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Part 1. Introduction to biotechnology

Chapter 1. Biotechnology as a science

Unit1
Topic: THE NATURE OF BIOTECHNOLOGY
TEXT A

I. Read and remember the following words and word-combinations:

a bewildering array

BEJIMYE3HA KIIBKICTH

cell biology KJIITHHHA 010JI0Tist
to be derived from TIOXOJIUTH BiJ|
welfare 100po0yT

raw material processing

nepepoOKa CHPOBHUHHU

recombinant DNA technologies

TexHoJoT1i pekoMmOiHanTHUX JIHK

to yield

BI/IpO6J'I5{TI/I, BUI'OTOBJIAATH

brewing MUBOBApPIHHA
break down BUUTH 3 JIaly, 371aMaTH, 3pyHHYBaTH,
MOTIPITYBATHUCS

I1. Read and translate the following text:

There is little doubt that modern biology is the most diversified of all the
natural sciences, exhibiting a bewildering array of subdisciplines: microbiology,
plant and animal anatomy, biochemistry, immunology, cell biology, molecular
biology, plant and animal physiology, morphogenesis, systematics, ecology,
genetics and many others. The increasing diversity of modern biology has been
derived primarily from the largely post-war introduction into biology of other
scientific disciplines such as physics, chemistry and mathematics, which have
made possible the description of life processes at the cellular and molecular
level. Over the past two decades, more than 20 Nobel Prizes have been awarded
for discoveries in these fields of study.

This newly acquired biological knowledge has already made vastly important
contributions to the health and welfare of mankind. Yet few people fully
recognise that the life sciences affect over 30% of global economic turnover by
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way of healthcare, food and energy, agriculture and forestry, and that this
economic impact will grow as biotechnology provides new ways of influencing
raw material processing [1].

Biochemistry/
Chemistry

Microbiology

i Food
Biotechnology S¢'€Nce

Electronics__

Biochemical Food technology
engineering engineering

Chemical ~ Mechanical
engineering engineering

Fig. 1 The interdisciplinary nature of biotechnology

Biotechnology will increasingly affect the efficiency of all fields involving
the life sciences, and it is now realistically accepted that by the early twenty-first
century it will be contributing many trillions of pounds to world markets.

In the following topics biotechnology will be shown to cover a multitude of
different applications ranging from the very simple and traditional, such as the
production of beers, wines and cheeses, to highly complex molecular processes,
such as the use of recombinant DNA technologies to yield new drugs or to
introduce new traits into commercial crops and animals.

The association of old traditional industries such as brewing with modern
genetic engineering is gaining in momentum, and it is not for nothing that
industrial giants such as Guinness, Carlsberg and Bass are heavily involved in
biotechnology research. Biotechnology is developing at a phenomenal pace, and
will increasingly be seen as a necessary part of the advance of modern life and
not simply a way to make money!

While biotechnology has been defined in many forms (Table 1), in essence it
implies the use of microbial, animal or plant cells or enzymes to synthesise,
break down or transform materials. The European Federation of Biotechnology
(EFB) considers biotechnology as ‘the integration of natural sciences and
organisms, cells, parts thereof, and molecular analogues for products and
services’.

The aims of this federation are:

(1) to advance biotechnology for the public benefit

(2) to promote awareness, communication and collaboration in all fields of
biotechnology

(3) to provide governmental and supranational bodies with information and
informed opinions on biotechnology

(4) to promote public understanding of biotechnology [1].



Table 1. Some selected definitions of biotechnology

Some selected definitions of biotechnology

>

>

A\

YV VYV 'V

A collective noun for the application of biological organisms, systems or
processes to manufacturing and service industries.

The integrated use of biochemistry, microbiology and engineering
sciences in order to achieve technological (industrial) application
capabilities of microorganisms, cultured tissue cells and parts thereof.

A technology using biological phenomena for copying and manufacturing
various kinds of useful substances.

The application of scientific and engineering principles to the processing
of materials by biological agents to provide goods and services.

The science of the production processes based on the action of
microorganisms and their active components and of production processes
involving the use of cells and tissues from higher organisms.

Medical technology, agriculture and traditional crop breeding are not
generally regarded as biotechnology.

Really no more than a name given to a set of techniques and processes.
The use of living organisms and their components in agriculture, food and
other industrial processes.

The deciphering and use of biological knowledge.

The application of our knowledge and understanding of biology to meet
practical needs [1].

Answer the questions:

1. What is the term for?
The application of scientific and engineering principles to the processing of
materials by biological agents to provide goods and services
a. biotechnology
b. immunology
c. biology
d. mechanichal engineering
e. electronics
2. What is the aim of the European Federation of Biotechnology (EFB)?
a. to promote governmental and supranational bodies
b. to advance biotechnology for the governmental benefit
c. to agree measures
d. to stand in solidarity with everyone from around the world

e. to

promote awareness, communication and collaboration in all fields of

biotechnology

3. Which breweries are heavily involved in biotechnology research?
a. Guinness, Carlsberg and Microchip Technology

b. Intel, Carlsberg and Bass

c. Guinness, Samsung and Bass

d. Guinness, Cola and Bass

e. Guinness, Carlsberg and Bass




. food production
. production of new medicine

. surgery
. software development

O O O T 9QH U110 OO T L D

. Has biotechnology been defined in many forms?

. Biotechnology has the only definition.

. Biotechnology has not been defined yet.

. Biotechnology has been defined in many forms.

. In Britannica the term “biotechnology” is the most correct.
. The term “biotechnology” has only two definitions

. What are applications for biotechnology?

. manufacturing parts for automobiles

V. Find the English equivalents for:

1) 1o6podyT a) a bewildering array
2) BeIUYe3Ha KiJIbKICTh b) cell biology

3) nMBOBapPiHHS c) to be derived from
4)TexXHOJIOTi1 pekoMOiHaHTHUX | €) welfare

JIHK

5) BUpOOISITH

f) raw material processing

6) BuiiTH 3 ATy

g) recombinant DNA technologies

7) TOXOIUTH BiJ

h) to yield

8) mepepoOKka CUPOBUHU

1) brewing

9) kiiTHHHA 0i0JIOTis

J) break down

V. Match the words with their definitions:

1) welfare

a) The branch of biology concerned with
the structure, function, reproduction,
interactions of living cells and the
organelles they contain.

2) raw material processing

b) making beer

3) cell biology

c) a technology involves using enzymes
and various laboratory techniques to
manipulate and isolate DNA segments of
interest

4) recombinant DNA technologies

d) to provide or produce something

5) brewing

e) the act of performing a particular
series of operations on any material,
such as oil, cotton, or sugar in its natural
condition, before it has been processed
or used in manufactoring

6) to yield

f) the general state of health or degree of
success of a person, business, country,
etc.
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https://dictionary.cambridge.org/dictionary/english/beer

V1. Match the English words with their Ukrainian equivalents:
CyOIUCIUIUIIHA, 3JI0POB’S Ta T0OPOOYT JIOACTBA, OMKUC KUTTEBUX IPOIIECIB, XiMis
Ta MaTeMaTHKa, MOJEKYJSpPHI aHaJOrd, KIITMHU Ta TKaHWHH, O10TEXHOJIOTIS,
BUPOOHUIITBO BUH Ta CUPiB, Ha 0J1aro CycIujibCTBa, pO3BUBATH O10TEXHOJIOTIO.

VI1I. Make up the sentences with the words and phrases:
biotechnology; break down; raw material processing; mankind; DNA technologies.

VIII. Translate into English:
1. biotexHonoriss — e Taly3b, SKa BUBYAE Ta PO3POOJSE METOAW OTPUMAHHS
KOPUCHUX JUISI JIFOACTBA MPOAYKTIB 3a JOTIOMOTOIO OIlOJIOTIYHHX 00’ €KTIB:
MIKpOOPTaHi3MiB, KJIITHH TBapUH 1 pOCIWH. bioTexHoNoriss — 1€ Hayka Mpo
BUKOPUCTaHHA  XIMIKO-Ol0JIOTIYHUX  TpOIEciB 1  OloJoriyHUX 00 €KTIB
(MiKpoOprasi3amiB, KyJbTyp KIITHH 1 TKaHHH POCJIMHHOIO 1 TBapHUHHOI'O
MOXO/DKEHHS, PEPMEHTHHUX TMPEMapaTiB Ta IHIIMX 010JIOTTYHO AKTUBHUX PEUOBHH)
y MPOMUCIIOBOMY BUPOOHHMIITBI.
2. 3a oCTaHHI JBa JNECATWIITTA TMoHan aBamiaTu HoOemiBchbkux mpemiil OyIio
PUCY/KEHO HAYKOBIISIM 32 BIIKPUTTSA B raixy3i 010T€XHOJIOT .
3. BioTexHoNOrisl MUPOKO 3aCTOCOBYETHCA HE JIMINE Y BUPOOHUIITBI MHBA, BUHA
Ta CUPIB, @ 1 y TECHETUYHIN Ta KJIITUHHIA 1HXEHEePIi.
4. HemonaBHO oTpuMaH1 3HaHHS 3 010JI0T1i — Ha/I3BUYAHO BaXKJIMBUM BHECOK Y
310pOB’sl Ta JOOPOOYT JIIO/ICTBA.
5. IlpunaiiMHi TUMYacoBo, pyx abo mirpamito JIHK 3 ki MOXkHa MPOCTEKUTH 10
KUTBKOX pI3HUX opraniB, a Takox (JJHK) moxxe mpoHuKaTtu yepes IiareHTy 10
IJI0/Ty 1 HOBOHAPOIKEHUX.
6. IcHye 1Ba OCHOBHMX LUISIXW IPUPOAHBOI NIEpeiadl FEHETUYHOTO MaTepialy Bijl
OJIHOTO OpTraHi3My JI0 1HIIIOTO.
7. OnuH (MUTAX) — NUIIXOM BipycHOT 1H(DekIli, a iHmui — nuisxom nepenadi JJHK
B1JI OJTHOTO TTOKOJIIHHS JI0 HACTYITHOTO (HaKpaIle cKa3aTd BiJI MaTepi 10 JUTHHH).
8. JIroau Ta iHII ccaBili, Oyab TO M SICOIIHI YK BereTapiaHIli, MOCTIHHO IASTh 1KY,
10 MICTUTB 3Ha4YHY KiabKicTh JJHK.
9. Xoua 3a3BMuail MPUIHATO BBakaTH, 1o mpokoBTHyTHH (ingested) JHK
PO3KIIAJIAETHCS HA HYKJICOTUIU B KUIIKOBOMY TPAaKTI, 1€ HE 30BCIM TaK.

TEXT B
I. Read and translate the text using a dictionary:

Biotechnology
While biotechnology presents enormous potential for healthcare and the
production, processing and quality of foods through genetic engineering of
crops, fertilisers, pesticides, vaccines and various animal and fish species, the
implications of these new biotechnological processes go well beyond the
technical benefits offered. The implementation of the new techniques will be
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dependent upon their acceptance by consumers. As stated in the Advisory
Committee on Science and Technology report Developments in Biotechnology:
“Public perception of biotechnology will have a major influence on the rate and
direction of developments and there is growing concern about genetically
modified products. Associated with genetic manipulation are diverse questions
of safety, ethics and welfare”.

Public debate is essential for new biotechnology to grow up, and
undoubtedly for the foresee able future biotechnology will be under scrutiny.
Public understanding of these new technologies could well hasten public
acceptance. However, the low level of scientific literacy (e.g. in the USA where
only 7% are scientifically literate) does mean that most of the public will not be
able to draw informed conclusions about important biotechnology issues.
Consequently, it is conceivable (and indeed the case) that a small number of
activists might argue the case against genetic engineering in such emotive and
ill-reasoned ways that both the public and the politicians are misled. The
biotechnology community needs to sit up and take notice of, and work with, the
public. People influence decision-making by governments through the ballot box
or through the presence of public opinion.

Until quite recently most biotechnology companies concentrated almost
exclusively on raising financial support, research, clinical trials (if relevant),
manufacturing problems and regulatory hurdles. Most companies, however,
neglected certain essential marketing questions such as, who will be buying the
new products and what do these people need to understand?

These companies have, by and large, failed to appreciate the general
public’s inability to understand the basic scientific concepts involved in new
biotechnology. They must now seriously invest resources to foster a better
understanding of the scientific implications of new biotechnology, especially
among the new generation. What biotechnology needs with the public is
dialogue! To ignore public understanding will be to the industry’s peril!

Ultimately, the benefits of biotechnology will speak for themselves as will be
seen in the following chapters.

1. Answer the questions:
1. Whom the implementation of the new techniques will be dependent
upon?
a. biologists
b. board
c. acceptance by consumers
d. researchers
e. scientists
2. Why should the biotechnology community sit up and work with the
public?
a. because most of the public will not be able to draw informed conclusions
about important biotechnology issues
b. because of the low level of scientific literacy of public
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C. because this is their direct duty

d. because they have no other duty

e. because they should insist on their point of view
3. lll-reasoned means

a. supported

b. proven

c. logical reasoning

d. illogical reasoning

e. based on weak evidence

I11.Make up a plan of the text.

IV. Translate the paragraph in italics in a written form.

V.Give definitions to the words/word expressions:
biotechnological processes, the biotechnology community, manufacturing
problems, regulatory hurdles, the benefits of biotechnology.

V1. Render the text in brief in a written form.

TEXTC

I. Read and try to remember:

poverty gap nopir 011HOCTI

distribute PO3TOBCIOKYBATH

abundance JOCTAaTOK

marketable PUHKOBUH

drop 3MCHIITYBATHCSI

endow HAIJISTH

to a large extent 3HAYHOKO MipOO

I1. Listen to the text “Biotechnology and the developing world” and be ready
to answer the questions:

1. What was NOT mentioned in the text?

a. the issue of gap poverty

b. successful agriculture

c. the death rate in the developing rate

2. What is the text mainly about?

a. how agricultural biotechnology can improve yield
b. the problem of hunger in the developing countries
C. cooperation between countries

d. none of the above-mentioned



I11. Listen to the text again. Decide if the statements are true or false.

1) Agricultural biotechnology will never improve quality of crop.

2) It is salutary to note in the last decade the percentage of arrangements
implemented by US biotechnology companies with developing countries
increased.

3) The percentage of arrangements implemented by US biotechnology
companies with developing countries dropped from 20% to 3%.

4) Agriculture may solve the problem of the poverty gap between the rich and
poor nations.

5) Improvements depend on the ability of the developing countries to integrate
modern developments of biotechnology into their own research and innovation
systems.

IV. Unscramble the words to complete the sentences:

Successful agriculture holds the answer to the TYPOVER AGP 1)
between the rich and poor nations.

Worldwide there will be enough food for all, but will it always continue to be
disproportionately DDUISTRIBTE (2)?

Western countries produce an DANCEABUN (3) of high-quality
products.

People will have greater resistance to disease and products will be more
KETABLEMAR (4).

The rate PDRODEP (5) from 20% to 3%.

New biotechnology will to a LGEAR XTENTE (6) depend on
their capacity to integrate modern developments.

the affluent nations will become increasingly well OWEDEND
(7) with an abundance of food.

V. Watch / Listen to the video and complete the gaps.

1. Useful products like 1............ fo, consumables and many more
can be produced.

2.B............ is the utilization of organisms or a p......... of the organism or
any biological process for the b......... of mankind.

3. Here we’ve used yeast organism to obtain the product of our interest.

4. Processes like fermentation are considered as a part of ....... biotechnology as
they include the .............. of organisms.

5. This is where micro organism named ....... comes into play; it feeds on
sugars present in the grape juice and ........ alcohol and carbon dioxide as by-
products.

6. With the development of biotechnology newer vaccines that are ........... in
nature started getting produced.

7. On the similar lines the commercially available hepatitis B vaccine is how
being synthetically made by utilizing a small part of the ............. virus.
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Unit 2

Topic: BIOMASS STRATEGY

TEXT A

I. Read and remember the following words and word-combinations:
estimate OLIIHUTH
biomass 6iomaca
conventional 3BUYAHHUNA
excel BiJ[3HAYATHUCSI, IEPEBAKATH
feedstocks BUXiJTHA CHPOBHHA
exploited BUKOPHCTaHI
large-scale BEJIMKOMACIITAOHHIA
derive BHUBECTH
unequal pattern of usage HEPIBHOMIpHE BUKOPHCTAHHS

I1. Read and translate the following text:

It has been estimated that the annual net yield of plant biomass arising from
photosynthesis is at least 120 billion tonnes of dry matter on land and around 50
billion tonnes from the world’s oceans. Of the land-produced biomass,
approximately 50% occurs in the complex form of lignocellulose.

The highest proportion of land-based biomass (44%) is produced as forest. It
Is surprising to note that while agricultural crops account for only 6% of the
primary photosynthetic productivity, from this amount is derived a major portion
of food for humans and animals as well as many essential structural materials,
textiles and paper products. Many traditional agricultural products may well be
further exploited with the increasing awareness of biotechnology. In particular,
new technological approaches will undoubtedly be able to utilise the large volume
of waste material from conventional food processing that presently finds little
use. Biomass agriculture, aquaculture and forestry may hold great economic
potential for many national economies particularly in tropical and subtropical
regions. Indeed, the development of biotechnological processes in developing
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areas where plant growth excels could well bring about a change in the balance of
economic power.

It should be noted that the non-renewable energy and petrochemical
feedstocks on which modern society is so dependent (oil, gas and coal) were
derived from ancient types of biomass. Modern industrialised nations have come
to rely heavily on fossil reserves for both energy and as feedstocks for a wide
range of production processes. In little over a century the industrialized world has
drawn heavily on fossil fuels that took millions of years to form beneath the beds
of the oceans or in the depths of the earth.

Furthermore, it is a very unequal pattern of usage. At present, the USA with
6% and Western Europe with 8% of the world is population use 35% and 25%
respectively of the world’s oil and gas production.

While coal stocks may last for many hundreds of years this is not true for oil
and gas, and at current usage levels the world is known available sources of oil
and gas will have been almost fully exploited by the end oft his century. The
answer to these problems must be the use of photosynthetically derived biomass
for energy and industrial feedstocks. Currently more than ten times more energy
iIs generated annually by photosynthesis than is consumed by mankind. At
present, large-scale exploitation of biomass for fuel and chemical feedstocks is
restricted by the cost of fossil alternatives, the heterogeneous nature of biomass
sources and their diffuse distribution.

The use of biomass directly as a source of energy has long been practiced in
the less industrialized nations such as Latin America, China, India and Africa. In
developed nations, biomass derived from agriculture and forestry has largely been
directed to industrial and food uses [1].

III.Answer the question.

1. What type of energy does modern society depend on?
2. How has biomass been used in the less industrialized nations?
3. Which sector of economy provides with biomass?
4. Where has biomass been directed after it derived from agriculture?
5. What may hold great economic potential for many national economies
particularly in tropical and subtropical regions?
IV. Find the English equivalents for:
1) eKOHOMIYHHUI TOTEHITIaT a) fuel
2) BUpoOJICHI Ha 3eMTi b) feedstocks
3) manuBo C) a source of energy
4) BenukomMaciTaOHuUi e) biomass
5) BuxigHa CHPOBHHA f) economic potential
6) 3BHUaiHMIt g) to be restricted
7) Oyt 0OMEKEHUM h) large-scale
8) mxepeio eHeprii 1) land-produced
9) biomaca j) conventional

12



V. Match the words with their definitions:

1) to estimate a) the total quantity or weight
of organisms in a given area or volume

2) feedstocks b) a particular way in which something
Is done, is organized, or happens

3) large-scale ¢) has a root or origin

4) conventional d) raw material to supply or fuel a
machine or industrial process.

5) to derive e) based on or in accordance with what
is generally done or believed.

6) pattern f) involving large numbers or a large
area; extensive.

7) biomass g) roughly calculate or judge the value,
number, quantity, or extent of.

V1. Match the English words with their Ukrainian equivalents:
HazeMHa OioMaca, HEpIBHOMIpPHE BUKOPHUCTAaHHS, CUPOBHMHA, JIKEPEJIO EHEeprii,
PO3BUHEHI KpaiHU, TOXOUTH Bijl, POTOCUHTE3 JIIOJICTBO

VII. Make up the sentences with the words and phrases:
estimate, biomass, conventional, excel, feedstocks, exploited, large-scale,
derive, unequal pattern of usage

VIII. Translate into English:

1. Jlo HEBIZHOBIIIOBAaHUX JKEpEN €HEPrii BITHOCUTHCA HATOXIMIYHA CUPOBHUHA,
B1JI IKMX TaK 3aJIeKUTh Cy4acHE CyCIUIbLCTBO (HadTa, ra3 1 Byriuis).

2.B panmii vac mmpokomacmTabHa eKcIuTyartailis OiomMacw IJjis OTpUMaHHS
najuBa Ta XIMIYHOI CHPOBMHHU OOMEXEHAa TMOMYJSPHICTIO BUKOIMHHUX
aJbBTEPHATHUB.

3. KinbkicTh GioMacy BU3HAYAETHCS 3@ BArol0 KUBUX OpPTaHi3MiB.

4. IleBHE 3acTOCYBaHHS B €HEPreTULl MOXYTh 3HAWTHU CLILCHKOTOCIIOIAPCHKI
BIJIXOJIH: COJIOMA, BIIXOJH KUTTEAISILHOCT] TBAPUH 1 IITHIII TOIIIO.

5. [lepmumu xap4oBUMH TPOAYKTaMH, OTPUMaHi 3 OloMacH MIKPOOPTaHi3MiB,
Oynu €TaHoJI 1 OIITOBA KUCIIOTA, 110 BUPOOIISIIUCS (PepMEHTAIII€T0.

6. biomaca — 3aranpHa KiIBKICTh )KHBHX OPTaHi3MiB.

7. Pocnuana Olomaca — Ha3eMHUW 1 TMIJA3€MHUNA OpraHiyHUN Marepiad,
HaANPUKIIa, JepeBa, YarapHUKH, TPABH, JIICOBA IMiICTLIKA, KOPIHHS TOIIO.
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TEXTB

l. Read and translate the text using a dictionary:
Natural raw materials

Natural raw materials originate mostly from agriculture and forestry. These
are mainly carbohydrates of varying chemical complexity, and include sugar,
starch, cellulose, hemicellulose and lignin. Sugar-bearing raw materials such as
sugar beet, sugar cane and sugar millet are the most suitable and available to
serve as feedstocks for biotechnological processing. As traditional uses of sugar
are replaced by more efficient alternatives, the sugar surplus on the commodity
market will give further incentive to develop new uses. Many tropical
economies would collapse if the markets for sugar were to be removed. Already
cane sugar serves as the substrate for the Brazilian gasohol programme, and
many other nations are rapidly seeing the immense potential of these new
technologies.

Starch-bearing agricultural products include the various types of grain
such as maize, rice and wheat, together with potatoes and other root crops such
as sweet potato and cassava. A slight disadvantage of starch is that it must
usually be degraded to monosaccharides or oligosaccharides by digestion or
hydrolysis before fermentation. However, many biotechnological processes
using starch are being developed, including fuel production.

There can be little doubt that cellulose, both from agriculture and forestry
sources, must contribute a major source of feedstock for biotechnological
processes such as fuels and chemicals. However, cellulose is a very complex
chemical and invariably occurs in nature in close association with lignin. The
ability of lignocellulose complexes to withstand the biodegradative forces of
nature is witnessed by the longevity of trees, which are mainly composed of
lignocellulose.

Lignocellulose is the most abundant and renewable natural resource
available to man throughout the world. However, massive technological
difficulties must be overcome before economic use may be made of this
plentiful compound. At present, expensive energy-demanding pre-treatment
processes are required to open up this complex structure to wide microbial
degradation. Pure cellulose can be degraded by chemical or enzymatic
hydrolysis to soluble sugars, which can be fermented to form ethanol, butanol,
acetone, single cell protein (SCP), methane and many other products.

Exciting advances are being made in laboratories throughout the world,
and it is only a matter of time before these difficulties are overcome.

It has been realistically calculated that approximately 3.3x1014 kg of CO2
per year are fixed on the surface of the Earth, and that approximately 6% of this,
i.e. 22 billion tonnes per year, will be cellulose. On a worldwide basis land
plants produce 24 tonnes of cellulose per person per year. Time will surely show
that lignocellulose will be the most useful carbon source for biotechnological
developments [1].
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Il.  Answer the questions:

1. What can serve as feedstocks for biotechnological processing?

2. What is the disadvantage of starch?

3. What starch-bearing agricultural products can you name?

4. Which substance can withstand the biodegradative forces of nature?
5. How much cellulose is produced per person per year?

I11.  Make up a plan of the text.

IV. Translate the paragraph in italics in a written form.

V.  Give definitions to the words/word expressions:

raw materials, starch-bearing agricultural products, cellulose, to overcome,
energy-demanding

VI. Render the text in brief in a written form.

TEXTC
I.Read and try to remember:
0Smosis 0CMOC
ultrafiltration yIpTpadiabTpaIlis
purification OYHINCHHS
brackish water COJIOHYBaTa BOJia
by-products NOOIYHI MPOTYKTH
control measures 3aX0JIi KOHTPOJTIO
dilution PO3BEIICHHS
II. Listen to the text “Availability of by-products” and be ready to answer the
guestions:
1. What is the text about?

2.

What do we call a method of separating the high and low molecular weight

compounds in a liquid by allowing the liquid and low molecular weight
compounds to pass through while holding back the high molecular weight
compounds and suspended solids?

3.
4.
S.

What is reverse 0smosis?
How are by-products of the food industry handled?
What exactly creates serious environmental pollution problems?

I11. Listen to the text again. Decide if the statements are true or false.

1) Waste materials are of no use for economic and environmental reasons.

2) Stricter effluent control measures won't lead to the concept of waste as a
“negative cost” raw material.

3) Ultrafiltration is a method of separating the high and low molecular weight
compounds in a liquid.

4) Osmosis is a variety of membrane filtration.
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5) Biotechnology may only serve to reduce a pollution hazard.

V. Unscramble the words to complete the sentences:

Through a unique licensing system, the ETSAW LAIRETAM (1)
becomes a highly profitable raw material - with unlimited support from the
manufacturer.

FILTRATIONULTRA (2) systems are a lot more common in
foodservice than they were four years ago when we last covered this category.
They help cut product waste levels, lower energy consumption and effectively

recover revenue-generating SPRODUCT YB (3).
It is possible any filter or SMOSISO (4) system for home use.
Another problem is that ROLCONT (5) measures can backfire

and make the situation worse.

IVV. Watch/ Listen to the video and decide weather the statements are true
or false.

1. Banana peels, nut shells, and other left-over foods can not actually power the

device you are watching this on.

2. Wood, plants and even animal feces can be a source of electricity or heat as

well.

3. At the moment, only around 20% of agricultural space is used for biomass

energy crops.

4. Bioreactor is where bacteria eat up the waste in a so-called “digester”, which

Is sealed off from oxygen. This process is called aerobic digestion.

5. Biogas contains low quantities of methane.

6. The leftover biomass can be used as compost for farming.

7. Biogas plants contain only a quarter of the CO2 emission that coal plants

emit.
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Chapter 2. Introduction to Genetics. Bioprocess

Unit 3

Topic: INDUSTRIAL GENETICS
TEXTA

I. Read and remember the following words and word-combinations:

interplay B3a€MO/TisI, B3AEMOBILIHB
ever-increasing MIOCTIHO 3POCTAIOYHIA
yeast TP ITKI

modify 3MIHIOBAaTH

geneticist TCHCTHK

enzyme CH3UM

advances JIOCSATHEHHS

strains HITaMu

mutagenic chemicals MyTareHHi XiMiKaTu

I1. Read and translate the following text:

Biotechnology has so far been considered as an interplay between two
components, one of which is the selection of the best biocatalyst for a particular
process, while the other is the construction and operation of the best environment
for the catalyst to achieve optimum operation.

The most effective, stable and convenient form for the biocatalyst is a whole
organism; in most cases it is some type of microbe, for example a bacterium,
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yeast or mould, although mammalian cell cultures and (to a lesser extent) plant
cell cultures are finding ever-increasing uses in biotechnology.

Most microorganisms used in current biotechnological processes were
originally isolated from the natural environment, and have subsequently been
modified by the industrial geneticist into superior organisms for specific
productivity. The success of strain selection and improvement programmes
practised by all biologically based industries (e.g. brewing, antibiotics, etc.) is a
direct result of the close cooperation between the technologist and the geneticist.
In the future, this relationship will be even more necessary in formulating the
specific physiological and biochemical characteristics that are sought in new
organisms in order to give the fullest range of biological activities to
biotechnology.

In biotechnological processes, the aim is primarily to optimise the
particular characteristics sought in an organism, for example specific enzyme
production or Dby-product formation. Genetic modification to improve
productivity has been widely practised. The task of improving yields of some
primary metabolites and macromolecules (e.g. enzymes) is simpler than trying
to improve the yields of complex products such as antibiotics. Advances have
been achieved in this area by using screening and selection techniques to obtain
better organisms. In a selection system all rare or novel strains grow while the
rest do not; in a screening system all strains grow, but certain strains or cultures
are chosen because they show the desired qualities required by the industry in
guestion.

In most industrial genetics the basis for changing the organism’s genome
has been by mutation using X-rays and mutagenic chemicals. However, such
methods normally lead only to the loss of undesired characteristics or increased
production due to loss of control functions. It has rarely led to the appearance of
a new function or property. Thus, an organism with a desired feature will be
selected from the natural environment, propagated and subjected to a mutational
programme, then screened to select the best progeny.

Unfortunately, many of the microorganisms that have gained industrial
importance do not have a clearly defined sexual cycle. In particular, this has
been the case in antibiotic-producing microorganisms; this has meant that the
only way to change the genome with a view to enhancing productivity has been
to indulge in massive mutational programmes followed by screening and
selection to detect the new variants that might arise.

Once a high-producing strain has been found, great care is required in
maintaining the strain. Undesired spontaneous mutations can sometimes occur at
a high rate, giving rise to degeneration of the strain’s industrial
importance. Strain or culture instability is a constant problem in industrial
utilisation of microorganisms and mammalian cells. Industry has always placed
great emphasis on strain viability and productivity potential of the preserved
biological material. Most industrially important microorganisms can be stored
for long periods, for example in liquid nitrogen, by lyophilisation (freeze-
drying) or under oil, and still retain their desired biological properties.
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However, despite elaborate preservation and propagation methods, a strain has
generally to be grown in a large production bioreactor in which the chances of
genetic changes through spontaneous mutation and selection are very high. The
chance of a high rate of spontaneous mutation is probably greater when the industrial
strains in use have resulted from many years of mutagen treatment. Great secrecy
surrounds the use of industrial microorganisms and immense care is taken to ensure
that they do not unwittingly pass to outside agencies.

There is now a growing movement away from the extreme empiricism
that characterised the early days of the fermentation industries. Fundamental
studies of the genetics of microorganisms now provide a background of
knowledge for the experimental solution of industrial problems, and increasingly
contribute to progress in industrial strain selection.

In recent years, industrial genetics has come to depend increasingly on
two new ways of manipulating DNA - protoplast and cell fusion, and
recombinant DNA technology. These are now important additions to the
technical repertoire of the geneticists involved with biotechnological industries.

A brief examination of these techniques will attempt to show their
increasingly indispensable relevance to modern biotechnology [1].

III.Answer the question.

1.What key issues are discussed in the article?

2. Why have microorganisms been modified by the industrial geneticist into
superior organisms?

3. What does the author of the article tell about genetic changes?

4. Which things make modern biotechnology progressive?

5. What exactly contributes to solving industrial problems?

IV. Find the English equivalents for:

1) xpaiiHiii emIipu3M a) modern biotechnology
2) cydacHa 010TEXHOJIOTisI b) extreme empiricism
3) NpOMUCIIOBI TPOOIEMHU c) experimental solution
4) apixmKi e) industrial problems

5) OyTu 3MiHEHUM f) a brief examination

6) eKCriepUMEHTAJIbHE PIllICHHS g) to be modified

7) KOPOTKHI OTJISI]T h) strains

8) MOCTIMHO 3pOCTaAIOYHI 1) yeast

9) mrramu J) ever-increasing

V. Match the words with their definitions:

1) to modify a) economic activity concerned with the
processing of raw materials and
manufacture of goods in factories

2) strain b) microscopic organisms, especially
a bacterium, virus, or fungus

19




3) biotechnology ¢) the action or process of mutating

4) geneticist d) a biologist or physician who studies
genetics, the science of genes, heredity,
and variation of organisms

5) mutation e) the exploitation of biological processes for
industrial and other purposes, especially the
genetic manipulation of microorganisms for
the production of antibiotics, hormones

6) microorganisms f) a designated group of offspring that are
either descended from a modified plant
(produced by conventional breeding or by
biotechnological means), or which result
from genetic mutation.

7) industry g) to r:r_1ake partial or minor changes to
something

V1. Match the English words with their Ukrainian equivalents:
JOPLKIKI, IITAMU, CIIOHTaHHA MYTallis, B PE3yJIbTaTl, MIKPOOPraHi3Mu, OaxxaHi
010JIOT1YH1 BIACTUBOCTI, BEJIMYE3HA TypOOTa

VI1I. Make up the sentences with the words and phrases:
preservation and propagation methods, provide a background of knowledge for,
techniques, spontaneous mutation, resulted from

VIll.Translate into English:

1. 'enetuka gornomMarae mi3HaTH 3aKOHOMIPHOCTI CIaJKOBOCTI 1 MIHJIUBOCTI.

2. Cy4acHa reHeTHKa BHpIITye 0araro 3aBaaHb.

3.3a cnoBamu JloOxkaHChkOTO Oynb-akuii (akt B Oloyorii crtae OLIbII
3pO3YMUJIUM JIMIIIE B CBITJII TEHETUKHU.

4. JIns skuX HanpsiMiB 010TEXHOJIOT1T (PyHIAMEHTAIbHOK OCHOBOIO € 010X1Misi?
5.Ha rpyHTi (¢yHmamMeHTalIbHUX JOCHKEHb  OI10XIMII  CTBOPIOIOTHCS
O10TEXHOJIOT1i JJ11 MEUIIUHH.

6. imKeHepHa EH3UMOJIOTiSI - 1€ Taly3b, IO TIPYHTYEThCS Ha BUKOPUCTAHHI
KaTaJIITUYHUX (PYHKIIHA (EPMEHTIB y 130JIbOBAHOMY CTaHi ab0 y CKJIajl MEeBHUX
KIITAH I8 OJEp’KaHHS NPOAYKTIB (HANPUKIIAL, OlOTEXHOJIOTISI OTPUMAHHS
dbepMeHTIB 1Jis OCBITIECHHS (PPYKTOBUX COKIB).

7. T'éHHa imKeHEpis — 1e¢ OI0TEXHOJOTIYHA CYKYIHICTh MPUHOMIB, METOMIB i
TEXHOJIOT1i MaHimymtoBaHHs pekomOinanTHUMU PHK 1 JIHK.

8. BukopucToByto4M BEKTOPHY CHUCTEMY Ta BIAMOBIIHHMI OI1OJOTIYHUN areHT,
MokHa cuHTe3yBatu monekyian PHK 1 ogepxaru 61710k 3 MEBHUMHU SKOCTSIMH 1
BJIACTUBOCTSIMU.

9.Tenetnka — 1€ Hayka, IO BHBYAE TMPOILIECH CIAJKOBOCTI Ta Iepeaadl
reHeTHYHO1 1H(opMallii HalllaaKaM.

10. Myrariis — 3MiHa TECHETUYHOTO MaTepiay.
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TEXT B
. Read and translate the text using a dictionary:

Protoplasts and cell fusion

Plants and most microbial cells are characterised by a distinct outer wall
or exoskeleton, which gives the shape characteristic to the cell or organism.
Immediately within the cell wall is the living membrane, or plasma membrane,
retaining all the cellular components such as nuclei, mitochondria, vesicles, etc.
For some years now it has been possible, using special techniques (in particular,
hydrolytic enzymes), to remove the cell wall, releasing spherical membrane-
bound structures known as protoplasts. These protoplasts are extremely fragile
but can be maintained in isolation for variable periods of time. lIsolated
protoplasts cannot propagate themselves as such, requiring first to regenerate a
cell wall before regaining reproductive capacity.

In practice, it is the cell wall that largely hinders the sexual conjugation of
unlike organisms. Only with completely sexually compatible strains does the
wall degenerate allowing protoplasmic interchange. Thus natural sexual-mating
barriers in microorganisms may, in part, be due to cell wall limitations, and by
removing this cellwall, the likelihood of cellular fusions may increase.

Protoplasts can be obtained routinely from many plant species, bacteria,
yeasts and filamentous fungi. Protoplasts from different strains can sometimes
be persuaded to fuse and so overcome the natural sexual-mating barriers.
However, the range of protoplast fusions is severely limited by the need for
DNA compatibility between the strains concerned. Fusion of protoplasts can be
enhanced by treatmentwith the chemical polyethylene glycol, which, under
optimum conditions, can lead to extremely high frequencies of recombinant
formation that can be increased still further by ultraviolet irradiation of the
parental protoplast preparations. Protoplast fusion can also occur with human or
animal cell types.

Protoplast fusion has obvious empirical applications in yield improvement
of antibiotics by combining yield-enhancing mutations from different strains or
even species. Protoplasts will also be an important part of genetic engineering,
in facilitating recombinant DNA transfer. Fusion may provide a method of
reassorting whole groups of genes between different strains of macro- and
microorganisms.

One of the most exciting and commercially rewarding areas of
biotechnology
involves a form of mammalian cell fusion leading to the formation of
monoclonal antibodies. It has long been recognised that certain cells (B-
lymphocytes) within the bodies of vertebrates have the ability to secrete
antibodies that can inactivate contaminating or foreign molecules (the antigen)
within the animal system. The antibody has a Y-shaped molecular structure and
uses one part of this structure to bind the invading antigen and the other part to
trigger the body’s response to eliminate the antigen/antibody complex. It has
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been calculated that a mammalian species can generate up to 100 million
different antibodies thereby ensuring that most invading foreign antigens will be
bound by some antibody. Antibodies have high binding affinities and specificity
against the chosen antigen. For the mammalian system they are the major
defence against disease-causing organisms and other toxic molecules.

Attempts to cultivate the antibody-producing cells in artificial media have
generally proved unsuccessful, with the cells either dying or ceasing to produce
the antibodies. It is now known that individual B-lymphocyte cells produce
single antibody types. However, in 1975 George Kohler and Cesar Milstein
successfully demonstrated the production of pure or monoclonal antibodies from
the fusion product (hybridoma) of B-lymphocytes (antibodyproducing cells) and
myeloma tumour cells. In 1984 they were awarded the Nobel prize for this
outstanding scientific achievement. The commercial importance of their
scientific findings can be judged from the estimate that the value of therapeutic
antibodies alone in the late 1990s was US$6 billion and steadily increasing [1].

Il.  Answer the questions:

1. What are protoplasts?

2. What is the major defence against disease-causing organisms and other toxic
molecules?

3. How can protoplasts be obtained?

4. What are George Kohler and Cesar Milstein famous for?

5. What has happened in 19847

I11.Make up a plan of the text.

IV.Translate the paragraph in italics in a written form.

V.Give definitions to the words/word expressions:

tumour cells, to demonstrate, the living membrane, protoplasts, recombinant
DNA transfer

V1. Render the text in brief in a written form.

TEXTC
I. Read and try to remember:

genes TeHH
software nporpaMHe 3a0e3MeYeHHS
propagation TOIIMPEHHS, PO3MHOKCHHS
nucleic acid HYKJICTHOBA KHCJIOTA
genetic engineering | reHHa iHXeHepis
heritable material CITaJIKOBHUI MaTepia
genetic TeHETHYHA PEKOMOIHAITiS
recombination
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I1. Listen to the text “Genetic engineering” and be ready to answer the
guestions:

1. What is the text manly about?

2. What is the fundamental basis of all life?

3. What does genetic recombination consist of?

4. What does genetic engineering offer?

5. What role do genes play?

I11. Listen to the text again. Decide if the statements are true or false.

1) Genes determine the properties of all living forms of life.

2) Genetic manipulation has been performed a decade ago by selective breeding of
plants and animals.

3) Genetic engineering offers potentially unlimited opportunities for creating new
combinations of genes.

4) Genetic engineering has been defined as the formation of new combinations of
heritable material.

5) It becomes impossible to produce desired changes in the characteristics of the
organism.

IV. Unscramble the words to complete the sentences:
SENEG (1) may be viewed as the biological software
Recombinant AND (2) techniques, popularly termed gene cloning or
genetic engineering, offer potentially unlimited opportunities for creating new
combinations of genes
The insertion of nucleic acid CUIESMOLE (3) so as to allow their
incorporation into a host organism in which they do not naturally occur.
Genes drive the growth, development and functioning of an
NORGAIMS (4).

V. Watch / Listen to the video and answer these questions.

1. What is grafting?

2. What are two principal engineering branches?

3. What’s chemical engineering?

4. What’s genetic engineering?

5. Where were the first genetic modifications done and who were they applied
to?

6. How can nowadays genetic modifications be done?

7. What are GMOs?
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Unit 4

Topic: BIOPROCESS / FERMENTATION TECHNOLOGY
TEXT A

I. Read and remember the following words and word-combinations:

bioprocess Oiomporiec

fermentation technology TEXHOJIOT1s pepMEeHTaIli|
biochemical engineering OioxiMiYHA IHXKEHEpis
vessels CYJIUHU

subjected to 10 MiAJAI0ThCS
obnoxious JOCTYITHUH

genetic variations TCHETHYHI Bapialii
overproduce HAJICHHTE3

cultivate BHPOIITYBAaTH

I1. Read and translate the following text:

Bioprocess or fermentation technology is an important component of most
‘old” and ‘new’ biotechnology processes and will normally involve complete
living cells (microbe, mammalian or plant), organelles or enzymes as the
biocatalyst, and will aim to bring about specific chemical and/or physical
changes in biochemical materials derived from the medium. In order to be viable
in any specific industrial context, bioprocessing must possess advantages over
competing methods of production such as chemical technology. In practice,
many bioprocessing techniques will be used industrially because they are the
only practical way in which a specific product can be made (e.g. vaccines,
antibiotics). Biochemical engineering covers the design of vessels and apparatus
suitable for performing such biochemical reactions or transformations.

The very beginnings of fermentation technology, or as it is now better
recognised, bioprocess technology, were derived in part from the use of
microorganisms for the production of foods such as cheeses, yoghurts,
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sauerkraut, fermented pickles and sausages, soya sauce and other Oriental
products, and beverages such as beers, wines and derived spirits.

In many cases, the present-day production processes for such products are
still remarkably similar. These forms of bioprocessing were long viewed as arts
or crafts, but are now increasingly subjected to the full array of modern science
and technology. Paralleling these useful product formations was the
identification of the roles microorganisms could play in removing obnoxious
and unhealthful wastes, which has resulted in the worldwide service industries
involved in water purification, effluent treatment and solid waste management.

Bioprocessing in its many forms involves a multitude of complex
enzyme-catalysed reactions within specific cellular systems, and these reactions
are critically dependent on the physical and chemical conditions that exist in
their immediate environment. Successful bioprocessing will only occur when all
the essential factors are brought together [1].

Although the traditional forms of bioprocess technology related to foods
and beverages still represent the major commercial bioproducts, new products
are increasingly being derived from microbial, mammalian and plant cell
fermentations, namely the ability:

(1) to overproduce essential primary metabolites such as acetic and lactic acids,
glycerol, acetone, butyl alcohol, organic acids, amino acids, vitamins and
polysaccharides

Table 4.1 Advantages and disadvantages of producing organic compounds
by biological rather than chemical

means
Advantages Disadvantages

Complex molecules such as proteins Can be easily contaminated with

and foreign unwanted

antibodies cannot be produced by microorganisms, etc.

chemical means. The desired product will usually be

Bioconversions give higher yields. present in a complex product mixture

Biological systems operate at lower requiring separation.

temperatures, near neutral pH, etc. Need to provide, handle and dispose of

Much greater specificity of catalytic large volumes of water.

reaction. Bioprocesses are usually extremely

Can achieve exclusive production of slow when compared with

an isomeric compound. conventional chemical processes.

(2) to produce secondary metabolites (metabolites that do not appear to have an
obvious role in the metabolism of the producer organism) such as penicillin,
streptomycin, cephalosporin, giberellins, etc.

(3) to produce many forms of industrially useful enzymes, e.g. exocellular
enzymes such as amylases, pectinases and proteases, and intracellular enzymes
such as invertase, asparaginase, restriction endonucleases, etc.

25




(4) to produce monoclonal antibodies, vaccines and novel recombinant products,
e.g. therapeutic proteins. All of these products now command large industrial
markets and are essential to modern society (Table 4.1).

More recently, bioprocess technology is increasingly using cells derived
from higher plants and animals to produce many important products. Plant cell
culture is largely aimed at secondary product formations such as flavours,
perfumes and drugs, while mammalian cell culture has been concerned with
vaccine and antibody formation and the recombinant production of protein
molecules such as interferons, interleukins and erythropoietins.

The future market growth of these bioproducts is largely assured because,
with limited exceptions, most cannot be produced economically by other
chemical processes. It will also be possible to make further economies in
production by genetically engineering organisms to higher or unique
productivities and utilising new technological advances in processing.

The advantages of producing organic products by biological as opposed to
purely chemical methods are listed in Table 4.1. The product formation stages in
bioprocess technology are essentially very similar no matter what organism is
selected; what medium is used or what product formed. In all examples, large
numbers of cells are grown under defined controlled conditions. The organisms
must be cultivated and motivated to form the desired products by means of a
physical/technical containment system (the bioreactor), and the correct medium
composition and environmental growth-regulating parameters such as
temperature and aeration. Optimisation of the bioprocess spans both the bio- and
the technical systems [1].

ITII.Answer the question.

1. What does bioprocess or fermentation technology involve?

2. What is the guarantee of successful bioprocessing?

3. What are advantages of producing organic products by biological as opposed
to purely chemical methods?

4. Are bioprocesses faster or slower compared with conventional chemical
processes?

5. What are environmental growth-regulating parameters?

IV. Find the English equivalents for:

1) to overproduce a) CyIMHU

2) aeration b) kBaIIeHi MPoayKTH

3) optimisation C) PO3BOJIUTH

4) fermented pickles d) BupoOssaTH ONTBIIIE HiXK TTOTPIOHO
5) bioprocess €) BEHTHUJIIOBAHHS

6) to cultivate f) onTrmizaris

7) vessels g) 6iomporec
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V. Match the words with their definitions:

1) to overproduce

a) the action of making the best or most
effective use of a situation or resource

2) optimisation

b) a field which utilises
microorganisms and enzymes to
produce compounds that find use in
pharmaceutical, chemical, energy,
material and food industries

3) fermentation technology

C) to produce more of (something) than
Is wanted or needed

4) biochemical engineering

e) any manufactured device or system
that supports a biologically active
environment

5) parameters

f) a numerical or

other measurable factor forming one of
a set that defines a system or sets the
conditions of its operation

6) a bioreactor

g) a branch of chemical engineering
which applies technological
advancements to biological materials.

7) fermented pickles

h) the processes and actions required to
manage waste from its inception to its
final disposal

8) waste management

1) obtain something from (a specified
source)

9) to derive from

J) fermented foods are sour because of
a chemical reaction between naturally
present sugars and bacteria.

V1. Match the English words with their Ukrainian equivalents:
BUPOOJISATH OUTBINE HIXK MTOTP1IOHO, ONTUMI3aIisA, TapdyMH Ta JIIKH, TEXHOJIOT14HI

JOCSITHEHHSI B TIEpepo011i, MeTado1i13M

VI1I. Make up the sentences with the words and phrases:
producing organic products, the bioreactor, flavours, genetically engineering

organisms, temperature and aeration

VIII. Translate into English:

1. B arpapuiii raiy3i Bce OUIbIlIe MOYANM NPUAUIATA yBary O10JOTTYHUM

CHUCTEMaM 3eMJIepOOCTRa.

2. 3arajoM IiJi BIUIMBOM O10CTUMYJISITOPIB MOBHIIIE Peai3yeTbCsl T€HETUYHUNA
MOTEHITaJI POCIIMH, CTBOPEHUI MPUPOJIOI0 Ta CENEKITIHHOI pOOOTOIO.
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3. ocnipkeHHsT MPOBOAMIIM HA MOCIBaX COPTY MILEHUINl 03UMOI, Ky BUCIBAIU
IiCJISl COHSIIIHUKY Ta TOPOXY B ONTHMAJIbHI CTPOKH.
4, Kata0o1i3M — 11e MeTaOOoIIYHUHN po31aj] MOJIEKYNI B MIKPOOpTaHi3Max.

5. Xoua OlopeakTopy W Ha3WBalOThCs (epMeHTepaMu, a OpPraHi3MH, IO
BUPOIIYIOThCS B HUX, 31HCHIOIOTH MPOIEC OPOIHHS, IJIBOBUM MPOAYKT,
K TIPABUJIO, IPOAYKTOM OpOJIIHHS HE €.

6. depMeHTYyBaHHS Xap4yOBUX MPOAYKTIB — YHIKQJIbHHI O010TEXHOJOTTUHHIMA
mpolec, 10 J03BOJIsA€ HE TUIBKM 30epiraT XKy Ta Hamoi HpoTSIroM
JIOBTOTO 4acy, a ¥ 3Ha4HO MiJBUIIYBaTH XapuoBY IIHHICTh MPOAYKTIB Ta
CTBOPIOBATH MPUHITUIIOBO HOBI.

/. Bunaiinenns crnoco0y ¢epMEeHTYyBaHHS IPOAYKTIB XapuyBaHHS T'yOUTHCS
B JIAJIEKOMY MHUHYIJIOMY.

8. JlaBHi MUCTHMBIII-30Mpadi Oyau 3MyIIEH] IePeKUBATH TPUBAIIL IIepioan 0e3
CBIKHX TUIOAIB Ta M’sica, TOMY BXKMBaHHS B DKy MIATHWIMX XapyiB OYJIO
HE PIIKICTIO, IO 3 YaCOM MEPEePOCIIO B TEXHOJOTIi TPUBAIOTO 30epiraHHs
K.

9. ApXeoJoriuHi 3HaX1JIKH JIOBOISATH, 110 MUCTEITBO (pepMEeHTAallli TOXOIUTh
3 IHgiiickkoro CyOKOHTHHEHTY, 13 TIOCEJ€Hb, IO TEeperyBaIu
XaparnrchKii MUBLII3AIi B TOJIUHI piuKku [H]I.

10.5Ixkmo B cepenoBHUIll HasBHI MPOCTI LyKpU (DIIOKO3a, (PyKTO3a,
rajakro3a), APLKIKI 30pOMKYIOTh iX JO CHOHUPTIB, a Oakrepii — 10
OpraHIYHUX KHUCIIOT.

TEXTB
l. Read and translate the text using a dictionary:

Applied microbial genetics

An essential aspect of microbial biotechnology is concerned with deriving
new and improved strains of producer microorganisms. This will involve the
selection of microorganisms from natural sources, from culture collections and
other organisations, or by further development of ‘in-house’ company strains. A
wide range of techniques is available to modify, delete or add to the genetic
complement of an organism. Selection and screening activities remain a major
part of biotechnological programmes. Screening is the use of procedures to
allow the detection and isolation of only those microorganisms or metabolites of
interest among a large population. Producer microorganisms require to be
preserved with minimum degeneration of genetic qualities, and are normally
preserved on agar medium, by reduced metabolism, drying, freeze-drying or by
ultra-low temperatures.

Genomes can be modified by mutagenesis or by various types of
hybridisation. Mutational programmes are primarily aimed at strain
improvement, and mutagens available include ultraviolet and ionizing radiation
and a wide range of chemical mutagens. Hybridisation between microorganisms
Is essentially a procedure that facilitates the recombination of genetic material
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between microorganisms and can be expressed by sexual and parasexual
mechanisms. Protoplast fusion techniques have.
been used with many microbial cells as well as with plant and animal cells.

Fusion rates can be greatly increased by means of the fusogen
polyethylene glycol. Recombinant DNA technologies allow the isolation,
purification and selective amplification in specific host cells of discrete DNA
fragments or genes from almost any organism. The basic technology is
described elsewnhere.

Recombinant bacteria and fungi are used extensively in certain industrial
enzyme productions, while mammalian cell lines are increasingly used for
recombinant protein production. Gene manipulations are now widely used to (a)
improve yield and quality of existing biomolecules (e.g. metabolites, proteins),
(b) improve characteristics of existing products by protein engineering, and (c)
alter pathways for synthesis of existing products [1].

I1.Answer the questions:

1. What aspect is microbial biotechnology concerned with?

2. What are mutational programs primarily aimed at?

3. Which techniques (processes) can modify genomes?

4. Which procedure facilitates the recombination of genetic material between
microorganisms?

5. Where are gene manipulations widely used?

I11. Make up a plan of the text.

IV. Translate the paragraph in italics in a written form.

V. Give definitions to the words/word expressions: microbial
biotechnology, to facilitate, recombinant bacteria, genomes, strains

V1. Render the text in brief in a written form.

TEXTC
I.Read and try to remember:
a bioreactor OiopeakTop
to design IPOCKTYBaTH
alter 3MIHATHCS
production process | mporiec BUpOOHHIITBA
fermentation depmeHnTartisi, OpoIiHHS
the ultimate aim KiHIIeBa METa
advanced computer | yrnockoHalieHe
control KOMIT IOTEPHE KEPYyBaHHS

II. Listen to the text “The bioreactor” and be ready to answer the
guestions:
1. What are bioreactors?
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2. What is designed for optimising the growth and metabolic activity of the
biocatalyst?

3. What types of bioreactors are there?

4. Has the physical form of the most widely used bioreactors altered much over the
past forty years?

5. What is the purpose of innovations in bioreactors?

I11. Listen to the text again. Decide if the statements are true or false.
1) Bioreactors are used in the production process.

2) Bioreactors can be non-aseptic systems and aseptic systems.

3) Bioreactors with the advanced computer control are still being developed.

4) The physical form of many of the most widely used bioreactors has not altered
much over the past forty years.

5) In all forms of fermentation the ultimate aim is to ensure that all parts of the
system are subject to the different conditions.

IV. Unscramble the words to complete the sentences:

1. The cylindrical vessels SSELSVE (1) of the bioreactors accept
single-use gamma-sterilized 3D bags which require no additional mixing
device.

2. The orbitally shaken BIOREORSACT (2) (OSB) from Kuhner
are ideally suited for the cultivation of mammalian and human cell cultures as
well as insect and plant cells.

3. NERMENTATIOF (3), chemical process by which molecules
such as glucose are broken down anaerobically.

4. Fermentation is the foaming that occurs during the manufacture of ENWI

(4) and beer, a process at least 10,000 years old.

5. Glycolysis, the breakdown of sugar, was originally defined about 1930 as the
SMMETABOLLI (5) of sugar into lactate.

V.Watch the video and decide on the correct option.

1. Fermentation types are easy, necessarily, difficult to catagorize because many
traditional ferments are not controlled and may have multiple fermentation
processes working in unison.

2. Bacterial ferments are the most common type and are driven by various strains,
flavours, starter cultures of beneficial bacteria.

3. Mold ferments, perhaps, the rarest types of ferments and play a fascinating role
in the fermented bevarages, fermention processes, surgars and food carbohyrates
4. Some fermentation cultures involve bacteria and yeast working together
starter cultures, in symbiosis, in the alcohol.

5. Yeast can be naturally occurring or added to food to stabilize, deteriorate,
facilitate fermentation.
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Part 2. Application of biotechnology

Chapter 3. Enzymes. Biological fuel

Unit5

Topic: ENZYME TECHNOLOGY

TEXT A
I. Read and remember the following words and word-combinations:
enzymes bepmeHTH
catalysts KaTai3aTopu
digestion TPaBIICHHSI
saliva CIIMHA
starch KpOXMaJlh
denatured JICHATYPOBAHUI
beverages Haroi
mold BLUIb
barley SUMIHD
catalytic properties KaTaJiTHYHI BJaCTUBOCTI
strains IITAMH

I1. Read and translate the following text:

Enzymes. Enzyme engineering
Enzymes are proteins essential for maintaining life. Present in all living

things, including microorganisms, enzymes are catalysts, meaning they speed up
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various types of reactions. In the body, for example, enzymes involved in
digestion metabolize food, providing energy for vital biological processes.

Random Proteins

https://astrobiology.nasa.gov/news/check-type-potential-origin-of-
primordial-protein-enzymes/

In the human body alone, there are over 3,000 types of enzymes that are
found everywhere from saliva to the stomach and liver. Some work to break
down alcohol, others to maintain skin cells. Each type of enzyme has a unique
shape that determines what kind of substance, or substrate, it can react with. For
a reaction to take place, the substrate molecules must precisely match the shape
of the enzyme’s active site—the way a key fits a lock. Due to their specialized
nature, most enzymes can catalyze just one type of reaction. Degradative
enzymes are ones that split apart molecules of fat, protein, or carbohydrates like
sugar and starch. Other types of enzymes bind substrate molecules together.
Because enzymes are left unchanged by these reactions, they can be used
again and again, provided optimal temperature and pH conditions are
maintained. Absent these optimal conditions, enzymes become less reactive,
or denatured.

Since ancient times, humans have harnessed the power of enzymes like
those found in microorganisms such as mold to assist with food production.
Enzymes are essential for fermentation, for example, which preserves foods and
makes them more nutritious and delicious. Through fermentation, raw
ingredients like milk, grain, and fruit are converted into cheese, yogurt, and a
variety of alcoholic beverages. Enzymes speed up fermentation by liquefying
and saccharifying starch, namely breaking it down into sugars. In Japan,
enzymes found in koji mold—which forms naturally on rice and other grains—
have been utilized for centuries to make soy sauce, miso, sake, and other
fermented foods out of rice, barley, and soybeans. With enzymes, limited food
resources can be stretched farther, yielding a diverse array of final products [2].

Enzyme engineering. Enzyme engineering is an enzyme technology. With
the rapid development of enzymology research, especially the promotion of
enzyme application, the basic principle of enzymology is combined with
chemical engineering, thus forming enzyme engineering. Enzyme engineering is
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a technology for the mass production and application of enzyme preparations.
Starting from the purpose of application, it combines the theory of enzymology
with chemical engineering to study enzymes, and uses the catalytic properties of
enzymes in a certain reaction device to convert raw materials into products. As
far as the development of enzyme engineering itself is concerned, it includes the
following main aspects.

Enzyme production. The sources of enzyme preparations include
microorganisms, animals, and plants, but the main source is microorganisms.
Because microorganisms have more advantages than animals and plants,
excellent enzyme-producing strains are generally selected to produce enzymes
through fermentation. In order to increase the enzyme concentration in the
fermentation broth, select excellent strains, develop genetically engineered
bacteria, and optimize fermentation conditions. Industrial  enzymes
production necessitates the development of new enzymes with unique
properties, such as high temperature-resistant a-amylase, alkali-resistant
protease and lipase, etc. Therefore, it is necessary to research and develop strains
that produce new enzymes with special properties [3].

I11. Answer the questions:
1.What are enzymes?
2.Where do enzymes present?
3.What are enzymes involved in?
4.How many types of enzymes exist in the human body?
5.How many types of reactions can enzymes catalyze?
6.What are degradation enzymes?
7.What makes enzymes usable again and again?
8.Why are enzymes needed in food preparation?
9.What is enzyme engineering?
10.What are the sources of enzyme preparations?
11.What causes the industrial production of enzymes?
12.How do enzymes speed up fermentation?

IVV. Match the English words with their Ukrainian equivalents:

1) )KUTTEBO BAYKITMBHIMA

a) nutritional

2) BYIJICBOJIH

b) reactive

3) onTUMabHI YMOBH

¢) fermentation

4) MOKUBHUM

e) substrate

5) peakTHBHMI

f) carbohydrates

6)0poaiHHs

g) industrial production

7) cyoctpar

h) life support

8) miaTpuMKa KHUTTS

i) dilution

9) po3pimKeHHs

J) vital

10) mpomuciioBe BUPOOHUIITBO

k) optimal conditions
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V. Match the words with their definitions:

1) Enzymes a) is a technology for the mass production
and application of enzyme preparations

2) skin cells b) any food that enters into the composition
of a mixture in a natural, crude, uncooked
state

3) microorganisms C) a substance produced by a

living organism which acts as a catalyst to
bring about a specific biochemical reaction

4) raw ingredients d) the process of breaking a complex
carbohydrate (as starch) into simple sugars
5) saccharifying e) a microscopic organism, especially

a bacterium, virus, or fungus

6) Enzyme engineering T) the basic building blocks of the skin

V1. Find the English equivalents for:
Jlxepena (epMEHTHUX NpenapariB, MIKPOOPraHI3MH, pI3HI TUIU PEaKLii,
KIITAH  IIKipW, 3a0e3ledyBaTd  €HEPriio, pO3IIEIUIeHHs, CcyOcTpar,
KaTaJi3yBaTH, MIPUCKOPIOBATH OpOJIIHHS, (PEpMEHTHA TEXHOJIOT1s.

VII. Make up the sentences with the words and phrases:
mass production and application of enzyme preparations, types of reactions,
catalysts, digestion, starch, denatured, mold, strains, with special properties.

VIII. Translate into English:
1. ®epmentu - 1e OLIKM, AKI JOTOMArarTh MPUCKOPUTH METaboJi3M abo
XIMIYHI peakxiii B HallloMy OpraHi3mi
2. ®epMeHTH YTBOPIOIOTH OJIHI PEYOBHHH 1 PO3IICIUTIOIOTH 1HIIII.
3. Y BCiX KUBHUX ICTOT € (PEPMEHTH.
4. Haure T1710 MpUPOAHUM YHHOM BHPOOJsie pepMeHTH. Alle (DEepMEHTH TaKOK €
B ITPOMHUCIIOBUX MPOAYKTAX 1 1%KI.
5. OnHi€ro 3 HAMBAXKIIUBIMIKMX POJIeii PEPMEHTIB € I0MTOMOTa B TPABJICHHI.
6. TpaBneHHs - 1€ TpOIeC MEPETBOPEHHS 1K1, IKY MU iMO, B €HEPTIIO.
7. Hammpuknaz, epMeHTH € B HaIllli CJIMHI, TAIUTYHKOBIN 3251031, KUIIIEYHUKY
1 TUTyHKY. BOHM pO3IIEIUTIOI0T KUPH, OLTTKH 1 BYTJIEBOIH.
8. Hampukiaz, pepMeHT caxapasza po3IICTUTIOE IyKOP i1 Ha3BOIO caxapo3a.
9. JlakTaza pO3IIEIUIIOE JIAKTO3Yy, BUJ LIYKPY, SKHH MICTUTHCS B MOJOYHUX
MPOAYKTAaX.
10. Jna pobotu (epMeHTIB NOTPIOHI BIAMOBIAHI YMOBH. SKIIO YMOBH
HEBIJIMOBIJIHI, (PEPMEHTH MOKYTh HE IIPAIIOBATH.
11. Toni BoHM OuIbIlIe HE MIAXOIATH JO CyOCTpary, a TOMY HE IpaIlOlOTh
HAJIC)KHUM YHHOM.
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12.JIume B opranidmi monuau icHye mnonan 3000 TumiB ¢epMmeHTiB, SKi
3HAXOAATHCA CKPi3b, B/l CIIMHU JI0 IUTyHKA Ta MEYiHKU.

TEXTB
l. Read and translate the text using a dictionary:

Enzymes

Preparation of enzymes. The separation and purification technology of
enzymes is the core of the current biotechnology post-processing process.
Various separation and purification techniques are used to separate and purify
enzymes from microbial cells and their fermentation broths, or animal and
plant cells and their culture broths, to prepare highly active enzyme
preparations of different purities. In order to make the enzyme preparation
more widely used in all aspects of the national economy, the activity, purity
and vyield of the enzyme preparation must be improved, and new separation
and purification techniques need to be studied.

Enzyme and cell immobilization. Enzyme and cell immobilization
research is a central task of enzyme engineering. In order to improve the
stability of the enzyme, the enzyme preparation was repeatedly used to
expand the application range of the enzyme preparation, and various
immobilization methods were used to immobilize the enzyme to prepare the
immobilized enzyme, such as immobilized glucose isomerase, immobilized
aminoacylase, etc. Immobilized enzymes have broad market prospects and are
highly valued by various fields such as biochemistry, chemical engineering,
microorganisms, polymers, and medicine. Immobilized cells are developed on
the basis of immobilized enzymes. Various immobilization methods are used
to immobilize microbial cells, animal cells and plant cells to produce various
immobilized biological cells. Studying the enzymatic properties of
immobilized cells, especially the kinetic properties, and researching and
developing the application of immobilized cells in various aspects is a hot
topic in enzyme engineering today.

Immobilization technology is an important milestone in the
modernization of enzyme technology. It is a breakthrough technology that
overcomes the shortcomings of natural enzymes in industrial applications and
takes advantage of the characteristics of enzyme reactions. It can be said that
without the development of immobilization technology, there would be no
modern enzyme technology.

Enzyme molecular modification. Enzyme molecular modification is also
called enzyme molecular modification. In order to improve the stability of the
enzyme, reduce the antigenicity, and prolong the half-life of medicinal
bacteria in the body, various modification methods are used to transform the
molecular structure of the enzyme, so as to create some excellent
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characteristics that natural enzymes do not have, such as higher stability, no
antigenicity, resistance to protease hydrolysis and so on. It can even create
new enzyme activities and expand the application of enzymes, thereby
improving the application value of enzymes and achieving greater economic
and social benefits [3].

I1. Decide if the following statements as true (T) or false (F) according to the
text:

1. One separation and purification technique is used to separate and purify
enzymes from microbial cells and their fermentation broths to prepare
highly active enzyme preparations of different purities.

2. Enzyme and cell immobilization research is a central task of enzyme
engineering

3. Immobilized enzymes do not have broad market prospects and are not
highly valued.

4. Without the development of immobilization technology, there would be
no modern enzyme technology.

5. Enzyme molecular modification is also called enzyme molecular
circulation.

I11. Make up a plan of the text.
V. Render the text in a written form.
V. Give definition of the words:

Molecule, technology, enzyme, application, stability, to separate, medicinal
bacteria, benefit, prospects.

TEXTC

I. Read and try to remember:
natural origin IPUPOTHOTO MTOXOIKESHHS
undesirable secondary | HeOakaHi BTOPUHHI PEaKIIil
reactions
drastic processing KapJIuHaJIbHA 00poOKa
easily obtained JIETKO OTPUMATH
to comply JIOTPUMYBATHUCS
to predominate NIepeBaKATH

II. Listen to the text “The use of enzymes” and be ready to answer the
guestions:

1. What are the advantages of using enzymes?

2. What are the limitations in the use of enzymes?

3. Do enzymes work in moderate conditions of temperature and pH?
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4. Is it true that genetic engineering transforms microorganisms and makes
them excessive producers of enzymes?

5. What specifications should sugar enzymes meet?

6. Are enzymes used pure in industry?

I11. Listen to the text “The use of enzymes” again. Decide if the statements
are true or false.

1) The use of enzymes do not have any advantages.

2) Enzymes are of natural origin and are not toxic.

3) The main limitation in using enzymes is in their price.

4) Some of enzymes are very expensive and cannot be easily obtained.

5) Sugar enzymes must comply with certain quality specifications.

IV. Unscramble the words to complete the sentences:

Enzymes have many PLICAAPTINOS (1). With modern food
manufacturing REPRODUSCE (2), they benefit both industrial
SSETOCR (3) and consumers. Its SFEPICIC (4)characteristics
allow industrialists to exercise stricter quality control. With lower
GYRENE (5) consumption and lighter treatment conditions, its
effectiveness favors the TNEVIROMNE (6).

Amongst thousands of known SEMYZNE (7), only some are produced
on an industrial scale to be used in the ERCUNMATUAF (8) of both
food and raw materials by the enzymes manufacturers in India. Each day
increases the number of SNOITCARE (9) that are carried out by
enzymatic routes, and this trend will surely increase as there are more
TSYTACALS (10)of this type in commerce, at affordable prices [4].

V.Watch or listen to the video and complete the sentences.
1.In 1843 ................ :

2. Enzymes ............. .

3. Enzymes bind to ........ :

4. Active site has a specific .... .

5. Thanks to these amino acids, ...... )

6. Cofactors may be .......... :

7. The suitable temperature for enzymes to function ............ :
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Unit 6

Topic: BIOLOGICAL FUEL GENERATION

TEXT A

I. Read and remember the following words and word-combinations:
charcoal JIEpEeBHE BYT LIS
dedicated crops BUJIIJICHI 36pPHOBI KYJIBTYpH
residue 3aJTUIIIOK
waste streams IIOTOKH BIIXO/1B
application 3aCTOCYBaHHS
bioenergy plantation OioeHepreTUYHA TUTAHTAITiS
edible feedstock icTiBHA CHpOBUHA
sugarcane IIyKpOBa TPOCTHHA
rapeseed HACIHHS pillaKky
circumvent CIPOBOKYBATH
microalgae and cyanobacteria OioMaca MIKPOBOJOPOCTEH 1
biomass iaHoOaKTepiit
terrestrial Ha3eMHI
arable land 3eMJIs, 110 0OPOOITFOETHCS
industrial emitters TIPOMUCIIOBI BHITPOMiHIOBaYi
endogenous pathways CHJ/IOTCHHI ITUISIXU
lignocellulosic biomass JITHOIIEIIOJI03HA OioMaca

Il. Read and translate the following text:
Bioenergy

Bioenergy is produced from a variety of organic materials, called biomass, such as
wood, charcoal, dung and other manures for heat and power production, and
agricultural crops for liquid biofuels. Most biomass is used in rural areas for cooking,
lighting and space heating, generally by poorer populations in developing countries.
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Modern biomass systems include dedicated crops or trees, residues from agriculture
and forestry, and various organic waste streams. Energy created by burning biomass
creates greenhouse gas emissions, but at lower levels than burning fossil fuels like
coal, oil or gas. However, bioenergy should only be used in limited applications, given
potential negative environmental impacts related to large-scale increases in forest and
bioenergy plantations, and resulting deforestation and land-use change [6].

The four generations of biofuels

Biofuels of the first generation are mainly divided into bioethanol and biodiesel.
Bioethanol production of the first generation is based on microbial fermentation of
edible feedstocks, rich in starch and sucrose, such as wheat, corn, and sugarcane in
Europe, North America, and South America, respectively. Commercial strains
include but are not limited to Saccharomyces cerevisiae, S. stipites, and S. pombe.
Bioethanol production is not limited to first-generation biofuels; depending on the
feedstock and production strain, bioethanol can also be categorized as second and
third generation. Biodiesel is mainly obtained from food-grade rapeseed, soy, or
palm oil sourced from Europe, South America, and Asia, respectively [5].

As a result of the issues of the first generation, second-generation biofuels were
developed, utilizing lignocellulosic biomass from agricultural and woodland
residues as well as other waste streams (for example, from food industry like wheat
bran, animal fats, or wastes of cooking and frying oil). Other non-food plants like
the drought-resistant shrub or tree Jatropha curcas, which can also be grown in
wastelands, might yet be a different promising source for second-generation
biofuels. Hence, second-generation biofuels circumvent the need for agricultural
land use change and do not compete with food resources. Third-generation biofuels
are mainly derived from microalgae and cyanobacteria biomass, which can be used
to naturally generate alcohols and lipids to transform into biodiesel or any other
high energy fuel product. Algae exhibit 2- to 4-fold higher photosynthesis rates
than terrestrial plants, resulting in faster biomass formation. Algae do not require
arable land or fresh water for cultivation. Many cultures can be grown using waste
water, brackish or salt water, which is cost efficient and circumvents competition
with agricultural activity. Most importantly, efficient algae cultivation requires a
direct CO, supply, which can be derived from industrial emitters or by atmospheric
carbon capture. In conventional cultivation systems, around 70% of supplied
CO,is used for photosynthesis. The latest biofuel generation, termed fourth-
generation biofuels, encompasses the use of genetic engineering to increase desired
traits of organisms used in biofuel production. This applies to a variety of traits
from utilizing multiple types of sugars (e.g., pentoses and hexoses), to higher lipid
synthesis or increased photosynthesis and carbon fixation. Unfortunately, for most
native producers of biofuels, the genetic engineering toolbox is far more limited

[5].
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1st
Generation
Biofuels

2nd
Generation
Biofuels

3rd
Generation
Biofuels

4th
Generation
Biofuels

I11.Answer the questions:
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\_ il

4 \
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Simple processes
Cost efficient
Well established
No intensive

-

* Food vs fuel
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* High land use, high
fresh water use
=

" including industrial waste -
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waste streams biomass
(circular economy) * More extensive
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j \ complex feedstocksj
Direct capture of )
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No land use * Higher
change, reduced downstream costs
fresh water use
Bypasses food vs

fuel conflict '

diverse

~

Higher
yields/increased
efficiency due to
genetic
engineering
Often includes
direct use of CO,
and syngas

4

* Higher regulation
due to safety issues

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10063169/

1. How many generations of biofuels are there?
5. What is the production of the first generation bioethanol based on?
6. What is biodiesel mainly obtained from?
7. What is another promising source of second generation biofuel?

8.What is the third generation biofuel made from?

9. What is the rate of photosynthesis in algae?
10. What are the different organic materials used to produce bioenergy?
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IVV. Match the English words with their Ukrainian equivalents:

1) BJIIaCTHBOCTI OpraHi3MiB a) algae

2) BITYM3HSAHI BUPOOHUKHI b) starch

3) BOIOPOCTI ¢) agricultural land

4) 0OMEKEHIIIIHIA e) compete

5) HEPOI0BOJIBY1 POCITHHH f) domestic manufacturers
6) xpoxmab g) various signs

7) CiIbCHKOTOCIIOAAPCHKI 3eMITI h) properties of organisms
8) KOHKypyBaTH 1) food resources

9) xap4oBi pecypcu J) non-food plants

10) pi3HOMaHITHI O3HAKH k) more limited

V. Match the words with their definitions:

1) bioenergy a) the period of time, usually considered to be
about thirty years, that it takes for children to
grow up and become adults and have children of
their own.

2) biofuels b) isthe process by which plants use sunlight,
water, and carbon dioxide to create oxygen and
energy in the form of sugar.

3) generation ¢) matter from recently living (but now dead)
organisms.

4) photosynthesis d) is the science and craft of creating, managing,
planting, using, conserving and

repairing forests and woodlands for ~ associated
resources for human and environmental benefits.

5) biomass e) is energy made or generated from biomass, which
consists of recently living (but now dead)
organisms, mainly plants.

6) forestry f) is a fuel that is produced over a short time span
from biomass, rather than by the very slow
natural processes involved in the formation
of fossil fuels, such as oil.

V1. Find the English equivalents for:

JepeBUHa, JEpeBHE BYruUUIsa, JoOpuBa JuUisli BUPOOHHUIITBA  TeIIa,
CUTBCHKOTOCTIONAPCHhKl KYJIBTYPH, OCBITJICHHS Ta OMNAJICHHS MPUMIIICHB,
BUKUIM TIAPHUKOBHUX Ta3iB, BUKOIHE TMaJMBO, HETAaTUBHUI BIUIMB Ha
HABKOJIMIITHE ~ CEPENIOBUINE, TEIJI0O Ta EJIeKTPOCHepris, OioeTaHonm 1
Oloau3enbpHE MAUBO, MIICHUIS 1 KYKYpyI3a, XapyoBa OJIisl.
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VI11. Make up the sentences with the words and phrases:

created by burning biomass, residues from agriculture and forestry, organic
wastes, in limited applications, deforestation and land-use, commercial strains,
non-food plants, microalgae and cyanobacteria, a direct CO, supply.

VIII. Translate into English:

1.

8.

9.

Bigxonu pociamHHOrO BHUPOOHHUIITBA BUKOPHUCTOBYETHCS B CUIBCHKIM
MICHEBOCTI JJIi TPUTOTYBaHHSA 1Xi, OCBITJCHHS Ta OMNAaJCHHSA
MPUMIIIEHB, SIK MPaBUJIO0, OITHIIIMMHA BEPCTBAMH HACEJICHHS B KpaiHax,
10 PO3BUBAIOTHCS.

BupoOnuniteo  0loeTaHONMy TEpIIOTO TOKOMIHHS — 0a3yeTbcs Ha
caxapo3y, Takoi sIK MIICHULIA, KyKypy/i3a 1 IIyKpoBa TPOCTHHA.

[HI11 HEMPOIOBOIBYl POCIMHU, TaKl K MOCYXOCTIMKHMN 4YarapHuUK abo
nepeso Jatropha curcas, ski Takok MOYKHa BHPOIIYBaTH Ha IYCTHPSX,
MOXYTb OYyTH 11I€ OTHUM NEPCIEKTUBHUM JIKEPEIIOM O10MainBa Ipyroro
MOKOJIHHSI.

[Torenmian OiomanyBa IIOAO IOM’ SKIICHHS HACTIAKIB 3MIHU KJIIMaTy
3HAYHO BapIIOETHCA: BiJl PIBHIB BUKHJIIB, MOPIBHSIHHUX 3 BHUKOITHUM
NaJMBOM B OJIHMX CIIEHAPISAX, 10 HETaTUBHUX BUKU/IIB B 1HIIIHX.
BionanuBo 1 6ioeHepreTrika B IJIOMY PO3IVISIAETHCS SIK BIIHOBIIIOBAHE
JKEpEsIo eHeprii.

JIBa HalinomupeHii TUIM OionanuBa - 010€TaHo 1 0101U3€ENb.
bpaswimist € HalOUIBIIUM BHPOOHMKOM OioetaHomy, Toal sk €C €
HalOUIBIIIMM BUPOOHUKOM O10/TU3EIIA.

BwmicT eHeprii y cBITOBOMY BUPOOHHMLTBI OloeTaHONy Ta Oloauzens
crtaHoBHTh 2,2 Ta 1,8 EJ[ Ha pik BIAMOBIIHO.

OudikyeTbcsl, 10 MOMUT Ha apiailiitHe 010MaIuBO 3POCTE.

10. bioeraHon — 11e CIUPT, OTPUMAHUN MIJITXOM OPOIiHHS, B OCHOBHOMY 3

BYIJICBOJIB, 110 MICTATHCS Y LYKPOBUX 200 KPOXMAaJIbHUX KYJIbTypax,
TaKHUX K KyKypy/A3a, I[yKpoBa TPOCTHHA a00 COJIOAKE COPTO.

11. llenrono3na Oiomaca, OTpMMaHa 3 HEXapyOBUX JDKEpes, TaKUX SK

JIepeBa Ta TPaBH, TAKOXK JTOCTIIKYETHCS SIK CHPOBUHA ISl BUPOOHHUIITBA
€TaHOIYy.

TEXTB
Read and translate the text using a dictionary:

Global warming

Global warming, the phenomenon of increasing

average air temperatures near the surface of Earth over the past one to two
centuries. Climate scientists have since the mid-20th century gathered detailed
observations of various weather phenomena (such as temperatures, precipitation,
and storms) and of related influences on climate (such as ocean currents and the
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atmosphere’s chemical composition). These data indicate that Earth’s climate
has changed over almost every conceivable timescale since the beginning of
geologic time and that human activities since at least the beginning of
the Industrial Revolution have a growing influence over the pace and extent of
present-day climate change.

Giving voice to a growing conviction of most of the scientific community,
the Intergovernmental Panel on Climate Change (IPCC) was formed in 1988 by
the World Meteorological Organization (WMO) and the United Nations
Environment Program (UNEP). The IPCC’s Sixth Assessment Report (AR6),
published in 2021, noted that the best estimate of the increase in global average
surface temperature between 1850 and 2019 was 1.07 °C (1.9 °F). An IPCC
special report produced in 2018 noted that human beings and their activities
have been responsible for a worldwide average temperature increase between
0.8 and 1.2 °C (1.4 and 2.2 °F) since preindustrial times, and most of the
warming over the second half of the 20th century could be attributed to human
activities [7].

ARG produced a series of global climate predictions based on modeling
five greenhouse gas emission scenarios that accounted for future emissions,
mitigation (severity reduction) measures, and uncertainties in the model
projections. Some of the main uncertainties include the precise role of feedback
processes and the impacts of industrial pollutants known as aerosols, which may
offset some warming. The lowest-emissions scenario, which assumed steep cuts
in greenhouse gas emissions beginning in 2015, predicted that the global mean
surface temperature would increase between 1.0 and 1.8 °C (1.8 and 3.2 °F) by
2100 relative to the 1850-1900 average. This range stood in stark contrast to the
highest-emissions scenario, which predicted that the mean surface temperature
would rise between 3.3 and 5.7 °C (5.9 and 10.2 °F) by 2100 based on the
assumption that greenhouse gas emissions would continue to increase
throughout the 21st century. The intermediate-emissions scenario, which
assumed that emissions would stabilize by 2050 before declining gradually,
projected an increase of between 2.1 and 3.5 °C (3.8 and 6.3 °F) by 2100.

Many climate scientists agree that significant societal, economic, and
ecological damage would result if the global average temperature rose by more
than 2 °C (3.6 °F) in such a short time. Such damage would include
increased extinction of many plant and animal species, shifts in patterns
of agriculture, and rising sea levels. By 2015 all but a few national governments
had begun the process of instituting carbon reduction plans as part of the Paris
Agreement, a treaty designed to help countries keep global warming to 1.5 °C
(2.7 °F) above preindustrial levels in order to avoid the worst of the predicted
effects. Whereas authors of the 2018 special report noted that should carbon
emissions continue at their present rate, the increase in average near-surface air
temperature would reach 1.5 °C sometime between 2030 and 2052, authors of
the ARG report suggested that this threshold would be reached by 2041 at the
latest.
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The scenarios referred to above depend mainly on future concentrations of
certain trace gases, called greenhouse gases, that have been injected into the
lower atmosphere in increasing amounts through the burning of fossil fuels for
industry, transportation, and residential uses. Modern global warming is the
result of an increase in magnitude of the so-called greenhouse effect, a warming
of Earth’s surface and lower atmosphere caused by the presence of water
vapour, carbon dioxide, methane, nitrous oxides, and other greenhouse gases. In
2014 the IPCC first reported that concentrations of carbon dioxide, methane, and
nitrous oxides in the atmosphere surpassed those found in ice cores dating back
800,000 years.

A vigorous debate is in progress over the extent and seriousness of rising
surface temperatures, the effects of past and future warming on human life, and
the need for action to reduce future warming and deal with its consequences [7].

I1. Decide if the following statements as true (T) or false (F) according to
the text:

1. Global warming, the phenomenon of reduction average air temperatures near
the surface of Earth over the past one to two centuries.

2. These data indicate that Earth’s climate hasn’t changed over almost every
conceivable timescale/

3. Giving voice to a growing conviction of most of the scientific community,
the Intergovernmental Panel on Climate Change (IPCC) was formed in 1988/

4. Many climate scientists agree that significant societal, economic, and
ecological damage would result if the global average temperature rose by more
than 2 °C (3.6 °F) in such a short time/

5. Modern global warming is the result of a decrease in magnitude of the so-
called greenhouse effect.

6. Modern global warming is the result of a warming of Earth’s surface and
lower atmosphere caused by the presence of water vapour, carbon
dioxide, methane, nitrous oxides, and other greenhouse gases.

7. We need actions to reduce future warming and deal with its consequences.

I11. Make up a plan of the text.

V. Render the text in a written form.

V.Give definition of the words:

Climate, warming, Earth, human being, government, scientific community,
greenhouse gas emissions, fossil fuels, magnitude.

TEXTC
I.Read and try to remember:
cellular organisms KJTITHHHI OpraHi3MH
respiration JIUXaHHS
oxygenic photosynthesis KHCHEBUH (DOTOCHHTE3
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cyanobacteria 1ianoOakrepii
endergonic reaction CH/ICPTOHIYHA PeaKIlis
conversion IIEPETBOPCHHS

II. Listen to the text “Photosynthesis” and be ready to answer the
guestions:

1. What is photosynthesis?

2. What is oxygenic photosynthesis?

3. What organisms are called photoautotrophs?

4. What is photosynthesis responsible for?

5. Which 3 approaches does photosynthesis involve?

6. How many research groups around the world are working to understand the
fundamental relationships and develop prototypes?

II1. Listen to the text “Photosynthesis” again. Decide if the statements are
true or false.
1. Photosynthesis is a biological process usedby many
cellular organisms to convert light energy into chemical energy.
2. The term “Photosynthesis” usually refers to oxygenic photosynthesis.
3. Photosynthesis doesn’t responsible for producing and maintaining
the oxygen content of the Earth's atmosphere.
4. Artificial photosynthesis refers to processes that convert electrical light into
sustainable fuels.
5. Artificial photosynthesis comprises 5 approaches.

IV. Unscramble the words to complete the sentences:

Photosynthesis, the CEPORSS (1) by which green plants and certain
other organisms transform light YNEREG (2) into chemical energy.
During SISETYTOPHOHN (3)in green plants, light energy is captured
and used to convert water, carbon dioxide, and NRAMIESL 4)

into oxygen and energy-rich INARGOC (5) compounds.

It would be impossible to overestimate the importance of photosynthesis in the
maintenance of life on HTAER (6). If photosynthesis ceased, there
would soon be little OODF (7)or other organic matter on Earth. Most
organisms would disappear, and in time

Earth’s MOATSHPEER (8) would become nearly devoid of gaseous
oxygen. The only organisms able to XETSI (9)under such conditions
would be the chemosynthetic ACABRETI (10), which can utilize the
chemical energy of certain inorganic compounds and thus are not dependent on
the conversion of light energy [10].

V. Watch / Listen to the video and write down 10 sentences containing
key information on the video.
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Chapter 4. Biotechnology and environmental situation

Unit7

Topic: ENVIRONMENTAL BIOLOGY

TEXT A
I. Read and remember the following words and word-combinations:
disease-producing organisms XBOPOOOTBOPHI OpTraHi3Mu
contaminated water KOHTaMiHOBaHa BOJa
potable UTHHHA
consumption CTIOYKUBAHHS
purification procedures IPOIEAYPH OUHIICHHS
intestinal tract of humans KHUIITKOBUI TPAKT JIFOIMHH
sedimentation OCaJKCHHS
filtration binpTpartis
chlorination XJIOpyBaHHS
sewage CTIYH1 BOJIU
exploiting  the  biochemical BUKOPUCTaHHS  O10XIMIYHHX
abilities 31i0HOCTEH
anaerobic degradation aHaepoOHUI po3may
to pertain BITHOCHUTHCH
inhabiting aquatic environments MEIIKAHI[ BOJHUX CEPEIOBHUII
algae BOJIOPOCTI
fungi rpudH
protozoa HAWTIPOCTIII
biofilms Ol0TLTIBKH
microbial mats MIKpOOHI ITIBKA
phytoplankton (ITOTUTAHKTOH
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Il. Read and translate the following text:
Environmental biology:
microbiology of water supplies, wastewater, and others

Long before the establishment of microbiology as a science, water was
suspected of being a carrier of disease-producing organisms. But it was not until
1854, when an epidemic of cholera was proved to have had its origin in polluted
water, that contaminated water was considered more seriously as a source of
disease. Since that time there has been continuous research on the microbiology
of public water supplies, including the development of laboratory procedures to
determine whether the water is potable, or safe for human consumption. At the
same time, purification procedures for these supplies have emerged.

A highly standardized and routine laboratory procedure to determine the

potability of water is based upon detecting the presence or absence of the
bacterium Escherichia coli. E. coli is a normal inhabitant of the intestinal tract
of humans; its presence in water indicates that the water is polluted with
intestinal wastes and may contain disease-producing organisms.
The principal operations employed in a municipal water-purification plant are
sedimentation, filtration, and chlorination. Each of these operations removes or
kills microorganisms, and the microbiological quality of the treated water is
monitored at frequent intervals.

The used water supply of a community, commonly referred to as sewage, is
microbiologically significant in two ways.

First, sewage is a potential carrier of pathogenic microorganisms, so
measures such as chlorination must be implemented to prevent these microbes
from contaminating drinking-water supplies.

Second, sewage-treatment plants purify water by exploiting the

biochemical abilities of microbes to metabolize contaminants. Raw sewage is
processed through large tanks, first for anaerobic degradation of complex
substrates and later for aerobic oxidation of soluble products. This “activated
sludge” treatment is dependent upon incubation conditions that favour
the growth and metabolic activity of appropriate microorganisms.
Another aspect of the microbiology of water pertains to natural bodies of water
such as ponds, lakes, rivers, and oceans. Aquatic microbes perform a host of
biochemical transformations and are an essential component of the food chain in
these environments. For example, the microbial flora of the
sea comprises bacteria, algae, fungi, and protozoa. The microorganisms
inhabiting aquatic environments are collectively referred to
as plankton; phytoplankton refers to the photosynthetic microbes (primarily
algae), whereas protozoa, and other small animals, are zooplankton.
Phytoplankton is responsible for converting solar energy into chemical energy—
the components of plankton cells that serve as food for higher aquatic life. The
magnitude of this process can be appreciated by calculations indicating that it
takes 1,000 tons of phytoplankton to support the growth of one ton of fish.

There is a growing interest in other ecological aspects of aquatic
microbiology, such as the role of microbes in global warming and oxygen
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production. Experimental approaches are being developed to study the
complex biology and ecology of biofilmsand microbial mats. These
assemblages of microbes and their products, while potentially useful in several
ways, are complex. In many instances the microbial flora involved must
sometimes be studied in its natural environment because the environment cannot
be reproduced in the laboratory [11].

I11. Answer the questions:
1. In what year was it proven that the cholera epidemic originated in
contaminated water?
2. What is the high standard and routine laboratory procedure for determining
drinking water based on?
3. What do you know about E. coli from the text?
4. What are the operations used in municipal wastewater treatment plants?
5. Why is the water used by a community, commonly called wastewater,
microbiologically important?
6. How is raw wastewater treated?
7. What does the microbial flora of the sea consist of?
8. What is called plankton?
9. What is phytoplankton?
10. What is zooplankton?

IVV. Match the English words with their Ukrainian equivalents:

1) ocamkeHHs a) fungi and protozoa

2) 300IUIaHKTOH b) to metabolize

3) mikpoOHa (iopa Mopsi c) treatment plant

4) 6akrepii e) sedimentation

5) rpubwu i HarpoCTIIIi f) zooplankton

6) meTaboJTi3yBaTH g) pathogenic microorganisms
7) O4HCHI cIOpyaH h) human intestinal tract

8) maroreHH1 MiKpOOpraHi3Mu 1) bacteria

9) KMIIKOBUH TPAKT JIIOIMHU j) microbial flora of the sea

V. Match the words with their definitions:

1) microbial flora a) iIs a physical water treatment process
using gravity to remove suspended solids from
water

2) bacteria b) is an organism which is capable of causing
diseases in a host (person)

3) chlorination c) is a physical separation process that

separates solid matter and fluid from a mixture
using a filter medium that has a complex structure
through which only the fluid can pass.
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4) pathogenic | d) is a term that refers toa community of

microorganism bacteria that exist on or inside the body, and
possess a unique ecological relationship with
the host.

5) sedimentation e) are small single-celled organisms and are

found almost everywhere on Earth and are vital to
the planet's ecosystems.

6) filtration f) is the process of adding chlorine to drinking
water to kill parasites, bacteria, and viruses.

V1. Find the English equivalents for:
HOCIi  XBOPOOOTBOPHMX  OpraHi3MmiB, e€miJeMis  XOJepH, JOCIHIIKCHHS
MiKpoO0i0JI0Tii, TabopaTopHi MPOIEAYPH, KUIITKOBA MaJudKa, MUTHA BOJa, CTIYHI
BOJIY, XapUOBHH JIAHIIIOT, MiKpoOHa (yiopa Mopsl.

VII. Make up the sentences with the words and phrases:

microbiology as ascience, polluted water, source of disease, purification
procedures, the intestinal tract, water-purification plant, exploiting the
biochemical abilities of microbes, phytoplankton.

VIII. Translate into English:

1. Mikpooprasi3aMu Ta iX AISUIBHICTh XUTTEBO BaXKJIMB1 MPAKTUYHO JJIsI BCIX
MpoI1IeCiB Ha 3eMIIl.

2. MikpoopraHizMu MaroTh 3HAY€HHS, OCKIJIbKM BOHHU BIUIMBAIOTH HA KOXEH
aCMEKT HAIIOTO KUTTS.

3. Mikpo0biosoris - 11e HayKa Mpo BCi )KUB1 OpraHi3Mu, K1 3aHaJTO Mai, 11100
iX MOKHa OyJ10 MOOAUNUTH HEO30POEHUM OKOM.

4. lle Bxirouae Oakrtepii, apxei, BipycH, rpuOu, MPIOHU, HAWMPOCTIII Ta
BOJIOPOCTI, B1IOMI MiJ] 3arajbHOI0 HA3BOK «MIKPOOM».

5. i MikpoOH BIIrparOTh KIIOYOBY POJb Y KPYyrooOiry moXKMBHUX PEYOBHH,
Oiopo3maji, 3MiHI KIIMary, ICYBaHHI Xap4yOBUX MPOJYKTIB, NPUYMHI
XBOpOO 1 00pOTHO1 3 HUMH, a TAKOXK Y O10TEXHOJIOT].

6. 3aBOsKkuM CBOIM YHIBEPCAIBHOCTI MIKPOOM MOXYTh BHKOPHUCTOBYBATHCS
OaraTrbMa CIIOCOOAMH: BUTOTOBIISITH KUTTEBO HEOOXITHI JIIKH, BUTOTOBIISATH
010ManMBO, OYMUILATH 3a0PYIHEHHS Ta BUPOOISATH 1Ky Ta HaIlOl.

7. Mikpo06iojoriuHi JOCTiDKEHHS OyIu 1 3aJIMIIAIOTHCS MEHTPAIbHUMHU JIJIs
BUpIIIIEHHST 0araTh0X MOTOYHUX TIOO0ATBHUX MPArHeHb 1 BUKIIMKIB, TaKUX
SK TIATPUMKA Xap4doBOi, BOAHOI Ta €HEPreTUYHOI Oe3MeKu IJIs 30POBOTO
HACEJICHHS Ha MPUIAATHIN JUIS )KUTTS 3€MIII.

8. Mikpo0ionoriuyHl JOCHTIKEHHS TaKOX JIOMOMOXKYTH BIAMOBICTH Ha Taki
BXJIMBI MUTAHHS, K «HACKUIBKH PI3HOMAHITHE JKUTTS Ha 3eMIi?» 1 «4u
icHy€e XUTTS Aeinae y BeecBitin?

9. BucokocTtangapTuzoBaHa JlaboparopHa Ipoiieaypa AOCHTIKEHHS Oe3MeKu
NUTHOI BOAM 3aCHOBaHa HA BHSBICHHI MPUCYTHOCTI a0O BIJICYTHOCTI
oakrepii Escherichia coli.
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10. KumkoBa majaM4ka € YMOBHO-TIATOTEHUM MIKPOOPTaHI3MOM; HOTO
NPUCYTHICTh y BOJAI BKa3dye Ha Te, IO Boja 3a0pylHEHa KUIIKOBHMU
B1JIXOJIJaMU Ta MOXKE€ MICTUTH XBOPOOOTBOPHI OpPTaHi3MH.

11. OcHOBHUMH e€TamaMd OYHUCTKH, MO0 3aCTOCOBYIOTBCS Ha MICBKUX
BOJIOOYHMCHUX CIIOPYIaX, € BIZICTOIOBaHHS, (GUIBTpAIlis Ta XJIOPYyBaHHS.

12. Ha xoxHOMYy 3 1IMX €TamiB BUIAIAIOTBCA a00  eIIMIHYIOThCS
MIKPOOpTaHi3MH, a  MIKpOOloJoriyHa  SKICTh  OYHMIIEHOI  BOJU
KOHTPOIIOETHCS Yepe3 NMEBHI MPOMIKKH Yacy.

13. CtiyHi BOmM € TOTEHIIMHUM HOCIEM IMATOTEHHUX MIKPOOPTaHi3MiB, TOMY
HEOOX1THO BXUTH TaKHX 3aXO0JIiB, SIK XJIOPYBaHHSI.

TEXTB

I. Read and translate the text using a dictionary:

Environmental pollution

Environmental pollution can be caused by natural events such as forest
fires and active volcanoes, use of the word pollution generally implies that the
contaminants have an anthropogenic source - that is, a source created by
human activities. Pollution has accompanied humankind ever since groups of
people first congregated and remained for a long time in any one place.
Indeed, ancient human settlements are frequently recognized by their
wastes—shell mounds and rubble heaps, for instance. Pollution was not a
serious problem as long as there was enough space available for each
individual or group. However, with the establishment of permanent
settlements by great numbers of people, pollution became a problem, and it
has remained one ever since.

Cities of ancient times were often noxious places, fouled by human
wastes and debris. Beginning about 1000 CE, the use of coal for fuel caused
considerable air pollution, and the conversion of coal to coke for iron
smelting beginning in the 17th century exacerbated the problem. In Europe,
from the Middle Ages well into the early modern era, unsanitary urban
conditions favoured the outbreak of population-decimating epidemics of
disease, from plague to cholera and typhoid fever. Through the 19th century,
water and air pollution and the accumulation of solid wastes were largely
problems of congested urban areas. But, with the rapid spread
of industrialization and the growth of the human population to unprecedented
levels, pollution became a universal problem [12].

Pollution control, in environmental engineering, any of a variety of means

employed to limit damage done to the environment by the discharge of harmful
substances and energies. Specific means of pollution control might
include refuse disposal systems such as sanitary landfills, emission control
systems for automobiles, sedimentation tanks in sewerage systems,
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the electrostatic precipitation of impurities from industrial gas, or the practice
of recycling. For full treatment of major areas of pollution control, see air
pollution control, wastewater treatment, solid-waste management,
and hazardous-waste management.

Next to the conservation of species from the loss of biological diversity, the
control of pollution is the conservation problem of greatest magnitude; it might
even be argued that pollution control is more urgent and important. Ultimately,
the control of pollution involves a number of social decisions: 1) not to allow the
escape into the environment of substances or forms of energy that are harmful to
life, 2) to contain and recycle those substances that could be harmful if released
into the environment in excessive quantities, and 3) not to release into the
environment substances that persist and are toxic to living things. The
knowledge and technology needed to put these decisions to work are now
available. Pollution control does not mean an abandonment of existing
productive human activities but their reordering so as to guarantee that their side
effects do not outweigh their advantages [13].
https://www.britannica.com/technology/pollution-control

I1. Decide if the following statements as true (T) or false (F) according to the
text:

1. Pollution has accompanied humankind ever since groups of people first
congregated and remained for a long time in any one place.

2. Pollution was a serious problem since there was enough space available for
each individual or group.

3. Beginning about 1000 CE, the use of coal for fuel caused considerable air
pollution.

4. In the North, from the Middle Ages into the early modern era, unsanitary urban
conditions favoured the outbreak of population-decimating epidemics of
disease.

5. Next to the conservation of species from the loss of biological diversity, the
control of pollution is the conservation problem of greatest magnitude

6. Pollution control mean an abandonment of existing productive human activities.

I11. Make up a plan of the text.

IV. Render the text in a written form.

V. Give definition of the words:
Pollution, human activities, human settlements, epidemics of disease, solid
wastes, energy, sanitary landfills, emission control system, biological
diversity, recycle, toxic, to guarantee.
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https://www.britannica.com/technology/emission-control-system
https://www.britannica.com/science/biodiversity
https://www.britannica.com/science/biodiversity

TEXTC

I. Read and try to remember:

crucial role BHpIIIIaJbHA POJIb
soil bacteria IPYHTOBI OakTepii
carbon dioxide BYTJICKUCIIMIA r'a3

sodium HaTpii

potassium KaJTii

greenhouse gases TIApHHUKOBI Ta3H

I1. Listen to the text “Microbes” and be ready to answer the questions:
1. Could we live without microbes?

2. What is called the decomposers?

3. Witat these nutrients are returned to the environment for?

4. In what processes s are involved microbes?

5. Where are scientists trying to include microbial activity?

III. Listen to the text “Microbes” again. Decide if the statements are
true or false.
1. Microbes don’t play a crucial role in our lives.
2. Nutrients: carbon dioxide, water, sodium and potassium are returned to
the environment so that other living things can use them.
3. The cyclical process by which essential elements are released and reused
Is known as recycling.
Microbes are involved in few processes.
Microbes could have various positive and negative feedback responses to
temperature.
6. Microbes live in small communities that do not interact with other
organisms and the environment.
7. Human activities have helped to increase the production of greenhouse
gases by microbes.

o b

IV. Unscramble the words to complete the sentences:

The surfaces of the ANUHM (1) body inside and out, for
example the skin, mouth and the intestines, are covered in millions of
UALINIDIV (2) micro-organisms that don’t do us any harm. In fact
they help to ETCORPT (3) us from becoming infected with harmful
SBEORCIM (4). They are known as the normal body
RAOFL (5).The number of normal LABETCRI (6)cells that
live on the body is in the region of 100 million. This number is 10 times greater
than the 10 million LELCES (7) that make up the human body.

The microbes associated with our food DNTE (8) to have a bad
name — food NGINOSOPI (9) is often in the news. Yet while some make
us ill and others can be a nuisance by spoiling our food, without the activities of
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microbes there would no bread, cheese, beer or CTELHCOA

Friend or foe — food microbes are always on the menu [14].\

V. Watch / Listen to the video and tell about the key concepts concerning

the ecology.
Ecosystem
Population
Habitat
Community
Niche
Species

RRNRNRRARN

Unit 8

(10).

Topic: PLANT AND FOREST BIOLOGY

TEXT A

. Read and remember the following words and word-combinations:

crop production
crosspollinated
breeding

scrutinize

superior plants

first filial generation
retain

vigor

water holding ability
offspring

barley

lengthen
unpredictability
plant cells

tissues
micropropagation

POCIIMHHUIITBO
MePEXPECHO3AMUIBHUI
PO3BEACHHS

YBa)KHO BUBYATH

BUIIl POCTUHU

TepIIe MOKOIIHHS
30epertu

0a1b0pICTh

3/IaTHICTh YTPHUMYBATH BOTY
IIOTOMCTBO

STIMIHB

TIOJOBKUTH
Herepen0adyBaHICTh
POCIMHHI KIIITHHU
TKaHUHH
MIKPOPO3MHOKECHHS
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a sterile workplace CTepuiIbHE poOdoUe MicIie
rubber I'YMOBHIA

I1.Read and translate the following text:

Biotechnologies in crop production

Since agriculture began, farmers have been altering the genetic makeup of
the crops they grow through selection of the best plants and seeds and saving
them for the next season. Early farmers also discovered how some plants can be
crosspollinated to combine the desirable characteristics of the parent plants in
their offspring. Recognizing desirable traits is vital in plant breeding. Breeders
scrutinize their fields in search of individual plants with desirable traits. As plant
breeding is further developed, breeders understand better the selection of
superior plants and use them to create new and improved varieties. These
activities have dramatically changed the productivity and quality of
domesticated plants.

Hybrid seed technology. F1 (first filial generation) hybrid variety. OP
varieties, when maintained and produced properly, retain the same
characteristics when multiplied. The only technique used with OP varieties is the
selection of the seedbearing plants. Hybrid seeds have improved qualities, such
as good vigor, trueness to type, heavy yields and high uniformity, compared to
open pollinated varieties. Other characteristics such as earliness, disease and
insect resistance and good water holding ability have also been incorporated into
most F1 hybrids. For example, a plant breeder picks a plant with good traits but
needs improvement on a certain trait. The breeder then picks another plant with
not necessarily good overall traits but has the desirable trait to be improved.
Each plant will be self-pollinated separately. Their offspring seeds will be
harvested and then re-sown. The procedure is repeated for several seasons until
identical plants appear each time the seeds are sown. These are now “pure
lines”.

Many cultivars of popular vegetables or ornamental plants are also F1
hybrids. Tropical vegetable breeders have improved plant characteristics over
the last two decades including: « Yield improvement. Hybrids often outyield
traditional OP varieties due to its improved vigor, improved genetic disease
resistance, improved fruit setting under stress, and higher female/male flower
ratios.s Extended growing season. Hybrids often mature earlier than local OP
varieties. For many crops, hybrid’s advantage over OP is most pronounced
under stress conditions. ¢ Quality improvement. Hybrids have helped stabilize
product quality at a higher, and more uniform level.

Mutation breeding Occasionally, good traits also arise spontaneously
through a process called mutation. However, it is unreliable in terms of
producing plant traits that breeders want. Moreover, the natural rate of mutation
Is very slow. However, in the late 1920s, researchers discovered that they could
increase the number of mutations by exposing plants to X-rays and chemicals.
Mutation breeding was further developed after World War II, when the
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techniques of the nuclear age became widely available. Plants were exposed to
gamma rays, protons, neutrons, alpha particles, and beta particles to see if these
would induce useful mutations. Mutation breeding efforts continue around the
world today. The International Atomic Energy Agency (IAEA) holds a record of
3,222 varieties approved through mutation breeding. Plants that have been
produced via mutation breeding include wheat, barley, rice, potatoes, soybeans,
and onions.

Bulb corm
of source

plant
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w/’ \‘
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=

Primary

Primary treatment |

hardening

Shooting

d 2 - =
rof::ing Reproduction / Multiplication

Various processes in tissue-culture

https://www.sarthaks.com/1687032/define-the-term-tissue-and-explain-the-
concept-of-tissue-culture

What is tissue culture? Scientists have searched for methods to make exact
copies of superior plants that possess good traits. However, plants usually
reproduce through sexual reproduction where sex cells, containing DNA,
combine unpredictably, creating unique plants. This unpredictability presents
problems for plant breeders as it lengthens the time required for breeding plants.
However, researchers have developed methods of making exact copies of plants
through “tissue culture”. Tissue culture (TC) is the cultivation of plant cells,
tissues, or organs on specially-formulated nutrient media. Under the right
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conditions, whole plants can be generated from a single cell using this
technology.

Tissue culture has been vital in the production of uniform, disease-free,
quality plants and planting materials. Micropropagation, a tissue culture
technique enabling the production of multiple copies of plants relatively quickly,
Is used to multiply planting materials for large scale planting. Micropropagated
plants establish quickly, grow more vigorously, have shorter and more uniform
production cycle, and yield higher than conventional propagules. Tissue culture
only requires a sterile workplace, nursery, and greenhouse, and trained
manpower. However, it can be labor intensive, time consuming, and costly.
Important crops have been grown using tissue culture such as banana, rubber,
sweet potato, and tomato [15].

I11.Answer the questions:
1. What did early farmers discover?
2. Why do breeders carefully research their fields?
3. What do you know about the first filial generation?
4. How are "pure lines" formed?
5. How have tropical vegetable breeders improved plant characteristics over the
last two decades?
6. What is called a mutation?
7. What do you know about International Atomic Energy Agency?
8. What is “tissue culture™?
9. What is “micropropagation”?
10. What does tissue culture require?

IVV. Match the English words with their Ukrainian equivalents:

1) breeding a) )KUTTEBO BAXKIIUBUIA

2) micropropagation b) 6e3 xBOpoO

3) first filial generation C) HEeHaIIHI pucU

4) planting materials e) OyTH CTBOPEHO 3

5) mutation f) BukpuTTS

6) unreliable in terms g) po3BeeHHs

7) exposing h) caauBHI MaTepianu

8) be generated from 1) MIKPOPO3MHOKCHHS

9) disease-free J) myTaris

10) vital K)epire modipHe MOKOJTIHHS

V. Match the words with their definitions:
1) tissue culture a) completely clean and free from germs

2) first filial generation b) are basically genetic engineers and their
main objective is to improve crops by
utilizing different breeding techniques.
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3) sterile workplace c) to examine (something) carefully
especially in a critical way

4) plant breeders d) isthe artificial process of producing
plants vegetatively through tissue culture or
cell culture techniques

5) scrutinize e) is the cultivation of plant cells, tissues, or
organs on specially formulated nutrient
media

6) micropropagation f) isthe first set of offsprings obtained
from the parental generation or “P”
generation

V1. Find the English equivalents for:

[eHeTnuHMI CKJIaA KyNbTyp, MEPEXPECHO 3alMIIOBATH, XapaKTEPUCTHUKU
0aThbKIBCHKUX POCIIWH, CENEKIlis POCIUH, KUTTEBO BaXKJIMBUM, BIOCKOHAJICHHS
COpTIB, TIOPUIHUNA COPT, MPOAYKTUBHICTH 1 SKICTh, TE€XHOJOTIS T1OpPHIHOIO
HAaCIHHS.

VII. Make up the sentences with the words and phrases:
To alter the genetic makeup of the crops; selection of the best plants and
seeds; offspring, plant breeding, selection of superior plants, hybrid seeds,
self-pollinated, technique.

VIII. Translate into English:

1. JloctynHi pi3HI 1HCTPYMEHTH O1OTEXHOJIOTIi, SIKI BKJIIOYAIOTh 3BUYANHY
CEJICKIIII0 POCIIUH, TEXHOJIOT1I0 KyJIbTYPH TKAaHWH Ta 1H.

2. BueHi mpomoBKyHOTh PO3pPOOKY KITBKOX NPOrpaM Ta NPOAYKTIB, SKI
3ano0iratoTh O1AHOCTI 1 TOIOY.

3. HesBaxaroum Ha Te, mO TIOpUAM KOLITYIOTh JOPOXKYE, BOHU Maju
BEJIMUE3HHI BILUTUB Ha MPOTYKTHBHICTH CUTHCHKOTO TOCIIOIAPCTBA.

4. CporoziHi OUIBIIICTD BCIET KYKYpPYA3HU 1 PUCY € T10puaamu.

5. YV CIIA, BUKOpHUCTaHHS T1OpUIIB KYKYpYA3U 30UTBIINIO OLIbII HIXK YTpUYi
YPOXKaNHICTh 3epHa KyKYpYA3U.

6. I'ilOpuana TexHonoris gonomonia Kuraro 3011b1IMTH BUPOOHULITBO PUCY.

7. Tpanumiiine po3BeIAEHHS POCIWH Majo BEJIMYEC3HUM BIUIMB Ha CiJIbChKE
rOCIIOIAPCTBO MPOAYKTUBHOCTI 32 OCTaHH1 AECATUIITTS.

8. 3BuyaiiHa CeNIeKIlis POCIIUH TaKOK Ma€ OOMEKEHHH.

9. Kenis mnepexwuiia 3aHenaa BUPOOHMITBA OaHaHIB B OCTaHHI  JiBa
JECATUIITTS, B OCHOBHOMY 4epe3 Jerpajalliio IpyHTY, a TaKoX IIKIJHUKaM i
3apa)KEHHIO XBOpOOamHu.
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TEXT B
|.Read and translate the text using a dictionary:

Biotechnology in foresty

Forestry today is on the threshold of promising change as biotechnology is
introduced into its operations. Sophisticated tissue cultures for cloned seedlings
and genetically modified organisms portend many benefits as more of the
world’s industrial wood is being produced on planted forests. In many cases
biotechnology in forestry is simply an extension of agricultural innovations,
such as herbicide resistance. However, biotechnology also has applications
unique to forestry, such as fiber modification, lignin reduction and extraction,
and sterility, which is an important factor to prevent modified genes from
“leaking” into the natural environment.

The economic benefits from the introduction of biotechnology to forestry
will be lower costs and increased availability of wood and wood products.
Additionally, innovations in forest biotechnology have the potential to address
important environmental issues, including the rehabilitation of habitats altered
by disease, like the American Chestnut blight, or invasive exotics. Moreover, the
increased productivity of tree plantations may free large areas of natural, or
primary, forest from pressures to supply industrial wood and thus improve their
ability to preserve biodiversity. And as trees are modified to grow in previously
unsuitable areas—such as arid lands or saline soils—the new forests could not
only produce more wood but also enhance watershed protection and sequester
carbon for climate change mitigation.

Some history. The planting of forests for timber began in earnest in the 19th
century in Europe and about the middle of the 20th century in North America.
Over the past 30 years, industrial plantation forests have become a major
supplier of industrial wood, largely because of the higher productivity of planted
forests and the higher costs of extracting timber from natural forests under more
stringent environmental standards. The traditional breeding techniques practiced
in forestry have followed the model of other agricultural crops. Early
improvements in trees involved identification of superior trees with desired traits
and attempts to capture offspring having those traits. The planting of genetically
improved stock began about 1970. In the 1990s, modern biotechnology,
including tissue culture and genetic modification, began to be undertaken in
forestry in earnest. As more of the world’s industrial wood is being produced on
planted forests, the potential benefits from introducing desired genetic
alterations into the seedling utilized in planting have become obvious. Benefits
will be found, first, in lower costs of wood production, which in turn will result
in lower costs to consumers of wood and wood products. And second,
biotechnology in forestry has the potential to address important environmental
issues. On the cost side, however, concerns relate to potential genetic transfers
between transgenic and wild trees, and the potential implications for the natural
environment.
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Biotechnological innovation in forestry falls into three main areas: the use
of vegetative reproduction methods; the use of genetic markers; and the
production of genetically modified organisms (GMOs), or transgenic trees. Most
of the biotechnologies used in forestry today involve vegetative reproduction
through tissue culture and molecular marker applications. However, GMOs are
also likely to play a major role in forestry. Using techniques adapted from
agriculture, selected foreign genes are introduced into the plant genome. In one
such approach, specific genes are identified and modified to affect biochemical
pathways and the resulting phenotypes. For example, the promise of controlling
the lignin—cells that impart strength to the tree’s structure but that must be
removed in papermaking— depends on the ability to identify and modify lignin
genes, thereby altering the amount, type, and form of lignin that is produced in
the tree. The ease of gene transformation varies with different species, generally
being more difficult in conifers than in hardwoods.The benefits of
biotechnology in forestry go beyond economic advantages—including increased
production, lower costs to consumers, and trees modified for easy processing or
specific production values—to such environmental benefits as helping to
preserve biodiversity and mitigate global warming. But biotechnological
innovations also raise concerns about biosafety and the effects of transgenic
plants on the resistance of pathogens and on the natural ecosystem, particularly
the question of genetic exchange between domestic and wild populations [16].

I1. Decide if the following statements as true (T) or false (F) according to the
text.

1. Sophisticated tissue cultures for cloned seedlings and genetically modified

organisms do not portend many benefits.

2. Biotechnology in forestry is simply an extension of agricultural innovations.

3. The economic benefits from the introduction of biotechnology to forestry will be

higher costs and decreased availability of wood and wood products.

4. Innovations in forest biotechnology do not have the potential to address

important environmental issues.

5. The planting of forests for timber began in earnest in the 18th century in Europe

and about the middle of the 19th century in North America.

6. The traditional breeding techniques practiced in forestry have followed the

model of other agricultural crops.

7. Biotechnology in forestry has the potential to address important environmental

Issues.

8. Biotechnological innovation in forestry falls into one main area - the use of

vegetative reproduction methods.

I11. Make up a plan of the text.
1VV. Render the text in a written form.
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V. Give definition of the words:

Forestry, reproduction methods, genetic markers, genetically modified
organisms, transgenic trees, genes, plant genome, approach, phenotypes, a cell.

TEXTC

I. Read and try to remember:
sequester CEKBECTD
preservation 30epeKeHHS
contribute CTIPUSTH
pesticide TIECTULIA
rehabilitation peaOimiTaris
degraded lands JerpagoBaHi 3eMJIi
lumber nIoMaTepiaiu
resilient IPYKHHIHA

I1. Listen to the text “Biotech/GM trees” and be ready to answer the
guestions:

. What basic human needs do trees provide?

. What gases are effectively absorbed by trees?

. Why are genetically modified (GM) trees developed?

. For which industries are GM trees useful?

. In what ways are GM trees more resilient?

O b wNE

I11. Listen to the text “Biotech/GM trees” again. Decide if the statements
are true or false.
1.Trees provide man’s basic needs.
2. Trees are known to effectively and efficiently sequester CO2 and other
greenhouse gases.
3. Biotechnology and electronic engineering are tools that can contribute to the
Improvement of crops and trees.
4. The economics of tree plantations lowers through creation of suitable raw
materials.
5. Engineering trees are less able to defend against pests and diseases is critical
to keep our forests and trees healthy.

IVV. Unscramble the words to complete the sentences:
Papaya Ringspot Virus resistant papaya

Hawaii in 1997 DERESFFU (1) a devastating 40% economic

SOLS (2) due to papaya ringspot SVRUI (3). The US$17 million
papaya RYNISUDT (4) was saved in 1998 by the U.S. government’s
Environment ORPCETTNOI (5) Agency, Food and Drug

Administration, and U.S. Department of Agriculture Animal and Plant Health
Inspection Service approval of GM papaya Rainbow resistant to the PRSV
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disease. Researchers from Cornell VERINUTYSI (6) and the
University of Hawaii expressed the virus-derived coat protein ENEG (7),
and within four years of its NOITORTNIDUC (8), papaya production
returned to previous level. An additional PRSV Papaya X1’ 7-2 was deregulated
in the US in 2009. By 2014, GM papaya occupies 1,000 hectares in Hawaii, and
8,475 hectares in China [15].

V. Decide on the true (T) or false (F) options.

1. All / Some plants have several structural features in common.

2. Plants have a root system which serves to absorb water, mineral ions /
vitamins and nutrients from the soil.

3. Carrots and ginger are plant stems that we eat.

4. Sucrose as sugar and amino acids are transported in the phloem.

5. Water and minerals move up through the xylem.

6. Xylem has a substance called quinine which helps keep the stem upright.

7. Potatoes are actually part of a swollen underground stem.
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Part 3. Realms of biotechnology

Chapter 5. Food biotechnology. Animal and insect biotechnology

Unit 9

Topic: ANIMAL AND INSECT BIOTECHNOLOGY

TEXTA
I. Read and remember the following words and word-combinations:

crop plants CLIBCBKOTOCTIOAAPChKI POCITUHU
domestic animals JIOMaITHI TBApUHU
selective breeding CEJICKIIIHE PO3BEICHHS
woollier sheep OLJIBIII BOBHUCTI BiBIIl
crops CUTBCBKOTOCTIONAPCHKI KYIBTYpHU
livestock Xyo00a
to alter 3MIHUTH
transgenic animal TpaHCTEHHA TBapUHA
novel genetic information | HoBa reHeTHuHa iH(OpPMAITis
descendants HAII[a KA
a crippled retrovirus vector | momKomKeHHA

PETPOBIpYCHUI BEKTOP
unfertilized He3aIlUIl JHEHUN
two cell embryos JBOKJIITUHHI eMOPiOHH
nuclear transplantation sJIEPHA TPAHCIIIAHTAIIISI
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I1. Read and translate the following text:

Transgenic people, primates and pets

New and improved animals. For thousands of years people have improved
crop plants and domestic animals by selective breeding, mostly at a trial-and-error
level. Woollier sheep and smarter sheep dogs have both been improved through
many generations of selective breeding. Obviously, the more we know about
genetics, the faster and more effectively, we can improve our crops and livestock.
Today it is possible to alter plants, animals, and even humans by genetic
engineering. Most early experiments in animal transgenic were done with mice, but
many larger animals have now been engineered, including livestock such as sheep
and goats, pets such as cats and dogs, and even monkeys. In a transgenic animal
every cell carries new genetic information. In other words, novel genetic
information is introduced into the germline, not merely into some somatic cells as
in gene therapy. Consequently, the novel genes in a transgenic animal are passed
on to its descendants.

Transgenic people, primates and pets. So far, no primate has been
successfully cloned, although transgenic rhesus monkeys have been generated. The
first successful engineering of a transgenic primate resulted in the birth of ANDi* a
rhesus monkey carrying the gfp gene, in late 2000. ANDi * stands for “inserted
DNA” (read backwards). A crippled retrovirus vector was used to deliver the gene
for GFP *to unfertilized eggs that were later fertilized in vitro. Treatment of 224
egg cells gave 20 embryos, five pregnancies, and eventually, three live male
monkeys. Only one of these, ANDI, was transgenic and expressed GFP. ANDi
does not fluoresce green because GFP levels are too low (also, rhesus monkeys
have brown fur over much of their bodies). There have been several exaggerated
claims for primate cloning. Rhesus monkeys have been generated by splitting an
embryo at the eight-cell stage into four genetically identical two cell embryos, and
this has been touted as “cloning.” However, it is merely artificial twinning, rather
than true nuclear transplantation as with Dolly. Nonetheless, it seems likely that
soon rhesus monkeys will have been cloned.

There seems no reason why cloning of monkeys, apes, and humans via
nuclear transplantation should not be technically possible. One possible objective
for human cloning is to obtain tissue for transplantation rather than to generate a
new human individual. Reprogrammed human cells would be grown in culture to
provide such material. This is known as therapeutic cloning, and developments in
this area are likely to continue rapidly.

In November of 2001, the first pet, a kitten, named CC (for CopyCat) was
cloned at Texas A&M University. The objective of this cloning program is for
people to have their favorite pets cloned—providing they have enough money, of
course.

One cannot help remembering that the ancient Egyptians mummified cats
as well as people. CC is the only one of 87 implanted cloned embryos to survive.
This is similar to the success rate for cloned sheep, mice, and so forth,
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cat: CopyCat “CC"
a shorthaired calico (female, 2001)

https://vetmed.tamu.edu/news/press-releases/texas-am-says-goodbye-to-cc-worlds-first-cloned-cat/

Obviously, routine cloning of pets needs a higher success rate to be
economically feasible.

Primates have not yet been successfully cloned; however, it has been possible
to make transgenic rhesus monkeys using retrovirus vectors [17].

* ANDI, is the first transgenic monkey. The name ANDi is taken from the
acronym of "inserted DNA". In this DNA of a fluorescent jellyfish was
inaugurated into an unfertilized egg of a Rhesus monkey in a test tube.

*Gfp refers to the gene that produces green fluorescent protein.

I11. Answer the questions:
. What process is used to create transgenic animals?
particle bombardment
. nuclear microinjection
nuclear fusion
. germ line transformation
none of the above
. In the first transgenic animal experiment, which gene from rats was
cloned
into mice?
a. somatotropin
b. metallothionein
C. myostatin
d. plasminogen
e. PPAR-delta
3. Why are embryonic stem cells important?
a
b
C
d
e

NDOoOO TR

. They can be passed from one generation to the next.

. These cells carry retroviral genes.

. They can develop into any tissue in the body, including the germ line.
. The cells are differentiated and can therefore be manipulated.

. none of the above
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4. How can location effects of transgenes in animals be avoided?
a. by placing LCR sequences in front of the transgene

b. by inclusion of insulator sequences on both ends of the transgene
c. by using natural transgenes instead of the cDNA version

d. by targeting the transgene to a specific location

e. all of the above

5. What is used by targeting vectors to insert transgenes at specific locations
within the host genome?

a. homologous recombination

b. transfection

c. transduction

d. conjugation

e. all of the above

IV. Find the English equivalents for:

1 )cimbChKOTOCTIONAPCHKI POCIIMHI a) domestic animals
2)epeHeCceHHs TeHIB b) temporarily
3)HOBOHAPOHKCHHIA C) gene transfer
4)TUMYacOBO e) two-cell embryos
5)npsiMe HaXOMKESHHS ) newborn
6)peTpoBipycH g) direct income
7)3MIHATH h) retroviruses

8)s1epHa TpaHCIUIAHTAITis 1) livestock

9)xynoba J) to alter
10)1BOKTITHHHI eMOPIOHH K) nuclear transplantation

V. Match the words with their definitions:

1) selective breeding a)is an animal in which there has been a deliberate
modification of the genome
2) descendant b) a method in which the nucleus of a donor cell is

relocated to a target cell that has had its nucleus
removed (enucleated)

3) transgenic animal c) plants, or products made from plants, that are
grown and harvested for subsistence or for profit
4) nuclear transplantation | d)the process of crossing of two selected varieties
having different traits to produce a hybrid having
good traits of both

5) to alter e) to make different without changing into
something else
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6) crop plants f) a person or animal that is descended from a

specific ancestor

V1. Match the English words with their Ukrainian equivalents:

CCJICKIIIMHE PO3BEACHHS, CUIBCHKOTOCIOMAPCHKI KYJIbTYPH, 3aIUTiTHECHUN, TCHOM
JIOJTMHW, TPAHCTCHHA TBApWHA, €BOJIONINHA 1CTOPIs, HAIAJKU, KAITKOBUA TPAaKT,
OpTraHi3MH.

VI11. Make up the sentences with the words and phrases:

experiments in animal transgenics; cell; new genetic information; specific

location; different traits.

1.
2.

3.

VIII. Translate into English:
['eHOM MIOMHU MICTUTB 3HAYHY KIJIBKICTh T'€HIB OaKTEpiaJbHOTO MOXOKCHHS.
VIMoBipHO, reHn Gynu minibpani Ha pi3HUX eTamax B eBOJOLIHHIN icTopii Bix
PI3HOMAHITHUX OaKTepiu.
bakTepisiM mpuTaMaHHMI 1HIIUH TPOIEC Mepeaadl TeHETUYHOro MaTepiany -
naTepalibHuii (200 TOPU30HTAILHUN) IEPEHECEHHS OpraHi3My-HEHAIIA/IKYy.

. IcHye nBa OCHOBHI HUIAXKM NPUPOAHOTO OTPUMAHHS T'€HETUYHOI'O Marepiaiy

B1JI IHIIIMX OPTaHi3MiB.

. OnuH (MUIAX) — UUIIXOM BIPYCHOI TPaHCAYKIIli, @ THIIMH — HIJISXOM NPSIMOro

HaaxokeHHs JTHK.

. JIrogu Ta 1 ccaBi, Oyp TO M’ ACOIIHI YU BEreTapiaHiil, MOCTIHHO IASTh 1KY,

10 MICTUTh 3Ha4HYy KuibKicTh JIHK.
Xoua 3a3Buuail mpuitHATO BBaxkatu, 1o npokoTHyTHi(ingested) JHK
PO3KJIaIa€ThCSl HAa HYKJICOTUM B KUIIIKOBOMY TPaKTI1, 116 HE 30BCIM TaK.

. punaitmai tumyacoso, JIHK 3 Dki MOXHA MPOCTEXHUTH 10 KiJIBKOX PI3HHX

oprauiB, a Takox ([HK) moxxe mponukaru dyepe3 IMJaIeHTy A0 TUIOAIB 1
HOBOHAPOHKCHHUX.

TEXTB

|.Read and translate the text using a dictionary:

Transgenic insects
Several insects can now be genetically modified. The fruit fly Drosophila has

been investigated at the molecular level for a long time and, not surprisingly,
methods exist for introducing novel genetic material into these flies.
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https://www.sciencedirect.com/topics/nursing-
and-health-professions/marker-gene

P elements are transposons
found in Drosophila and other
insects, where they cause hybrid
dysgenesis. In flies carrying a P
element, the  frequency  of
transposition is very low because of
synthesis of a repressor protein
encoded by the resident P element.
When P-carrying males are crossed
with  P-negative females, the
transposition  frequency in the
fertilized egg is very high for a brief
period, due to lack of repressor.
Random insertion of P elements
then causes a high mutation rate and
lowers the proportion of viable
offspring, that is, hybrid dysgenesis.

P elements are flanked by perfect
31 base-pair inverted repeats. Any
DNA sequence that is included
between these inverted repeats will
be transposed. Therefore engineered
P elements can be used to introduce
any sequence of DNA into a strain
of fruit flies or other susceptible
insects. DNA may be microinjected
into embryos of P-negative strains
of Drosophila. In fruit flies the
diploid nucleus divides multiple
times  without cell  division,
resulting in a giant cell with many
nuclei, known as a syncytium.
Microinjection is normally done at
this stage, and incoming DNA
usually integrates into at least some
of the nuclei that will give rise to
the future germline cells.

These nuclei are clustered at one end of the fertilized egg—the posterior end.
The nuclei then migrate to the outer membrane where a cleavage furrow forms
around each nucleus. These furrows expand to form individual cells for each
nucleus. The center part remains undivided and acts as a yolk, providing
nutrients to the developing larva. The incoming P element is normally carried on
a bacterial plasmid that was constructed in a bacterial host. The P element
transposes into the Drosophila chromosomes, and the plasmid sequences are left

behind.
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In practice, two P elements are often used. One, the helper, provides the
transposase but cannot itself move because of defective 31 base-pair inverted
repeats. The other P element, the vector, carries the desired transgene and has
intact 31 base-pair inverted repeats, but lacks the transposase gene.
Transposition of the vector depends on transposase made by the helper. Once
the P element vector has inserted into a particular location on the insect
chromosome, it cannot move in future cell generations, because it has no
transposase of its own. Ideally, it will be inherited stably.

The presence of the P element is monitored by appropriate marker genes.
Selectable markers used in flies include neo (neomycin resistance) and adh
(alcohol dehydrogenase). Alternatively, eye color genes may be used to reveal
the presence of a P element vector. Eye color cannot be positively selected;
instead, flies are screened for changes in eye color. For example, flies defective
in the rosy gene may be used as host. These flies have brown eyes because of
lack of xanthine dehydrogenase, which is involved in synthesis of red eye
pigment. If a wild-type copy of the rosy genes is included in the P element
vector, it will restore the red eye color. If the offspring of a rosy —/— transgenic
fly has red eyes, this implies that the transgene was inserted into the germline,
and all the cells in the offspring will have the transgene.

Transposons known as P elements are widespread in Drosophila and other
insects. They have been used to introduce transgenic DNA into insects [17].

I1.Answer the questions:
1. Which of the following systems can be used to control the expression of
the transgene?
. a modified Lacl repressor system
b. the TetR recombinant promoter system
c. use of a heat shock promoter from Drosophila
d. the use of steroid receptors
e. all of the above
2. What can be engineered to introduce transgenes into Drosophila?
a. Cre recombinase
b. S elements
C
d
e
3
a
b
C

QO

. P elements
. YACs
. hone of the above
. How can mosquito-borne diseases be controlled through biotechnology?
. by genetically engineering mosquitoes that are resistant to the disease
. by creating more efficient pesticides
. through the cloning, expression, and purification of novel therapeutic agents
d. by engineering non-pathogenic malaria, dengue, and other mosquitoborne
diseases
e. none of the above
4. How might mammals be cloned?
a. homologous recombination
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b. transfection with a retrovirus

c. YACs

d. nuclear transplantation

e. BACs

5. What is a goal of “therapeutic cloning”?

a. to create a cloned human being

b. to insert transgenes into humans via nuclear transplantation

c. to obtain tissue for transplantation

d. to obtain tissues that express foreign proteins, usually therapeutics
e. none of the above

I11. Make up a plan of the text.
IV. Translate the paragraph in italics in a written form.

V. Give definitions to the words/word expressions:
Experiment, cell, transplantation, genetic information, specific location,
different traits, to select.

V1. Render the text in brief in a written form.

TEXTC

I. Read and try to remember:
liver MeYiHKa
spleen cenesiHka
become committed 3IHCHATHCS
tissue TKaHWHA
retain a complete genome | 30eperti MOBHHI FTEHOM
to starve roJIOAyBaTH
udder cells KJIITUHHA BUMEHI
demethylation JIEMETHIIFOBAHHS
a mammary gland cell KJITITHHA MOJIOYHOI 3aJ103U
nucleus PO
a pregnant ewe BariTHa BiBIlA
mammals CcaBIli

I1. Listen to the text “Dolly the cloned sheep” and be ready to answer the
guestions:

1. Why might Dolly technically NOT be a true clone?

a. Mitochondria contain DNA and these organelles were provided by the donor
enucleated egg cell, not from the cell from which the nucleus was removed.

b. Dolly contained 20% shorter telomeres.

c. Dolly did not look like the donor of the nucleus.

d. Dolly died prematurely, much earlier than her donor.

e. none of the above
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2. What is a reason for cloning animals?

a. to give products of more standardized quality

b. to insert a transgene into the nucleus during the cloning process to
produce identical animals that express the foreign protein

c. to be able to distribute improved animals more quickly

d. to rescue rare breeds or endangered species of animals without
crossbreeding

e. all of the above

I11. Listen to the text “Dolly the cloned sheep” again. Decide if the
statements are true or false.

1) Cells in an early embryo possess the ability to divide and give rise to any
type of body cell (liver, spleen, brain, etc.).

2) Most cells in an adult animal can’t either no longer divide or else only give
rise to a particular, specialized type of cell.

3) The cloning of Dolly the sheep showed that it is impossible to reset the
clock of an adult cell to zero and start development again.

4) In 1998, at the Roslin Institute in Germany, the world’s first cloned animal,
Dolly the sheep, was born.

5) Dolly is not a complete clone.

IV. Unscramble the words to complete the sentences:

There is some variability in the timing of integration of DNA injected into
the LAME (1) pronucleus. In some cases, the DNA integrates more or
less immediately, so that all cells of the resulting animal will contain the
GESRANTNE (2). Less often several LECL (3) divisions may
happen before DNA integration occurs and the final result will be a chimeric
AMINAL (4), in which some cells contain the transgene and others do
not. Sometimes multiple tandem copies of the transgene
ETARGNITE (5) into the same nucleus—such constructs are often
unstable and the extra copies are often deleted out over successive
NERATIONSGE (6). Integration of the incoming DNA into the
TOSH __ (7)cell chromosomes occurs at random. Often, this is accompanied
by rearrangements of the surrounding chromosomal
OMOSOMALCHR (8) DNA. This suggests that integration often
occurs at the sites of spontaneous chromosomal AKSBRE 9).

V. Range the words in order you hear them (from the video)

manipulate genes malfunction

common kitchen pest precisely

similarities a lot in common
Transparent neurological disorders
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the same yeast unethical
Drosophila melanogaster 50 times more efficient

respond to fleshes C. elegans

V1. Watch the video one more time, summarize the information and present it
in 5 key sentences.

Unit 10

Topic: FOOD AND BEVERAGE BIOTECHNOLOGY

TEXT A
I. Read and remember the following words and word-combinations:
foodstuff Xap4oBi MPOTYKTH
beverage biotechnology | 6ioTtexHos0rist HamoiB
microbial species BUU MIiKpOOiB
fermentative starter | pepmeHTaTHBHA 3aKBacKa
culture BHCOKOITPOJTYKTUBHI METO/IH
high throughput | korTposrOBaTH
techniques
to monitor OLIIHIOBAaTH
to evaluate apoMaTH3aTop
flavorome BapiHHSA Ta JUCTHIISAIISA
brew and distilling MOXKUBHI TIPOIYKTH Xap4uyBaHHS
nutraceutical foods
biocompatibility 010CyMICHICTb
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malolactic fermentations | s6y4HO-MOI0YHI OPOMIHHS
conventional cultures 3BHYaiiHI KyJIbTypH

non- JIpLKIKI, sAKI HE  Halexarb  J0
Saccharomyces yeasts Saccharomyces

lactic acid bacteria MOJIOYHOKHUCJII OakTepii
inoculation [IETUICHHS

food additive XapuoBa J00aBKa

enhance digestibility MOKPAIIYIOTh 3aCBOIOBaHICTh
lactobacilli JTaKToOaKTepii
gastrointestinal tract IITYHKOBO-KHUIIIKOBHIA TPAKT
sufficient acid JOCTATHS KUJTbKICTh KHCJIOTH
mycotoxins MIKOTOKCHHH

biogenic amines Ol0reHHI aMiHU

I1. Read and translate the following text:

1. Fermentation for Food and Beverages

Fermentation is the oldest biotechnology used by human beings to produce
safer, more stable, and better foodstuff. Simultaneously, it is one of the most
advanced research topics in food technology used to produce innovative beverages
and food, and has a high impact in human health. Recently, the use of new
microbial species and emerging biotechnologies are opening a lot of new
possibilities in the production of food and beverages. The use of alternative
microbial species, complex fermentative starter cultures with higher numbers of
microorganisms, the development of high throughput techniques to monitor these
emerging fermentations and to evaluate the impact in the flavorome, have
increased in last years.

Fermentation in food technology includes such topics:
- Fermented foods derived from cereals. Beer fermentation and derived products.
Brew and distilling;
- Fermented and functional food, nutraceutical foods and health improver foods;
- Biocompatibility of starter cultures;
- Wine fermentation: Alcoholic and malolactic fermentations, the use of
conventional cultures and emerging species as non-Saccharomyces yeasts and
alternative lactic acid bacteria. Influence on sensory profile, chemical and
microbiological stability and wine safety;
Dairy fermented products, impact in GUT” in sensory quality, and stability;
Meat fermented products;
Fermented vegetables, fruits and juices;
- New fermentation biotechnologies: Mixed multispecies starters. Co-inoculations
and sequential inoculations;
- Emerging non-thermal technologies to sanitize and produce safer fermented
products and better implanted inoculant starters;
- High throughput techniques to screen microbial populations in fermented foods;
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- Metabolomic/foodomic techniques to analyse the impact of microbial
communities in fermented foods [18].

Gut microbiota are the microorganisms, including bacteria and archaea, that live in
the digestive tracts of vertebrates including humans, and of insects. Alternative
terms include gut flora (an outdated term that technically refers to plants) and gut
microbiome.

2. Microorganisms as food additives
Microorganisms, both bacteria and fungi, are used as additives in meats, milk,
cereals, vegetables and fruits to produce fermented products. The fermented foods
differ from the starting material in texture, flavor and keeping quality.
Fermentation causes changes in the nutritional content of foods; vitamin and
amino acid levels may increase, decrease or remain static, depending on the type of
microorganism used and the product fermented. Microorganisms also impart
desirable flavors, improve texture and enhance digestibility of foods. Fermentation
destroys food spoilage organisms and permits preservation of food. Lactobacilli in
cultured milks are used to supplement the normal intestinal flora in individuals
suffering from digestive ailments or enteric diseases. Cultured milks are tolerated
by lactose-intolerant individuals because of lactose utilization in the
gastrointestinal tract by ingested lactobacilli. If sufficient acid is formed, foods which
have undergone a lactic acid fermentation, such as fermented sausages or cheese, do not
support growth of food poisoning microorganisms. Products which undergo controlled
commercial fungal fermentations have been shown not to contain mycotoxins.
Histamines and other biogenic amines are present in cheese and other fermented
products. Fermentation offers a means of producing safe, nutritious foods with desirable
organoleptic qualities and extended storage stability [19].

I11. Complete the sentences with the words from the text:

1) Fermentation is one of the most advanced research topics in food technology
used to produce innovative beverages and ... .

2) Recently, the use ... are opening a lot of new possibilities in the production
of food and beverages.

3) Wine fermentation: Alcoholic and malolactic fermentations, the use of ... as
non-Saccharomyces yeasts and alternative ... bacteria.

4) ..., are used as additives in meats, milk, cereals, vegetables and fruits to
produce fermented products.

5) Lactobacilli in cultured milks are used to ... .

6) ... by lactose-intolerant individuals because of lactose utilization in the
gastrointestinal tract by ingested lactobacilli.

7) Products which undergo controlled commercial fungal fermentations have
been shown ... .

8) ... are present in cheese and other fermented products.
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IVV. Find the English equivalents for:
MIKOTOKCHHH, Xap4oBi MPOAYKTH, apoMaThU3aTop, 3aBapIOBaHHA Ta
JUCTUJIALISA, SO0JyYHO-MOJIOUHI OpOJIIHHS, MOJIOUHOKHCHI OakTepii, XapyoBa
no0aBKka, JJakToOaKTepii, BUIH MIKpOOIB.

V. Match the English words with their Ukrainian equivalents:

1)6i0TexXHOIOTIS HAOB

a)inoculation

2)BHUCOKOTIPOAYKTUBHI METOTH b)conventional cultures

3)NOXKHMBHI MPOIYKTH XapuyBaHHs | C)yeasts

4)KOHTPOJIIOBATH d)nutraceutical foods
S5)mieneHHs e)gastrointestinal tract
6)IpiKIDKI f)biogenic amines

7)3BUYaliHi KyabTypu

g)to evaluate

8 )IILTYHKOBO-KHIIIKOBUI TPAKT h)biocompatibility

9)0ioreHH1 aMiHU

I)high throughput techniques

10)ominroBaTu

j)enhance digestibility

11)mokpaliyroTh 3aCBOIOBAHICTh k)beverage biotechnology

12)610CyMICHICTD

[)to monitor

V1. Match the words with their definitions:

1)fermented products

a) chemical process by which molecules such
as glucose are broken down anaerobically

2) beverage

b) a disaccharide, is a sugar composed of galactose
and glucose subunits and has the molecular formula
C12H22011

3) lactose

c) rich inbeneficial probioticsand have been
associated with a range of health benefits — from
better digestion to stronger immunity

4) histamines

d) bacteria and other organisms that live inside the
intestines

5)fermentation

e) a drink other than water

6) normal intestinal flora

f) is an organism that is microscopic

7) microorganism

g) a chemical found in some of the body's cells -
causes many of the symptoms of allergies, such as a
runny nose or sneezing
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VII. Make up the sentences with the words and phrases:
chemical process, bacteria, beneficial probiotics, fermentation, nutraceutical foods,
conventional cultures, stronger immunity, food additives, dairy products,
fermentation biotechnologies.

VIII. Translate into English:
1. depmenTartiss - Ie XIMIYHMM TIpoOIEC, 3a JIOMOMOIOK SKOTO aHaepoOHO
PO3IICTUTIOIOTHCS TaKi MOJISKYJIH, SIK TJIFOKO03a.
2. bponinas - aHaepoOHUN (EepMEHTATUBHUN OKHCITIOBAILHO-BITHOBIIOBATLHUN
MPOIIeC PO3KIIAAy OPTraHIYHUX PEYOBHH, MEPEBAXKHO BYTJICBOIIB, SKUW TMPOXOINUTH
IT1]] BIUTMBOM >KMBUX KJIITHH a00 BUAUICHHUX 13 HUX (DEPMEHTIB.
3. [TiHOyTBOpEHHS € pe3yabTaTOM BUIIJICHHS BYTJIEKHCIIOTO ra3y, Xo4a Iie He 0yJ1o
BU3HAHO 710 17 CTOMITTS.
4. ®paniy3pkuit xiMik 1 MikpooOiosor Jlyi ITactep y 19 cTomTTi BUKOPUCTOBYBaB
TepMiH OpOIIHHA Y BY3bKOMY 3HAu€HHi, 00 OMHCaTH 3MIHHU, BHUKIHKaHI
JPLKIDKAMU Ta THIIUMHU MIKpOOpTaHi3MaMH, 110 POCTYTh 32 BIJCYTHOCTI MOBITPS
(anaepoOHO).
5. Jlyi Ilactep TakoX BHU3HAB, L0 E€TWJIOBUW CHHUPT 1 BYTJICKUCIUN ra3 HE €
€TMHUMU MPOAYKTaMU OpPOTIHHS.
6. Y 1920-x pokax OyJi0 BUSBIICHO, 10 32 BIJICYTHOCTI MOBITPSI €KCTPAKTU M’ SI31B
KAaTaJI3yIOTh YTBOPEHHS JIAKTAaTy 3 IJIFOKO3H 1 IO TI CaMl MPOMIXHI CIIOIYKH, IO
YTBOPIOIOTHCA MU (hepMeHTAalli 3epHa, BUPOOJISIOTHCS M’ SI3aMH.
7. TakuM YMHOM 3'BHJIOCSI BAXKJIMBE y3arajbHEHHS: peaKilii OpoJiHHS HE BIACTHUBI
J1i ApKIKIB, ajie TAaKOXK BiIOYBAaIOThCA B 0araThOX IHINMX BUIAAKAX YTHJI3aIli
TIIIOKO3H.
8. BuBueHHS MiKpOOpraHi3MiB Ha3UBAETHCS MIKPOO10JIOTIETO.
9. MikpoopraHizMamMu MOXYTh OyTH OakTepii, rpudH, apxei abo mpOTUCTH.
10. B manwmii yac BenmeThcsa Oarato AMCKYCIM IIOJI0 opradizailii Ta kiacudikarii
KUTTS, 30KpeMa y BUBYCHH1 MIKpOOPTaHi3MiB.
11. KnituHU yCiX KUBUX OpPTaHi3MIB TOJIISIOTHCS HA €BKaplOTUYHI — Ti, IO
MICTATh ~ MOP(OJIOTIYHO  BiJIOKpeMJIEHE PO 13 TeHeTUYHOI  1H(DOopMaIriero,
Ta MPOKAPIOTUYHI — Ti, SIK1 HE MatOTh MOP(OJIOTIYHO BIAOKPEMIICHOTO SIpa.
12. Jlo mosiBM MIKPOCKOIIA >KMBI OpPTaHi3MU 3pY4YHO TMOJAUISIIM HA JBa LapCTBa:
pOCIIMHHE 200 TBAPUHHE.

TEXT B
I. Read and translate the text using a dictionary:

What GMO crops are grown and sold in the United States?

Only a few types of GMO crops are grown in the United States, but some
of these GMOs make up a large percentage of the crop grown (e.g., soybeans,
corn, sugar beets, canola, and cotton). In 2018, GMO soybeans made up 94% of
all soybeans planted, GMO cotton made up 94% of all cotton planted, and 92%
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of corn planted was GMO corn. In 2013, GMO canola made up 95% of canola
planted while GMO sugar beets made up 99.9% of all sugar beets harvested.

Most GMO plants are used to make
ingredients that are then used in other
food products, for example, cornstarch
made from GMO corn or sugar made
from GMO sugar beets.

Corn: Corn is the most commonly grown crop in the United States, and
most of it is GMO. Most GMO corn is created to resist insect pests or tolerate
herbicides. Bacillus thuringiensis (Bt) corn is a GMO corn that produces
proteins that are toxic to certain insect pests but not to humans, pets, livestock,
or other animals. These are the same types of proteins that organic farmers use
to control insect pests, and they do not harm other, beneficial insects such as
ladybugs. GMO Bt corn reduces the need for spraying insecticides while still
preventing insect damage. While a lot of GMO corn goes into processed foods
and drinks, most of it is used to feed livestock, like cows, and poultry, like
chickens.

Soybean: Most soy grown in the United States is GMO soy. Most GMO
soy is used for food for animals, predominantly poultry and livestock, and
making soybean oil. It is also used as ingredients (lecithin, emulsifiers, and
proteins) in processed foods.

Cotton: GMO cotton was created to be resistant to bollworms and helped
revive the Alabama cotton industry. GMO cotton not only provides a reliable
source of cotton for the textile industry, it is also used to make cottonseed oil,
which is used in packaged foods and in many restaurants for frying. GMO
cottonseed meal and hulls are also used in food for animals.

Potato: Some GMO potatoes were developed to resist insect pests and
disease. In addition, some GMO potato varieties have been developed to resist
bruising and browning that can occur when potatoes are packaged, stored, and
transported, or even cut in your kitchen. While browning does not change the
quality of the potato, it often leads to food being unnecessarily thrown away
because people mistakenly believe browned food is spoiled.

Papaya: By the 1990s, ringspot virus disease had nearly wiped out
Hawaii’s papaya crop, and in the process almost destroyed the papaya industry
in Hawaii. A GMO papaya, named the Rainbow papaya, was created to resist
ringspot virus. This GMO saved papaya farming on the Hawaiian Islands.

Summer Squash: GMO summer squash is resistant to some plant viruses.
Squash was one of the first GMOs on the market, but it is not widely grown.

Canola: GMO canola is used mostly to make cooking oil and margarine.
Canola seed meal can also be used in food for animals. Canola oil is used in

76



https://www.ers.usda.gov/webdocs/publications/81176/eib-163.pdf?v=42697
https://www.aphis.usda.gov/brs/aphisdocs/13_02201p_dea.pdf
https://naldc.nal.usda.gov/download/2909/PDF
https://www.usda.gov/topics/biotechnology/biotechnology-frequently-asked-questions-faqs

many packaged foods to improve food consistency. Most GMO canola is
resistant to herbicides and helps farmers to more easily control weeds in their
fields.

Alfalfa: GMO alfalfa is primarily used to feed cattle—mostly dairy cows.
Most GMO alfalfa is resistant to herbicides, allowing farmers to spray the crops to
protect them against destructive weeds that can reduce alfalfa production and lower
the nutritional quality of the hay.

Apple: A few varieties of GMO apples were developed to resist browning
after being cut. This helps cut down on food waste, as many consumers think
brown apples are spoiled.

Sugar Beet: Sugar beets are used to make granulated sugar. More than half
the granulated sugar packaged for grocery store shelves is made from GMO sugar
beets. Because GMO sugar beets are resistant to herbicides, growing GMO sugar
beets helps farmers control weeds in their fields [20].

I1. Answer the questions:

. What is the most common crop in the United States, and most of it is GMO?

. What are most GMO corn created for?

. What are the properties of GMO Bt corn?

. What is a lot of GMO corn used for?

. What do you know about GMO soybeans grown in the United States?

. What was GMO cotton created for?

. How are GMO meal and cotton husks used?

. Some GMO potatoes have been developed to resist which pests and diseases?
. By what time did the ringworm virus nearly wipe out the papaya crop in Hawaii

and in the process almost wipe out the papaya industry in Hawaii?

10. What is the name of the GMO papaya, which was created to combat the ring

spot virus?

11. How to use GMO canola?

12. Which GMO product is mainly used for feeding cattle, mainly dairy cows?

13. Why were several varieties of GMO apples developed?

14. Which helps farmers control weeds in their fields.

15. What plant is used to make ingredients that are then used in other foods?

©Coo~NOoO Uk WN B

I11. Make up a plan of the text.
1VV. Render the text in a written form.

V. Quiz yourself about foods made from genetically modified crops:

Some food companies have stopped using genetically modified crops as
sources for their foods. But if you are like many Americans, you may think you
don't know enough about the issue to know whether you agree or disagree with
those who pressed for these changes. A May 2000 survey by the International Food
Information Council found that only one in five Americans consider themselves
informed about foods produced with genetically modified organisms
(GMOs). Peter Goldsbrough, a plant scientist and expert in genetically modified

77


https://www.ers.usda.gov/amber-waves/2017/may/genetically-modified-alfalfa-production-in-the-united-states/
https://ificinfo.health.org/foodbiotech/survey.htm
https://ificinfo.health.org/foodbiotech/survey.htm
https://www.hort.purdue.edu/hort/people/faculty/goldsbrough.html

crops at Purdue University, has developed nine questions to test your knowledge of
genetically modified foods and agricultural biotechnology:

1. Have you eaten foods made from genetically modified crops?

a. Yes.

b. No.

2. Which foods use genetically modified organisms in their production to the
largest extent?

a. Cheese.

b. Vegetables.

. Meat.

3. What are the current benefits of having foods made from genetically
modified crops?

a. They improve farm profitability and make some farmers' jobs easier.

b. They allow farmers to greatly increase the amount of crops produced.

c. They improve convenience for consumers, e.g. by creating foods with longer
shelf lives.

d. They improve the nutritional quality of foods.

e. They cause less damage to the environment than conventional chemical-
intensive agriculture.

4. Of the foods we eat, how much contains the genetic material DNA?

. Less than 5 percent.

. 20 percent.

. 50 percent.

. 80 percent.

. Nearly 100 percent.

. Most foods derived from genetically modified crops contain:

. The same number of genes as food produced from conventional crops.

. The same number of genes as foods produced from hybrid crops.

. One or two additional genes.

. Hundreds of additional genes.

. No genes at all.

. What effect does eating genetically modified foods have on your genes?
. It could cause your own genes to mutate.

. It could cause your own genes to absorb the excess genes.

. It has no effect on your genes.

. The effects on human genetics aren't known.

. Are foods made from genetically modified crops required to pass human
testing?

a. Yes.

b. No.

8. Are foods derived from genetically modified crops required to be tested for
possible allergic reactions in people?

a. Yes.

b. No.

~NoOoO O T oH OODPOOOTOHY 1O O D
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9. Are foods derived from genetically modified crops nutritionally superior?
a. Yes, they offer substantial health advantages over foods produced from
conventional crops.

b. Yes, they offer some health advantages over foods produced from conventional
crops.

c. No, they are neither better nor worse than foods from conventional crops.

d. No, they are slightly less healthful than foods from conventional crops.

e. No, foods produced from genetically modified crops are a known health risk
[20].

V1. Check your answers from the Quiz:

1. Answer: a. Yes. "If you live in the United States, it's almost certain that at
one time or another you've eaten foods made from genetically modified crops,"
Goldsbrough says. A large percentage of the corn and soybeans grown in the
United States comes from genetically modified plants, and the crops from these
plants are made into common food ingredients such as high fructose corn syrup
and vegetable oil as well as other food additives. The corn syrup is used in a
number of products, including soft drinks, and the vegetable oil is used to fry foods
such as fast-food french fries. According to the Grocery Manufacturers of
America, this year an estimated 70 percent of the foods on grocery store shelves
will have been made or manufactured using genetically modified crops.

2. Answer: a. Cheese. Before the advent of genetically modified organisms,
cheese was produced using an enzyme obtained from the stomachs of calves
slaughtered for veal. Now genetically modified bacteria produce that same protein.
One result of this is that many cheeses are now considered Kosher.

3. Answer: a. They improve farm profitability and make some farmers'
jobs easier. Right now, genetically modified crops have made life a little bit easier
for the nation's farmers who use them. However, scientists and farmers believe that
soon all of the answers will be true: genetically modified crops will create foods
that are more nutritious, have longer shelf lives, contain fewer pesticides, and are
produced with less damage to the environment.

4. Answer: e. Nearly 100 percent. All plant and animal cells contain DNA,
so nearly all food contains genetic material regardless of whether the food has been
genetically modified. There are a few exceptions, however. "During the processing
of some food products, such as vegetable cooking oils, almost all of the DNA is
removed," Goldsbrough says.

5. Answer: c. One or two additional genes. Genetically modified crops
contain one or two additional genes than either conventional or hybrid crops.

6. Answer: c. It has no effect on your genes. "Genes in foods are easily
digested and there is no evidence that these new genes are going to have any affect
on our genes," Goldsbrough says.

7. Answer: b. No. "There are currently no regulations that require human
testing of these crops," Goldsbrough says. "The producers are required by the Food
and Drug Administration to say where the genes come from and to disclose
nutritional properties, but that is as far as the requirements go."
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8. Answer: b. No. There are no requirements to test whether genetically
modified crops cause allergic reactions. "When Pioneer put genes from brazil nuts
into foods and found that they did cause an allergic reaction by using skin tests,
they stopped research on that product,” Goldsbrough says. So far this system
appears to work. When conventional new foods are introduced into the U.S. market
—such as kiwi fruit — allergic reactions are common. But after three years of
widespread use in the United States, no allergic reactions to genetically modified
crops have been reported.

9. Answer: c. No. They are neither better nor worse than foods from
conventional crops. "Most of the genetically modified crops currently available
are designed to reduce farmers' production costs. Under some circumstances there
may be less pesticides used, and there is some indication that genetically modified
corn is less likely to be infected with fungal toxins that are natural carcinogens, but
the overall health effect of these benefits is minor,” Goldsbrough says. "In the
future these technologies hold the promise of delivering foods that are nutritionally
enhanced. For example, foods might provide essential vitamins or contain natural
compounds that can help improve your health."

Source: Peter Goldsbrough: goldsbrough@hort.purdue.edu

TEXTC
I. Read and try to remember:
scientific farming HayKOBE 3eMJIEPOOCTBO
genetic alterations TCHETUYHI 3MiHU
enhancement of genes IIOCHJICHHS TCHIB
crop CLIIBCBKOTOCTIOIAPChKA KYJIbTypa
higher yields BUIIII BpoOKai
hinder productivity HEPEIIKO/PKATh MPOTyKTHBHOCTI
pest-resistant CTIMKMI 10 IIKITHUKIB
nutritional value Xap4oBa IiHHICTh
malnourished population | HaceneHHs, 0 CTpaXkIa€e

B1JI HEIOITaHHSI

consumption CTIO)KUBaHHS

II. Listen information from the text: “Advantages of GMOs”. Then, mark
the following statements as true (T) or false (F).
1) Crops can’t be engineered to resist unfavorable temperatures or produce higher
yields.
2) GMOs have become a very efficient means for farmers to make smaller profits.
3) GMOs are designed to be pest-resistant, eliminating the need to use pesticides,
which means more savings.
4) GMOs are able to resist pests and other plant diseases; crop yields will be
increased without the farmers having to use pesticides.
5) Due to GMOs using means that starvation will be prevented.
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6) GMOs are known to raise the prices of food.
7) GMOs are found to be safe for human consumption.

I11. Match the words with the definitions:
1) GMOs a) the state of local or systemic abnormal

physiological functioning of a plant, resulting from
the continuous, prolonged ‘irritation' caused by
phytopathogenic organisms (infectious or biotic
disease agents).

2) plant disease b) isa financial benefit that is realized when the
amount of revenue gained from a business activity
exceeds the expenses, costs, and taxes needed to ...

3) productivity c) is the measure of a well-balanced ratio of
the essential nutrients carbohydrates, fat, protein,
minerals, and vitamins

4) nutritional value |d) a measure of economic performance that
compares the amount of goods and services
produced (output) with the amount of inputs used to
produce those goods and services.

5) profit e) is any organism whose genetic material has been
altered using genetic engineering techniques.

V. Fill in the blanks with the words and phrases from the word bank:
agricultural, means, genes, concerns, up, insects,
genetic, experimental

Disadvantages of GMOs
The process of growing GMOs includes the addition of new (1)
material into a crops genome, and similar to bacterial genetic engineering in
agricultural ecology, this (2) the introduction of new genes in crops, like
corn. (3) cultivation of these crops started in the US and Canada in the
1980s and became large scale and commercial in the mid 1990s. Now, research on
the effects of large-scale growing of GMOs has revealed various (4) on
ecosystems with GMO strains, which are believed to have the potential to alter
agriculture. Particularly, GM plants had left unwanted or residual effects remaining
in the soil for extended periods of time after they were removed, alerting
(5) regulators. Data shows that despite the absence of the genetically

modified plants, their strain persisted for ___ (6) to 6 years.
GM crops are said to be dangerous to some insects, as their (7) could be
deadly to them. This is definitely a serious issue when it comes to certain
(8) that are useful to the ecosystem, such as butterflies, and are not actually

dangerous to crops [21].
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V1. Watch / listen to the video and complete the lines. There will be pauses
so that you can write down necessary information.

1. Probiotics are | m that have been shown to provide
health benefits.
2. Like a fingerprint, notwo g m are the same.
3.Beneficial physiological functions:

they help extract n from food.

they educate your i S

they can improve i barrier

they influence your mental health.
4.When you take a probiotic, you’re introducing a good bacteria into

d t , which can promote b microbal activity
and limit the o of bad bacteria.

5. Probiotics interact with our r microbes producing health-
promoting m as they travel throughout gut.

6. Commercial probiotics are from a few micribial groups such as the genus
L or the genus B :
7. Each probiotic shoud be described by a g ,S name,
S designation.
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Chapter 6. Biotechnology and medicine

Unit 11

Topic: BIOTECHNOLOGY AND MEDICINE

TEXTA

I. Read and remember the following words and word-combinations:

living systems

phenolics

saponins

terpenoids

glycosides

tannins

volatile

oils

aseptic conditions
agrobacterium rhizogenes
hairy roots

metabolic pathways
genomics

enhance and advance the studies
hypertension

fungal B-glucans

marine sponge

shrimp chitin

adjuvant activity
suppression

plant-based edible vaccine
production

KWB1 CUCTEMHU

dbenonu

CaIlOHIHU

TEPIEHOI AN

TIIKO3UIH

TyOUITbHI PEYOBUHHU
HETOCTIMHMHI, JTETIOUHI

o

aCenTUYHI YMOBH
arpo6axTepii(ayibHi) pU30TeHH
BOJIOXAT1 KOPIHHS
MeTaOO0YHI HIIIXH

TreHOMIKa

MOKpaIlyBaTH Ta PO3BUBATH HABYAHHSI
rINepTOHIS

B-rirokanu rpuOiB

MOpCBhKa T'yOKa

KPEBETKOBHI XITUH
IOTIOMIJKHA aKTUBHICTD
PUTHIYEHHS

BUPOOHUIITBO iCTIBHOI BaKIIMHH HA
POCIIMHHIN OCHOBI
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I1. Read and translate the following text:

Production of natural bioactive compounds in biotechnology

Biotechnology wuses living systems to develop products and plant
biotechnology generates useful products or services, e.g., different bioactive
secondary metabolites including alkaloids, flavonoids and other phenolics,
saponins, terpenoids, steroids, glycosides, tannins, volatile oils, etc., from plant
cells, tissues or organs culture independent of geographical and climatic factors
under aseptic conditions. These bioactive compounds are economically important
as drugs (pharmaceuticals), flavors, perfumes (fragrances), pigments (dyes),
agrochemicals as well as cosmetics, food additives, etc. Different strategies, e.g.,
genetic transformation of plants with Agrobacterium rhizogenes, hairy roots and
others can be applied for the improvement of production of bioactive compounds
of secondary metabolic origin.

Recombinant DNA techniques can be used to manipulate metabolic pathways
and produce protein pharmaceuticals such as antibodies, and protein hormones.

Bioinformatics and genomics can find application in drug discovery from
plant-based products and biotechnological procedures can enhance and advance the
studies of medicinal plants.

Molecular biotechnology uses laboratory techniques to study and modify
nucleic acids and proteins for applications in areas such as human and animal
health, agriculture, and the environment. Herbal extracts are now widely used in
the management of chronic diseases like diabetes, hypertension, cancer, etc., as a
part of CAM therapy.

Plant-derived immune stimulators diverse small or large molecules (saponins,
tomatine, inulin, polysaccharides), fungal B-glucans, complex molecules from
marine sponge (a-galactosylceramide), shrimp chitin (chitosan), etc., have
established adjuvant activity.

Immunotherapy may be activation immunotherapy or suppression
immunotherapy. Vaccines provide immune protection against diseases and plant-
based edible vaccine production mainly involves the integration of transgene into
the plant cells to produce the antigen protein for specific disease [22].

I11. Answer the questions:
1) What useful products or services does plant biotechnology create?
2) What can recombinant DNA methods be used for?
3) What can be used bioinformatics and genomics?
4) For application in which areas does molecular biotechnology use laboratory
methods to study and modify nucleic acids and proteins?
5) How are herbal extracts used now?

IV. Find the English equivalents for:

aCenTUYHI YMOBHU, 610TEXHOJIOTIsI POCIIUH, apOMaTU3aTOPH, BTOPUHHI METa0OJIITH,
POCIMHHI KJIITUHHU, HYKJIETHOBI KHUCJIOTH, CTUMYJSTOPU IMYHITETY POCIMHHOTO
MOXO/DKEHHS, IMyHHHI 3aXHCT B1J XBOPOO.
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V. Match the English words with their Ukrainian equivalents:

1) volatile a) MeTaOoIIuHI IUIIXH
2) tannins b) ctumynsropu iMmyHiTETY
3) enhance C) iMyHOTepaItis

4) adjuvant

d)yOuibHI pe4OBUHU

5) metabolic pathways €) MoKpaIryBaT{

6) antigen protein

f) 3actocyBanHs

7) application

g) HYKJICTHOBI KUCJIOTH

8) nucleic acids

h) Ginok-anTurexn

9) immunotherapy

J) MOmOMIKHUI

10) immune stimulators K) HenocTiiiHMN, JTETIOYHIA

V1. Match the words with their definitions:

1) genomics

a) Is abiological preparation that provides active
acquired immunity to a particular infectious disease.

2) herbal extract

b) a condition in which the blood vessels have
persistently raised pressure

3) vaccine

c) is the set of life-sustaining chemical reactions in
organisms

4) chemical reaction

d) is a chemical element and its compounds in the natural
state or the result of a manufacturing process

5) substance

e)the study of all of a person's genes (the genome),
including interactions of those genes with each other and
with the person's environment.

6) metabolism

f) a process in which one or more substances, the
reactants, are converted to one or more different
substances, the products.

7) hypertension

g) a substance made by extracting a part of a herbal raw
material, often by using a solvent such as methanol or
water.

VI1I. Make up the sentences with the words and phrases:

Genes, substances,

metabolism, application, recombinant DNA methods,

interactions of genes, immunotherapy, vaccine.

VIII. Translate into English:

opraizMax.

MeTabomi3M -1l CYKyNHICTh XIMIYHHUX PEakilii, 10 MIATPUMYIOTh KHUTTS B

IcHye Tpu oOcHOBHI 11 MeTaboMI3My: NEPETBOPEHHS €HEPrii 1K1 B €HEPriio,

JOCTYIIHY JJIs 3allyCKy KJIITUHHUX MPOLECiB; MePEeTBOPEHHS i1 Ha OymiBesbHI
OJIOKM J1J1s1 O1IKIB, JIIMIIB, HYKJIETHOBUX KUCIIOT 1 ISIKUX BYTJICBO/IIB.

Peakiii, mo karami3yroThcs (epMEHTaMH, JO03BOJISIIOTH OpraHi3MaM pPOCTH 1

PO3MHOXYBATHCS, MATPUMYBATH CBOi CTPYKTYpU Ta pearyBaTh Ha HABKOJIUILIHE

CEpEeIOBHUIIIE.
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4. Ilpomixcuui (KITITHHHANW, TKAaHUHHUN) METa0o0li3M MICTUTh HU3KY (I3UKO-
XIMIYHUX Ta O10XIMIYHHUX peakilii, nepedir sKux BiAOYBA€ThCS Yy KIITHHAX
PI3HUX OpraHiB 1 TKAHUH.

5. bioTexHoJ0oru MparHyTh 3pO3YMITH 1 MaHIMyJIOBAaTH OCHOBHUMHM Oy/iBEIbHUMU
OoKaMH JKUBUX 1ICTOT, 1 BOHM BHKOPHCTOBYIOTH JUJISI I[LOTO METOIH
MOJICKYJISIpHOT O10J10T11.

6. bioTexHOJOTM BUBYAIOTH I€HETHYHI, XIMI4HI Ta (DI3UYHI BJIIACTUBOCTI KJIITHH,
TKaHUH 1 OPTaHi3MIB 1 BU3HAUAIOTh IPAKTUYHE BUKOPUCTAHHS IUX 3HAHb.

7. MonexynsapHa Oionorist Ounbie 3ocepemxena Ha reHeruni (JJHK 1 PHK), ane
BKJIIOYA€ Oy/Ib-51Ki O107I0T14HI MOJIEKYITH.

8. bioximis, K MpaBUio, OUIbIIE 30CEPEKYETHCS Ha O1NIKax, siKi (DyHKI[IOHYIOTh
K Karaizarop MeTabOoNIYHUX [UIAXIB.

TEXT B
|I. Read and translate the text:

The difference between pharmaceutical and biotechnology

Pharmaceutical industry. Working with plant and chemical based
compounds, pharmaceutical companies work their magic to make medicines that
cure or manage diseases, and protect us from infection. Pharmaceuticals include a
handful of major companies that dominate the industry. While many of these firms
also produce animal health products, livestock feed supplements, vitamins and a
host of other goods, this profile will focus solely on their drug products used to
treat human illness.

Depending on their size and strategy, pharmaceutical companies may conduct
extensive research in-house or they may seek to license promising drugs from
academia, other pharmaceuticals, or biotechnology companies. The latter firms are
generally smaller than their Big Pharma competitors, and they employ cellular and
bimolecular processes to make medicines or diagnose illness.

Biotechnology. Biotechnology is the applied knowledge of biology, it seeks
to duplicate or change the function of a living cell so it will work in a more
predictable and controllable way. The biotechnology industry uses advances in
genetics research to develop products for human diseases and conditions. Several
biotech companies also use genetic technology to other ends, like the manipulation
of crops. Biopharmaceuticals hold great promise for treating some of the most
intractable medical conditions such as cancer and autoimmune disease.
Biopharmaceuticals are therapeutic agents intended to treat symptoms and/or
underlying causes of a variety of disorders and diseases.

The primary difference between biopharmaceuticals and traditional
pharmaceuticals is the method by which the drugs are produced: The former are
manufactured in living organisms such as bacteria, yeast and mammalian cells,
whereas the latter are manufactured through a series of chemical synthesis.
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Biopharmaceuticals are primarily developed in both academic and industrial
laboratories. The commercialisation process is often funded by venture capital
firms (for academic and start-ups) or drug companies. Prior to sale, drugs are
assessed by the Food & Drug Administration (FDA) and other international
regulatory agencies for safety and efficacy.

Biotech opportunities largely mirror those in the pharmaceutical industry. The
key difference is that biotech firms are much more focused on research because
they are still developing their initial products. Biotech firms tend to expand their
marketing and sales forces when, and if a viable product nears FDA approval.
Biotech companies tend to be located in geographical clusters, often near
prominent research universities. The largest concentration of biotech companies in
Ireland are in Cork and Dublin as these areas have made an effort to focus on
drawing biotech companies by devoting to finding resources for them. Those who
choose to work in this industry enjoy the very real satisfaction of knowing that
they are working to produce drugs that could make a radical difference in the lives
of thousands, even millions, of people [23].

I1. Decide if the following statements as true (T) or false (F) according to the
text:

1) Pharmaceuticals don’t include companies that dominate the industry.

2) In pharmaceutical industry the latter firms are generally smaller than their Big
Pharma competitors.

3) Biotechnology is the applied knowledge of biology.

4) The largest concentration of biotech companies in Ireland are in Limerick and
Galway.

5) Biopharmaceuticals hold promise for treating some of the most intractable
medical condition such as autoimmune disease.

6) The difference between biopharmaceuticals and traditional pharmaceuticals is
the plant on which the drugs are produced.

7) Biotech companies often tend to be located near prominent research universities.

I11. Translate the paragraph in italics in a written form.
IV. Make up a plan of the text.
V. Render the text in a written form.

TEXTC

l. Read and try to remember:

hereditary defect CMaKOBHI JAe(eKT

recessive condition pelieCuBHUIN cTaH

expression of the gene EKCIIpeCist reHa

bloodstream KPOBOTIK

airways JIUXaabHI IIISIXH

bacterial plasmids OakTepiaabHI MIa3MiTu
retroviruses and adenoviruses PETPOBIPYCH Ta aJCHOBIPYCH
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I1. Listen to the text: General principles of gene therapy. Then, mark the
following statements as true (T) or false (F).

1) It would obviously simplify treatment if the disease mostly affects just one or a
few organs.

2) The second step in replacement gene therapy is to identify the genetic defect
and to clone a good copy of the gene involved.

3) Delivery of a gene may be performed just in one way.

4) In some cases, cells are removed from the patient, engineered while growing in
culture, and then returned to the patient

5) A modified virus is used as the vector in most cases.

I11. Unscramble the words to complete the sentences:

Aggressive gene therapy

The original idea behind gene PYRAHTE (1) was curing hereditary
defects Dby replacing defective genes. However, there is no
NEREHNIT (2) reason why gene therapy must only be “defensive” and
suppress FETCED (3). We can go on the offensive and provide genes
whose products may ECUR (4) a disease even though the genes we use
were not responsible for the problem in the first CEALP (5). The best
examples of such aggressive EGEN (6) therapy are not in curing hereditary
defects but in the treatment of cancer. Here the objective is to LILK __ (7)
cancer cells. In fact, (as shown in Table), the majority of gene therapy trials are
now directed against cancer.

Aggressive gene therapy uses genes to kill or ROYSEDT (8)
unwanted cells and is especially useful against cancer.

Fiber

Penton
~~~~~~~

Terminal
protemn

https://istudy.pk/adenovirus-vectors-gene-therapy/

V. Answer the questions:
1. What is a difference between genetic engineering and gene therapy?
a. Genetic engineering produces inheritable changes, but changes through
gene therapy are never inherited.
b. Gene therapy produces inheritable changes, but changes through genetic
engineering are never inherited.

88



c. Changes from both gene therapy and genetic engineering are passed on

to subsequent generations.

d. Changes from both gene therapy and genetic engineering are never

passed on to future generations.

e. None of the above.

2. Which of the following is the most popular approach to delivering gene
therapy?

a. bacterial vectors

b. naked DNA

c. liposomes

d. viral vectors

e. gene gun

3. What disease are the majority of aggressive gene therapy trials directed
against?

a. infectious diseases

b. HIV

C. cancer

d. vascular diseases

e. single gene defects

4. Which of the following statements is considered an advantage to using
adenoviruses for human gene therapy?

a. They do not cause cancer.

b. The complete DNA sequences are available and almost every gene has a
known function.

c. They are easily cultured and can be produced in large quantities.

d. They only cause minor illnesses, if any illness at all.

e. All of the above are advantages [17].

V. Watch / Listen to the video and pick up a correct option.

1. What are the consequences of the misuse and overuse of antibiotics?
a) is making the antibiotics behave in an unpredictable way

b) is improving the resistance of the organism to diseases

c) is reducing the ability of antibiotics to save lives

2. How many sore throats are usually viral?

a) Up to 9 out of 10

b) Up to 10 out of 10

c) Upto 8 out 10

3. Why can antibiotics be ineffective?

a) antibiotics only work against bacteria

b) antibiotics used without a prescription

Cc) some antibiotics are inappropriate

4. Antibiotic classes work in a variety of ways to inhibit bacteria. Which way
has NOT been mentioned.

a) they produce their own clones

b) restrict the ability of the bacteria to multiply
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c) desrupt bacterial metabolism

5. What happens to the disease-causing bacteria when exposed to a narrow
spectrum antibiotic? Which ONE from these has been mentioned.

a) disease causing bacteria will spread

b) disease causing bacteria will be inhibited
c) disease causing bacteria will be modified

Unit 12

Topic: STEM CELL BIOTECHNOLOGY

TEXT A

I. Read and remember the following words and word-combinations:

stem cells

raw materials
bone marrow
blood vessels
liver

pluripotency

a lung cell
pancreas

spinal cord

sickle cell anemia
pluripotent
conception to eight weeks’ gestation

retain
repopulate
induced cells

CTOBOYPOBI KJIITUHU
CHUPOBHHA

KICTKOBHM MO30K
KPOBOHOCHI CYJUHU

MeYiHKa

TUTIOPUTIOTEHTHICTh

KJIITHHA JICTCHIB
MIIIITYHKOBA 3251032
CIIMHHUH MO30K
CEepPIOBUIHOKIITHHHA aHEMis

TUTFOPUITIOTEHTHU I

BOCBMHUH THXKJICHD
BariTHOCTI/BU3pIBaHHS 3  MOMEHTY
3a4aTTA

30epiratu

3HOBY 3aCEJIUTU
1HAYKOBaH1 KJIITUHU
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I1. Read and translate the following text:

Stem cells

4 Stem cells are the body's
raw materials — cells
from which all other cells
with specialized functions
are generated. Stem cells
are present inside
different types of tissue.
Scientists have found
stem cells in tissues,
including: the brain, bone
marrow, blood and blood
vessels, skeletal muscles,
skin, the liver.

https://www.medicalnewstoday.com/articles/323343

Stem cells can be thought of as master cells, the raw materials from which a
complete individual is crafted. The power of a stem cell lies in its pluripotency —
the ability to divide and develop (differentiate) into any one of the 220 various
types of cells found in the body. As cells differentiate, they lose this ability: a liver
cell, for example, can only renew itself to form more liver cells — it cannot become
a lung or brain cell.

Because of this pluripotency, stem cells have great medical potential. They
could be used to recreate insulin-producing cells in the pancreas to treat Type |
diabetes, to repopulate neurons destroyed due to Parkinson disease or to replace
cells lost in spinal cord injuries. In the laboratory, stem cells have been used to
successfully treat animals affected with paralysis, muscular dystrophy, Parkinson
disease and sickle cell anemia.

Multiple types of stem cells have been identified or developed. Embryonic
stem cells (ES cells) were the first category discovered. These cells are fully
pluripotent, but only found in young embryos (the stage of human development
from conception to eight weeks gestation). Because the process to collect ES cells
destroys the embryo, some groups are opposed to their use.

In the tissues of many developed organs, scientists have identified so-called
adult stem cells that retain a portion of the ability to differentiate into other cell
types. The primary role of adult stem cells is to maintain and repair the tissue in
which it is found. For example, bone marrow contains adult stem cells, which can
give rise to all the types of blood cells. This is why a bone marrow transplant can
repopulate the blood and immune cells in a patient. It appears that adult stem cells
may not have the full range of pluripotency found in ES cells, although researchers
are exploring techniques to use adult stem cells for certain forms of therapy.

Recent genetic discoveries have identified key genes that are active only in
ES cells. Working in the laboratory, scientists have used this information to modify
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differentiated cells to reacti

vate these genes, in effect regressing the cells into

pluripotent stem cells. These cells are known as induced pluripotent stem (iPS)
cells, and early research suggests they behave in much the same way as ES cells.

Because iPS cells could be ¢
lack the ethical concerns pos

reated by reprogramming a patient’s own tissues, they
ed by ES cells. In addition, because they are a genetic

match, therapies using iPS cells would not be rejected by the patient’s immune
system. While there are a number of technical hurdles that must be overcome
before IPS cells are ready for clinical applications, several companies are
beginning to explore treatment possibilities [24].

I11. Answer the quest
1) Where are the stem cells

ions:
present?

2) What is the strength of the stem cell?

3) What can stem cells be u
4) What types of stem cells

sed for?
have been identified or developed?

5) What is the ability of so-called adult stem cells?

6) Can a bone marrow trans

plant restore the patient's blood and immune cells?

IV. Find the English equivalents for:
e€TUYHI TPOoOJeMH, CHPOBHMHA, CTOBOYpPOB1 KIITHHHU, TEYiHKA, 3HOBY 3aCEJIHUTH,
KICTKOBHI MO30K, IMyHHA CHCT€Ma, T€HETUYHO 301raTucs, Moj10JaTH, KPOBOHOCHI
CYJIMHHU, TIEBHI OpMU Teparnii, TEXHIYHI NEPEIIKO/IH.

V. Match the UKkraini

an words with their English equivalents:

1) cniMHHMI MO30K

a) pancreas

2) cTOBOYpOBI KIITHHH b) a lung cell
3) cxpeleHHs eMOpIOHIB C) gestation
4) miaIIIyHKOBA 3271032 d) ability

5) 3maTHICTh

e) embryo crossing

6) KTiHIYHE 3aCTOCYBaHHSI

f) spinal cordf

7) BariTHiCTh/BU3PIBaHHS

g) stem cells

8) kimiTHHA JIETeHIB

h) clinical application

V1. Match the w

ords with their definitions:

1) blood vessels

a) a cylindrical structure that runs through the center
of your spine, from your brainstem to your low back.

2) spinal cord

b) a complex organ that controls thought, memory,
emotion, touch, motor skills, vision, breathing,
temperature, hunger and every process that regulates
our body.

3) stem cells

C) is the science that studies the structure of the body

d) is the hereditary substance in the cell. It carries all
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4) brain information specific to an organism. It is known as
DNA (deoxyribonucleic acid) or RNA (ribonucleic

acid).
5) genetic material e) channels that carry blood throughout your body.
6) anatomy fthe body's raw materials — cells from which all

other cells with specialized functions are generated.

VII. Translate into English:
1.CtoBOYpOBI KJIITHHHU € OCHOBOIO JJI KO’KHOTO OpraHy 1 TKAaHWHAMM BaIlIoro Tijia.
2.IcHye GaraTo pi3HUX THUIIIB CTOBOYPOBUX KIIITHH, K1 HAAXOJATh 3 PI3HUX MICI[h B
opraHizMi a0 YTBOPIOIOTHCS B PI3HUIM Yac HAIIOTO KHUTTH.
3. ¥Yci cToBOYpOBI KIITUHH MOXYTh CaMOBITHOBJIIOBATHCSA (POOUTH KOMii caMuX
cebe) 1 qudepeHItitoBaTUCS (PO3BUBATUCS B OUIBIII CTICIiaII30BaH1 KIIITHHU).
4. CtoBOYpOBI KJIITUHU CHUIIBHO BIJIPI3HSIOTHCA 32 THUM, 110 BOHHU MOXYTh 1 HE
MOXYTh POOUTH, a TaKOX 3a OOCTaBUHAMH, 33 SIKUX BOHM MOXYTh 1 HE MOXYTb
poOWTH MEBHI peyi.
5.EMOpioHasibHI CTOBOYpPOBI KIIITHHH OTPUMYIOTh 3 BHYTPIIIHBOI KIITUHHOI MacH
0JIACTOIIUCTH, TEPEBAKHO MOPOKHUCTOIO KIyOKa KIITUH, SKAWA Yy JIIOJUHU
dbopmyeThCsl  Yepe3  TPU-II'SITh  JHIB  MICASA  3alUlJIHEHHS  SHUEKIITHHU
CIIEPMATO301/10M.
6. [Ipu HOpMalIbHOMY PO3BUTKY KJIIITUHU BCEPEAMHI BHYTPIIIHHOI KIIITUHHOI MacH
JayTh MOYATOK OLIBII CIEeliali30BaHUM KJIITHHAM, K1 OPOIKYIOTh BCE TIJIO —
yCl Hallll TKAHUHU Ta OPTaHH.
7. EMOpioHanbH1 CTOBOYPOBI KIIITUHU € TUTFOPUIIOTEHTHUMU, TOOTO BOHH MOXYTh
JaTU TIOYAaTOK KOXKHOMY THUITY KJIITHH Y TMOBHICTIO C()OPMOBAHOMY TiJii, aje He
TUTAIEHT] Ta MyMOBUHI.
8. 1li kiIiTHHM HEHMOBIPHO LIHHI, OCKIJIBKKA BOHM 3a0€3M€4yI0Th MMOHOBIIOBAHUN
pecypc IJisi BUBYCHHsSI HOPMAJILHOTO PO3BUTKY Ta 3aXBOPIOBaHb, a TAaKOX MJiA
TECTyBaHHS JIKIB Ta 1HIIUX METO/IIB JIIKyBaHHS.
9.JTroncbkl emMOpioHanbHI CTOBOYPOBI KJITUHM OYyJIM OTPMMaHi B OCHOBHOMY 3
OJIaCTOLMCT, CTBOPEHUX NUIIXOM 3arniiaHeHHs In vitro (EK3) mis pomomixkHOT

PENPOaYKIIi.
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TEXT B
I. Read and translate the text using a dictionary:

Japan approves first human-animal embryo experiments

The research could eventually lead to new sources of organs for transplant, but
ethical and technical hurdles need to be overcome.

A Japanese stem-cell scientist is the first
to receive government support to create
animal embryos that contain human cells
and transplant them into surrogate
animals since a ban on the practice was
https://www.techexplorist.com/japan- | overturned earlier this year.
approves-first-human-animal-
embryo-experiments/25281/

Hiromitsu Nakauchi, who leads teams at the University of Tokyo and
Stanford University in California, planned to grow human cells in mouse and rat
embryos and then transplant those embryos into surrogate animals. Nakauchi's
ultimate goal is to produce animals with organs made of human cells that can,
eventually, be transplanted into people.

Japan explicitly forbade the growth of animal embryos containing human
cells beyond 14 days or the transplant of such embryos into a surrogate uterus.
That month, Japan’s education and science ministry issued newguidelines allowing
the creation of human-animal embryos that can be transplanted into surrogate
animals and brought to term. Human—animal hybrid embryos have been made in
countries such as the United States, but never brought to term. Although the
country allows this kind of research, the National Institutes of Health has had a
moratorium on funding such work since 2015. Nakauchi’s experiments are the first
to be approved under Japan’s new rules, by a committee of experts in the science
ministry. He(Nakauchi) planed to grow hybrid mouse embryos until 14.5 days,
when the animal’s organs are mostly formed, then do the same experiments in rats,
growing the hybrids to near term, about 15.5 days. Later, to grow hybrid embryos
in pigs for up to 70 days.

Ethical concerns. Some bioethicists are concerned about the possibility that
human cells might stray beyond development of the targeted organ, travel to the
developing animal’s brain and potentially affect its cognition. Nakauchi says these
concerns had been taken into consideration in the experiment design. “We are
trying to do targeted organ generation, so the cells go only to the pancreas,” he
says.
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The strategy that he and other scientists are exploring is to create an animal
embryo that lacks a gene necessary for the production of a certain organ, such as
the pancreas, and then to inject human induced pluripotent stem (iPS) cells into
the animal embryo. iPS cells are those that have been reprogrammed to an
embryonic-like state and can give rise to almost all cell types. As the animal
develops, it uses the human iPS cells to make the organ, which it cannot make with
its own cells.

In 2017, Nakauchi and his colleagues reported the injection of mouse iPS
cells into the embryo of a rat that was unable to produce a pancreas. The rat formed
a pancreas made entirely of mouse cells. Nakauchi and his team transplanted that
pancreas back into a mouse that had been engineered to have diabetes. The rat-
produced organ was able to control blood sugar levels, effectively curing the
mouse of diabetes.

But getting human cells to grow in another species is not easy. Nakauchi and
colleagues announced at the 2018 American Association for the Advancement of
Science meeting in Austin, Texas, that they had put human iPS cells into sheep
embryos that had been engineered not to produce a pancreas. But the hybrid
embryos, grown for 28 days, contained very few human cells, and nothing
resembling organs. This is probably because of the genetic distance between
humans and sheep, says Nakauchi.

It doesn’t make sense to bring human—animal hybrid embryos to term using
evolutionarily distant species such as pigs and sheep because the human cells will
be eliminated from host embryos early on, says Jun Wu, who researches human—
animal chimaeras at the University of Texas Southwestern Medical Center in
Dallas. “Understanding the molecular basis and developing strategies to overcome
this barrier will be necessary to move the field forward,” Wu says. Nakauchi says
the approval in Japan will allow him to attack this problem. He will be
experimenting with iPS cells at subtly different stages, and trying some genetically
modified iPS cells to try to determine what limits the growth of human cells in
animal embryos [41].

I1. Decide if the following statements as true (T) or false (F) according to
the text:

1) A Japanese stem-cell scientist is not the first to receive government support
to create animal embryos that contain human cells and transplant them into
surrogate animals.

2) Hiromitsu Nakauchi planned to grow human cells in mouse and rat embryos
and then transplant those embryos into surrogate animals.

3) His goal is to produce animals with organs made of human cells that can,
eventually, be transplanted into people.

4) The National Institutes of Health has had a moratorium on funding such work
since 2013.

5) Nakauchi planned to grow hybrid mouse, then do the same experiments in
rats and later to grow hybrid embryos in pigs.
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6) Some bioethicists are concerned about the possibility that human cells might
stray beyond development of the targeted organ.

7) Nakauchi and colleagues announced that they had put human iPS cells into
sheep embryos but the hybrid embryos (grown for 28 days) contained very
few human cells, and nothing resembling organs.

I11. Translate the paragraph in italics in a written form.

V. Make up a plan of the text.
V. Render the text in a written form.

TEXTC

l. Read and try to remember:

regenerative medicine
biotech products
monoclonal antibodies
compensate

evenly distributed
regulations and facilities
‘hubs’ for cell therapy
neurodegenerative illnesses
foetal or induced
pluripotent stem cells
bone marrow

pereHepaTuBHa MEIUIIMHA
010TE€XHOJIOT1YH1 TPOAYKTH
MOHOKJIOHAJIbH1 aHTHUT11a

KOMITEHCYBaTH

PIBHOMIPHO PO3MOLIEH]

npaBuia Ta 3acodu

«Xabwy» ISl KJIITUHHOI Tepartii
HeWpoereHepaTuBHI 3aXBOPIOBAHHS
deranbHi 00 1HIYKOBaHI ITFOPUTOTEHTHI1
CTOBOYpPOBI KJIIITUHU

KICTKOBHI MO30K

Il.  Listen information from the text: “Commercial cell therapies in
Europe”. Then answer the questions.

1) Where is the work on regenerative medicine?

2) How do you make most of the medicines that we usually use?

3) What has the second commercial sector been developing since the early

1980s?

4) What do biotech products include?

5) What is cell therapy?

6) How many companies in Europe now develop cell therapy?
7) What is the name of the European Commission's Framework Program 7?
8) Where are most of the cells of cell therapy?

9) For the treatment of which chronic diseases do stem cells have much greater

potential?

10) Why is no European firm developing human embryonic stem cell (hESC)

cell therapy?

I11. Match the words with the definitions:

1) human embryonic stem cells

establish normal function.
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a)the process of replacing or "regenerating”
human cells, tissues or organs to restore or




2) cell therapy (also called
cellular therapy, cell
transplantation, or cytotherapy)

b) products developed through genetic
engineering or genome
engineering (including products where the
engineered DNA molecule is itself the
“product,” as in an engineered molecule used
as a DNA information-storage medium)

3) regenerative medicine

c) a therapy in which viable cells are
injected, grafted or implanted into a patient in
order to effectuate a medicinal effect

4) biotech products

d) an organ, tissue or a group of cells
removed from one person (the donor) and
transplanted into another person (the
recipient) or moved from one site to another
in the same person.

5) chronic diseases

e) pluripotent cells which give rise to all
somatic cell types in the embryo.

6)a transplant

f) conditions that last 1 year or more and
require ongoing medical attention or limit
activities of daily living or both.

IV. Read and translate some funn

guotes about biotechnology:

1
Why did the biologist
When | was a kid | thought heart looked break up with the
like this ‘ & physicist?
They had no
chemistry.
and then one day the teacher drew
this diagram L/‘/
htps f W/Medicaltlu 2
3
Biclogy:
The only science
where

mu tiplication

/ -
and division
mean the same thing.

“Excuse me, sir,
would you mind getting the door for us?" |/
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RULES OF A SCIENTIST'S LIFE i

Cm) Santa Cruz Biotechnology
SEE FAILURE AS A BEGINNING, NOT AN END. ==

. NEVER STOP LEARNING. A biology teacher put this up for
. ASSUME NOTHING, QUESTION EVERYTHING. his students.

. TEACH OTHERS WHAT YOU KNOW.
. ANALYZE OBJECTIVELY.

. PRACTICE HUMILITY.

. RESPECT CONSTRUCTIVE CRITICISM. S ———
. GIVE CREDIT WHERE IT'S DUE. YERRS OF EVOLUTIONARY SUCCES
. TAKE INITIATIVE.

10. ASK THE TOUGH QUESTIONS EARLY.
11. LOVE WHAT YOU DO, OR LEAVE.

S 00 ~N N W B DO N

ACT LIKET.

https://www.google.com/search?q=funny+biotechnology+quotes&tbm=isch&chips=q:funny+biotechnol
ogy—+quotes,online_chips:funny+jokes:NeQb9d-z2k1%3D&usg=Al4_-
kQYkKX6saLPZ6kaXv4aLYwQmHYg0Xg&sa=X&ved=2ahUKEwiW5tGSjLb3AhUTI_OHHab5AYMQgloD
KAB6BAgCEAQ&biw=1093&bih=526&dpr=1.25#imgrc=o0XUCnBxK4spcaM [42]

V.Watch / Listen to the video and answer these questions

1. What can stem sells be used for?

2. What are the types of stem cells?

3. What are adult stem cells?

4. What are embryonic stem cells?

5. Should ethical and social considerations be taken into account while using
stem cells?

6. What deseases can be treated by stem cells?

/. What’s therapeutic cloning?

Part 4. Scientific responsibility in biotechnology
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https://www.google.com/search?q=funny+biotechnology+quotes&tbm=isch&chips=q:funny+biotechnology+quotes,online_chips:funny+jokes:NeQb9d-z2kI%3D&usg=AI4_-kQYkKX6saLPZ6kaXv4LYwQmHYg0Xg&sa=X&ved=2ahUKEwiW5tGSjLb3AhUTi_0HHab5AYMQgIoDKAB6BAgCEAg&biw=1093&bih=526&dpr=1.25#imgrc=oXUCnBxK4spcaM
https://www.google.com/search?q=funny+biotechnology+quotes&tbm=isch&chips=q:funny+biotechnology+quotes,online_chips:funny+jokes:NeQb9d-z2kI%3D&usg=AI4_-kQYkKX6saLPZ6kaXv4LYwQmHYg0Xg&sa=X&ved=2ahUKEwiW5tGSjLb3AhUTi_0HHab5AYMQgIoDKAB6BAgCEAg&biw=1093&bih=526&dpr=1.25#imgrc=oXUCnBxK4spcaM

Chapter 7. Inventions and safety in Biotechnology

Unit 13

Topic: PROTECTION OF BIOTECHNOLOGICAL INVENTIONS

TEXT A

I. Read and remember the following words and word-combinations:

harmonised patent law

clarify

ethical grounds

legal certainty

key provisions of the Directive
swift implementation

gene sequences

patentability of inventions
chapters dedicated to
patent-related inventions
scope of protection

immediate discussion
compulsory cross licensing
fair access to patented material

biological origin
breeding sector

rapMOHI30BaHE TaTEHTHE MPaBO
YTOUYHHUTH

€THYHI N1ICTaBH

IOpUJIMYHA BUBHAYCHICTh
KITFOUOBI MTOJIOXKEHHS JIMpeKTHBH
MIBUJKE BUKOHAHHS
MOCJI1JOBHICTE I'€HIB
MAaTEHTOCIPOMOXKHICTh BUHAXO/IIB
PO3AUIH MPUCBAYEHI

BHHAXO/M, ITOB's13aHi1 3 MaTeHTaMU
chepa 0XopoHHU

HeraitHe 0OroBOpeHHs

MIPUMYCOBE MEPEXPECHE TIIEH3YBAHHS
CITpaBEJIMBUI JOCTYN 10
3alaTeHTOBAHOIO MaTepiay
010JI0T1YHE TOXOKEHHS

CEKTOP PO3BEICHHS

I1. Read and translate the following text:
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Protection of biotechnological inventions

In 1998, the EU harmonised patent law relating to biotechnological
inventions. This clarifies which inventions are patentable or not on ethical grounds,
giving the legal certainty to organisations in the sector that is required to attract the
considerable investment that is needed for innovation.

Directive 98/44/EC, the so-called ‘Biotech Directive’ on the legal protection
of biotechnological inventions was adopted in 1998 and implemented by all EU
countries.

The Biotech Directive requires regular reporting on particular issues in the
field of biotechnology and genetic engineering. To provide information on recent
scientific developments and their implications on patent law, the Commission set
up an expert group with the mission to provide expertise, analysis and comments
on the rapid evolutions in the biotechnological field.

First report on the development and implications of patent law in the field of
biotechnology and genetic engineering (2002). This report called for the swift
implementation of the 1998 Directive on the legal protection of biotechnological
inventions to stop Europe falling behind its competitors in this sector, damaging its
overall efforts to become the most competitive economy in the world. The report
also addresses key provisions of the Directive, such as the potential patenting of
plants and animals and the patenting of elements isolated from the human body or
otherwise produced, including stem cells.

Second report on the development and implications of patent law in the field of
biotechnology and genetic engineering (2005). This report covers developments
and implications of patent law in the field of biotechnology and genetic
engineering. It focuses on issues in the area of patents relating to gene sequences
and the patentability of inventions relating to stem cells. It also reports on the
implementation of the Directive.

Final report of the expert group. The report of the expert group provides
expert analysis, views and recommendations on three main subjects directly linked
to Directive 98/44/EC on the legal protection of biotechnological inventions. The
report consists of three chapters dedicated to the patentability of human stem cells,
the patentability of patent-related inventions and the scope of protection for DNA-
related inventions. The issues surrounding these subjects were identified by experts
as deserving of immediate discussion at the beginning of their work. Please note
that this report does not necessarily represent the position of the Commission.

On 3 November the Commission adopted a notice clarifying certain articles of
Directive 98/44 on the protection of biotechnological inventions. The Directive
focuses on patenting in the biotech industry. The notice states that products created
through essential biological processes should be excluded from patentability.
Furthermore, it calls for more analysis of compulsory cross licensing between plant
variety rights and patenting. The Commission also expands on how the Directive
ensures that there is enough fair access to patented material of biological origin.
Although a Commission Notice is not legally binding, its aim is to provide more
clarity on the issue for the biotech, plant and animal breeding sectors [43].
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I11. Answer the questions:
1) In what year did the EU harmonize patent legislation on biotechnological
inventions?
2) What is the name of Directive 98/44 /| EC?
3) On which issues does the Biotechnology Directive require regular reporting?
4) Why did the Commission set up an expert group?
5) In what year was the First Report on the Development and Implications of
Patent Law in Biotechnology and Genetic Engineering?
6) What does the Second Report cover?
7) What are the three sections of the final report of the expert group?

IV. Find the English equivalents for:
MaTeHTHE 3aKOHOJABCTBO, IOPUJIUYHY BIIEBHEHICTh, 3HAYHI I1HBECTHIIi, €THYHI
MIpKYBaHHS, KOHKYPEHTOCIPOMOXKHA €KOHOMiKa, KOHKYPEHTH, IaTCHTYBaHHS
POCIHH 1 TBApHH, 3aXKCTy BUHAXO/I1B, MaTepiaj 010JIOTYHOTO MOXOKCHHS.

V.  Match the English words with their Ukrainian equivalents:
1)clarify a) BUKOHAHHSI

2) ethical grounds b) chepa 3axucry

3) scope of protection C) IOpUNYHA BU3SHAYCHICTD

4) to focuse on d) GiosIoTriYHE MOXOKECHHS

5) biological origin

€) pOCIMHHUIITBO

6) crop production

f) maTeHTOCIIPOMOXKHICTD

7) livestock

g) YyTOYHUTH

8) implementation

h) eTnyHi nigcTaBu

9) patentability

1) TBAPUHHUIITBO

10) legal certainty

J) 30cepeuTucCs Ha

VI. Match the words with their definitions:

1)biological origin a) Is an organism that is microscopic

2) micro-organisms or microbe | b) that which acts as the source or that which

from where something is derived.

3) genetic identity c) techniques that use living organisms, or
parts of them, in order to make or modify
products, or to improve or modify certain or
all the characteristics of plants, or animals, in
order to develop micro-organisms, and

organisms intended for specific uses.

4) population d) measure of the proportion of genes that ar

e identical in two populations.

101



5) biotechnological inventions | e) one who believes that evolution occurs
chiefly as a result of natural selection

6) selectionist f) a person who advocates or adheres to a
policy or theory of neutralism
7) neutralist g) a community of animals, plants, or humans

among whose members interbreeding occurs.

VII. Make up the sentences with the words and phrases:

fair access to patented material, biotechnology and genetic engineering, gene
sequences, immediate discussion, chapters dedicated to, patentability of
inventions.

VIII. Translate into English:

1. BioTexHoJIOT1YHI BUHAXOU CTOCYIOTHCS 010JI0TTYHOrO MaTepiamy.

2. bioTexHonoriyHui BHHaXig MoKe OYTH 3alaTeHTOBaHUM, SKIIO BIiH
BIIMOBIJa€ 3arajJbHUM BUMOTaM MaTEHTOCIIPOMOKHOCTI.

3. Lle o3nauae, mo mMae OyTH BUHAXITHUIBKAN PIBEHD (2 HE TMPOCTO BIAKPUTTH),
KWW € HOBUM 1 HEOUEBUHUM, 1 BIH IOBUHEH MaTH MOXKJIMBICTh KOMEPIIHHOIO
BUKOPUCTAHHS.

4. 3aKOH MpOo NMAaTEHTH HE TIIbKH 3a0e31euye e(PeKTUBHUI 1 BIAMOBIIHUNA 3aXHUCT
OIOTEXHOJOTIYHUX  BHHAXOMIB, a TakKO)X BH3HAYa€ CTHYHI  MEXKI
MaTEHTOCIPOMOYKHOCTI.

5. Hampuknan, TiMO0 JIOAWMHU, BKIIOYalOUM eMOpIOHM, HE MOXe OyTu
3aMmaTeHTOBAHO.

6. Te came cTOCyeThCs BMHAXO/IIB, Kl CylepedyaTh JAEpKaBHIA TONITHIN YU
CYCIUIBbHIN MOpasi (HalpuKIIaj, METOIU KIIOHYBAHHS JIFOJIECH ).

7. KpiMm Toro, 3aKoH NMpo MaTeHTH BU3HAYAE BUHSATKH 3 JIii MATCHTY.

8. Hampukian, 6e3 103B0OJTy BIIACHHKA TTATCHTY MOYJIHBO:

* TMPOBOAUTH HAYKOBI JOCHI/DKCHHS 100 BHUHAXOAy (3BUIBHEHHS BiJl
JOCJTII)KECHB );

* MaTH BUIBHUH JOCTYM JI0 TECHETHYHOTO MaTepiany POCIWH TSI TOCHIPKSHHS Ta
MOJAJIBIIOTO 3pOCTaHHS (3BUILHEHHS CEJIEKIIIOHEPA);

* MaTH BUTHHHUH JTOCTYII IO 3alIaTEHTOBAHOTO BUHAXOY 3 METOIO HAaBYAHHS;

e 17151 pepMepiB BIATBOPEHHs 310paHOro Marepially y BIACHOMY IOCHOJapCTBI
(CLIBCHKOTOCTIOAAPCHKE 3BUILHEHHS).

TEXTB
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|I. Read and translate the text:

Biotechnological inventions: legal protection
SUMMARY OF:
Directive 98/44/EC — legal protection of biotechnological inventions
SUMMARY
WHAT DOES THIS DIRECTIVE DO?
It harmonises national patent laws regarding biotechnological inventions.
It specifies those inventions which are patentable on ethical grounds and those
which are not.
KEY POINTS
Inventions which concern a product consisting of, or containing, biological
material* or a process for the production of such biological material may be
patented if they are new, involve an inventive step and can be applied
industrially.
The following are not patentable:
plant and animal varieties
essentially biological processes* for producing plants and animals
the human body at the various stages of its formation and development.
However, an element isolated from the human body or produced by a
technical process may be a patentable invention.
Inventions may not be patented where their commercialisation would be
immoral or against public order. In particular, the following are not patentable:
« processes for cloning human beings
« processes that modify the human germ line genetic identity
« use of human embryos for industrial or commercial purposes
« processes that may cause suffering to animals when modifying their
genetic identity.

The protection granted by a patent also extends to any biological material
derived from the original biological material.

Where a plant breeder cannot use a plant variety without infringing a patent,
they may apply for a compulsory licence for non-exclusive use of the invention,
subject to payment of an appropriate royalty.

The European Group on Ethics in Science and New Technologies evaluates
all ethical aspects of biotechnology.

In 2012, the European Commission set up an expert group to examine the
technical development and implications of patent law in the field of
biotechnology and genetic engineering. The group assists the Commission with
its reporting obligations under Directive 98/44/EC.

FROM WHEN DOES THE DIRECTIVE APPLY?

It has applied since 30 July 1998. EU countries had to incorporate it into
national law by 30 July 2000. Nowadays, the rules are implemented in the
legislation of all EU countries [27].

* Biological material: any material containing genetic information and capable
of reproducing itself or being reproduced in a biological system.
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* Biological process: a process for the production of plants and animals is
essentially biological if it consists entirely of natural phenomena such as
crossing or selection.

I1. Decide if the following statements as true (T) or false (F) according to the
text:
1.This directive harmonises national patent laws regarding biotechnological
inventions.
2.This directive specifies those inventions which aren’t patentable.
3.Plant and animal varieties are patentable.
4.The element isolated from the human body or produced by a technical process
may be a patentable invention.
5.The European Group on Ethics in Science and New Technologies evaluates few
ethical aspects of biotechnology.

I11. Make up a plan of the text.
IV. Translate the paragraph in italics in a written form.
V. Render the text in a written form.

TEXTC
I. Read and pronounce correctly:
farm animal breeding PO3BEICHHS CIITbCHKOTOCTIONAPCHKIX

TBapUH

ensure 3a0e3neunTH
essential contribution ICTOTHUI1 BHECOK
sustainable food CTiliKe XapayBaHHS
supply chain JIAHITFOT IOCTaBOK
species BH/IIB
welfare 100po0yT
transparency PO30pPICTh
mate caMellb/CaMHUIIs

I1.Listen to the information from the text: “What Is Animal Breeding?”
and then answer the questions.
1) What is the breeding of farm animals?
2) What provides animal breeding?
3) What is the breeding of farm animals?
4) What is indirectly influenced by breeders of farm animals?
5) Why is Breeding Sensitive to Society?
6) Why does the Code of Good Practice for Breeding and Reproduction of
Farm Animals promote?
7) What types of breeding exist?
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8) What is important for the breeding industry?

I11. Match the words with the definitions:

1)global demand

a) the responsibility to conserve natural
resources and protect global ecosystems to
support health and wellbeing, now and in the
future,

2)environmental sustainability | b) factors that can cause environmental change

in the marine environment.

3)food safety(or food hygiene) | c) raise (someone) to a higher position or rank.

4)contribute

d) amount of money, which the subjects of
economy plan to spend on goods and services
at the different size of income (or in other
word - at given prices) in given period.

5)environmental pressure e) a scientific method/discipline describing

handling, preparation, and storage of food in
ways that prevent food-borne illness.

6)robust ) give (something, especially money) in order
to help achieve or provide something.
7)promote g) strong and rich in flavour or smell.

IV. Fill in the blanks with the words and phrases from the word bank:

enimal, robust, environmental, quality, global, pressure, double,

growing, source, demand

The need for animal breeding

Global (1) for animal products is expected to
(2) in the next decades due to an increasing global

population and (3) wealth. Animal products from a

great (4) of protein that are essential in a healthy and
balanced diet. To fulfil this (5) demand, global
animal production should increase while taking into
account issues of (6) sustainability, food safety,
and (7) welfare. The breeding sector can contribute
to finding solutions that are cost and resource efficient,
diminish or eliminate environmental (8), are
adaptive

to climate change, are beneficial for animal health and welfare, improve food
(9) and safety, and that meet the needs of citizens, both today and in the
future. This requires healthy, (10) and efficient animals with improved

animal welfare [29].
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https://en.wikipedia.org/wiki/Food_processing
https://en.wikipedia.org/wiki/Food_storage
https://en.wikipedia.org/wiki/Foodborne_illness

V. Read and translate ten of the best quotes about Invention.
1) To invent, you need a good imagination and a pile of junk.
Thomas A. Edison
2) A patent, or invention, is any assemblage of technologies or ideas that you can
put together that nobody put together that way before. That's how the patent
office defines it. That’s an invention.
Dean Kamen
3) An invention has to make sense in the world it finishes in, not in the world it
started.
Tim O’Reilly
4) Human subtlety will never devise an invention more beautiful, more simple or
more direct than does nature because in her inventions nothing is lacking, and
nothing is superfluous.
Leonardo da Vinci
5) I don t think necessity is the mother of invention. Invention, in my opinion, arises
directly from idleness, possibly also from laziness — to save oneself trouble.
Agatha Christie
6) No amount of skillful invention can replace the essential element of imagination.
Edward Hopper
7) No one wants to die. Even people who want to go to heaven don t want to die to
get there. And yet death is the destination we all share. No one has ever escaped
it. And that is as it should be, because Death is very likely the single best
invention of Life. It is Life's change agent. It clears out the old to make way for
the new.
Steve Jobs
8) The role of the teacher is to create the conditions for invention rather than
provide ready-made knowledge.
Seymour Papert
9) There are no rules. That is how art is born, how breakthroughs happen. Go
against the rules or ignore the rules. That is what invention is about.
Helen Frankenthaler

10) Without question, the greatest invention in the history of mankind is beer. Oh, |
grant you that the wheel was also a fine invention, but the wheel does not go
nearly as well with pizza [31].

Dave Barry

V. Watch the video and contract the content to 10 sentences.
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Topic: SAFETY IN BIOTECHNOLOGY

. Read and remember the following words and word-combinations:

Unit 14

TEXT A

biological warfare
lethal proteins

habitat
bacteriocins

two strains of bacteria
Escherichia coli
colicins

colicin plasmids
plague bacterium
pesticins

fellow bacteria
infect

host organism
vertebrates
insect pests
higher animals

0l0JI0T1YHA BliiHA

ai3uH  (0eJIOK ¢ JIITUYHOIO

aAKTUBHICTIO)

CEPEeIOBUIIE TTPOKUBAHHS
OaKTeplOLMHU

JIBa ITaMU OaKTEpiit
KumkoBa nmannuka
KOJIILIUHU

1a3MiJId KOJIIUHY
OakTepis 4yMu
MEeCTUITNHA

CyImyTH1 OakTepii
iH(piKyBaTH

OpraHi3M rocrojiaps
XpeOeTHi
KOMAaXH-IIKITHUKHA
TBAPWHU BUIIIOTO TOPSJIKY
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II. Read and translate the following text:

Bacteria make lethal proteins to kill other organisms

Before discussing human biological combat, let’s remember that biological
warfare has been practiced throughout evolutionary history by organisms at all
levels on the evolutionary scale. When related bacteria compete for the same
habitat or same resources, they often kill each other, using toxic proteins known as
bacteriocins. Generally speaking, bacteria are most likely to kill their close
relatives because the more closely related two strains of bacteria are, the more
likely they will compete for the same resources.

For example, many strains of Escherichia coli deploy a wide variety of
bacteriocins, referred to as colicins, intended to kill other strains of the same
species. The genes for colicins are normally carried on plasmids. The colicin
plasmids of E. coli have been used as the basis of many plasmids commonly used
in molecular biology and genetic engineering.

Yersinia pestis, the plague bacterium, also makes bacteriocins, called pesticins
in this case, designed to kill competing strains of its own species. When proteins
produced by bacteria act against higher organisms we refer to them as toxins. The
difference in terminology between bacteriocin and toxin is thus really a matter of
perspective. Bacteria deploy bacteriocins against their fellow bacteria with the
deliberate intention of killing them. In contrast, pathogenic bacteria do not usually
“intend” to kill the people they infect. The longer the host organism stays alive, the
longer it provides a home for the infecting bacteria. Bacteria also infect insects and
make toxins that kill insects but are harmless to vertebrates.

The bacterium Bacillus thuringiensis (Bt) has become famous for its
production of a toxin that Kills insect pests.

Bacteriocins are toxic proteins made by bacteria to kill other related bacteria
that are competing for the same natural resources. Bacteria also make proteins that
Kill insects or higher animals [17].

1.  Answer the questions:
1. What do related bacteria do when competing for the same habitat?
2. What are the quantities for?
3. Where are the colicin genes usually contained?
4. Where are colicin plasmids of E. coli commonly used?
5. What are pesticines for?
6. What do we call toxins?
7. What do bacteria use bacteriocins for?
8. Are bacteria harmful to vertebrates?

IVV. Find the English equivalents for:
bakrepionmnan, mpupoaHi pecypeH, 1HbIKYI04dl 6aKTepii, 3apakaTu, MaTOreHH1
OakTepii, TOKCHHHM, NEPCIEKTHUBA, CBIIOMUN HaMip, 3HHUIIEHHS I1HIIUX IITaMIB,
KOHKYPYBaTH 3a Tl caMi PECypCH.

108



V.  Match the English words with their Ukrainian equivalents:

1) habitat a) CymyTHi OakTepii

2) fellow bacteria b) Bopor

3) vertebrates C) CepeIOBUIIE TPOKUBAHHS
4) enemy d) Oakrepist yymu

5) deliberately spread €) CB1JIOMO TIOITUPIOETHCS

6) plague bacterium f) Kumkosa nannuka

7) Escherichia coli, | h) xpeberni

colibacillus

VI. Match the words with their definitions:

1) bacteriocins a) the process of infecting or the state of being infected

2) biological b) he use of bacteria or viruses or toxins to destroy men

warfare and animals or food

3) dysentery c) a substance made from an organism, its products, or a
Vvirus

4) infection d) ribosomally synthesized antibacterial peptides/proteins
that either Kill or inhibit the growth of closely related
bacteria

5) biological assault | e) an acute contagious viral disease, with fever and
pustules usually leaving permanent scars

6) smallpox ) infection of the intestines resulting in severe diarrhea
with the presence of blood and mucus in the feces

7) biological agents | g) he use of biological toxins or infectious agents such
as bacteria, viruses, insects, and fungi with the intent to
kill, harm or incapacitate humans, animals or plants as an
act of war

VII. Make up the sentences with the words and phrases:
biological warfare, lethal proteins, plague bacterium, host organism,
biological agents, viral disease, toxins, enemy.

VIII. Translate into English:
1. bionoriyHa BifiHa nependayae He TUIbKU BUOip 30yAHUKA XBOPOOH 1,
MO>KJIMBO, HOro MOJIM(DiKallil0 FTeHETUYHO, & TAKOX BUPOOHHUIITBO Ta 30€piraHHs,
30pOI0 Ta TIOCTaBKYy.
2.3BUHYBauCHHS B BUKOPUCTAHHS 010J0T14HOT BifHK 200 po3poOKa 610JI0TTHHHIX
3aCc001B 4aCTO POOJATHCA K XUTPOIIIl MPOTAraH/ Iy 3a BiICYTHOCTI Oyab-sSKHIX
peaTbHUX JOKa3iB.
3.YacTo migo3piii crajaxu 3aXBOPIOBAHHS MPU3BOISATH 10 3BUHYBAYCHbD Y
O10JI0T1UHIN BiMHI.
4. Sk HacnioOK, JOCTOBIPHY 1HPOPMAIIIIO PO HIOUTO IporpamMu 0OPOTHOU 3
MIKpoOamMu BaXKo 3'CyBaTH.
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https://en.wikipedia.org/wiki/Toxin#Biotoxins
https://en.wikipedia.org/wiki/Pathogen
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Virus
https://en.wikipedia.org/wiki/Insects
https://en.wikipedia.org/wiki/Fungus

TEXTB

I. Read and translate the text using a dictionary:
History of human biological warfare

Burning crops was probably the earliest form of warfare aimed at
undermining an enemy’s survival by biological means. Early in history, the water
supply was also a prime biological target for feuding nomads, especially in areas
where water was scarce. Presumably tossing dead or rotting animals into
waterholes poisoned the drinking water and proved to be reasonably effective in
driving the enemy away. Throughout history there have been occasional sporadic
attempts to deliberately spread infection for military purposes. However, these
have mostly been ineffective or irrelevant.

During the Black Death epidemic of the mid-1300s, the Tartars catapulted
plague-ridden corpses over the walls into cities held by their European enemies.
Although this is sometimes credited with spreading the plague, in reality, rats and
their fleas spread bubonic plague, not contact with corpses. Catapulting bodies into
a city may deserve points for enthusiasm, but it doesn’t earn an A in microbiology.
In medieval Europe, dead or sick animals were hurled over the walls into castles or
walled cities to break sieges by spreading disease.

Nonetheless, given the state of hygiene in most medieval towns or castles,
there was often little need to provide an outside source of infection. With plague,
typhoid, smallpox, dysentery, and diphtheria already around, all that was usually
necessary to let nature take its course. Similarly, attempts of white settlers to
spread smallpox among the American Indians were not only rather ineffective but
also largely irrelevant because smallpox had already spread by itself.

The reason why germ warfare has been of little account until recently is that
plenty of dangerous infections were already in circulation. If an army was crowded
and unhygienic, some natural disease would undoubtedly attempt a biological
assault without waiting for artificial prompting. Until recently, armies, like civilian
populations, were so dirty and disease-ridden that practicing germ warfare was
rather like trying to kill a shark by drowning it.

Only in our modern disinfected age has spreading disease deliberately
become a meaningful threat. Although biological warfare is historically old, it has
rarely been effective. This is probably due to the massive effect of natural
infectious disease [17].

I1. Decide if the following statements as true (T) or false (F) according to the
text:
1. Burning houses was probably the earliest form of warfare.
2. Early in history, the water supply was the second biological target.
3. The Black Death epidemic was in the mid-1700s.
4. Attempts of white settlers to spread smallpox among the American Indians
were ineffective.
5. Until recently, armies, like civilian populations, were so dirty and disease-
ridden that practicing germ warfare was ineffective.
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I11. Make up a plan of the text.

IV. Translate the paragraph in italics in a written form.
V. Render the text in a written form.

V1. Answer the questions:

1. What can bacterial toxins kill?
a. insect cells

b. human cells

c. other bacterial cells

d. protozoa

e. all of the above

2. Even though biological warfare has been around for hundreds of years,
why was it still ineffective?

a. because there were already massive amounts of infectious diseases
circulating

b. because there was more hygiene hundreds of years ago

c. because people had already been exposed to the agent and developed
immunity

d. biological warfare hundreds of years ago was largely effective at killing
mass quantities of people

e. none of the above

3. Which of the following is an important consideration of germ warfare?
a. dispersal
b. persistence of the agent
c. incubation time
d. storage and preparation of the agent
e. all of the above
TEXT C
I. Read and try to remember:

toxic substance TOKCHUYHA PCUOBHHA

transmission of signals nepeaya CUTHAJIB

a zinc proteinase IIMHKOBA NIPOTEiHAa32a

to cleave proteins PO3IICIIIIOBATH OLTKH

neuromuscular junction | HepBOBO-M'sI30B€ 3'€ IHAHHS

contaminated food 3a0pyaHeHa ika

bacterial lysis OakTepianbHUi Ji3uc (PyHHYBaHHS KUBHX

KJIITHH)

precursor protein O1JIOK-ITONIEPETHUK

disulfide bond AUCyIb(iTHUI 3B'SI30K

a hemagglutinin reMarIfOTHHIH

to clump or agglutinate | 3quBaTHCs a00 arIFOTHHYBATH

I1. Listen to the text: “Botox - Botulinum toxin”.
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I11. In pairs, discuss these questions:
1. Which of the following is used as a live vaccine for smallpox?

a. Variola major
b. monkeypox

c. Variola minor

d. Vaccinia virus

e. none of the above

. Flaviviruses

. Poxviruses

. Filoviruses

. Variola viruses
. Arenaviruses

D O O T HDN

. To what virus family do dengue fever and yellow fever belong?

. Which of the following is the most toxic substance of all?

3

a. ricin

b. mycotoxin T-2
c. enterotoxin B
d. botulinum toxin
e. aconitine

4. Which of the following could be used as a biological agent against

agriculture crops?
a. viruses
b. bacteria

c. pathogenic fungi spores

d. prions
e. none of the above

IVV. Match the words with the definitions:

1) neuromuscular
junction(NMJ)

a) a substance that can be poisonous or cause health
effects

2) bacterial lysis

b) a substance, such as a viral protein, which causes
haemagglutination.

3) precursor protein

c)is a highly specialized synapse between a motor neuron
nerve terminal and its muscle fiber that are responsible for
converting electrical impulses generated by the motor
neuron into electrical activity in the muscle fibers.

4) a hemagglutinin

d) is an inactive protein (or peptide) that can be turned
into an active form by post-translational modification,
such as breaking off a piece of the molecule or adding
on another molecule.

5) toxic substance

e) a cell death pathway in bacteria frequently caused
by cell wall-targeting antibiotics.
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https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Peptide
https://en.wikipedia.org/wiki/Post-translational_modification
https://en.wikipedia.org/wiki/Molecule

V. Read and translate an advertisement about Botox:

A Botox treatment Men are getting Botox was
can be completed Botox now more discovered in
in under 30 minutes. than ever. the 1800s.

7 THINGS eaasse”
ABOUT BOTOX

Botox can't do  Botox can Botox isn’t Botox is one

anything for reduce sweating. permanent. of the safest

sun damage. procedures
available.

https://www.timelessskinsolutions.com/blog/fascinating-facts-about-botox-2018/

V1. Complete these 2 extracts with proper words from the video

1. Bio Safety Level 1 has the ............ bio safety level. It includes the
microbes that are non-pathagenic. Laboratory personnel can work with minimum
risk in these facilities. BSL 1 do not need special ............. t equipment. People
can work on open bench tops. These labs are typically used for students and trainee
microbiologists. Example BSL organism will include the non-pathogenic .........
of E.coli. However, basic safety ........... must be followed in theses facilities:

-limited access to people -no mouth pipetting
-wearing lab coat, glove and eye protection -hand washing
-cleaning and decontamination of area - warning signs

Biosafety level 2 is for microbes that are associated with .......... diseases
that mean pathogenic or infectious bacteria and.......... are included in this level.
Examples of BSL 2 microbes may include Staphylococcus and hepatitis virus. BSL
2 labs are expected to have .......... controls than BSL 1. In addition to the
............ laboratory practices, these practices must be followed in BSL2 labs:

-availability of eye wash station -using biosafety cabinet
-vaccination to the workers if applicable - trained personnel
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Chapter 8. Future of biotechnology

Unit 15

Topic: PERSPECTIVES OF BIOTECNHOLOGY

I. Read and remember the following words and word-combinations:

TEXT A

public perception

alter an organism
permanently
multicellular organisms
imply

deliberate alteration
germline cells

cystic fibrosis

alleles in the germline cells
restricted

eugenics

to deliberate

prize pigs

pedigreed dogs
feasible

clumsy

heritable

brewing yeasts
biomedical capabilities
DNA sequence

RNA

blueprint

a faulty gene

CYCIIJIBHE CIPUMHATTS
3MIHUTH OpraHi3M
MOCTINHO

0araToKJIITUHHI OpPraHi3Mu
MaTH Ha yBas3l

HaBMIHCHa repepooka
3apOJIKOB1 KJIITUHH
KicTo3HUH (P16po3

ajien B KJIITHHAX 3apOJIKOBO1 JIiHIT
00MEKEHO

€BreHIKa

0OMIpKOBYBaTH

PU30BI1 CBHHI

MOPOJIUCTI COOAKHU
3I1CHEHHUI

He3rpaOHMiA

CIIQIKOBUH

IIUBHI JIPIKJKI
OloMeTUIHI MOXKITUBOCTI
nociigoBHicTh JJHK

PHK (pubonyxieiHoBa KuciaoTa)
KpEeCJICHHS

HECIPaBHUM I'€H
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I1. Read and translate the following text:
Gene therapy or Genetic engineering?

Genetic engineering

Genetic engineering (also called genetic modification) is a process that
uses laboratory-based technologies to alter the DNA makeup of an organism. This
may involve changing a single base pair (A-T or C-G), deleting a region of DNA
or adding a new segment of DNA. For example, genetic engineering may involve
adding a gene from one species to an organism from a different species to produce
a desired trait. Used in research and industry, genetic engineering has been applied
to the production of cancer therapies, brewing yeasts, genetically modified plants
and livestock, and more.

Genetic engineering has changed over the years, from cloning for analysis
and laboratory use to truly synthetic biology for understanding and new biomedical
capabilities [33].

1. 2. 3.
eIl

K
4

Cas9 is an enzyme that Scientists create a genetic The guide RNA sticks
acts like ‘molecular sequence called a ‘guide to Cas9 in the cell and

scissors’ to cut DNA. RNA' that pairs with the together they seek out the
piece of DNA they want to target DNA sequence.

delete, insert or change.

4,

Cas9 unzips
the target DNA
and allows the
guide RNA to
find a match.
Then Cas9
goes in with
the molecular
scissors and cuts
the target DNA.

Once cut enzymes in the
cell repair the DNA,
disabling or altering

the gene.

https://www.pirbright.ac.uk/genetic-engineering [34]
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Gene therapy or Genetic engineering? Genetic engineering means that we alter
an organism permanently so that the changes will be stably inherited. For multicellular
organisms this implies deliberate alteration of the DNA in the germline cells. In
contrast, gene therapy (occasionally called genetic surgery) is less permanent. The
patient is cured, more or less, by altering the genes in only part of the body.

For ex ample, cystic fibrosis patients might be partially cured by introducing the
wild-type gene into the lungs. However, these changes are not inherited, and the alleles
in the germline cells remain defective. True human genetic engineering is still in the
future. At present, genetic engineering is restricted to nonhumans and has resulted in
the creation of transgenic plants and animals. Eugenics refers to deliberate
improvement of the human race by selective breeding. Early eugenic proposals were
based on choosing superior parents by visual inspection or medical screening and
breeding them in much the same way as for prize pigs and pedigreed dogs. Today we
have reached the position where direct alterations of the human genome at the DNA
level are technically feasible, although still clumsy. Genetic engineering may create
organisms with changes that are stably inherited. Gene therapy uses genetics to cure a
disease but does not alter the germline cells. Consequently, the changes are not
heritable.

Understanding Genes

Genes are made up
Genes of DNA, which are
, 7 _ blueprints to build
Explanation .
* Genes are segments of \ ; Eaah proteins that
DNA that are the 7 make the bOdy
instructions for making % work. Each
SRS = rson typically
* Genes control your 7] pe A
fibedited Sraits gets two copies of
Example/Analogy | each gene
* Youinherit the GENES from their parentS.
for making the ChisrissoiG These
pigments that create
your eye color Genes genes control everyt
hing from
hair color,
height, and unique
google.com/search?q=Understanding+Genes&source=Inm | traits. But genes
s&tbm=isch&sa=X&ved=2ahUKEwib5f7ux7j3AhWB8hPO | are not always built
HHUZVCeQQ_AU0AXoECAIQAW&Diw=1078&bih=51 | correctly.
0&dpr=1.25#imgrc=UTdyhjwyURtPmM

A small changeto them, called a mutation, can alter how proteins are
expressed (produced), which impacts the body’s ability to function
properly. This can alter the way a person breathes, walks or even digests food.
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Genes can change as they go through inherited mutations (changes that were
passed along from the parents), as they age, or by being altered or damaged by
chemicals and radiation.

How Gene Therapy Works.

Gene therapy has been studied for more than 40 years and can help stop or
slow the effects of disease on the most basic level of the human body—our genes.
Gene therapy is the use of genetic material in the treatment or prevention of
disease. Gene therapy aims to be given one-time to target a faulty gene that causes
disease. The genetic material that is delivered has instructions to change how a
protein—or group of proteins—is produced by the cell. For some diseases, this
means making changes to account for too much, not enough, or incorrect essential
proteins being produced within cells.

This new genetic material, such as aworking gene, is delivered into the
cell using a vector. Viruses can be used as vectors because they have evolved to be
very good at getting into cells. But scientists have learned how to remove the
viral genes and use this same ability to treat or prevent disease. In this case,
their goal is to insert the new therapeutic genes into the cell. All viral vectors are
tested many times for safety prior to being used. The vector can either be delivered
outside the body (ex-vivo treatment) or the vectors can be injected into the body
(in-vivo treatment) [32].

I11. Decice if the following statements as true (T) or false (F):

1) Genetic engineering is a process that uses laboratory-based technologies to
choose the DNA makeup of an organism.

2) Genetic engineering may involve adding a gene from one species to an organism
from a different species.

3) Genetic engineering hasn’t changed over the years.

4) True human genetic engineering is still in the future.

5) Eugenics refers to deliberate improvement of the human race without selective
breeding.

6) Genes can not change as they go through inherited mutations.

7) Gene therapy aims to be given one-time to target a faulty gene that causes
disease.

8) The genetic material that is delivered has instructions to change how a protein is
produced by the cell.

9) New genetic material, such as a working gene, is delivered into the cell using a
vector.

10) All are not tested being used.

IV. Find the English equivalents for:

OloMeauYHI  MOXIIMBOCTI, 3JIMCHEHHHMH, TIMBHI JPDKIKI, HE3rpaOHUM,
nocminoBHicTh JIHK, kicrozHuii ¢i0po3, TeHHa I1HXEHEpisd, Pi3HI TOYKU 30Dy,
reHHo Mo (iKOBaHI MPOAYKTH Ta iXHI CIIOKHBaYi, 0OMIPKOBYBATH, CIIAIKOBHUH.
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V. Match the English words with their Ukrainian equivalents:

1) permanently a) MPOCTe BUKOPUCTAHHS

2) multicellular organisms b) cragkoBuii 1eeKT

3) viral vector C) BimOyBaTHCs

4) straightforward use d) cycminibHE CIpHIAHSATTSI

5) to occur €) pelIeCUBHUM CTaH

6) public perception f) BipycHuii BeKTOp

7) hereditary defect g) 6araTOKJIITHHHI OpraHi3Mu
8) deliberate alteration h) mocriitHO

9) a recessive condition k) mopoaucti cobaka

10) pedigreed dogs l)HaBMHCHa 3MiHa

V1. Match the words with their definitions:

1)gene therapy a) a disease or disorder that is inherited genetically.
synonyms: congenital disease, genetic abnormality,
genetic disease, genetic disorder, hereditary
condition, hereditary disease, inherited disease,
inherited disorder,

2) hereditary defect b) idea of the existence of consciousness as the
collective consciousness of individuals united in
social groups that are linked by common interests,
which fixes the attitude to events or phenomena of

public life

3) survey research c) is a health problem caused by one or more
abnormalities in the genome.

4) eugenics d)when DNA is introduced into a patient to treat a

genetic disease.

5 Ex -vivo gene|e) is a research method involving the use of
therapy standardised questionnaires or interviews to collect
data about people and their preferences, thoughts,
and behaviours in a systematic manner.

6) a genetic f) is the genetic modification of cells outside of the

disorder or genetic body to produce therapeutic factors and their

brain injury (GBI) subsequent transplantation back into patients.
Various cell types can be genetically engineered.

7) public perception g) is the scientifically erroneous and immoral theory
of  “racial  improvement” and = “planned

breeding,” which gained popularity during the early
20th century.

VI11. Make up the sentences with the words and phrases:
straightforward use, hereditary defect, to occur, a recessive condition, deliberate
alteration, a general assessment of the desirability of different goals.

118


https://en.wikipedia.org/wiki/Genome

VIII. Translate into English:

1. IcHye KiJTbka TEHHUX METOIB JIIKYBaHHS, JOCTYIMTHUX JJIs MMAIIEHTIB 13
3aXBOPIOBAHHSIMH KPOBI Ta CHAJKOBI 3aXBOPIOBAHHS OYEH.

2. IIpote GibIIICTh METOIB TEHHOT Teparii nepedyBaroTh y KITHIYHUX
BUMNPOOYBAHHSX.

3. Kniniuni BunpoOyBaHHS € HEOOX1THUM JOCIITHUIILKUM IIPOIIECOM, 11100
3pO3YMITH, K JIKyBaHHS B3a€MOJII€ 3 OPraHi3MOM, 1 Yd € BOHO OE3MEUYHUM Ta
e(eKTUBHUM, TIEpII Hi’)K BOHO CTaHe TOCTYITHUM JJIsl TPOMAJICHKOCTI.

4. I'enna Tepartist CIpsIMOBaHA Ha 3aXBOPIOBAHHS, SIK1 € PIIKICHUMH 1 4acTO
HEOC3MEYHUMU JIJIS KUTTS 200 BUCHAKITMBUMU.

5. Ha nanuit MmoMeHT icHye Ommu3pko 7 000 piaKiCHHX 3aXBOPIOBAaHb, BiJl TKUX
3arajioM CTpa)xaa€ mpuOIM3HO KOKHA JIECATA JIIOANHA.

6. bararo 3 X piIKICHUX 3aXBOPIOBaHb BUKIMKAHI MTPOCTOI0 T€HETHYHOIO
MyTalli€l0, YCTIaAKOBAaHOIO Bijl OTHOTO a0 000X OaTHKIB.

7. OuikyeThCs, IO 3 TEHHOI Teparii, sika Oyne cxBanieHa FDA npotarom HacTymHUX
I’ SITH POKIB, 45 BIJICOTKIB 30CEPEIUTRLCS Ha JIIKYBaHHI paKy (Maiike MOoJI0BHHA),
a 38 BIJICOTKIB — JIJIS JIIKYBaHHS PIAKICHUX CIAKOBUX TCHETUYHHUX
3aXBOPIOBAHb.

8. Jlesiki 3 X CMaIKOBUX 3aXBOPIOBaHb BKIIIOUYAIOTH (aJI€ HE OOMEKYIOThCS
HUMH): TEMATOJIOT14HI 3aXBOPIOBAHHS (KPOBI), IK-OT CEPIOBUIHO-KIIITUHHA
aHeMisl; HEBPOJIOT1YHI PO3JIaH, 0 BPa)KatOTh TOJIOBHUM 1 CIMHHUN MO30K;
3aXBOPIOBAHHS OMOPHO-PYXOBOTO anapary (M's31B); po3Jiau CITKIBKH (04l);
OHKOJIOT'1S (paK), HallpUKJIaJ paKk KpoBi.

TEXT B
I. Read and translate the text using a dictionary:

Public Perceptions of Biotechnology

Genetic engineering is a particularly important area in which to assess public
opinion, because it is a very new technology so that very few political choices
about its uses and control have been made, let alone institutionalized.
Systematically designed questionnaire data collected from large, nationwide
representative samples are the only reliable method available for assessing public
attitudes and social differences therein. The International Social Science Survey/
Australia included a module on attitudes towards genetic engineering. The module
began by asking people to rate a series of goals for Australian scientists, to get a
general assessment of the desirability of different goals.

Jonathan Kelley Director, (International Survey Center Institute of Advanced
Studies The Australian National University & Professorial Associate Melbourne
Institute of Applied Economic and Social Research The University of Melbourne)
proposed that the public’s views about genetic engineering could be understood
with the aid of a simple model:
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Scientific
world-view

Let's consider a report of data collected for the Department of Industry, Science
and Technology by the International Social Science Survey / Australia, Australia’s
leading academic survey, conducted by researchers at the Australian National
University and the University of Melbourne.

A majority of people (Australians) claim some basic understanding of science.
Most also accept what we have called the ‘scientific world-view’ -- Darwin’s
theory of evolution and modern astronomy (the ‘big bang’ and the like). But many
others, especially devout Christians, reject the scientific world-view.

The public is broadly supportive of a wide range of genetic engineering
projects. The average Australian rates the average genetic engineering project as
a ‘“‘good idea’’. Of the genetic engineering products, they asked about in the
survey, the most popular are a treatment for blood cancer, a drug that lowers
blood pressure, and cotton that resists insect pests. More than 90% of Australians
favour these. Then comes healthier cooking oil, genetically modified viruses to
protect farm crops by attacking insect pests, viruses to control imported animal
pests, and lean pork. Support is lowest for the genetically engineered tomato but
even here a clear majority is in favour, 64% declaring them to be a "good idea" or
a "very good idea"

Risks. The survey also asked about the potential risks associated with genetic
engineering. The results can be expressed in the form of a worry scale, from zero
(‘““No worry”’) to 100 (‘‘Huge worry, terrible and very likely to happen’’). The
results showed people (Australians) to be a worrying lot, even when the observed
risks are quite low: fluorides -- which are added to drinking water to reduce tooth
decay in most parts of Australia -- elicited 45 points on the worry scale. Concern
with the use of chemical pesticides in farming elicited 65 points on the worry scale.

Use of Genetically Modified Products. The vast majority of Australians
would wear clothes made from genetically engineered cotton (77%). The rest are
mostly undecided (18%), with only 5% definitely unwilling. Clear majorities
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would eat genetically engineered cooking oil (60%), tomatoes (61%), and pork
(56%) with most of the rest undecided rather than definitely unwilling. Most
willing to use genetically engineered products are those who generally support
scientific research on agriculture, those less worried about the risks of genetic
engineering, those more knowledgeable about it, and those who have a scientific
rather than religious world-view.

Benefits and Risks. A clear majority think the benefits of genetic
engineering will outweigh the risks. Most of the rest have mixed feelings and
fewer than 10% think the risks will outweigh the benefits. People who think the
benefits will outweigh the risks tend to be those who:

» favour the goals, especially agricultural benefits; ¢ are less worried than the
average about potential costs; * do not particularly fear fluoridation; « are relatively
knowledgeable about genetic engineering; ¢ have a scientific world-view.
Conversely, those who think the risks will outweigh the benefits -- the minority --
tend to be those who: ¢ are less keen on agricultural goals than most Australians; *
are more worried than the average about potential risks; ¢ fear fluoridation; * know
little about genetic engineering; and ¢ reject Darwin's theory of evolution and
modern astronomy. These results suggest that the Australian public will
increasingly perceive genetic engineering’s benefits as outwieghing its risks in the
future as levels of knowledge increase [35].

I1. Make up a plan of the text.

I11.Translate the paragraph in italics in a written form.

I\VV.Come up with and write 5 questions to the text above.

V. Multiple Choice. Identify the letter of the choice that best completes the
statement or answers the question:

1. What does this Figure show?

a

— _;L",‘

ARJGIRIAIASIA
BiSIIgiE

o

D

a. gel electrophoresis
b. DNA sequencing
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. a restriction enzyme cutting sequences of DNA
. polymerase chain reaction

[oNN o]

. Genetic engineering involves

. cutting out a DNA sequence.

. changing a DNA sequence.

. reinserting DNA into living organisms.
. all of the above

O O T 9OY DN

. A recombinant plasmid gets inside a bacterial cell by
. hybridization.

. radiation.

. transformation.

. recombination.

O 0O T o2H W

4. The process of making changes in the DNA code of living organisms is
called

a. selective breeding.

b. genetic engineering.

c. inbreeding.

d. hybridization.

5. A DNA molecule produced by combining DNA from different sources is
known as

a. a mutant.

b. a change

c. strange DNA

d. recombinant DNA.

6. During transformation,

a. a prokaryote is changed into a eukaryote.

b. a cell incorporates foerign DNA from outside the cell.
c. foreign DNA is destroyed

d. a person changes into a wolf

7. Which of the following steps is NOT essential in producing recombinant
DNA?

a. Cut out a piece of DNA from a DNA molecule.

b. Insert a piece of DNA from one organism into the DNA another organism.
c. Use a restriction enzyme to cut DNA and form sticky ends.

d. Read the sequences of bases in a piece of DNA.

8. To produce transgenic bacteria that make insulin, which of the following
steps did scientists have to take first?
a. Insert the human insulin gene into a plasmid.
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b. Extract the insulin from the bacterial culture.
c. Use a restriction enzyme to cut out the insulin gene from human DNA.
d. Transform bacteria with the recombinant plasmid.

9. DNA from a human has been inserted into a bacterial plasmid and
reinserted back into the bacterium. The bacterium now contains both human
DNA and bacterial DNA. The bacterium is now considered a

a. mutation

b. clone

c. PCR

d. transgenic organism

10. A technique which can be used to seperate DNA fragments of differnt sizes
is called

a. PCR

b. Restriction enzyme

c. Gel electrophoresis

d. transformation [36]

TEXT C
l. Read and pronounce correctly:
research effort JOCTITHUATBKI 3yCHILIS
deciphering po3mmdpoBKa
implications of technologies HACJTIJIKK TEXHOJIOT1H
to decipher po3mmdpyBaTH
heritable alterations CTaJIKOBi 3MiHU
nucleotide sequence of genes HYKJICOTHJTHA TIOCITIIOBHICTh T'CHIB

Il. Listen to the text: “The Human Genome Project” and feel the gaps from

the text.
1.The Human Genome Project is an effort aimed at deciphering the
chemical makeup of the entire human genetic code (i.e., the genome).
2.The primary work of the project is to develop three that will allow
scientists to identify genes involved in both rare and common diseases.
3.Another project priority is to examine the implications of new

genetic technologies and to educate the public about these issues.

4. Although it has been in existence for less than 6 years, the Human Genome
Project already that are permeating basic biological research and clinical
medicine.

5.The Human Genome Project is an international research project whose primary
mission is to of the complete human genetic material.

6.This ambitious project that the isolation and analysis of the genetic
material contained in the DNA can provide scientists with powerful new
approaches to understanding the development of diseases.
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7. Nearly all human medical conditions, , are related to changes in the
structure and function of DNA.

8.These disorders include the 4,000 or so heritable “Mendelian” diseases that result
from ; etc.

9. Human Genome Project is for the enormity of its effort.

10. Given the size of the human genome, researchers must for DNA
analysis that can process large amounts of information quickly, cost-effectively,
and accurately [37].

I1l. Read and translate some interesting information about Genome:

. A rough draft of the human genome was completed in June 2000. ...
. Since it began in 1990, the Human Genome Project is estimated to have
cost $3,000,000,000.
. The entire human genome requires three gigabytes of computer data
storage space.
. Every second, Human Genome Project computers decode 12,000 letters.
If you spoke
one ‘letter’ of DNA e G T, AACG,T..

per second

24 hours a day,

it would take about

100 years rnoioen™

Humans

e 96%

of their DNA with
chimpanzees,

90%
60%
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If all the

DNA &
cells

were laid out in a line,
it would reach to the

sun
=70

times

Genomics Fun Facts . Genetic differences

Your genome is only around

0.1%

different from any
other person’s,

but that equates to

3 million

differences in your DNA

G 6 g
Gccc

| l 200GH
v

o0

Sequencing one person’s

genome

generates around

200GB.....

the capacity of a
typical computer

https://www.flickr.com/photos/genomicseducation/25783039227

V.Watch / Listen to the video and complete the sentences.

1. Pharma industry is facing dangers, because first........ ,second ......
third reason ...... , the fourth point .......... :

2. Empower patients are conscious about .... .

3. Augmented reality is ....... .

4. Custumized personalized medicine ...... :
5.3Dprinting .................. .
6. Body sensors ............ .
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Unit 16

Topic: FUTURE OF BIOTECHNOLOGY

I. Read and remember the following words and word-combinations:

TEXT A

rapid advances

trial

unfavorable

resistant to pests

to increase yields
sophisticated computers
man-encoded information

an ever-finer analysis
nanoscale techniques
a broad manner
poorly defined

IIIBUIKE TTPOCYBAHHS
npo0Oa/BUNPOOYBaAHHS
HECTIPUSATIMBUN

CTIMKHH 0 IIKIIHUKIB

JUIS T IBUIIICHHST BPOXKAHHOCTI
CKJIQJH1 KOMIT'IOTepHr
1H(popmaris,
JIFOTAHOTO

3aKOa0BaHa

O1IBII TOYHUN aHAIII3
HAHOPO3MIPHI METOJIUKHU
HIUPOKHUM CIIOCOO0OM
MOTaHO BU3HAYECHO
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I1. Read and translate the following text:

Modern biotechnology relies on advances in Molecular Biology and
Computer technology

Traditional biotechnology goes back thousands of years. It includes the
selective breeding of livestock and crop plants as well as the invention of alcoholic
beverages, dairy products, paper, silk, and other natural products. Only in the past
couple of centuries has genetics emerged as a field of scientific study. Recent rapid
advances in this area have in turn allowed the breeding of crops and livestock by
deliberate genetic manipulation rather than trial and error. The so-called green
revolution of the period from 1960 to 1980 applied genetic knowledge to natural
breeding and had a massive impact on crop productivity in particular.

Today, plants and animals are being directly altered by genetic engineering.
New varieties of several plants and animals have already been made, and some are
in agricultural use. Animals and plants used as human food sources are being
engineered to adapt them to conditions that were previously unfavorable. Farm
animals that are resistant to disease and crop plants that are resistant to pests are
being developed in order to increase yields and reduce costs. The impact of these
genetically modified organisms on other species and on the environment is
presently a controversial issue.

Modern biotechnology applies not only modern genetics but also advances in
other sciences. For example, dealing with vast amounts of genetic information
depends on advances in computing power. Indeed, the sequencing of the human
genome would have been impossible without the development of ever more
sophisticated computers and software. It is sometimes claimed that we are in the
middle of two scientific revolutions, one in information technology and the other in
molecular biology. Both involve handling large amounts of encoded information.
In one case the information is human made, or at any rate man-encoded, and the
mechanisms are artificial; the other case deals with the genetic information that
underlies life.

However, there is a third revolution that is just emerging—nanotechnology.
The development of techniques to visualize and manipulate atoms individually or
in small clusters is opening the way to an ever-finer analysis of living systems.
Nanoscale techniques are now beginning to play significant roles in many areas of
biotechnology. This raises the question of what exactly defines biotechnology. To
this there is no real answer. A generation ago, brewing and baking would have
been viewed as biotechnology. Today, the application of modern genetics or other
equivalent modern technology is usually seen as necessary for a process to count as
“biotechnology.” Thus, the definition of biotechnology has become partly a matter
of fashion. We regard (modern) biotechnology as resulting in a broad manner from
the merger of classical biotechnology with modern genetics, molecular biology,
computer technology, and nanotechnology. The resulting field is of necessity large
and poorly defined. It includes more than just agriculture: it also affects many
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aspects of human health and medicine, such as vaccine development and gene
therapy [17].

I11. Answer the questions:
1) What does traditional biotechnology include?
2) What have the latest rapid advances in biotechnology allowed?
3) When did the green revolution?
4) What makes plants and animals change today?
5) Why are animals and plants created that are used as food sources for humans?
6) What is being developed to increase productivity and reduce costs?
7) Is the impact of these genetically modified organisms on other species and the
environment controversial?
8) What is the name of the third nascent revolution?
9) What was considered biotechnology a generation ago?
10) How do we consider (modern) biotechnology?

V. Find the English equivalents for:
HAayKOBa PEBOJIIOIS, JOCSTHEHHsS IHIIUX HayK, OOpOOKYy BENMKOI KUIBKOCTI
3aK0/I0BaHOi 1H(pOpMaIli, CcTaBaTH MPEIMETOM MOJHU, 3JIUTTS KJIACHYHOI
010TEXHOJIOT] 3 CY4aCHOI F€HETUKOI0, TeHHA Tepaltis.

V. Match the English words with their Ukrainian equivalents

1) man-encoded | a) ckaHI KOMITIOTEpH
information

2) trial b) HecipHUATIUBUH

3) impetus C) MIBUKE TIPOCYBAHHSI

4) to shield d) po3poOka BakIuH

5) unfavorable ¢) BU3HAHHS

6) rapid advances f) momroBx

7) ill-defined way g) iHdopmalris, 3aKoJ0BaHa JIFOJUHOIO
8) sophisticated computers | h) npo0a/BunpoOyBaHHsS

9) vaccine development 1) 3aCITOHSATH, 3aXHUIIATH

10) recognition j) IOraHO BU3HAYEHUH CIIOCIO

V1. Match the words with their definitions:

1) biocompatible | a) something that makes a process or activity happen or
happen more quickly.

2) nanoparticle (or | b) the property of absorbing light of short wavelength and
ultrafine particle ) | emitting light of longer wavelength.

3) encode c) a particle of matterthat is between 1 and
information 100 nanometres (nm) in diameter.
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4) necessity d) of a size measurable in nanometers or microns.

5) nanoscale e) not harmful to living tissue (especially of materials
used in surgical implants).

6) impetus f) the state or fact of being required.

7) fluorescence g) protect (someone or something) from a danger, risk, or
unpleasant experience.

8) to shield h) to convert (something, such as a body of information)
from one system of communication into
another especially to specify the genetic code for smth.

VII. Make up the sentences with the words and phrases:
unpleasant experience, harmful to living tissue, vaccine development, genetically
modified, advances in biotechnology, genetic engineering, a generation ago.

VIII. Translate into English:
1. BioTexHooris, UMOBIpHO, Oy/ie OTPUMYBATH BCe OLIBIINY yBary Ta MiITPUMKY B
HaNHOIMKY1 POKU SIK CIIOCIO MIATPUMYBATH JOCTATHE BUPOOHUIITBO B YMOBAaX 3MiH
y mI00aJbHUX HOPMAX 1 MOJITHIl, MMOB’SI3aHUX 13 BUKOPUCTAHHSIM 3€MJII Ta BOJU
a00 BUKHUJIAMH BYTJICIIIO.
2. Jleski 3MiHH B HaBKOJIMITHBOMY CEPEAOBHUIIN MOXYTh CTBOPHTH CHUTYyallli, B
AKUX HaWe(EeKTUBHIIIMM CHOCOOOM MIATPUMYBATH MICLEBE BHUPOOHMIITBO
TPaJAMLIITHUX JDKEPEIT 11 MOKe OyTH T€HeTUYHO MOAU(IKOBaH1 CypOraTu.
3. Menuyni mnpainiBHUKA, MEIUYHA IarHOCTHUKAa Ta TEPCOHAIbHI MPHUCTPOI
[HTepHETY peueit Bike 30MparoTh Bce OLIBIINI 0OCAT TaHUX TIPO 3/I0POB S
4. g iadopmartiisi 06’ €THYETHCS 3 THIIIOK 0COOMCTOIO 1H(GOPMAIlIE0, TTOBEIIHKOIO,
3aMMCcaHol B IMGPOBOMY BUIJISAI, Ta KiOepiHIMKATOpamMu, 100 paauKalbHO
MOKPAIIUTH MPOTHO3YBAaHHSI HOBHX 3aXBOPIOBAHb, a TAKOXK PE3yJIbTATH JIKYBaHHS.
5. Pocnunu, TBapuHM Ta MIKpOOPraHi3MU MOXYTh OyTH oOpaHi Ta MoAu(iKOBaHI
JUIsl cTal1I13a11ii HABKOJUIITHBOTO CEPEI0OBUILA, 3MEHILICHHSI JIFOJCHKOTO BIUIUBY YU
M1JIBUIIICHHS TPOTYKTUBHOCTI.
6. Moxyth OyTH po3poOJieHI EKOCHCTeMH i 3a0e3MedYeHHS BHPOOHHIITBA
MPOAYKTIB XapuyBaHHs, MarTepiajiB Ta HaBITh €HEPrii cmoco0amu, SKi
CIOXXUBAIOTh MEHINIE TPICHOI BOAM, BHUMAararoTh MEHIIE OpPHUX 3€Melb 1
3a0€e3MeuyloTh MPOAYKTUBHICTh Yy paHillle HENpPOAYKTHUBHX a00 Hee(pEeKTHBHHX
chepax.
7. Bukopucranus JJHK ans xomyBanHS Ta 30epiraHHs JaHUX YK€ € TEXHIUYHO
3MIIMCHEHH]I Ta TPOJEMOHCTpoBaHi B jadopatopii, a JIHK abo momiOHi ximiuHi
noJiiMepu MMOBiIpHO, OyAyTh BHUKOPUCTOBYBATHCS [Uisi 30epiraHHs JaHUX B
apX1BHHX IIJISX MPOTATOM HacTymHUX 20 pOKiB.

129



TEXT B
I. Read and translate the text using a dictionary:

Nanobiotechnology. Nanoparticles and their uses

Recently, science has advanced into the area of nanotechnology. As the name
indicates, the impetus has come from pursuing practical applications, especially in
the fields of electronics and materials science, rather than a quest for theoretical
knowledge. Nanotechnology involves the individual manipulation of single
molecules or even atoms. Building components atom-by-atom or molecule-by-
molecule in order to create materials with novel or vastly improved properties was
perhaps the original goal of nanotechnologists. However, the field has expanded in
a rather ill-defined way and tends to include any structures so tiny that their study
or manipulation was impossible or impractical until recently. At the nanoscale,
quantum effects emerge and materials often behave strangely, compared to their
bulk properties.

Nanotechnology began with advances in viewing and measuring the
incredibly small. It then moved on to building structures at the nanoscale. Simple
nanostructures are now being used for a variety of analytical purposes, and a
second generation is being developed for clinical use. As their name indicates,
nanoparticles are particles of submicron scale—in practice, from 100 nm down to
5 nm in size. They are usually spherical, but rods, plates, and other shapes are
sometimes used. They may be solid or hollow and are composed of a variety of
materials, often in several discrete layers with separate functions.
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https://www.sciencedirect.com/science/article/pii/S0167572917300018

https://www.google.com/search?q=Typical+Layered+Structure+of+Nanoparticles&sourc
e=Inms&tbm=isch&sa=X&ved=2ahUKEwjahaHLpbn3AhVItIsKHUIWACwWQ AU0AXoECAEQ
Aw&biw=1078&bih=465&dpr=1.25#imgrc=kVPj6Y6WDdrw9M
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Typically, there is a central functional layer, a protective layer, and an outer
layer allowing interaction with the biological world. The central functional layer
usually displays some useful optical or magnetic behavior. Most popular is
fluorescence. The protective layer shields the functional layer from chemical
damage by air, water, or cell components and conversely shields the cell from any
toxic properties of the chemicals composing the functional layer. The outer layer(s)
allow nanoparticles to be “biocompatible.” This generally involves two aspects,
water solubility and specific recognition. For biological use, nanoparticles are
often made water soluble by adding a hydrophilic outer layer. In addition, chemical
groups must be present on the exterior to allow specific attachment to other
molecules or structures.

Nanoparticles have a variety of uses in the biological arena:
(a) Fluorescent labeling and optical coding
(b) Detection of pathogenic microorganisms and/or specific proteins
(c) Purification and manipulation of biological components
(d) Delivery of pharmaceuticals and/or genes
(e) Tumor destruction by chemical or thermal means
(F) Contrast enhancement in magnetic resonance imaging (MRI)
Nanoparticles are now widely used in a range of biological procedures. These
include both analytical and clinical applications.

The main practical objectives of nanobiotechnology are using biological
components to achieve nanoscale tasks. Some of these tasks are nonbiological
and have applications in such areas as electronics and computing, whereas
others are applicable to biology or medicine [17].

I1. Choose the right variant.
1. What is nanotechnology?
a. the individual manipulation of molecules and atoms to create materials
with novel or improved properties
b. the creation of new terms to describe very small, almost unimaginable,
particles in physics
c. the term used to describe the size of cellular components
d. the transition of molecular biology into the physical sciences
e. none of the above

2. Which property is measured with a scanning probe microscope?
a. magnetism

b. electric resistance

c. light absorption

d. temperature

e. all of the above

3. What is considered a weakness of scanning tunneling microscopy (STM)?
. the inability to move and arrange atoms to create a design

b}
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b. the possibility of destroying the surface with the metal tip on the
microscope

c. the requirement for a conducting surface to work properly

d. the inability to apply this technology to biology

e. all of the above

. What is an atomic force microscope?

. The AFM detects the force between molecular bonds in an object.

. The AFM detects atoms or molecules by scanning the surface.

. The AFM uses photons to predict the structures present on any surface.
. The AFM detects atoms or molecules on a conducting surface.

. hone of the above

D O O T 9L b~

. Which principle is utilized to weigh a single bacterial cell or virus particle?
. Oscillation frequency is dependent upon the mass applied.

. It is impossible to weigh a single cell or particle.

c. Oscillation frequency affects the amount of light reflection.

d. Scanning electron microscopy can identify the length and width of

a cell, which can further be converted to mass.

e. none of the above

O o O

6. What is a potential use of nanoparticles in the field of biology?
a. delivery of pharmaceuticals or genetic material

b. tumor destruction

c. fluorescent labeling

d. detection of microorganisms or proteins

e. all of the above

7. What is an advantage to using a complex, multilayered nanocrystal over a
fluorescent dye?

a. They do not bleach during excitation because they have broad absorption
peaks.

b. Nanocystals are often brighter than fluorescent dyes.

c. The emission maximum of nanocrystals can be controlled by adjusting the
size of the crystal.

d. Nanostructures are longer-lived than fluorescent dyes.

e. All of the above are advantages.

8. Why is chitin the most popular material to construct nanoshells?

a. Chitin is easy to synthesize.

b. Chitin has properties that enable it to bind strongly to DNA, RNA, and

other small molecules.

c. Chitin is stable and easy to store at room temperature.

d. Chitin is naturally derived and biodegradable.

e. Chitin is easier to manipulate than the alternative for the creation of nanoshells.
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9. How can nanoparticles be used to treat cancer?

a. Nanotubes can create pores in the cancer cells, thus leaking out the cellular
components and killing the cell.

b. Some nanoparticles can bind to specific enzymes in cancer cell metabolism to
block reactions.

c. Nanoparticles can be designed to absorb radiant energy in the IR spectrum,
which produces heat that destroys only the cancer cells because living tissue does
not absorb IR energy.

d. Nanoparticles can recruit immune system components directly to the

cancer cells.

e. All of the above are uses.

10. Which of the following is a structure that can be created by
nanoengineering of DNA?

a. cubical structures

b. nanoscale scaffolds for circuits and nanowires

c. frameworks for mechanical nanodevices

d. cross-shaped DNA to create 2D matrices

e. all of the above

11. How might the behavior of individual DNA molecules be controlled from
outside the body?

a. exposure to UV light

b. attachment of a metallic antenna, allowing DNA to be melted with radio waves
c. addition of fluorescent tags

d. using an electrical current to align the DNA molecules

e. none of the above

12. Which cellular component is considered to be a nano(assembler)?
a. chromatin

b. lipids

c. ribosomes

d. DNA

e. mMRNA [17]

I11. Make up a plan of the text.
IV. Translate the paragraph in italics in a written form.
V. Come up with and write 5 questions to the text above.
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TEXTC

I. Read and pronounce correctly:

emerging scientific discipline HOBa HAayKOBa JUCIIMILIIHA
storage 30epiraHHsI

DNA microarrays mikpouunu JJHK

assessing the function of genomes oliHKa (YHKIIii TeHOMIB
refer to BITHOCHUTBHCS J10

clogging the analysis 3aCMIiUCHHS aHaITi3y

codon bias 3MIIIEHHS KOJIOHIB
consensus sequences KOHCEHCYCHI MOCI1I0BHOCTI
comparative genomics MOPIBHSUTbHA TEHOMIiKa

I1. Listen to the text: “Bioinformatics and Computer analysis” and feel the
gaps from the text.
1) As noted before, the use of computers has revolutionized the way in which
genetic information has been
2) The term bioinformatics has been comed to describe the of using
computers to handle biological information. It encompasses a large number of
fields.
3)Bioinformatics includes about biomolecules.
4)By far the greatest achievement of the has been the sequencing of the
human genome. The term bioinformatics is now used to include analyses
associated with DNA microarrays and assessing the function of genomes.
5)At the NCBI home page you can explore many different ways.
6)The contains the gene name and description, its location, a graphical
representation of the introns etc.
7) The page also contains links to research papers on the :
8) Individual chromosomes can be explored via a that allows you to zoom
in and out of various regions.
9)The amount of information generated by the Human Genome Project
10)Data mining refers to the use of computer programs to the data.

I11. Unscramble the words to complete the sentences:
Nanobiotechnology has now become increasingly important in the field

of ENICIDEMNANO (1), drug delivery, and immunology. Many new
promising technologies and methods for the synthesis
of ONANPARTSELCI (2) are  being developed through chemical
alteration, LOGICALOIB (3)reduction, and scaffolding to increase the
applications of nanobiotechnology in health. However, more in-depth research and
clinical SLATRI (4) need to be conducted to advance the applications of
nanomedicine. Similarly, moral, LACETIH (5), regulatory issues and

challenges like toxicity and side effects of nanoparticles need to be addressed
before the in vivo human use of nanomedicine.
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Nanobiotechnology is the ECAFRNTI (6) of nanotechnology and
biotechnology and it includes the application of nanotechnology in the life
sciences. This branch of nanotechnology is now widely applicable in:

a. New molecular imaging techniques, which are used to diagnose the disease in
early stages and to understand the effects of therapies.

b. Quantitative analytical tools that give an idea of how does the cell act at the
molecular level.

c.Physical model of the cell as a machine, which can help us to understand the
mechanism of the disease and target it effectively.

d.Better ex vivo and improvement in current laboratory techniques.

e. Better drug delivery systems [40].

IV. Multiple Choice. Identify the letter of the choice that best completes the
statement or answers the question:

1. The microorganisms called prokaryotes are

a. bacteria and viruses.

b. single-celled organisms that lack a nucleus.

c. heterotrophs that contain no DNA.

d. single-celled organisms that form protein clumps.

2. Small circular pieces of DNA found inside bacteria in addition to them
chromosome is called

a. DNA

b. a clone

c. RNA

d. a plasmid

. What does it mean to “clone a gene”?
. make many copies of the gene

. remove the gene

. change the gene

. destroy the gene

O O T Y W

4. Which band of DNA is the smallest?
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5. The two kinds of stem cells are
a. Big and small

b. prokaryote and eukaryote

c. Adult and embryonic

d. Diploid and haploid

6. Which of the following are potantial therapeutic uses of embryonic stem
cells?

a. replace nerve cells after an accident.

b. regenerate cells of the immune system.

c. repair damage to heart muscle after a heart attack

d. All of the above are potential therapeutic uses of embryonic stem cells.

7. One difference between adult and embryonic stem cells is

a. Adult stem cells can become a limited number of cell types while embryonic
stem cells can become any cell type.

b. Adult stem cells can become any cell type while embryonic stem cells can
become a limited number of cell types.

c. Adult stem cells are found in embryos while embryonic stem cells are found
in adults.

d. There is no difference between embryonic stem cells and adult stem cells.

8. The cells removed from the blastocyst of a developing embryo are called
a. somatic cells

b. gametes

c. the inner cell mass

d. blood cells

9. What is a disadvantage of adult stem cells over embryonic stem cells?
a. They are difficult to grow in large numbers.

b. They can differentiate into a limited number of cell types.

c. They are difficult to locate since there are so few of them.

d. All of the above are disadvantages.
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10. What is the difference between DNA and RNA?

a. DNA contains a phosphate group, but RNA does not.

b. Both DNA and RNA contain a sugar, but only DNA has a pentose.

c. The sugar ring in RNA has an extra hydroxyl group that is missing in the
pentose of DNA.

d. DNA consists of five different nitrogenous bases, but RNA only contains
four different bases.

e. RNA only contains pyrimidines and DNA only contains purines.

11. Watch or listen to the video and retell the content of the video according
to the plan.

1. Pharma industry facing 4 dangers

2. Empower patients

3. Augmented reality

4. Custumized personalized medicine

5. 3D printing

6. Body sensors

137



TEXTS FOR LISTENING:
Unit 1 Text: Biotechnology and the developing world

Successful agriculture holds the answer to the poverty gap between the
rich and poor nations. In the developed world agricultural sciences are well
developed producing an abundance of high-quality products. Agricultural
biotechnology will further improve quality, variety and yield. Will these new
plant species, improved by genetic engineering, find their way to the developing
countries ensuring higher productivity, greater resistance to disease and be more
marketable? It is not yet clear what will happen other than that the affluent
nations will become increasingly well endowed with an abundance of food.
Worldwide there will be enough food for all, but will it always continue to be
disproportionately distributed? Biotechnology developments need high inputs in
terms of finance and a skilled workforce — both of which are in short supply in
most developing nations. Sadly, there is a growing gap between biotechnology
in highly industrialized countries and the biotechnology-based needs of
developing countries.

While many developing nations have successfully collaborated in the past
with Western biotechnology companies, it is salutary to note that between 1986
and 1991 the percentage of arrangements implemented by US biotechnology
companies with developing countries dropped from 20% to 3%! The ability of
developing nations to avail themselves of the many promises of new
biotechnology will to a large extent depend on their capacity to integrate modern
developments of biotechnology within their own research and innovation
systems, in accordance with their own needs and priorities.

Unit 2 Text C: Availability of by-products

Not all processes will involve biosystems. In particular, the processes of
reverse osmosis and ultrafiltration are finding increasing uses. Reverse 0smosis
is a method of concentrating liquid solutions in which a porous membrane
allows water to pass through but not the salts dissolved in it. Ultrafiltration is a
method of separating the high and low molecular weight compounds in a liquid
by allowing the liquid and low molecular weight compounds to pass through
while holding back the high molecular weight compounds and suspended solids.
Some current applications of these technologies include concentration of dilute
factory effluents, concentration of dilute food products, sterilisation of water,
purification of brackish water and separation of edible solids from dilute
effluents.

Waste materials are frequently important for economic and environmental
reasons. For example, many by-products of the food industry are of low
economic value and are often discharged into waterways, creating serious
environmental pollution problems. An attractive feature of carbohydrate waste
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as a raw material is that, if its low cost can be coupled with suitable low
handling costs, an economic process may be obtained. Furthermore, the
worldwide trend towards stricter effluent control measures, or the parallel
increase in effluent disposal charges, can lead to the concept of waste as a
‘negative cost’ raw material. However, the composition or dilution of the waste
may be so dispersed that transport to a production centre may be prohibitive. On
these occasions biotechnology may only serve to reduce a pollution hazard.

Unit 3 Text C: Genetic engineering

Genes are the fundamental basis of all life, determine the properties of all
living forms of life, and are defined segments of DNA. Because DNA structure
and composition in all living forms is essentially the same, any technology that
can isolate, change or reproduce a gene is likely to have an impact on almost
every aspect of society.

Genetic recombination, as occurs during normal sexual reproduction,
consists of the breakage and rejoining of the DNA molecules of the
chromosomes, and is of fundamental importance to living organisms for the
reassortment of genetic material. Genetic manipulation has been performed for
centuries by selective breeding of plants and animals superimposed on natural
variation. The potential for genetic variation has, thus, been limited to close
taxonomic relatives.

In contrast, recombinant DNA techniques, popularly termed gene cloning
or genetic engineering, offer potentially unlimited opportunities for creating new
combinations of genes that at the moment do not exist under natural conditions.
Genetic engineering has been defined as the formation of new combinations of
heritable material by the insertion of nucleic acid molecules, produced by
whatever means outside the cell, into any virus, bacterial plasmid or other vector
system so as to allow their incorporation into a host organism in which they do
not naturally occur, but in which they are capable of continued propagation. In
essence, gene technology is the modification of the genetic properties of an
organism by the use of recombinant DNA technology. Genes may be viewed as
the biological software and are the programs that drive the growth, development
and functioning of an organism. By changing the software in a precise and
controlled manner, it becomes possible to produce desired changes in the
characteristics of the organism.

Unit 4 Text C: The bioreactor

Bioreactors are the containment vehicles of any biotechnology-based
production process, be it for brewing, organic or amino acids, antibiotics,
enzymes, vaccines or for bioremediation. For each biotechnology process the
most suitable containment system must be designed to give the correct
environment for optimising the growth and metabolic activity of the biocatalyst.
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Bioreactors range from simple stirred or non-stirred open containers to complex
aseptic integrated systems involving varying levels of advanced computer
control.

Bioreactors occur in two distinct types. In the first instance they are
primarily non-aseptic systems where it is not absolutely essential to operate with
entirely pure cultures, e.g. brewing, effluent disposal systems; while in the
second type, aseptic conditions are a prerequisite for successful product
formation, e.g. antibiotics, vitamins, polysaccharides and recombinant proteins.
This type of process involves considerable challenges on the part of engineering
construction and operation.

The physical form of many of the most widely used bioreactors has not
altered much over the past forty years; however, in recent years, novel forms of
bioreactors have been developed to suit the needs of specific bioprocesses and
such innovations are finding increasingly specialised roles in bioprocess
technology.

In all forms of fermentation, the ultimate aim is to ensure that all parts of
the system are subject to the same conditions. Within the bioreactor the
microorganisms are suspended in the aqueous nutrient medium containing the
necessary substrates for growth of the organism and required product formation.
All nutrients, including oxygen, must be provided to diffuse into each cell and
waste products such as heat, carbon dioxide and waste metabolites removed.

Unit 5 Text C: The use of enzymes

The use of enzymes has many advantages: a) they are of natural origin
and therefore should not be toxic; b) they are very specific in their way of
acting, so they do not cause undesirable secondary reactions; c) they operate
under moderate conditions of temperature and pH and do not require drastic
processing conditions that may alter the nature of the food, nor of very
expensive equipment; d) they act at low concentrations of enzymes, and f) they
are easily inactivated once the desired degree of transformation has been
reached.

On the other hand, the main limitation is that some of them are very
expensive and cannot be easily obtained; however, it is convenient to take stock
of the advantages and disadvantages of carrying out a certain reaction with
enzymes, or with other chemical or physical methods. It should be noted that in
this sense many technological innovations are making these catalysts cheaper, as
Is the case of genetic engineering that transforms microorganisms and makes
them overproducers of enzymes.

Like any other food additive, sugar enzymes must comply with certain
quality specifications, especially in terms of their toxicity, or that of the
microorganism that produces it, if it is of microbial origin. Because the enzymes
that are used in the industry are not pure (it is very expensive to complete
purification), it is necessary to take into account all the extra materials they
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contain; for this reason, a commercial enzyme preparation is actually a mixture
of enzymes, in which one of them predominates in activity[20].

Unit 6 Text C: Photosynthesis

Photosynthesis is a biological process used by
many cellular organisms to convert light energy into chemical energy, which is
stored inorganic compounds that can later be metabolized through cellular
respiration to fuel the organism's activities. The term usually refers to oxygenic
photosynthesis, where oxygen is produced as a byproduct, and some of the
chemical energy produced is stored in carbohydrate molecules such
as sugars, starch, glycogen and cellulose, which are synthesized
from endergonic reaction of carbon dioxide with water.
Most plants, algae and cyanobacteria perform photosynthesis; such organisms
are called photoautotrophs. Photosynthesis is largely responsible for producing
and maintaining the oxygen content of the Earth's atmosphere, and supplies
most of the biological energy necessary for complex life on Earth [25].

Artificial photosynthesis refers to processes that convert direct solar light into
sustainable fuels. These processes imitate natural photosynthesis, the process by
which plants produce biomass from water and carbon dioxide. In artificial
photosynthesis, water is split into hydrogen and oxygen and combined with
CO2 to produce hydrocarbons. It comprises 3 approaches: electrochemical
conversion with solar power, direct conversion via photo(electro)chemical
systems and direct conversion via biological and biohybrid systems (i.e., living
photosynthetic cell factories). Around 100 research groups worldwide are
working on understanding basic relationships and developing prototypes. Most
of the available systems show low solar-to-chemicals conversion efficiencies
and need significant improvements in order to serve as industrial-scale
production platforms. The goal in the near future is to increase performance to
10% solar-to-hydrogen efficiency. Efforts are aimed at increasing the efficiency
to 30% by 2050. Furthermore, artificial photosynthesis could benefit from
progress in the field of CO2 capture and from the development of photovoltaic
components [24].

Unit 7 Text C: MICROBES

Microbes play a crucial role in our lives. In fact we couldn’t live without them
but they could live without us. That is because some fungi and also soil bacteria,
called the decomposers, break down dead plants and animals and their waste
products into simpler substances, called nutrients.

These nutrients, including carbon dioxide, water, sodium and potassium are
returned to the environment so that other living things can use them. This
cyclical process by which essential elements are released and reused is known as
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recycling. All essential elements such as carbon and nitrogen are cycled through
biochemical pathways [30].

Microbes are involved in many processes, such as the carbon and nitrogen
cycles, and are responsible for both the production and consumption of
greenhouse gases such as carbon dioxide and methane. Microbes could have
various positive and negative feedback responses to temperature, but the extent
of these is not completely understood. The reason is that microbes live in very
diverse communities that interact with other organisms and the environment in
complex ways, which makes it difficult to make predictions about the effects of
microbes on climate change, but scientists are trying to include microbial
activity in climate change models. What is certain is that human activities have
helped to increase the production of greenhouse gases by microbes [30].

Unit 8 Text C: Biotech/GM trees

Trees provide man’s basic needs for food, fuel, shelter, in industry and
pharmaceuticals. Trees are known to effectively and efficiently sequester CO2
and other greenhouse gases and slow down the rate of global warming, hence
the current global attention on their care and preservation. Biotechnology and
genetic engineering are tools that can contribute to the improvement of crops
and trees. Genetically modified (GM) trees are developed to contain useful traits
to lower production costs of wood products, and increase productivity. They
improve the economics of tree plantations through creation of suitable raw
materials, decreased pesticide use, disease resistance, and rehabilitation of
degraded lands. GM trees are useful for the lumber, pulp and paper industry;
assure quality and nutritious fruits; and improve forest covers [15]. Engineering
trees to make them more resilient to changing climates and are better able to
defend against pests and diseases is critical to keep our forests and trees healthy.

Unit 9 Text: Dolly the cloned sheep

Cells in an early embryo are totipotent; that is, they possess the ability to divide
and give rise to any type of body cell (liver, spleen, brain, etc.). Later on, cells lose
this ability. They become committed to generating a particular tissue such as the
nervous system or the digestive tract. Most cells in an adult animal can either no
longer divide or else only give rise to a particular, specialized type of cell. During
development, different genes are expressed in different tissues and others are shut
down. So while almost all adult cells retain a complete genome, they don’t retain
the ability to develop into new individuals.

The cloning of Dolly the sheep showed that it is possible to reset the clock of
an adult cell to zero and start development again. In Dolly’s case, the trick was to
starve cultured udder cells from the donor animal so that both the cell and the DNA
stopped dividing (i.e., the cells entered the GO stage of the cell cycle). What
exactly happens to the DNA when the cell is starved is not known. However, there
Is probably some modification, including demethylation, which converts the DNA
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back to a form resembling that of an embryonic cell. When the resting GO nucleus
is placed in an egg cell whose own nucleus has been removed, it starts dividing
again. The egg is then transplanted into a female animal, where it will develop into
an embryo. If all goes well, a baby will be born.

Early in 1996, at the Roslin Institute in Scotland, the world’s first cloned
animal, Dolly the sheep, was born. The donor nucleus came from a mammary
gland cell (also known as the udder) from a pregnant ewe. Since Dolly’s birth, a
variety of other animals, including cattle, pigs, goats, mice, and cats have been
cloned. Dolly herself has been mated and gave birth to a lamb of her own—named
Bonnie—during Easter 1998. Strictly speaking, Dolly is not a complete clone. In
addition to the nucleus, which contains the majority of the genetic information,
animal cells contain a few genes in their mitochondria. In Dolly’s case, only the
nuclear DNA was cloned. The mitochondrial DNA was provided by the egg cell
that received the nucleus.

Following Dolly, the cloned sheep, several mammals have now been cloned.
However, the success rate is still low.

Unit 10 Text C: Advantages of GMOs

Genetically modified organisms or GMOs are a product of a form of scientific
farming, where crops are administered with chemicals to increase their sizes and
yields. It is becoming more and more common in many types of food we see every
day. But due to its concept, it has been a topic in heated debates around the world,
with proponents and opponents pushing their arguments.

Here is list of Advantages of GMOs:

They offer more useful knowledge for genetics. The mapping of GMO
genetic material has increased knowledge about genetic alterations and paved the
way for the enhancement of genes in crops to make them more beneficial in terms
of production and human consumption. For instance, crops can be engineered to
resist unfavorable temperatures or produce higher yields, thus providing a greater
level of genetic diversity in regions where climate hinders productivity.

They allow for more profit. GMOs have become a very efficient means for
farmers to make larger profits, as it allows them to spend less time on resources. It
is also economically efficient in a way that these organisms are designed to be
pest-resistant, eliminating the need to use pesticides, which means more savings.

They add more value to crops. Another great reason to grow GMO crops is
that these plants will get added nutritional value, especially among those that
previously lack the necessary vitamins and minerals. As there are regions around
the world that heavily rely on rice or corn, plant genes can be added to such crops
to boost their nutritional value, which is particularly helpful in malnourished
populations. And because GMOs are able to resist pests and other plant diseases,
crop yields will be increased without the farmers having to use pesticides.

They are known to decrease the prices of food. Advanced crops and higher
yields certainly mean lower costs, which are a benefit that can be passed to the
consumers in the form of cheaper food products. This will be very helpful to
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families who cannot afford to buy supplies for everyday consumption. This also
means that starvation will be prevented.

They yield products that are found to be safe. After precise testing and
evaluation of GMOs and other related products, they are found to be safe for
human consumption. In fact, study shows that they are even safer compared to
traditional crops [21].

Unit 11 Text C: General principles of gene therapy

The most straightforward use of gene therapy is to deal with a hereditary
defect due to a single gene and that occurs only when both copies of the gene are
defective—that is, a recessive condition. Introducing a single good copy of the
gene can then cure the defect. This is sometimes known as replacement gene
therapy. Furthermore, it would obviously simplify treatment if the disease mostly
affects just one or a few organs. The main steps involved in replacement gene
therapy are as follows: a) Identification and characterization of gene; b) Cloning of
gene; c) Choice of vector; d) Method of delivery; e) Expression of gene.

The first step is to identify the genetic defect and to clone a good copy of the
gene involved. The gene must then be delivered to the patient. This involves
choosing a vector together with a suitable method of delivery. In addition, the
vector/gene construct must be designed to allow proper expression of the gene,
once inside the patient.

Delivery may be performed in a variety of ways. The vector/gene construct
may be injected into the bloodstream or other tissue. It may be aerosolized and
sprayed into the nose and airways. In some cases, cells are removed from the
patient, engineered while growing in culture, and then returned to the patient. This
approach is known as ex vivo gene therapy because the actual genetic engineering
takes place outside the patient. In the laboratory, most manipulations are done
with genes carried on bacterial plasmids. Although gene therapy has occasionally
been performed directly with plasmid DNA carrying a therapeutic gene, more
often specialized delivery systems are used. In most cases a modified virus is used
as the vector. Because viruses cause disease, they first need to be genetically
disarmed in order to be used in gene therapy. About 70% of human gene therapy
trials have used viral vectors. (Two main groups of viruses have been used,
retroviruses and adenoviruses). In addition, in a smaller proportion of cases DNA
has been delivered inside liposomes or projected into tissues by the gene gun.

In gene replacement therapy, a functional copy of the gene responsible for the
hereditary defect is inserted. The most popular approach is for the gene to be
carried on an engineered virus vector [17].

Unit 12 Text C: Commercial cell therapies in Europ

Work on regenerative medicine is not only happening in academic
laboratories, novel cell-based therapies are also being developed by commercial
companies in Europe and across the world.
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Most of the medicines we commonly use are made by the pharmaceutical
industry and are developed through techniques of traditional chemistry. Since the
early 1980s a second commercial sector, the biotechnology or ‘biotech’ industry
has been developing novel therapeutics based on biological material. Biotech
products include protein drugs made by genetically-engineered cell cultures,
monoclonal antibodies (laboratory-made copies of a single human antibody, often
for use in cancer treatment) and, most recently, human cell-based therapies. Cell
therapies are treatments that use human cells, including stem cells, with the aim of
restoring, maintaining, or improving the functioning of human tissues or organs.
They may be used to repair or compensate for damage caused by trauma or
disease.

There are currently around 50 firms developing cell therapies within Europe.
It is difficult to give an exact figure because the cell industry is very dynamic.
Companies merge, get bought over, go out of business or change the focus of their
scientific work, while new start-up firms can enter the picture at any time. The
information on commercial firms discussed here was collected as part of a
European Commission Framework Programme 7 project
called Regenerative Medicine in Europe (REMEDIE) which ran from 2008-2011.

Cell therapy firms are not evenly distributed across Europe; the majority are
concentrated in Germany, France and the United Kingdom. These countries all
have strong existing infrastructures, including regulations and facilities, for
biomedical research and commercialisation and so it is not surprising that they
have also become ‘hubs’ for cell therapy within Europe.

Stem cells have much greater potential to treat chronic health conditions
affecting large numbers of people including diabetes, heart disease,
neurodegenerative and autoimmune illnesses. They are also more complex to work
with and can raise greater social and ethical concerns. Almost all the stem cell
therapies being developed by European firms involve ‘adult’ stem cells derived
from bone marrow or similar tissues. No European firms are developing cell
therapies based on human embryonic stem cells (hESC), most probably because
this ethically controversial technique is prohibited in some European countries and
because such products cannot be patented in Europe. There are a small number of
private companies in the United Kingdom and Sweden supplying hESCs for
research purposes. Only a few firms in Europe are currently working with foetal or
induced pluripotent stem cells [25].

Unit 13 Text C: What is animal breeding?

Farm animal breeding is the activity in farm animal production providing the
next generation of farm animals. Animal breeding ensures a continuous
improvement of farm animals, generation after generation. Different animal traits
are measured and the best animals are used a parent-animals. In this way, breeders
provide livestock farmers with a next generation of animals. Farm animal breeders
have an essential contribution to a healthy and sustainable food supply chain. There
are some important issues in animal breeding:
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- Farm animal breeding includes all farmed animal species both on land and
in water.

- Animal breeding and reproduction is at the top of the animal production
pyramid and hence defines the quality of all animals used in agriculture.

- Farm animal breeders indirectly influence food safety and public health,
product quality, efficiency, environment, animal health and welfare, and
genetic diversity.

- Breeding is society sensitive because it drives changes in the
genetic make-up of animals and the use of new technologies (e.g.
genomics, computing sciences).

- ACode of Good Practicefor Farm Animal Breeding and
Reproduction encourages transparency and supports the dialogue of
breeders with society.

Sorts of breeding: 1) Cross-breeding: individuals of different breeds or lines are
used to mate. 2) Pure breeding: the same breed or lines are used to mate.
3)Inbreeding: two close relatives mate.

Important for the breeding industry is to create a sustainable breeding
environment, to reach long term views and condition. Sustainability in animal
breeding and reproduction means the extent to which animal breeding and
reproduction, as managed by professional organisations, contribute to maintenance
and good care of animal genetic resources for future generations.

"A future with a sustainable animal agriculture can be created with the
contribution of animal breeding and reproduction"[30].

Unit 14 Text C: Botox - Botulinum toxin

Botulinum toxin is the most toxic substance known. It is made by the
anaerobic bacterium, Clostridium botulinum, and is the cause of botulism, a severe
form of food poisoning. It has been proposed as a biowarfare agent but has actually
found its most frequent application in cosmetics, under the name Botox. It is also
used to treat a few clinical conditions where a muscle relaxant is needed.
Botulinum toxin is a neurotoxin that blocks transmission of signals from nerves to
muscles, thus causing muscular paralysis. The incredible potency of botulinum
toxin is due to its enzyme activity—it is a zinc proteinase that cleaves proteins of
the neuromuscular junction that are required for release of the neurotransmitter
acetylcholine. Death is generally due to paralysis of the lungs and respiratory
failure.

Clostridium botulinum almost never causes infections but will grow in canned
food that has not been thoroughly sterilized. Botulinum toxin then accumulates in
the contaminated food and, if ingested, may cause botulism. The bacteria are
actually widespread, and traces are often present in food. The problem arises when
contaminated food is not sterilized and is stored under anaerobic conditions that
allow Clostridium to multiply. If the food is not heated thoroughly (which destroys
the toxin), poisoning may occur. Botulinum toxin lacks a leader sequence, and
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instead of being secreted it is released by bacterial lysis. The toxin is synthesized
as a single inactive precursor protein. This is then cleaved to give a heavy chain
(the binding protein; MW approximately 100,000) plus a light chain (the actual
toxin; MW approx 50,000). These are held together by a disulfide bond.

Botulinum toxin is actually produced in a complex with a hemagglutinin,
which causes blood cells to clump or agglutinate, and other associated proteins.
The genes encoding these components are clustered together in two perons,
transcribed in opposite directions...

Terrorists of the Japanese cult Aum Shinrikyo have attempted to use
botulinum toxin. Aerosols were dispersed at various sites in Tokyo and at U.S.
military installations in Japan on several occasions between 1990 and 1995. The
attacks failed, mainly because they used strains of Clostridium botulinum that
failed to produce toxin [17].

Unit 15 Text C: The Human Genome Project

The Human Genome Project is an ambitious research effort aimed at
deciphering the chemical makeup of the entire human genetic code (i.e., the
genome). The primary work of the project is to develop three research tools that
will allow scientists to identify genes involved in both rare and common diseases.
Another project priority is to examine the ethical, legal, and social implications of
new genetic technologies and to educate the public about these issues. Although it
has been in existence for less than 6 years, the Human Genome Project already has
produced results that are permeating basic biological research and clinical
medicine. For example, researchers have successfully mapped the mouse genome,
and work is well under way to develop a genetic map of the rat, a useful model for
studying complex disorders such as hypertension, diabetes, and alcoholism.

The Human Genome Project is an international research project whose
primary mission is to decipher the chemical sequence of the complete human
genetic material (i.e., the entire genome), identify all 50,000 to 100,000 genes
contained within the genome, and provide research tools to analyze all this genetic
information. This ambitious project is based on the fact that the isolation and
analysis of the genetic material contained in the DNA can provide scientists with
powerful new approaches to understanding the development of diseases and to
creating new strategies for their prevention and treatment. Nearly all human
medical conditions, except physical injuries, are related to changes (i.e., mutations)
in the structure and function of DNA. These disorders include the 4,000 or so
heritable “Mendelian” diseases that result from mutations in a single gene;
complex and common disorders that arise from heritable alterations in multiple
genes; and disorders, such as many cancers, that result from DNA mutations
acquired during a person’s lifetime.

Although scientists have performed many of these tasks and experiments for
decades, the Human Genome Project is unique and remarkable for the enormity of
its effort. The human genome contains 3 billion DNA building blocks (i.e.,
nucleotides), enough to fill approximately one thousand 1,000-page telephone
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books if each nucleotide is represented by one letter. Given the size of the human
genome, researchers must develop new methods for DNA analysis that can process
large amounts of information quickly, cost-effectively, and accurately. These
techniques will characterize DNA for family studies of disease, create genomic
maps, determine the nucleotide sequence of genes and other large DNA fragments,
identify genes, and enable extensive computer manipulations of genetic data [37].

Unit 16 Text C: Bioinformatics and Computer analysis

As noted before, the use of computers has revolutionized the way in which
genetic information has been gathered and analyzed. The term bioinformatics has
been coined to describe the emerging scientific discipline of using computers to
handle biological information. It encompasses a large number of fields.
Bioinformatics includes the storage, retrieval, and analysis of data about
biomolecules. By far the greatest achievement of the bioinformatics revolution has
been the sequencing of the human genome. The term bioinformatics is now used to
include analyses associated with DNA microarrays and assessing the function of
genomes.

Because bioinformatics is so widely used, it is important to make genomic data
available to researchers. The data from the Human Genome Project are available
on the Internet through the National Center of Biotechnology website
(http://www.ncbi.nlm.nih.gov/). At the NCBI home page you can explore the
human genome many different ways. Using Entrez Gene, a specific gene can be
identified by name. The record for each gene contains the gene name and
description, its location, a graphical representation of the introns and exons for all
the protein isoforms that are known, and a summary of all the information known
about the gene. Additionally, the various domains within the protein, such as actin
binding sites, are listed with links to explain the domain and its function. Finally,
genes and/or regions of DNA from other organisms that are homologous to the
gene are shown. The page also contains links to research papers on the gene’s
function.

The program Map Viewer (http://www.ncbi.nlm.nih.gov/mapview/) is used to
browse the human genome without any particular gene in mind. For example,
individual chromosomes can be explored via a graphical interface that allows you
to zoom in and out of various regions. Another genome browser can be found at
http://www.ensembl.org. The amount of information generated by the Human
Genome Project is tremendous; therefore, understanding this information without
the use of computers is too difficult. Data mining refers to the use of computer
programs to search and interpret the data. Many bioinformatics researchers develop
programs that search the genomic data banks and sift, sort, and filter the raw
sequence data. Data mining programs often process information using the
following steps:

1. Selection of the data of interest.

2. Preprocessing or “data cleansing.” Unnecessary information is removed to

avoid slowing or clogging the analysis.

148


http://www.ensembl.org/

3. Transformation of the data into a format convenient for analysis.
4. Extraction of patterns and relationships from the data.
5. Interpretation and evaluation.

These programs can be designed to search for related sequences,
determine areas of coding and noncoding DNA by looking at codon bias, or
search for known consensus sequences, just to name a few applications.
Searching for related sequences or similarity searches allows researchers to
identify a potential function for a gene. If a gene of unknown function from
humans is very similar to a characterized gene from flies, the two encoded
proteins may have similar functions. This type of research is called comparative
genomics.
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ENGLISH-UKRAINIAN DICTIONARY
YMOBHI CKOPOYEHHA

adj — adjective MpUKMETHUK

adv — adverb npuciiBHUK

n — noun iIMEHHUK

pl — plural MmHOXMHA

past. p. — past participle q1€MPUKMETHUK MUHYJIOTO Yacy

pres.p. — present participle Ji€EMpUKMETHUK TEHEPIITHLOTO Yacy
v — verb niecioBo

A

ABO blood group [e1-bi:-ou blad gru:p] BiamiHHICTE KpOBI IO Tpymax
accelerant [ok'seloront]n mpuckoproBau, karamizaTop

accuracy [ &kjorasi Jn TO4HICTB, IPABHIBHICTD, TOCTOBIPHICTH acetic [o'Si:tiK]adj
OLITOBUH

acid ['esid]n kucnora, kuciuii, kucnotaui acidify [o'sidifar]v migkucitoBaru
acquired immunity [o'kwarad 1'mju:nati]HaOyTuit iMyHITET

activator proteins [ aktiverto ‘prouti:nz | 6110K-aKTHBATOP, 36yaHHUK

additive [ 'aditiv]n nomatok, momirika

adhere [od h1o]v ckiieroBaTUCS, MPUITUIIATH

adhesive [od hi:S1v]n pedoBuHa, sika 3B’s13ye admixture [od miksta]n momimka
adverse ['advs3:S]adj mOOIYHMIMA, IKIITHBUM

adverse drug reaction (ADR) ['&dv3:s drag ri'ak/>n] mobOiuna peakiis
npenapary

affinity [o'finiti]n cxoxicTh, ciopigHenicTs agent [ ‘erdzont]s arent, dakrop,
3aci0

agitation [ eedz1'terf(o)n] 6oBTaHHS, IEpeMilTyBaHHS

aggressive gene therapy [o'gresiv dzi:n 'Oeropi] arpecuBHa reHHa Teparis
ammonia [o'mou.ni.o]n amiak

analgesic [ anel dzesik]n 6one3acnokiinmBuii 3aci0, aHAIbI€THK

antidote [ entidout]n mpoTHOTpYTa, aHTHIOT

anti-infective [ enti-in'fektiv]n npotubakTepianbauii 3acio

anti-inflammatory ['anti-in’ flamatari]n npoTu3ananpauii 3aci6 antiviral

[, @ntr'varral]n npoTuBipycHuii 3acio

apparent [ paront]adj oueBuHMI

application [ aplr'keif(a)n]n 3acTocyBaHHs, KOMIIpEC, MPUMOYKA assay [9'Ser]n
npoba, 3pa3ok, aHaIi3

atomizer ['etovmaiza]n po3nuiatoBay, acpo30abHUIA IHTAIATOP auxiliary

[0:9' z1ljori]adj moomixkHUT 3aCiO

B

B cell [bi: sel] Tun kniTHHE IMyHHOT CHCTEMH, SIKa BUPOOJISiE aHTUTLIA
balance [ balons]n Baru
balm [ba:m]n 6anb3am; memica mikapcebka bark [ba:k]n kopa
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base [beis]n ocHoBa bead [bi:d]n rpanyna

bile-expelling [bail-1ks'pelig]adj xkoBuorinuuii binder [ 'bainds]n peuoBuna, sxa
3B’SI3Yy€

biotechnologies [baroutek 'noladsiz] 6ioTexHomorii

bitter ['bito]n.adj ripkoTa, ripkmii

blend [blend]n cymir boil[boil]v kum’sstutr bond [bond]n 38’5130k

bubonic plague[bju: 'bonik plerg ] 6ybonHa uyma

bud [bad] OyTon, OpyHBKa

buffer [bond]n 6ydpepuuit po3unn bulk[balk]n maca

botulinum toxin [botulinum "toksin] 6oTynoTokcun

C

carbohydrate ['ka:bou'hardrert ]n ByriteBoz carbonisation [ ka:banar'zeifan]
obByTI0BaHHA carrier [ Keerio]n HoCi#

chain [ffein]n nanitor, nanimoxok chamomile [ 'kaeemoa mail]n pomarika charge
[tfa:d3]n 3apsn

chromatography [ krouvma 'tografi Jn xpomarorpadis

cleanse [Klenz v ounatu, nesindikysatu coagulation[kou egju’lerfan]
KOaryJsiis, 3ropTaHHs

coat [kout]n o60omonKa

combinatorial screening [kom bamno'to:rial “skri:niy | komGinaTopae
00CTeXEHHs

condenser [kon'densa]n konaeHcaTop, X0MoAMIBHUK conjugate [ kpndzogit]ad
TapHUH, CIIOIYYeHHUH conversion [kon'v3:[fon]n 3mMiHa, IepeTBOPEHHS €
cure[Kjua]n mikyBaHHSI, Kypc JTIKYBaHHS

cytochrome - nuroxpom

D

deactivation [ di akti'verf>n | neakTuBalis, BiIKIIOYCHHS

decoction [di'kok[an]nBigBap decolorant [di: 'Kalarant]n BigOimoBau
decompose [ di:kam'poavz]vpo3nanarucs, po3kinaaarucs dehydration

[ di:hardretfon]n 3HeBomHEHHSI, AeTiapartis

deletion [d1'li;f*>n] BuTydeHHs, 3HUIIICHHS

density ['densiti]n rycTuna, rycTicTh

depth [depO]n rimbuna, iHTeHcHBHICTE derivative [dr’ rvatiV]adj moximHe
develop [dr'velop]v BusiBisaTH, po3pobmoBatu deviation [ di:vi'erfon]n
BIIXMJIEHHS

diluent ['diljuant]n po3pimkyBau, po3unaauk dimension [d1’menfan]n po3mip,
BennumrHa, 00’eM dispense[dis’pens]v Biamyckaru Jsiku dispersion[dis p3;fan]n
nucrepcis, aucnepryBants dissolution[ disa’lu:fan]n pozunHenHs

distillation [ distr’lerfan]n auctmsis, meperonka diuretic [ darjua’retik]n
Ce4oriHHuM 3aci0

dosage [ 'dousids]n mo3yBanns dressing [ 'dreSim]n moB’si3ka drier[ drara]n
cylapka

151



drip [drip]vkamartu, cTikaTH 1Mo Kparuism
duplication [ dju:pli'kerf*] ny0OaroBaHHS, THpaXKyBaHHS

E

edible vaccine ['edob?l 'vaeksi:n JicriBHa, XapuoBa BaKIHHa

emission [1'mifon]n BUIIpOMiHIOBaHHS, BUITyCKaHHS

emollient [1'moliont]n mom’sikiyroua peyoBrHa, IOM’ IKIITyBad
emulsifier[1'malsifaio]n emysbsrarop

enzyme [ 'enzaim]n pepment, ersum equilibrium [ i:kwr' librrom]n piBaoBara
equipment [1'kwipmont]n o06agHaHHs, ycTaTKyBaHHS error [ era]n momMuika,
noxuoka

ester[ ' esto]n ckimagauit edip

estimation [ estr' merfon]» Bu3Hauenns, ouintoBanus ether ['1:00]n mpoctuii edip
evaporate[1'veeporeit]v BurapoByBatucs, BUTIApOBYBATH exaggeration
[1g9,zaed3.0'rer.fon]n nepebinbinenns exchange [1ks einds]n oomin

exotoxin [eksou 'tpksin] ek3oTokcHH

expectorant [eks'pektoront]n Binxapkyrounii 3aci0d

expression vector [ 1ks'pref>n 'vekto |BexTopHuUii ren

F

Fab fragments [feb 'fraegmants ] pparmentu Fab

fat [feet]n xup

fermentation [ f3:men'terfon]n pepmenrartis, 6poxinns fibre [ faiba]n BosokHO
fineness of powder ['fainnis ov 'pavds] crymiae moapioHeHHS mopomky flame
[fletm]n moxy™m’st

flask [fla:sk]n xonba

fluctuate ['flaktjoert]v komusatucs, Oyt Hectivikum fluid [ flu(:)1d]» pinuna
formulation [ fo:mju'lerfon]n TexnoOTIS MPUTOTYBAHHS JIIKIB

foxglove[ foksglav]n HanepcTsaaka

freeze [fri:z]v3amopoxysartu frequency [ fri:kwansi]ngactora funnel ['fanl]n
Jiika

functional genomics ['fagkfanl dzi’nomiks]dyHkiioHaasHa reHOMIKa

G

Ganciclovir - rannukioBip

gene library [dzi:n 'laibrori] renomHua 6i6mioTeka
genetic markers [d31'netik ‘'ma:koz Jrenetruni mapkepu
ginseng [ dzinsen]n skeHbIIeHD

goggles ['goglz]n 3axucHi okyasipu

graduate ['graedjust]n MipHa ckisiHKa, MeH3ypKa granulation [ grenjo’lerfan]n
TpaHyJISAIS

graph [gra:f]» niarpama, kpuBa

growth factor [grouf 'feekto Jdakrop pocty

grinding ['graindin] po3mentoBaHHs, pO3THPAHHS
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guanylate cyclase - ryaninariukias
guideline [ gaidlain]n mociOHMK, KEPIBHUIITBO

H
hairpin ['hespim]mimunbka

half-life [ha:f-laif] nepion mamiBpo3maxy

hazard [ 'hazod]n HeOe3neka, mkigmuBui dakrop heat [hi:t]n Teruto, Temiora
heterogeneity [ hetoraudsi'ni:iti]n rereporennicTs, HeoHOPIAHICTD holder
['hovlda]n TpuMmay, mraTus

homogeneous [ hovma'dzi:nias]adj roMorennuii, oaqHopiaamid hood [hud]n
BUTSDKHA T1ada

hormone ["ha:maun] ropmon

humidifier [hju(:) 'midifara]n 38003k yBay humidity [hju(:) 'miditi]n BosoricTs
hydrolysis [har drolisis]n rizpo:mi3 hydrous [ "hardras]adj BogHMiA, BOASHMI
hypnotic [hip ' notik]n cHoxiliHu#t 3aci0

hypodermic [ haipav ' d3:miK]adj migmkipauit

I

ICAML1 (intercellular adhesion molecule) - mi>kkTiTHHHA MOJIEKYJ1a afare3ii
identification [ar dentifi'kerfon]n inenTudikaris, po3mizHanus identity
[ar'dentiti]n iqeHTHYHICTD, ICTUHHICTD

ignition [1g'nifon]n o30iHHS

immerse [1'ms3:S]v ycTpoMIIsaTH, 3aHyproBaTH impurity [1m'pjuariti]n
3a0pyIHCHHS, TOMIIIOK inactive [1n'aktiV]adj IHEpTHUH, TACHBHUAN
incorporation [in Ko:pa'rerfon] 3minryBaHHs, BKIIOYCHHS

index ['indeks]nmokasuuk, koedinient indicate[ ‘indikert]v ykasysaru,
no3navaru infiltrate[ ‘infiltrert]v indinerpyBaTn, HacuuyBaTn
infusion[in'fju:3on]n BIMBaHHS, HACTIH

ingredient [in'gri:diont]n inrpeaieHT, KOMIOHEHT, CKiIa0Ba (YacTrHa) inhibitor
[1n"hibita]n 3aTpumMytoumiit pakxTop, iHrIGITOP

initial [1'nifol]adj mouaTkoBMiA, BUXiqHMIA, IepBUHHMIA inlet [ '1nlet]n BXimHuMit
OTBIp, BXiJ

inscription [in'skripfan]n mpomnuc penenra insolubility[inspljo ' biliti]n
HEPO34YMHHICTH instability [ 1nsta'biliti] HecTiiikicTh, HecTabLMBHICTE iNStallation
[, insta’lerfan]n ycTanoBka, npuctpiii instill [1n'stil]v yBoguTu kparismu,
3akaryBatH intensifier [1n'tensifaio]n mocumoBay intensity[in'tensiti]n
IHTEHCUBHICTb, HaNPYXeHHsI interaction[  intor’ ek fon]n B3aemois,
B3aeMO3B’s130K interfere [ nto'fro]v 3aBaxkatu, pooutH nepenonu intermediate
[, into’ mi:dist]adj mpoMixkHMIA TpoayKT intolerance [N’ tolorons]s HecTepmHiCTS,
HECTINKICTh

intoxication [in toksi'keifon]n inTokcuKanis, oTpyenns iodine ['aroudi:n]n iiox
irradiate [1'rerdiert]nv onmpomiHtOBaTH, BUIIPOMIiHIOBATH irreversible

[, 1r1'v3:50bl]adj HEOOOpOTHMI

isolate ['arsolert]vizoaroBaTH, BUALIATH
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isoform [1zouf’am]izoopma

J

jumping gene [ 'dzampin d3i:n] ctpubarodi reHu
jar [d3a:]n Ganka, mocyauHa jet [d3et]n cTpymiHb
join [dzo1n]v3’eqnyBatu juice [d3u:S]n cik

junk DNA [d3Ank di:-en-e1] cmitreBa JJHK

K

kettle [ ketl]n kazan

Kiln [kiln]v BunamroBaru, cymuru knead [ni:d]vm’situ, Micuta
knock-out ['npkaot]v ButrroBxyBau

knockout mice [ 'nokaot mais] mimmociigai My

Krypton [ 'kripton]n kpunTon

L

laboratory [lo"boratori] 1aGoparopis

label ['letbl]n eTukeTka, spmuk, mitka labelling[ 'leibliy] eTukeTyBanus,
MmapkyBaHHs laxative ['leksativ]n mponocHuii 3acio

layer ['lero]n map, psin

leak(age)| li:k(erd3)] BuTik, mpocouyBaHHs

levigate ['levigert]v po3Tupatu Ha mopox, BuryroByBatH liniment [ ltnimont]n
JiHIMEHT, piaka Ma3b linkage[ ' lmkidz]n 3’130k, 34eIICHHS, TO€THAHHS
liquid[ ' hikwid]n pinuna

load [louvd]n HaBanTaxkeHHs loop [lu:p]n meTs

loose[lu:S]adj BinbHUI, HenminbHUI lotion ['loufon]s mpumouka, T0CkHOH
low-molecular [lov-mou’lekjulo]adj HM3bKOMONEKYIISIpHUI loZenge[ ' lbzind3]n
TabieTka

lubricant ['lu:brikant]n macTunbHUI 3aci0

M

macrolides [ ' makrouv’li:ds] makposian

maceration [ maeso 'rerfon] manepaiis, BAMOYYBaHHS JIIKAPCHKOT CUPOBUHH
magistral [moa’dzistral]adj BUroTOBNICHNI 3a perienTom

marc [ma:k]n Makyxa (pocIMHHOT CHPOBHHH ) mature [ma'tjua]v 3piTu
measurement ['me3zomont]n BuMiproBaHHS

medication [ medi'keifon] mikapcekuii 3aci6 medicinal [me ' diSinl]adj mikapcekuii
medium [ 'mi:diam]n xuBHIBHE cepeaoBuiiie mix [miks]v3mimryBaTu
moistening [ morsnim] 3BostoskyBarHs mold [mavld]n hopma; mmicHsBa
mucilaginous [mould]adj cmuzoBwmii, knevkuii, B’si3kuid mucus [ 'mMju:kas]n cms
multivitamins [ maltr' vitominz]n monisitamiau muscular[ maltr vitominz]adj
M’ SI30BUH

mutation [mju: 'terf*n] myTaris
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N

nanoparticles [nano'pa:tikls] HaHoO9acTHHKH

neutralize ['nju:tralaiz]v mewrpaniszyBaru nitrogenous [nar'trod3inas]adj a3oTHui
non-addictive [non-o'diktiv]adj skuii He BUKIIMKAE 3BUKaHHS non-aqueous [non-
'e1KW1S Jadj HeBOIHU I

non-reversible [non-ri'v3:sobl]adj He3BOpoTHMIT non-volatile [non-"volotarlJadj
HEJITKHUH nostrum [ 'Nostrom]n maTeHTOBaHMi pemnapat noxious [ NDK[aS]ad)
K1 MBHH, oTpyhHuii nucleus (-1) ['nju:Klias (-ar)]n sapo

nuclear transplantation ['nju:klo traenspla:n'teif>n]aromua TpaHCIUIaHTAISA
(mepecanka)

nutrient[ 'nju:triont]n moskuBHA peUoOBHHA

O

observation [ pbza(:) verfan]n cioctepexenns, BuBueHHs occlusive [ KIu:Siv]adj
rEPMETUYHUI

occur [o'k3:]vBusBisTrcs, 3yctpivatrcs odour [ auda]n 3amax

oil[o1l]n omist

ointment [ aintmant]n ma3p

oleaginous [ oulr &ed3inoes]ad macsanii

oral ['a:rol]adj poToBuid, mepoparbHUA

overstrain ['ouVvostrein]n nepeBanTaKeHHSI, IEpeHANPYyKeHHs oxidation

[ kst derfan]n okucienus

oxygenase [ oksidzon]nacuuyBaun KucHeM

P

pad [paed]» mogymmeuka

pain-killer [pein-'kila]n3aci6 npotu 6oro particle [ pa:tikl]n vactka

pellet ['pelit]n kynbka, mimons, rpanyia penetrate[ penitrert]v nporukaTH
percolation [ p3:ka'lerfon]n mepkouisitis, mpowiHKyBaHHS, TPOCOIYBAHHS
peroxide [pa’roksard]n mepekuc

petrolatum [ petra’lertom]n Basenin

pharmaceutics [ fa:ma'sju:tiks]n TexHOMOTIS JTiIKAPCHKUX (HOpM
pharmacy[ ' fa:mosi]n papmariis, anreka

phlogistic [flo’ dzistik]adj 3anansamuit pill [pil]n mirynka

pilot ['pailot]adj nocimaumii, excriepuMenTanbHui plant [pla:nt]n pocauna
plantain[ plantin]s mogopoxuuk plaster [ 'pla:sta]n mmactup

POISONOUS [’ po1znas]adj oTpyiiHMA, TOKCHYHKI polarity [pau 'lertti]n mospHicTh
pollutant [pa’lu:tent]n 3a0pyaHioroua peuoruna pollute [pa’lu:t]v 3abpyanioBatu
porosity [po: rositi]n mopucTicTs

potent [ pauvtont]adj cunbpHO girOUHit

potentiate [pauv tenfiert]v morexHmiroBaTh, mocumopatu airo powder [ 'pavda]n
IOPOIIOK

precipitate [prr'sipitit]n ocan, ocamkyBatu

precipitation [prt,sip1'terfon]n BumaaiHHs ocaxy, IpeUmiTaIis
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phenol ['fi:nol] dpenon

[pri(:) k3:s0]n moniepeaHuK

preparation [ prepa’rerfon]v mpuroTyBaHHs

prepare [pri’'pes]vrorysaru

prescription [pris'kripfan ]n petient preservative [pri'z3:vativ]n KoHCEpBaHT
procedure [pra’'si:dza]n mpoueaypa, merox proof [pru:f]» mepesipka,
BUIIPOOYBaHHs, IIpoOa property [ propati]n akicTsb

protection [pro'tekfon]n 3axmct protective [pro tektiv]adj 3axucHmii

pulverize ['palvoraiz]v yruparu, po3rupaTtu Ha mopomrok pump [ 'palvaraiz]n
Hacoc, IoMIIa

purgative ['p3:gativ]n mporocHWMIt 3aci6 purification [ pjuarifi keifon]n ounmenns

Q

quality [ 'kwoltti]n sixicTb

quantify ['kwontifar]v Bu3HauaTH KiIbKicTh

quantum confinement ['kwontom kon'fainmont | po3amipHe KBaHTYBaHHS
qualitative[ 'kwolitativ]adj sikicHuit quantitative [ kwontitotiv]adj kibKicHu#
quantity[ kwontiti]n kinbKicTh, Bemumuunaa quenching| kwengin ] ramenss
quinquina [kwin ' kwarna]n xinae nepeBo

R

rack [reek]nmigcTaBka, mratus radiate ['rerdit]v BupoMiHoBaTH

radioscopy [ rerdr pskopi]n peHTreHockormis

range [reinds]n rayry3s, 30Ha, iIHTEpBaJI, Iiaa30H, MEKa rare [1ed]adj piaKuii,
PO3PAIHKEHUAN

rarefaction [ rear:'faek fon]n po3pimxenas

rate [reit]n mBHAKICTH, TeMII, HOpMa, KOSQIIIEHT

ray [rer]n mpoMiHb

reabsorption [ ri:ab’'so:pf(a)n] n peabcopOiist, 3BOPOTHE YCMOKTYBaHHS reach
[ri:f]vnponukaru, nocsraru

reactivity [ rizak tiviti]n peakuiiina 3gataictsb reading [ 'ri:dm] n BifyTiK,
nokasaHHs (npuiany) recover [r1'Kava]v BiTHOBITIOBATH

reduce [rr'dju:s]v3menmnyBaru, BigHoBmoBatu reflect [r1 flekt]v BinOuBatn
refrigeration [r1 fridzo rerfon]n oxomnomkeHHs, 3aMoposkeHHs regulation

[ regju’lerfon]n permamenTartis, yctaHoBJIeHHs cTaHaapTiB relative [ 'relotiv]adj
BITHOCHUH

reliability [r1 lata’biliti]n HanpifinicTs, BiporiaHicTs remedy [ 'remidi]n mikapcbkuit
3aci0

remove [r1'mu:Vv]v BuBoaAWTH, yCyBaTHu requirement [r1' kwaramoant]n Bumora
research [r1's3:f]n mocaimkennst, BuBueHHs residue [ 'rezidju:]n ocaz, 3amummox
resin [ 'rezin]n cmosna

resolution [ rezo'lu:fan]npo3unHenHs, po3mierieHHs retain [r1'temn]v
yTpUMYBaTH, 30epiratu

ring [ri]n kinbLe, UK
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rinse [rm]v momockaHHs, moockaty root [ru:t]n kopiHHs
rotate [rou 'tert]v obepraru route [ru:t]n croci6 BxuBaHHs rub [raAb]v po3tuparu

S

safety ['serfti]n 6e3neka, HamiliHicTh sage [seids]n masmis

saline[sa’'lain]n conpoBuii po3umnH salt [splt]n ciib

saltpeter ['so:It pi:to]n cemitpa sample ['sa:mpl]n mpo6a, 3pa3ox

sampler ['sa:mplo]n npunax muist oTpuMaHHs 3pa3KiB sap [s&p]n CiK (POCIUHH)
satellite viruses ['satolart 'varorasiz] Bipycu-cymyTHHKH

saturate [ 'safforert]v HacnayBatu, mpocodyBatH saturation [ Saetfo'rerfon]n
HACHYCHHS

scale [skeil]n mkaina

score [sko:]n ominka, mokasHuK screen [skri:n]n expan, mwT, GiILTP

seal [si:I]n yrineHeHHS, TepMeTH3alis

sedative ['sedativ]adj 3acniokiiuBuii, cenatuBHui sediment [ 'Sedimant]n ocan
seed [si:d]n Haciuns select [s1'lekt]v BinOuparn

semifluid [ semi flu:1d]adj HamiBpigkuit sensitivity [ Sensr tiviti]n uyTiauBicTh
separate['seprit]v BigaiaTy, BUAUIATH sequence [ 'Si:Kwans]n mocmitoBHICTH set
[set]n komrnekT, HabIp, cepist

settle ['setl]v BincToroBatHcs, ocimatu setup ['Setap]vnpunan, npunamas shake
[fe1k]v ckommxyBaTH, 300BTYBaTH shape [[eip]n popma

shelf-life [[elf-laif]n Tepmin 30epiranns (mpupataocti) shell [[el]n o6omonka
shift [[ift]n 3mimenns, 3cys

short-term [Jo:t-t3:m]adj kopoTKOUaCHUI sieve [SIV]n cHuTO

sift [sift]v mpociBaTu, GinpTpyBaTH signature ['Signiffo]n curaarypa

similarity [ simi'leriti]n cxoxicTh, HOAIOHICTD sizing [ 'Sa1zZin |n BUMIpIOBaHHS,
kambpoBka slab [slaeb]n mmactuaka, cMyx)ka, 670K

slurry ['sl3:ri]n cycnensis

soak [sauK]v yemokTyBatucs, npocouyBatu(cs) soda [ 'savda]n cona,
ByIJIeKHCauit Hatp soften[ sofn]v mom’sikiryBaTH

solid ['solid]n TBepaa peuoBuHa

solidify [sa'lidifar]v xononyrn, TBepaitu solubility [ solju biliti]n po3unHHICTE
solution [sa'lu:fan]n po3unn

solvency ['solvansi]n3gatHicTh po3unHsATH solvent [ Splvant]n po3unHHUK
source [$o:S]n mKepero

sow-foot [sou-fut]n MmauymrHEK spa [spa:]n MiHEpambHE Kepeso space [speis]n
POCTIP, MPOMIXKOK

span [span]n mpoMiXKOK 4acy, inTepBai spatula [ spatjulo]n mmaTens, monatouka
specialties ['spefaltiz]n roToBi mikapchbki 3ac00M 3aBOACHKOTO MPUTOTYBAHHS
specification [ spesifi kerfon]n cnenmdikartist, TEXHOIOTIYHI BAMOTH Specimen
['spesimin]3pa3ok, mpoba, mpemapar

spectroscopy[spek 'troskopi] cnekrpockomis spectrum (-a) ['spektrom (-
e1)|cnekTp

spirit ['spirit]adj ciuproBuUit
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splitting [ 'split]n po3mierienns, po3miapoByBaHHs spot [spot]n msima

spray [sprer]v po3nuisit, po30pu3kyBaTH squeeze [skwi:z]n cTucHeHHS,
3maBioBaHHs stability [sto'biliti]n crabinbHiCTB, cTiliKiCTD Stage [steids]n cTamis,
daza, etan

stain [stein]nv 6apBHuUK, hapOyBaTH, misMa stand [steend | mraTus, migcTaBKa
starch [sta:f]n kpoxmaib steam [sti:m]n mapa stem [stem]n cTe010

sterilizer[ 'stertlarza]n crepumizarop

stimulant ['stimjolont]s ctumyssTop, moapa3zHuk

stir [st3:]n mepemimyBanHsi, 300BTYBaHHs StOCK[ Stok]n 3amac

stopper ['stopa]nv ipoOka, 3akynoproBatu storage [ 'Sto:ridz]n30epiranus
strain [strein]n Hanpy>keHHs, HaBaHTaXCHHS, Acopmariis stratification

[, streetifi'kerfon]n po3mapyBanus

stratum (-a) ['stra:tom (-er)]n rap

strength [stren0]n cua, MilHICTh, HANIPYKEHICTh, KOHIIEHTpaIis stretch [stretf]v
BUTSTATH, PO3TATYBATH

strict [strikt]adj Tounuii, cyBopwmii strip [strip]n cMyra, cTpiuka

subdue [sab'dju:]v mocnabmoBaty, mom’skmryBatu submersion [sab'ms:fan]n
3aHypeHHs B pinHy subscription [sab'skripfon]n mponuc (wactuHa perenTa)
substance[ 'sabstons]n peuoBuna

substitute ['sabstitju:t]n 3amicHuK, 3aMiHHUK

suction ['sak[an]adjn BimcMOKTYBabHHMIA, BicMOKTYBaHHS sudorific

[ sju:da’rifik]n moTorinuuii 3aciod

sulphurous ['salfaras]adj cipuncTuit supersound ['sju:pasaond]n yneTpa3Byk
suppository [sa'pozitari]n cBiuka, cymo3uTopiit suppress [sa'pres]v
NpUTHIYYBaTH, ranbMyBatu surface ['S3:fis]h moBepxus

survey ['s3:ver]n oocTexxenns, nocmimkeHns suspend [sas'pend]v miaBimyBarw,
3aTPUMYBATH suspension [sas'penfon]n cycnensis, 3aBHCh sustain [saS tein]v
BUTpUMYBaTH, BUTepIutoBatu swell [swel]v HaOyxaTu, HaOpsikaTH

synthesize ['sm61 saiz]v cuaTe3yBatu

T
tablet [ taeblit]r TabaeTka taste [teiSt]n cmax

temperate ['temparit]adj momipHuii temporary [ 'temparari]adj TkMyacoBuii

tension [ 'tenfon]n Tck, Hanpyra

test [test]n Tect, mpoba, BunpoOyBanHs thermal ['03:mol]adj TerutoBui,
TepMaIbHUN

thermolysis [03: molisis]» Tepmouti3, Termosimaaya thickness ['01knis]n roBmuna,
trap, uiibHicTh thin-layer [01n-'lers]adj TonkoIIIapOBHI

threshold ['Oref hould]n mopir, mexxa, rpanus tight [tart]adj ninbpHUH,
FEPMETUYHUI

tight-fitting [tart-"fitm]adj 1rineHO migirHaHui timing [ 'taimim|n xpoHoMeTpaxk
tincture [ 'tigka]n HacTosiHKa tissue [ 'tifu:]n TkanuHa titrate [ tartrert]v turpyBatu
tolerate [ 'tolorert]v BunocutH, ButpumMyBatu tool [tu:l]n iHcTpyMeHT, mpuian
toxicant [ 'toksikont]n TokcureHHiCTS
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transfer ['treensfo(:)]n mepenecenns, nmepemimenns transformation

[ treensfo'meifon]n neperBopenHs transient [ 'tranzront]adj TuMyacoBwmii

tray [tre1]n oTiK, 50100, MiIOH

treatment [ 'tri:tmont]n 06po6ka, mikyBanHs triturate [ 'tritjorert]v po3tuparu Ha
nopoiok troche [trovf]n mactuika, TabieTka

tube [tju:b]n TpyOKka, podipka turbidity [t3: biditi]n momyTHIHHS

U

ultraviolet detector ['altro'varalit di'tekto] ynprpadioneroBuii netexTop
undiluted [andar'lju:tid]adj Hepo3OaBnenuii, Hepo3Beaenuid unfit [AN" fit]adj
HeNpUIATHUH, Heriaxoasmui uniformity[ ju:nr fo:miti]n oqHOpiAHICTB,
yHipiKaisa

unit ['ju:nit]n oquHMIS (BUMipIOBaHHS), ammapat, npria unstable [an'sterbl]adj
HECTINKNH, HECTAOIIIbHUI

use [ju:z]v BxuBaTH, BAKOPUCTOBYBATH

V

vaccination [ veaksr neif>n] BakiuHariis

value [ 'velju:]n BemuumHa, nokasHuk valve [vealv]n kiaman

vaporize ['veiparaiz]v Bunaposysatucst vehicle ['vi:ikl]n TpancnopTauii 3acio
velocity [vr'lositi]n mBHaKICTH

venom ['venam]n oTpyTa

vent [vent]adj BeHTHIAIIIHKIN, BUXITHUNA OTBIp

verification [ verifi'kerfan]n nepeBipka, KOHTPOJIb, MiATBEPDKEHHS vessel
['vesl]nmocynuna

vial ['vaiol]n mpo0Gipka, ammyna, ¢akon virulent ['virolont]adj otpyitani,
BIpYJICHTHHH Viscosity [viS'KosSiti]n B’s13KicTh, TATydicTh volume [ voljom]n
o0csr

vomitive ['vomitiv] OmroBOTHUI 3aci0

W

wall [wo:l]n cTinka

warning ['wo:nim]n octopora, nonepempkenss wash [wo]v Mutu, mpomMmuBatu
waste [weist]n Bigxomu

waterproof ['wa:.ta.pru:fladj BoOHEIPOHUKHUI Wave [WeIV |n XBHIISA
wavelength ['wervlen0]n noBxuna xBuiti wax [waks]n Bick

weigh [wer]v3BaxxyBaTu weight [weit]n maca, Bara welding [ 'weldin]n
3BapIOBAHHS

wet [wet]v 3mouyBaTH, 3B0J03KyBaTH Wormwood [ 'W3:mwud]n mouH ripKuit

X

xanthenen kcanten xanthinen kcaHTiH Xenon ['ZeNpn]n KCEHOH
X-rays ['eks'reiz]n penTreHiBchki mpoMeHi xylenen KCHtou
xylose ['zailous | kcumo3a
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Y

yeast [ji:st]n mpixxmxki

yeast prion [ji:st prion] api>kmKOBi MPioHN
yield [ji:st]n Buxin yperiten inpur

Z

zeolite ['zi:oulart]n eomit zero [ zrarou]n vy

zinc [zmK]n uak

zipper ['zip.or]n 3atuckau zirconium [z3: ' Kavnjom]n mupKkoHiit zoosterolsn
300CTEPUHU

zymen pepMeHT, eH3uM Zymohexasen anposas3a

zymolysisn pepMeHTaTHBHUI TiapoITi3
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Some Bioinformatics Websites:
m GenBank and linked databases

O http://www.ncbi.nlm.nih.gov/Entrez/

O http://www.ncbi.nlm.nih.gov/mapview/

O http://www.ncbi.nlm.nih.gov/genome/guide/human/
m Institute for Genomics Research (TIGR)

O http://www.tigr.org/tdb

m Genome Database (GDB) (human genome)

O http://www.gdb.org

m European Bioinformatics Institute (including EMBL and Swissprot)
O http://www.ebi.ac.uk/

m Flybase (Drosophila genome)

O http://flybase.bio.indiana.edu:82

m RCSB Protein Data Bank

O http://www.rcsb.org/pdb/

m PIR Protein Information Resource (PIR)

O http://www-nbrf.georgetown.edu

Indopmariitai pecypceu:
https://www.youtube.com/watch?v=RrTCjp2015M
https://www.youtube.com/watch?v=XXu15NIOuGo
https://www.youtube.com/watch?v=4fBQ2umTaMA
https://www.youtube.com/watch?v=cTFnTRjemCw
https://www.youtube.com/watch?v=0zdO1mLXBQE
https://www.youtube.com/watch?v=cp6lifuY XFw
https://www.youtube.com/watch?v=E6WAQpRulhA
https://www.youtube.com/watch?v=IWclhlyKeog
https://www.youtube.com/watch?v=IljKZiaEn BA
https://www.youtube.com/watch?v=C6j7F-JhtmQ&t=88s
https://www.youtube.com/watch?v=DagfAglIZDQE
https://www.youtube.com/watch?v=9db44fBrWrE
https://www.youtube.com/watch?v=fHS-OY9XDZc
https://www.youtube.com/watch?v=xNYASNEdgg8
https://www.youtube.com/watch?v=00QSGX93J50I
https://www.youtube.com/watch?v=0QSGX93J50I
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HaBuanbnwmii mociOHuk «Biotechnology» mpennasnaueHuit mist 3100yBaviB BHIOT
OCBITH (DaKyJbTETy XIMIYHUX Ta 010()apMaIleBTUUHUX TEXHOJIOT1H, SIKi BUBYAIOTh AUCITUTUIIHY
«IHo3emMHa MoBa (haxoBoro crnpsimyBaHHs». [I0CIOHHMK CKIagaeThCsi 3 YOTHPHOX YACTUH, 0
KO)KHOTO 3 SIKUX HaJeKHUTh MO JBa po3aumd. KoXHHMH po3Mdiia BKIIOYAE€ aBTEHTHYHUIMA
JEKCUYHUIA MaTrepiall Ta CHCTEMY MOBHUX Ta YMOBHO-MOBIIEHHEBUX BIpaB A (hOpMyBaHHS
MOBHOI KOMIIETEHIIIT.
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