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OT ABTOPOB

YuyebHoe mnocobue mnpeaHa3HAaYeHO Jii CTYJEHTOB €CTECTBEHHO-
Hay4yHbIX ()aKyJIbTETOB, @ UMEHHO — JJIsl CTYJE€HTOB — OHOTEXHOJIOIOB
Nucturyra ¢usukum  Kazanckoro (IIpuBoipkckoro)  deaepaibHOTO
yHuBepcutera ypoBHs Intermediate / Upper-Intermediate. lannoe noco6ue
COJECPKUT AyTEHTUYHBIE U aBTOPCKUE MaTepUalIbl, a TaKXKe PAJl MPaAKTHU-
YECKUX 3aJIaHUi 110 aHTJIMHCKOMY SI3BIKY JIJIsl clienualibHbIX 1eneit (ESP).

[enpto mocoOus ABISIETCS OBJIAJICHUE CTYJIEHTAMU KOMIETEHIIUSIMHU
YCTHOT'O U MUCHbMEHHOTO MPOeCCHOHATBHO-OPUEHTUPOBAHHOTO OOIICHUS
Ha aHTJIMMCKOM s3bIke. B 3agaum mocoOusi BXOAUT pa3BUTHE HABHIKOB U
YMEHHI CAMOCTOATENBHO pad0TaTh C Ay TEHTUYHBIMU TEKCTAMU HA AHTJIUI-
CKOM SI3BIKE.

[Tocobue coctout u3 12 mMomymnen, KakIblii U3 KOTOPBIX COJEPKHUT
MaTtepuaibl JJIs U3YyYarollero YTEHUs W NEPEBOJIa HAYYHOW U HAYYHO-
MOMYJIAPHOW JIUTEpPaTypbl MHKEHEPHOW M OMOJOTMYECKON HaIpaBJiCH-
HOCTH, pe(epupOoBaHusl TEKCTOB, BEICHUS AUCKYCCUM, U3JT0KEHUS TTPE3CH-
TallUil U HAITUCAHUS 3CCE O 33IaHHBIM TEMAaM.

[IpunoxeHne COAECPHKUT METOJUYECKHUE YKA3aHUS W KIUWIIE IS
COCTAaBJICHUS aHHOTAllM TEKCTOB M CTATEH, & TAKXKE IO COCTABJICHUIO
IPE3EHTAMNA U HAIIUCAHUIO 3CCE.

[Tocobue MoOkeT OBITh PEKOMEHJOBAHO K WCIOJIB30BAHUIO IS
ayAUTOPHOM U CaMOCTOSITETILHOU PabOThI CTYIEHTOB. MaTepuaibl HocoOus
MPOIILUIN anpoOaIIo B CTYyACHYECKUX TPYIINaXx.
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UNIT 1
THE SUBJECT OF BIOTECHNOLOGY
PRE-READING

Before reading the text try to discuss the following questions:
e @Give the definition of biotechnology in your own words.
e What are the main goals of biotechnology nowadays?

1. Practice reading the following words with the help of given

transcriptions.
biotechnology [ bara(v)tek nolod3] wvaccines [ vaeksiinz]
harnesses [ ' ha:nosiz] herbicide [ ' ho:brsaid]
cellular [ 'seljulo] environment [’ vamronm(o)nt]
breakthrough [ breikfru:] decreasing [d1 kri:sin]

cardiovascular [ ka:drov vaskjolo]

2. Read the following words and try to remember them:
VOCABULARY

combat [ ' kombat] O00pOThCs

harness [ ' ha:nos] HCMOJIb30BAaTh
heal [hi:1] HCICIUTD
confronting [kon' frantin] MPOTUBOCTOSAIIUNA
greenhouse [ 'gri:nhavs] MMapHUKOBBIN
toolbox [ 'tu:lboks] HHCTPpYMEHTapHUi
affecting [o'fekti] 3aTparuBaroIIun
precise [pr1 sA1s] TOYHBIN
debilitating [d1 bilitertin | W3HYPUTEIbHBIN
facilitate [fo silitert] COICHUCTBOBATh
application [ @pli'keifonz] HCTI0JIb30BaHUE
cardiovascular [ ka:diov'vaskjolo]  cepaedHO-cOCYIUCTHINM
nutrition [njo tr1f(o)n] MMUTAHUE



READING
3. Read the text and answer the questions.
The subject of Biotechnology

At its simplest, biotechnology is technology based on biology —
biotechnology harnesses cellular and biomolecular processes to develop
technologies and products that help improve our lives and the health of our
planet. We have used the biological processes of microorganisms for more
than 6,000 years to make useful food products, such as bread and cheese,
and to preserve dairy products.

Modern biotechnology provides breakthrough products and
technologies to combat debilitating and rare diseases, reduce our
environmental footprint, feed the hungry, use less and cleaner energy, and
have safer, cleaner and more efficient industrial manufacturing processes.

Currently, there are more than 250 biotechnology health care products
and vaccines available to patients, many for previously untreatable diseases.
More than 13.3 million farmers around the world use agricultural
biotechnology to increase yields, prevent damage from insects and pests and
reduce farming's impact on the environment. And more than 50 biorefineries
are being built across North America to test and refine technologies to
produce biofuels and chemicals from renewable biomass, which can help
reduce greenhouse gas emissions.

Recent advances in biotechnology are helping us prepare for and meet
society’s most pressing challenges. Here's how to:

Heal the World
Biotech is helping to heal the world by harnessing nature's own
toolbox and using our own genetic makeup to heal and guide lines of
research by:
» Reducing rates of infectious disease;
* Saving millions of children's lives;
* Changing the odds of serious, life-threatening conditions affecting
millions around the world;

* Tailoring treatments to minimize health risks and side effects;
6



* Creating more precise tools for disease detection; and
* Combating serious illnesses and everyday threats confronting the
developing world.

Fuel the World
Biotech uses biological processes such as fermentation and harnesses

biocatalysts such as enzymes, yeast, and other microbes to become

microscopic manufacturing plants. Biotech is helping to fuel the world by:

 Streamlining the steps in chemical manufacturing processes by 80%;

» Lowering the temperature for cleaning clothes and potentially saving $4.1
billion annually;

* Improving manufacturing process efficiency to save 50% or more on
operating costs;

* Reducing use of and reliance on petrochemicals;

 Using biofuels to cut greenhouse gas emissions by 52% or more;

* Decreasing water usage and waste generation; and

 Tapping into the full potential of traditional biomass waste products.

Feed the World
Biotech improves crop insect resistance, enhances crop herbicide

tolerance and facilitates the use of more environmentally sustainable

farming practices. Biotech is helping to feed the world by:

» Generating higher crop yields with fewer inputs;

* Lowering volumes of agricultural chemicals required by crops-limiting
the run-off of these products into the environment;

» Using biotech crops that need fewer applications of pesticides and that
allow farmers to reduce tilling farmland;

* Developing crops with enhanced nutrition profiles that solve vitamin and
nutrient deficiencies;

* Producing foods free of allergens and toxins such as mycotoxin; and

* Improving food and crop oil content to help improve cardiovascular
health.

(Adopted from https://www.bio.org/what-biotechnology)
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QUESTIONS

1. What is biotechnology based on?

2. When did people start using biotechnology?

3. What issues does modern biotechnology deal with?

4. What is the contribution of these technologies to medicine?
5. What is biofuel and is there an economic benefit of its using?
6. How does biotechnology help people in feeding?

AFTER TEXT TASKS

4. Match the words similar in meaning.

1. untreatable a) revolving
2. yield b) decrease
3. minimize c) influence
4. impact d) harvest
5. renewable ¢) diminish
6. create f) get better
7. improve g) incurable
8. decrease h) make

5. Match the words opposite in meaning.

1. develop a) consistency
2. improve b) stop

3. disease c) destroy

4. create d) degrade

5. confronting ¢) medication

6. Translate the following word combinations into Russian.
1. Technology based on

2. To reduce our environmental footprint

3. To reduce farming's impact on the environment

4. Are being built across North America

5. Recent advances in biotechnology

8



6. Changing the odds of serious, life-threatening conditions
7. Creating more precise tools for disease detection
8. Decreasing water usage and waste generation

7. Find the English equivalents to the word combinations in the text.

1. CokpailieHue UCTIOIb30BAHUS U 3aBUCUMOCTH OT HEPTEXUMUU

2. ITapHUKOBBIE Ta3bI

3. Heuzneunmsie O0Jie3HU

4. CoxpaHeHHUE KU3HEW MUJJIMOHOB JIETEU

5. Co3nanue 060Jiee TOUHBIX UHCTPYMEHTOB ISl BBISBICHUS O00JIE€3HU

6. UnauBuayanbHOE JICUCHUE OTACIBHBIX JIUI] AJIsI MUHUMHU3ALUN PUCKOB
3I0POBBS U TOOOYHBIX 3P HEKTOB

7.Mcnonb30BaHWE MOJHOTO TOTEHIHMana TPagULIHUOHHBIX  OTXOJOB
OoromMacchl

8. Co3nanne 0oJiee BBICOKUX YPOKAEB C MEHBIIMMH 3aTpaTaMu

9. [Ipon3BOACTBO MPOAYKTOB, CBOOOHBIX OT aJIJIEPT€HOB U TOKCHUHOB

8. Complete the sentences using the text.

1. Biotechnology harnesses cellular and...processes to develop ... and
products that help improve our lives and the health of our planet.

2. Currently, there are more than 250 biotechnology health care ... and ...
available to patients, many for previously ... diseases.

3. And more than 50 biorefineries are being built across ... to test and refine
technologies to ... biofuels and chemicals from ... biomass, which can help
reduce greenhouse gas emissions.

4. More than 13.3 million ... around the world use agricultural
biotechnology to increase..., prevent damage from insects and pests and ...
farming’s impact on the environment.

5. Biotech uses biological processes such as ... and harnesses biocatalysts
such as enzymes, yeast, and other microbes to become ... manufacturing
plants.

6. Using biofuels to cut ... gas emissions by 52% or more.



7. Using biotech crops that need fewer ... of pesticides and that allow
farmers to reduce tilling ... .

8. Improving food and crop oil content to help ... cardiovascular ... .

9. Retell the text The subject of Biotechnology.

COMPREHENSION
10. Read the text about the history of biotechnology and make up
questions to it.

Nowadays, pioneers of biotechnology are discovering original
solutions for better feed, food and consumer goods. They build on the
information gained through the scientific innovation of previous pioneers.
Observe how precedent discoveries have improved quality of life.

Increasing on their sympathetic of methodical processes, ancient
Egyptians innovated with their use of advanced fermentation and breeding
practices. Did you know?

The antique Egyptians made wine using fermentation techniques
based on a sympathetic of the microbiological processes that happen in the
absence of oxygen. Egyptians also used fermentation technologies to create
dough rise throughout bread making.

Opening with his first visit to the Americas in 1492, Christopher
Columbus and other explorers introduced corn, native to the Americas, to
the rest of the world, and European growers modified the plant to their
unique growing conditions. Spanish navigators also returned with potatoes,
which are native to the Andes in South America. Two centuries after their
European introduction, potatoes were a staple in European countries.

In 1864, French chemist Louis Pasteur developed the process named
after him and known today as pasteurization, which uses heat to destroy
damaging microorganisms in products. The products are then sealed airtight
for safety. Pasteur's scientific breakthrough enhanced quality of life,
allowing products such as milk to be transported without spoiling.

People didn't be familiar with where genes lived until DNA
(deoxyribonucleic acid) was "discovered" or unspoken in the early 1950s.
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British scientist Rosalind Franklin's DNA research shaped the foundation
for James Watson and Francis Crick's 1953 detection of the structure of
DNA, the ladder-like double helix. Watson and Crick perfected the DNA
structural replica that Franklin explores earlier.

In 1973, researchers Stanley Cohen and Herbert Boyer were the first
in the direction of apply this technique. Working to help people living with
diabetes, they lifted hereditary materials from one organism's DNA and copy
them into another's. It's the story of insulin.

Modern biotechnology deals more with the treatment of ailments and
alteration of organisms to better human life. Most breakthroughs in
biotechnology have all been relatively current, with the earliest
advancement being about 170 years ago with the discovery of microbes.
Proteins were only discovered in 1830, with the isolation of the first enzyme
following closely three years later. In 1859, Darwin published his
revolutionary book, On the Origin of Species. Six years later, Gregor
Mendel, considered the father of modern genetics, discovers the laws of
heredity and laid the groundwork for genetic research. Near the turn of the
century, Louis Pasteur and Robert Koch provided the basis for research in
microbiology. These numerous advancements allowed modern
biotechnology to rise.

With the advent of X-ray diffraction, Watson and Crick discovered the
structure of deoxyribonucleic acid (DNA)- a double helix. This is
considered one of the most important discoveries in biotechnology it has led
to the possibility to directly alter genetic traits. Key advances in
biotechnology that followed include Nirenberg and Khorana deciphering the
codons of 20 amino acids and Borlaug successfully increasing the yield of

wheat by 70%.
(Adopted from http://www.biotechonweb.com/History-of-biotech. html)

11. Take turns to ask and answer questions to the text about the history of
biotechnology.
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12. Translate the following text into English.

BniepBbie TepMUH «OUOTEXHOJIOTUS» MIPUMEHUI BEHT€PCKUI UHXKEHED
Kapn Opexku B 1917 romy. MHcnonp3oBaHue B NPOMBIIIJICHHOM
MPOU3BOACTBE MUKPOOPTaHU3MOB WM UX (EPMEHTOB, 00E€CIECUYNUBAIOIINX
TEXHOJOTMYECKUN TMPOLECC M3BECTHBI u3iapesiie. B Hawaie XX Beka
aKTUBHO Ppa3BUBAJIACH OpOJUIbHAS U MHUKPOOMOJOTUYECKAs MPOMBIII-
JIEHHOCTb. B 3TH e roapl ObUIN MPEANPUHSTHI IEPBHIE MOMBITKY HATAUTh
MPOU3BOACTBO AaHTUOMOTHUKOB, TMUILEBBIX KOHIEHTPATOB, MOJYYEHHBIX W3
JPOXIKEH, OCYIECTBUTh KOHTPOJIb (DepMEHTALIUM TPOJYKTOB PaCTHU-
TEJILHOTO W >KMBOTHOT'O MPOUCXOXkJeHUS. [IepBblii aHTUOMOTUK — MEHU-
IWUIAH — YAAJ0Ch BBIJAEINUTh U OYUCTUTH A0 IpruemiieMoro ypoBHs B 1940
roay. 9TO JaJI0 HOBBIE 3aJlauyd: MOMCK W MPOU3BOJICTBO JIEKAPCTBEHHBIX
BEILIECTB, MPOAYIUPYEMBIX MHUKPOOPTaHM3MAMHU TOBBIIICHUEM YPOBHS
O0100€30MacHOCTH HOBBIX JIEKAPCTBEHHBIX MIPEIAPATOB.

(Adopted from https.//ru.wikipedia.org/wiki/buomexnonoecus)
WRITING

13. Write a 200-250 words essay on the following topic:

e How would I help humanity as a scientist in the field of biotechnology.
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UNIT 2

BRANCHES OF BIOTECHNOLOGY

PRE-READING
e How many branches of biotechnology do you know?
e What field of biotechnology are you going to study?

1. Practice reading the following words with the help of given

transcriptions.
gene [d31:n] environmental [1n_vai(o)ron 'mentl]
genome [ 'dz1:novm] pesticide [ "pestisaid]
antibiotic [ @entibai’ptik] mitochondrion  [marto(v) kondrion]
organism [‘0:goniz(o)m] medication [ medikeif(o)n]
industrial [1n dastrial] marine [mo’ri:n]

2. Read the following words and try to remember them.
VOCABULARY

cure [ 'kjoo] METOJI JICUCHUS

crop [krop] ypoxkai, KyJIbTypa
fungus [ fangos] rpudOK

biofilm [bro film] OMoIICHKA
bioremediation [barort mi:dieifn] OMOBOCCTAaHOBJICHUE
enzyme [ 'enzaim] dbepMeHT

drug [drag] MEJIMKAMEHT, JICKapCTBO
fertility [f3: trl1t1] TJIOJIOPOJINE
micropropagation [markroupropa’geifn] MUKpPOpa3MHOXKEHHUE
stock [stok] 3arac, CKjaJl

substitute [ 'sabstitju:t] 3aMeHa

vehicle [ 'viikl] TPaHCIIOPTHOE CPEACTBO
manipulation [monipjou lerfn] BO3/ICHCTBHUE

13



READING
3. Read the text and answer the questions.

Branches of Biotechnology

Biotechnology has more than a few different branches which are
referred to by dissimilar terms mainly noticeable with dissimilar colors to
clarify the biotechnological field that it is used in. The majority extensively
used ones for medical processes, like finding genetic cures by going through
genomic manipulations and creating organisms to produce antibiotics.

Green biotechnology is used in orientation to agricultural process that
use biotechnology. Some examples of that would be the development of
transgenic plants that are calculated to survive under precise environmental
circumstances. A large goal of the green biotechnology is to expand more
environment friendly solutions, for example to find a way take out the need
for pesticides.

Green biotechnology which is more usually known as Plant
Biotechnology is a rapidly increasing field within Modern biotechnology. It
essentially involves the opening of foreign genes into inexpensively
important plant species, resulting in crop improvement and the production
of novel products in plants.

The term wused for manufacturing biotechnology 1is white
biotechnology. This type of biotechnology is used to decrease the costs for
producing industrial supplies that occur when traditional processes are used.
For example, white biotechnology can expand an organism that is capable
to produce a certain useful chemical by natural processes quite than by
industrial ways that it was done earlier.

The industrial biotechnology society usually accepts an informal
divide between manufacturing and pharmaceutical biotechnology. An
example would be that of company rising fungus to produce antibiotics, e.g.
penicillin from the penicillium fungi.

14



Some additional examples of branches of biotechnology are blue
biotechnologies that deal with marine and a marine usage of biotechnology,
but that is not very extensively used. When discussing about not the straight
research part of biotechnology then bioeconomy is used to talk about the
savings and the economical benefits that biotechnology brings.

Biotechnology with marine organisms, feed into aquaculture, marine
animal and fish health, marine natural goods (including medicines),
biofilms, bioremediation, marine ecology and bio-oceanography and other
marine products (e.g. Enzymes).

There are several branches of Biotechnology. They are classified as:

Blue Biotechnology:

This branch of biotechnology helps to control the marine organisms
and water borne organisms. It is a process which has to do with marine or
underwater environment.

Bioinformatics:

Bioinformatics is the combination of computer and biotechnology. It
helps in finding the analysis of data related to Biotechnology. It is used for
various purposes like drugs, for the development of medicines; it is also
used to improve the fertility of crops and plants and also for pest, drought
and it is resistance to diseases.

Green Biotechnology:

Green Biotechnology is the term used for the agricultural sector. With
the help of the process called the Micropropagation (a practice of producing
larger number of plants through the existing stock of plants) which helps in
selecting the right quality of plants and crops.

Red Biotechnology:

Red biotechnology is referred to as Medical Biotechnology. It is used
for the production of drugs and antibiotic medicines. It also helps to create

or design organisms. Through the process of genetic manipulation it helps
15



to cure genetic issues in organisms. It also helps in analysing diseases in
organisms. It also helps in developing new ways of diagnosis by performing
tests.

White Biotechnology:

White Biotechnology is also called and known by the name Industry
Biotechnology. This kind of biotechnology 1s used and applied in industries
and its processes. The various uses of this Biotechnology include:
biopolymers (Plastics) Substitutes, new invention of vehicle parts and fuels
for the vehicles, invention of fibers for the clothing industry, it is also
involved in developing new chemicals and the production process.

(Adopted from http.//www.biotechonweb.com/branches-of-biotech.html)
QUESTIONS:
1. What is the title of biotechnology that controls marine organisms?
2. What are the objectives of Bioinformatics?
3. What is the other name of Green Biotechnology?
4. What branch of biotechnology deals with medicine?
5. What branch of biotechnology is referred to industry?

AFTER TEXT TASKS

4. Match the words opposite in meaning.
1. different a) artificial
2. majority b) connect
3. increasing c¢) similar
4. divide d) decline
5. improvement €) minority
6. natural f) decreasing

5. Translate the following word combinations into Russian.
1. The industrial biotechnology
2. Plant Biotechnology
3. Biotechnology with marine organisms
4. Biopolymers (Plastics) Substitutes
5. Marine natural goods (including medicines)
16
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6. Environment friendly solutions

7. Process called the Micropropagation

8. By the name Industry Biotechnology

6. Find the English equivalents to the word combinations in the text.

[TogBOoaHBIN MUD

© N U AW

. TpaHcreHHbie pacTeHUs
. YIIy4dIlieHue ypoxas

[IepeHocumMbie BOOOM

. TommBo 1715 TpaHcnopra

Y CcTOMYHUBOCTH K OOJIE3HAM

Menuimmackas buorexaonorus

bunorexHomorus ¢ MOPCKHMHU OpraHU3MaMU

7. Match the following terms with definitions.

1. Bioinformatics

a) 1s referred to as Medical
Biotechnology.

2. Green Biotechnology

b) is the combination of computer and
biotechnology.

3. Red biotechnology

c) is a branch of biomedical sciences
that uses novel technologies for
production, formulation, and synthesis
of biological substances from the living
organisms, which act as drug molecules
for the treatment

4. White Biotechnology

d) are Transgenic plants.

5.Plants whose
modified

DNA

1S

e) is the term used for the agricultural
sector.

6.Pharmaceutical
biotechnology

f) is also called and known by the name
Industry Biotechnology.
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8. Complete the sentences using the text.

1. Green biotechnology is ... in orientation to agricultural ... that use
biotechnology.

2. It essentially ... the opening of foreign genes into inexpensively
important plant species.

3. Some additional examples of branches of ... are blue biotechnologies
that deal with marine and a ... usage of biotechnology.

4. Biotechnology with marine organisms, feed into aquaculture, marine ..
and fish health, marine natural ... (including medicines).

5. Red biotechnology is referred to as ... Biotechnology.

6. Green Biotechnology is the term ... for the ... sector.

9. Find out the key words of the text Branches of Biotechnology.

10. Use the key words to write out the main idea of the text Branches of
Biotechnology.

11. Give the summary of the text Branches of Biotechnology.

COMPREHENSION
12. Read the text about other colors of biotechnology and make up
questions to it.

Other colors of biotechnology

Although the aforementioned categories are considered to be the most
established, other areas have also been assigned colors. Yellow
biotechnology refers to biotechnology used to improve nutrition. Closely
linked to green biotechnology, yellow biotechnology aims to utilize
enzymatic and microbial processes, as well as genetic modification, to
improve the nutritional content of foods.

Grey biotechnology heavily focuses on environmental preservation
and contaminant removal, whist brown biotechnology involves the use and
management of desert land. Smaller branches include gold biotechnology,
primarily bioinformatics, violet biotechnology, relating to patents and law,
and dark biotechnology, associated with biological weapons and

bioterrorism.
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As biotechnology as a whole is such a broad and varied field, the color
code offers a simple classification system that allows similar areas of
biotechnology to be grouped together. This makes searching for articles or
news about a particular area easier, as it reduces the need for multiple
specific keywords.

For example, when searching for articles or papers on advances in
health-related biotechnology, a search for ‘red biotechnology’ may return
more relevant results in one go than multiple searches using specific
keywords such as health, medicine, vaccines, and pharmaceuticals.

Although widely used, the color code is not definitive and different
authors and institutions may use slight variations. Although there are
definite benefits to such system, there is definitely room for improvement.
To be most effective, it would be beneficial to support an official color code,
with properly defined categories, to minimize confusion caused by different
adaptations of the code.

There is also some degree of debate as to whether certain colors are
truly representative of their relative sectors, however, the colors themselves
are mostly arbitrary and serve only as a simple and easily recognizable label.
If this could be more widely agreed on and made uniform across different
organizations, the color-coding system could become an increasingly

valuable tool.
(Adopted from https://www.azolifesciences.com/article/The-Colors-of-
Biotechnology3b-What-do-they-mean.aspx)

13. Take turns to ask and answer questions to the text “Other colors of
biotechnology”.

14. Translate the following text into Russian.
Key differentiators between Biotechnology and Bioengineering
Biotechnology and Bioengineering have their important roles in today’s
society. The key differentiators between these two branches are given
below:
e  Whilst Biotechnology can be defined as the use of biological systems
in the development of drugs or pertinent products, bioengineering is the use
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of the principles of engineering as well as its techniques to problems that
arise in biology and medicine. We can take the design and manufacture of
artificial limbs as well as organs as an example.

e  Also, Biotechnology is the application of aspects of living organisms
in the arenas of medicine, agriculture, technology and business, Biological
engineering is the use of the methods as well as concepts of science and
mathematics to resolve problems that arise in life sciences.

One other major difference between the two 1is that, while
biotechnology is mainly concerned with the genetic mutation as well as
genetic machination of gene cells, Bioengineering encompasses two chief
ideas - (1) the use of engineering sciences to examine and study how animals
as well as plants’ function; (2) the use of engineering technologies as to
create and design new devices.

(Adopted from http.//entrance-exam.net/difference-between-
biotechnology-and-bioengineering/#ixzz4 XMKW3UNY9)

SPEAKING

15. Make up the presentation on one of the different aspects of
biotechnology.

e Biotechnology is a new field of science.
e The evolution of biotechnology.
e Branches of biotechnology.

e The most important discoveries in the field of biotechnology.

20


http://entrance-exam.net/difference-between-biotechnology-and-bioengineering/#ixzz4XMKW3UN9
http://entrance-exam.net/difference-between-biotechnology-and-bioengineering/#ixzz4XMKW3UN9

UNIT 3

WHAT IS DNA TECHNOLOGY?

PRE-READING

° What does the abbreviation DNA stand for?

o What DNA technologies do you know?

1. Practice reading the following words with the help of given

transcriptions.
gene [d31:n] eukaryote [Ju: karrout]
genome [ 'd3i:novm] organelle [ 0:g0'nel]
polymerase [ polimoreiz] chloroplast [ 'klo:ro(v)plast]
electrophoresis [1, lektro(v)fo'ri:sis] mitochondrion [ marto(v) kondrrion]
diabetic [da1o betik]
2. Read the following words and try to remember them.
VOCABULARY
cell [sel] KJIETKA
gene [d3i:n] T'CH
disorder [dis'0:d9] PacCTpONCTBO
cutting edge [ 'katig ed3] repe0BoM
paste [peist] BCTaBJISITh, CTABUTH
sequence [ 'si:kwons] MIOCJICIOBATEIIBHOCTD
polymerase chain [ polimoreiz fein] MoJINMEpa3Has
reaction (PCR) [r1: @kfon] LETHas peakius
(TTLIP)
plasmid [ plazmid] T1a3Muaa
replicate [ replikert] KOTTMPOBATH
target (DNA) [ 'ta:grt] (AHK-)mumens
electrophoresis [1 lektro(v)fo'ri:sis]  anekTpodope3
stain [stein] OKpaIIiBaTh
dye [dar] KpacHuTeJlb
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genome [ 'd3i:novm] T€HOM

eukaryote [ju: kartout] AyKapHOT

organelle [ 0:20 nel] opraHesa

chloroplast [ klo:ro(v)plast] XJIOPOILIACT

mitochondrion [ ma1to(v) kondrion] muTOXOHAPHS
READING

3. Read the text and answer the questions.
What is DNA technology?

What is biotechnology?

Biotechnology is the use of an organism, or a component of an
organism or other biological system, to make a product or process for a
specific use.

This is a very broad definition, and it can include both cutting-edge
laboratory techniques and traditional agricultural and culinary techniques
that have been practiced for hundreds of years. For example, gene therapy.
Gene therapy 1s an emerging technique used to treat genetic disorders that
are caused by a nonfunctional gene. It works by delivering the “missing”
gene’s DNA to the cells of the body.

What is DNA technology?
Many examples of modern biotechnology depend on the ability to
analyze, manipulate, and cut and paste pieces of DNA.
DNA technology is important to both basic and applied (practical) biology.
For instance, a technique used to make many copies of a DNA sequence,
called polymerase chain reaction (PCR), is used in many medical diagnostic
tests and forensics applications as well as in basic laboratory research.

Examples of DNA technologies

Let's look at some examples of DNA analysis and manipulation
techniques that are commonly used in modern molecular biology.
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. DNA cloning. In DNA cloning, researchers ‘“clone” — make many
copies of —a DNA fragment of interest, such as a gene. In many cases, DNA
cloning involves inserting a target gene into a circular DNA molecule called
a plasmid. The plasmid can be replicated in bacteria, making many copies
of the gene of interest. In some cases, the gene is also expressed in the
bacteria, making a protein (such as the insulin used by diabetics).

* Polymerase chain reaction (PCR). Polymerase chain reaction is another
widely used DNA manipulation technique, one with applications in almost
every area of modern biology. PCR reactions produce many copies of a
target DNA sequence starting from a piece of template DNA. This technique
can be used to make many copies of DNA that is present in trace amounts
(e.g., in a droplet of blood at a crime scene).

* Gel electrophoresis. Gel electrophoresis is a technique used to visualize
(directly see) DNA fragments. For instance, researchers can analyze the
results of a PCR reaction by examining the DNA fragments it produces on
a gel. Gel electrophoresis separates DNA fragments based on their size, and
the fragments are stained with a dye so the researcher can see them.

* DNA sequencing. DNA sequencing involves determining the sequence of
nucleotide bases (As, Ts, Cs, and Gs) in a DNA molecule. In some cases,
just one piece of DNA is sequenced at a time, while in other cases, a large
collection of DNA fragments (such as those from an entire genome) may be
sequenced as a group.

What is a genome?

A genome refers to all of an organism's DNA.
In eukaryotes, which have a nucleus in their cells to hold their DNA, the
word genome is usually used for the nuclear genome (DNA found in the
nucleus), excluding the DNA found in organelles such as chloroplasts or
mitochondria.

(Adopted from https://www.khanacademy.org/science/biology/biotech-dna-
technology/intro-to-biotech-tutorial/a/intro-to-biotechnology)
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QUESTIONS:

1. What is gene therapy?

2. Give the examples of DNA technology.

3. What does polymerase chain reaction produce?

4. In which areas is the PCR used?

5. How can researchers analyze the results of polymerase chain reactions?
6. What does DNA sequencing involve?

AFTER TEXT TASKS

4. Match the words similar in meaning.
1. delivering a) usually
2. stained b) malady
3. entire c) modern
4. commonly d) supplying
5. applied ¢) whole
6. disorder f) practical
7. insert g) colored
8. replicate h) piece
9. fragment 1) copy
10. cutting-edge ) paste

5. Match the words opposite in meaning.

1. theoretical a) unite

2. cut b) hide

3. including c) practical

4. separate d) common
5. visualize ¢) paste

6. specific f) excluding

6. Translate the following word combinations into Russian.
1. Cutting-edge laboratory techniques
2. DNA manipulation technique

3. Determining the sequence of nucleotide bases
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. Delivering the “missing” gene’s DNA to the cells of the body

. Forensics applications

. To separate DNA fragments based on their size

4
5
6. To produce many copies of a target DNA sequence
7
8

. Circular DNA molecule

7. Find the English equivalents to the word combinations in the text.

. CenbCKOXO35MUCTBEHHBIC U KYJIMHAPHBIE METOBI

. 'eneTnyeckue paccTporucTsa

. A{HK-knoxnupoBanue

. [TouTtn BO Bcex 00JaCTAX COBPEMEHHOU OMOIOTHUH

. [lyteM nzyuenus pparmenton JJHK

. OKpaH_ICHBI KpacsuuM BCIICCTBOM

1
2
3
4
5. Ucxons n3 kycouka matpuiisl JJHK
6
7
8

. Bei3Banbl He(DyHKIIMOHATILHBIM T€HOM

8. Match the following terms with definitions.

1. Polymerase chain reaction

a) a molecule that carries the genetic
instructions used in the growth,
development, functioning and
reproduction of all known living

organisms

2. DNA b) the genetic material of an organism

3. Gene c) a membrane-enclosed organelle found
in eukaryotic cells

4. Plasmid d) the basic physical and functional unit
of heredity

5. Genome e) a technique used in molecular biology
to make the copies of a particular section
of DNA

6. Nucleus f) a small, circular, double-stranded

DNA molecule
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9. Complete the sentences using the text.

1. Biotechnology is the use of an organism, or a component of an ... or other
..., to make a product or process for a specific use.

2. Gene therapy is an emerging technique used to ... genetic disorders that
are caused by a ... gene.

3. It works by ... the “missing” gene’s DNA to the cells of the body.

4. DNA technology is important to both ... and ... (practical) biology.

5.In DNA ..., researchers “clone” — make many copies of —a ...

fragment of interest, such as a gene.

6. The plasmid can be replicated in ... , making many copies of the gene of
interest.

7. Gel electrophoresis is a technique used to ... DNA fragments.

8. In eukaryotes, which have a ... in their cells to hold their DNA, the word
genome 1is usually used for the nuclear genome (DNA found in the nucleus),
excluding the DNA found in organelles such as ... or ... .

10. Mark the following sentences True or False.

1. Biotechnology can include only techniques that have been practiced for
hundreds of years.

2. PCR reactions produce many copies of a target DNA sequence starting
from a piece of template DNA.

3. DNA sequencing involves determining the sequence of nucleotide bases
(As, Ts, Cs, and Gs) in a DNA molecule.

4. Gel electrophoresis 1s a technique used to make the copies of DNA
fragments.

5. In eukaryotes, which have a nucleus in their cells to hold their DNA, the
word genome is usually used for the nuclear genome (DNA found in the
nucleus), including the DNA found in organelles such as chloroplasts or
mitochondria.

11. Find out the key words to make up the outline of the text.

12. Give the summary of the text ‘What is DNA technology?’
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COMPREHENSION

13. Read, translate and give the title to the following text.

DNA  technology  has  revolutionized modern  science.
Deoxyribonucleic acid (DNA), or an organism’s genetic material inherited
from one generation to the next holds many clues that have unlocked some
of the mysteries behind human behavior, disease, evolution, and aging.

Recent advances in DNA technology including cloning, PCR,
recombinant DNA technology, DNA fingerprinting, gene therapy, DNA
microarray technology, and DNA profiling have already begun to shape
medicine, forensic sciences, environmental sciences, and national security.
In 1956, the structure and composition of DNA was elucidated and
confirmed previous studies more than a decade earlier demonstrating DNA
is the genetic material that is passed down from one generation to the next.
A novel tool called PCR (polymerase chain reaction) was developed not
long after DNA was discovered. PCR represents one of the most significant
discoveries or inventions in DNA technology and it lead to a 1993 Nobel
Prize award for American born Kary Mullis (1949-2019).

PCR is the amplification of a specific sequence of DNA so that it can
be analyzed by scientists. Amplification is important, particularly when it is
necessary to analyze a small sequence of DNA in quantities that are large
enough to perform other molecular analyses such as DNA sequencing. Not
long after PCR technology was developed, genetic engineering of DNA
through recombinant DNA technology quickly became possible.
Recombinant DNA is DNA that has been altered using bacterial derived
enzymes called restriction endonucleases that act like scissors to cut DNA.
The pattern that is cut can be matched to a pattern cut by the same enzymes
from a different DNA sequence. The sticky ends that are created bind to
each other and a DNA sequence can therefore be inserted into another DNA
sequence.

DNA technology, especially when applied to foods and reproductive
medicine, continues to generate controversy. It will likely continue to be a
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large part of public debate and have an impact on every aspect of medical
diagnostics, therapeutics, forensics, and genetic profiling.

(Adopted from https://www.encyclopedia.com/science/encyclopedias-almanacs-

transcripts-and-maps/dna-technology)

14. Read and translate the text. Try to convey the content close to the text.
Yto Takoe JJHK 4enoBeka

JAHK — 4t0 3TO Takoe mpOoCThIMU CIIOBaMU M Kak OHAa yCTpoeHa?
duzn4eckr 3TO MaKPOMOJIEKyJa, KOTOpas HE TOJbKO XpaHUT B cebe
HACJIEJICTBEHHYIO UHPOPMALINIO, HO U SBJISIETCS MOAPOOHON MHCTPYKIMEH
M0 Pa3BUTHIO BCEr0 OpraHrW3Ma yCIOBHO U3 OJHON YHUBEPCAIBHOM KJIETKH.
Ecnu cpaBHUTH 4eloOBeKka C KOMIIBIOTEpPOM, a BCE€ MHOrooOpasue
OMOJIOTUYECKON KU3HU — C Pa3IMUYHBIMU (opMaMHu POOOTHU3UPOBAHHBIX
komnbioTepoB, JIHK B 3ToM cpaBHeHUM OylieT OMOJIOTHYECKUM SI3BIKOM
nporpammupoBanusi. C TOW JIMIIL Pa3HUIICH, YTO OMOJIOTUYECKUE BHUIIbI
YCTPOEHbl HAMHOTO CJIOKHEE U COBEpIICHHEE CaMbIX MEpPEIOBBIX
KOMIIBIOTEPOB.

K mnpumepy, Bce OHOJIOTMYECKHE BHUJbI 007aJal0T YHUKAJILHOU
CIIOCOOHOCTBIO JIeJICHUSI U IIpeoOpa3oBaHus KiIeTKU. DaKTUUECKU B XOJe
CaMOBOCIIPOM3BO/ICTBA KJIETKM OMOMAacca HE TOJIbKO MaTepUaIu3yeTcs cama
u3 cebs1, HoO U (HU3NYECKH MPEeoOPa30BBIBACTCS I10J] PEIIEHHE MHOXKECTBA
y3KOCIEeIMAIN3UPOBAHHBIX 3a7a4. A BCe MHOr00Opa3ue >KMBbIX BUJOB, UX
dbopM, YHUKaIBHBIX CIOCOOHOCTEW WCXOAUT W3 JEJCHUS OJHOU
YHUBEpCaIbHON KIeTKA. OJIHO 3TO YK€ YXOJIMUT Jalieko 3a TpaHb BCEX
COBPEMEHHBIX T€HETUYECKUX JTOCTUKEHUM.

HcTopus oTKpbITHS

@DaKTUYECKHM  OTKPBITUE  JE30KCUPUOOHYKIEMHOBOM  KHUCJIOTBI
OPOU30LLI0 JABaXAbl. IIepBbIM OTKpBITHE MOJIEKYJbI coBepiini HMoranu
O@puapux Mumep B 1869 roay. byayum mBelniapckum OHOJIOTOM U
¢u3noI0roM, OH U3 KIJIETOK, COJEPXKAIIUXCS B THOE, CMOT BBIICIHTH
OOJIBIIIYI0O MOJIEKYJy C BBICOKHM cojiepkaHueMm azota u docdopa. Cpoe
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OTKPBITUE OH Ha3Ball HyKJIEUH, a MO3XKEe — HYKJIEMHOBOU KUCIIOTOM, KOTrJa
OBLIIM OTKPBITHI €€ KUCTOTHBIE CBOMCTRBA.

[lepBoHavyaibHO y4Y€HBIE CUMTAIM, YTO OCHOBHAs (PyHKIUA
HYKJICMHOBOM KHUCJIOTHI COCTOUT B XpaHeHUHU (pocdopa. A npeanosioxKeHus,
YTO OHAa MOXET COJepXKaTh B ce0€ HaCJEJACTBEHHYI0 HHGMOpMAaIIUIO,
BBI3bIBAJIM HACMEIIKHU, IMOCKOJIBKY CTPYKTypa MOJEKYJbl Ka3zanach UM
CIMIIKOM IPOCTOM M OJHOOOpa3HOM juisi TakuxX (QyHKuul. Takxe
CUMTAJIOCh, 4YTO  HAJIU4YUE  JE30KCUPUOOHYKIEMHOBOM  KHUCIIOTHI
CBOWCTBEHHO TOJBKO >KMBOTHBIM KJIETKaM, & B PACTEHUSIX COJIEPKUTCS
toabko PHK. Ho B 1934-1935 rogax coBerckue yudeHnnie-Omonoru A. H.
benozepckuii u A. P. Kuzenb 310 HarnsgHO ONpoBepriv u oy OJruKoBalu
pe3yJIbTaThl CBOMX padOT B COBETCKHUX W MUPOBBIX HAYUYHBIX KypHaiax.
IToBropHOE oTkpbhiTHE JHK yXke B KauecTBE HOCHUTENS HACJIEACTBEHHOU
uHdopMallul M HE TOJIbLKO ObuIO coBepmieHo B 1944 roxy. ['pymnma
uccienonareneit, cocrosimas u3 OcBanbaa JBepu, Komnna Maknayna u
Maknuna MakkapTi, TPOBOJWIIA DKCIEPUMEHTHI C TpaHCchopMaluei
OakTepuil M JOKa3ajia, 4TO OCHOBHYIO POJIb B 3TOM IIPOIIECCE HIPAET

IC30KCHUPUOOHYKIICHHOBAS KHCIIOTA.
(Adopted from https://mygenetics.ru/blog/genetika/chto-takoe-dnk-cheloveka/)

SPEAKING
15. Find more information on the Internet about the latest advances in
DNA technology. Make a presentation about one of them.
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PRE-READING

UNIT 4

DNA CLONING

Do you agree or disagree with the following statements?

e People will someday be cloned for spare parts.

e Cloning is a dangerous technology that should be illegal.

1. Practice reading the following words with the help of given

transcriptions.
identical [ar'dentikol]  biopharmaceuticals [barofa:mo’sju:tikl]
procedure [pro'si:d39] hormone [ ' ho:moun]
circular [ 's3:kjulo] flourescent [flu(a) res(o)nt]
insulin [ msjolin] cystic [ sistik]
antibiotic [entibar ptik] neuron [njuo'ron]

2. Read the following words and try to remember them.

VOCABULARY
multiple
insert
enzyme
offspring
restriction
recombinant
biopharmaceuticals

digestion
fibrosis
glow
purify
clot

maltipl]
mnsot]
enzaim]

11s ' trikJn]

|
|
|
[ pfsprin]
|
[r1 kpmbonont]
|

barofa:ma 'sju:tikl]

d(a)1 dzestf(o)n]

far brousis]
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READING
4. Read the text and answer the questions.
DNA cloning

The word “cloning” means to clone something is to make a
genetically exact copy of it. In a molecular biology lab, what’s most
often cloned is a gene or other small piece of DNA.

Overview of DNA cloning

DNA cloning is the process of making multiple, identical copies
of a particular piece of DNA. In a typical DNA cloning procedure, the
gene or other DNA fragment of interest (perhaps a gene for a medically
important human protein) is first inserted into a circular piece of DNA
called a plasmid. The insertion is done using enzymes that “cut and
paste” DNA, and it produces a molecule of recombinant DNA, or DNA
assembled out of fragments from multiple sources.

Next, the recombinant plasmid is introduced into bacteria.
Bacteria carrying the plasmid are selected and grown up. As they
reproduce, they replicate the plasmid and pass it on to their offspring,
making copies of the DNA it contains.

What is the point of making many copies of a DNA sequence in a
plasmid?

In some cases, we need lots of DNA copies to conduct
experiments or build new plasmids. In other cases, the piece of DNA
encodes a useful protein, and the bacteria are used as “factories” to make
the protein. For instance, the human insulin gene is expressed in E. coli
bacteria to make insulin used by diabetics.

Steps of DNA cloning
DNA cloning is used for many purposes. As an example, let's see
how DNA cloning can be used to synthesize a protein (such as human
insulin) in bacteria. The basic steps are:
1. Cutting and pasting DNA
Cut open the plasmid and "paste" in the gene. This process relies

on restriction enzymes (which cut DNA) and DNA ligase (which joins
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DNA). Our goal in cloning is to insert a target gene (e.g., for human
insulin) into a plasmid. We combine the fragments with DNA ligase,
which links them to make a recombinant plasmid containing the gene.
2. Bacterial transformation and selection

Transform the plasmid into bacteria. Use antibiotic selection to
identify the bacteria that took up the plasmid. A plasmid typically
contains an antibiotic resistance gene, which allows bacteria to survive
in the presence of a specific antibiotic. Thus, bacteria that took up the
plasmid can be selected on nutrient plates containing the antibiotic.
Methods like restriction enzyme digestion and PCR are commonly used
to check the plasmids.

3. Protein production

Grow up lots of plasmid-carrying bacteria and use them as
"factories" to make the protein. Harvest the protein from the bacteria
and purify it. Only then is the insulin biologically active, that is, able to
act as a hormone in a patient's body. Production of insulin that can be
used by diabetics requires that these additional steps be incorporated
into the protein purification procedure, so that the insulin protein takes
on its correct three-dimensional form.

Uses of DNA cloning

DNA molecules built through cloning techniques are used for
many purposes in molecular biology. A short list of examples includes:

Biopharmaceuticals. DNA cloning can be used to make human
proteins with biomedical applications, such as the insulin mentioned
above. Other examples of recombinant proteins include human growth
hormone, which 1s given to patients who are unable to synthesize the
hormone, and tissue plasminogen activator (tPA), which is used to treat
strokes and prevent blood clots. Recombinant proteins like these are
often made in bacteria.

Gene therapy. In some genetic disorders, patients lack the
functional form of a particular gene. Gene therapy attempts to provide
a normal copy of the gene to the cells of a patient’s body. For example,
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DNA cloning was used to build plasmids containing a normal version
of the gene that's nonfunctional in cystic fibrosis.

Gene analysis. In basic research labs, biologists often use DNA
cloning to build artificial, recombinant versions of genes that help them
understand how normal genes in an organism function. For instance,
researchers studying neurons in fruit flies might use DNA cloning to
assemble a reporter construct for a neural gene. In this construct, the
regulatory region (promoter) of the gene might be pasted in front of a
gene encoding a fluorescent protein. When transferred into a fly, the
"reporter gene" would be expressed in the same neurons as the neural
gene itself, causing those neurons to glow (fluoresce) under UV light.
These are just a few examples of how DNA cloning is used in biology
today. DNA cloning is a very common technique that is used in a huge
variety of molecular biology applications.

(Adopted from https.//'www.khanacademy.org/science/biology/biotech-
dna-technology/dna-cloning-tutorial/a/overview-dna-cloning)

QUESTIONS:

. What does DNA cloning mean?

. What is a plasmid?

. How 1s a molecule of recombinant DNA produced?

What are the basic steps of DNA cloning?

What do people use for making a protein?

What does antibiotic resistance mean?

What methods are commonly used to check the plasmids?
Where is DNA cloning used?

© N U AW N

AFTER TEXT TASKS

4. Match the words similar in meaning.

1. purpose a. to avoid
2. protein b. goal
3. to prevent c. fiber
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4. offspring d. clump

5. clot e. descendent

5. Match the words opposite in meaning.
1. within a. passive

2. basic b. take away

3. active c. without

4. encode d. secondary

5. provide e. decipher

6. Translate the following word combinations into Russian.
1. DNA sequence
2.To combine the fragments with DNA ligase
3. Nutrient plates
. Survive in the presence

4

5. Prevent blood clots

6. Tissue plasminogen activator
7

. The target protein

7. Find the English equivalents to the word combinations in the text.
. Co3nanue MHOXECTBA OJJMHAKOBBIX KOTIHM
. CoOpaHHbIl U3 PparMeHTOB
. Pacimennenue ¢pepmeHTamu
. CuHTE3MpOBaTh TOPMOH

. [InogoBbIe MyLIKH

1

2

3

4

5. IIpouenypa o4uCTKHU OeIKa

6

7. IlpensitcTBOBaTh OOPa30BaHUIO TPOMOOB
8

. Insert the missing words:

protein transformation

plasmid gene

1) DNA cloning is a molecular biology technique that makes many
identical copies of a piece of DNA, such as a (1)... .
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2) In a typical cloning experiment, a target gene is inserted into a circular
piece of DNA called a (2)... .

3) The plasmid is introduced into bacteria via process called (3)... , and
bacteria carrying the plasmid are selected using antibiotics.

4) Bacteria with the correct plasmid are used to make more plasmid DNA
or, in some cases, induced to express the gene and make (4)... .

9. Find out the key words to make up the outline of the text DNA
cloning.

10. Give the summary of the text DNA cloning.

COMPREHENSION
11. Read the text and translate it. Write down the main idea of the text.
Human cloning

Human cloning is the creation of a genetically identical copy of an
existing or previously existing human. There are two commonly discussed
types of human cloning: therapeutic cloning and reproductive cloning.
Therapeutic cloning involves cloning cells from an adult for use in medicine
and is an active area of research. Reproductive cloning would involve
making cloned human beings. Such reproductive cloning has not been
performed and is illegal in many countries. A third type of cloning called
replacement cloning. It is theoretical possibility, and would be a
combination of therapeutic and reproductive cloning. Replacement cloning
would entail the replacement of an extensively damaged, failed, or failing
body through cloning followed by whole or partial brain transplant. Some
people and groups oppose therapeutic cloning, but most scientific,
governmental and religious organizations oppose reproductive cloning.
Many scientific organizations have made public statements suggesting that
human reproductive cloning be banned until safety issues are resolved.
Serious ethical concerns have been raised by the idea that it might be
possible in the future to harvest organs from clones.
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Some people have considered the idea of growing organs separately
from a human organism - in doing this, a new organ supply could be
established without the moral implications of harvesting them from humans.

The first human hybrid human clone was created in November 1998,
by American Cell Technologies. It was created from a man's leg cell, and a
cow's egg whose DNA was removed. It was destroyed after 12 days.

On January, 2008, Wood and Andrew French, Stemagen's chief
scientific officer in California, announced that they successfully created the
first 5 mature human embryos using DNA from adult skin cells, aiming to
provide a source of viable embryonic stem cells. It is not clear if the embryos
produced would have been capable of further development, but Dr. Wood
stated that if that were possible, using the technology for reproductive
cloning would be both unethical and illegal. Thus, the 5 cloned embryos
were destroyed.

(Adopted from
https://taylorandfrancis.com/knowledge/Engineering and technology/Biomedical en
gineering/Clone/)

12. Translate an abstract. What are the main pros and cons of cloning?
What can you add?

AHanu3 TpoOeMbl KJIOHHPOBAHMS IOKA3bIBACT, YTO CaMoO MO cede
KJIOHUPOBAaHUE HMMEET MHHYCHI M IUIIOCHL. Tak, K HEIOCTaTKaM MOKHO
OTHECTH:

1) unes uMeTh JBOMHHMKA camMa MO ceOe MPOTUBOECTECTBEHHA, OHA
MPOTUBOPEUYUT YHUKATHbHOCTH. C TOUKHU 3pEHHSI MOPAJIM BO3HUKAET BOIIPOC,
KaK Mbl OyJIeM OTHOCUTHCS K CO3JJaHHBIM KJIOHAM;

2) B pe3yJsibTaTe KJIOHUPOBAHUS MOABATCS T€HETUUYECKU UICHTUYHbBIC
OpTraHU3MBbl, U HET YBEPEHHOCTH B TOM, UTO ATO HE MPHUBEILT K MpodiieMam
OMOJOTHYECKOTO U (DU3MOJIOTHYECKOrO0 XapaKTepa, HE IMOBJIUAET Ha
WHJMBUIYJIbHOCTB;

3) B CBS3U C MHOTOKPATHOCTbIO MOBTOPSIONIUXCS OJHUX U TEX XKeE
KOMOMHAIIUM T€HOB MPU OUYEHB IIUPOKOM PACTIPOCTPAHEHUHN KIIOHUPOBAHUE
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MOXET TMPUBECTH, KAaK OINACAIOTCSI MHOTHME YYEHbIe, K YMEHBIICHUIO
PE3UCTEHTHOCTH K Pa3IUYHBIM UHPEKIUAM U STUJIEMUSIM;

4) MOTYT BO3HUKHYTb pa3inuHbie HapyiieHus B ctpykrype JJHK, uto
OpUBENET K HEKOHTPOJUPYEMbIM MeTramopdo3aM  YeIOBEYECKOTO
OpraHu3Ma;

5) WCHOJb30BaHUWE KIOHUPOBAHUSA B 3JIOCTHBIX LENAX, TAKUX Kak
CO3/IaHME 1EJIOM apMHUU OE3pONOTHBIX U O€3’KAJOCTHBIX BOUHOB,
BOCIIMTAaHHBIX HAa MPUHIMIAX, JUIICHHBIX TYMaHNU3Ma;

6) BO3MOXXHOCTh HEYJAYHBIX 3KCIIEPUMEHTOB C KJIOHUPOBAHHEM,
KOTOpPBIE IPUBEAYT K JIETATbHBIM UCXOJIaM;

7) OTpUUAHHE KIOHUPOBAHUS MHPOBBIMU PEJIUTHSIMH, KOTOPbIC
CUMTAIOT 3TO SIBJICHUE TPOTUBOECTECTBEHHBIM;

8) MOpaJibHbIE U HPABCTBEHHBIE YCTOW HE MO3BOJIAIOT CMUPUTHCS C
SBJIEHUEM KIIOHUPOBAHUSI.

N 510 numpe manas 4acTh HENOCTAaTKOB KJIOHHUpOBaHWs. B yem xe
BUJISIT IPEUMYIIECTBA KIIOHUPOBaHUA? K HUM MOXHO OTHECTH:

1) ucnonp3oBaHWE KJIOHUPOBAHUS B MEIUILIMHE, OJjaromaps d4emy
MOSIBATCS] HOBBIE BO3MOYKHOCTH TIPH JICUEHUH MHOTUX 3a00JI€BaHMUI;

2) pemuTh BOMPOC C OecIUIoaueM, TaK KaKk penpoayKTHBHOE
KJIOHUPOBAHUE CO3/aeT KJIOH JIOHOPA;

3) KJIOHUPOBAHUE )KU3HECHHO BaXKHBIX OPTAaHOB JIJI MCIIOJIB30BAHMS UX
B MEIMITMHE (B MUPE CYIIECTBYET HEXBATKA JOHOPCKUX OPraHOB).

Ha namr B3risaa (M B 9TOM BOIPOCE TaKyIO K€ TOUKY 3PEHHSI UMEIOT
MHOTHE y4€HBIE), KIOHUPOBAHKE UEJIOBEKA MOKa TOJIbKO ujes. Yenopeue-
CTBO HE JOJDKHO BOIUIONIATh ATy UJICK0 B KU3Hb, BEJb €€ IMOCIECIACTBUS
HempeackasyemMbl. JIioOble Hay4dHble MOCTHXKEHUS JOJDKHBI TIIATEIbHO
W3Yy4aThCsl, MPOUTH JOJTUNA IKCIEPUMEHTAIBHBIN MyTh. UenoBeuecTBy He
CTOUT TOPOMUTHLCS, HO Pa3BUBATh HAyYHBIC HAIPABJICHUS B ATON 00JIaCTU
BO3MOHO. PabOThl MO KJIOHUPOBAHUIO, KaK MPEICKA3BIBAIOT, MOMOTYT

COBPEMEHHON MEIUIIMHE BHINTU HA HOBBIA YPOBEHb.
(Adopted from https://epomen.ru/issues/2017/08/04.pdf)
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SPEAKING
13. Role Play Game.
You are on the debates “Should we legalize cloning?” Select a role for
yourself from the list below and prepare to speak on their behalf.
e A person who has a clone
e His clone
e A person who wants to have a clone
e A doctor
o A lawyer
e A psychologist
e A priest

e A businessman
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UNIT 5

HUMAN GENOME PROJECT

PRE-READING
e What is Human Genome?

e Do human genes influence our diseases?

1. Practice reading the words with the help of given transcriptions.

genome

government-
sponsored
approximately

identical

[ dzgi:novm] alienated [ ‘erljonertid]
[ gavnmont- protein [ proutiin]
‘'sppnsad]

[o'proksimitli] formative [ formotiv]
[a1r dentikal] chemical [ ' kemikol]

2. Read the following words and try to remember them.

VOCABULARY
nucleotides [ nju:kliotardz]
strand [streend]
labors [ 'letbaz]
sequencing [ 'si:kwonsiy]
approximately [ proksimitli]
mapping [ meepiy]
hereditary [h1'reditori]
prearranged [ pri:o'remndsd]
identical [a1' dentikal]
ultimately [ Altimaitli]
alienated [ ‘erljonertid]
distinguish [dis tmgwif]
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READING
3. Read the text and answer the questions.
Human Genome Project

The Human Genome Project (HGP) is a global methodical research
project with a main goal of formative the sequence of chemical base pairs
which make up DNA, and of identifying and map the about 20,000-25,000
genes of the human genome from both a physical and functional standpoint.
Human Genome Research Institute labors.

Most of the government-sponsored sequencing was performed in
universities and research centers from the United States, the United
Kingdom, Japan, France, Germany, China and Pakistan. The mapping of
human genes is an important step in the growth of medicine and other
aspects of physical condition care.

Project goals were to:

— Identify all the approximately 20,000-25,000 genes in human DNA,

— Determine the sequences of the 3 billion chemical base pairs that make up
human DNA,

— Store this information in databases,

— Improve tools for data analysis,

— Transfer related technologies to the private sector, and

— Address the ethical, legal, and social issues The project began in 1989 and
was at first head by Ari Patrinos, head of the Office of Biological and
Environmental investigate in the U.S. Department of Energy's Office of
Science. Francis Collins directed the National Institutes of Health National
(ELSI) that may arise from the project.

To help achieve these goals, researchers also deliberate the hereditary
makeup of quite a few nonhuman organisms.

HGP remains one of the largest single investigative projects in modern
science.

Human Genome Project Process

After the judgment that DNA's information of nucleotides (A, C, T,

and G), it was supposed that one could find this series through a technique

40



of analyze a large number of identical strand of DNA and identify each
nucleotide in order of its appearance in the DNA sequence. This technique
was ultimately discovered in 1977 by Fredrick Sanger. His method, known
as Sanger Sequencing, relied on two main principles.

DNA can be alienated by size. This was temporarily discussed in the
section on Laboratory Techniques with regard to gel electrophoresis. Keep
in mind that DNA 1s negatively charged, it will migrate towards the positive
electrode when an electric current is applied. When placed in a gel
composed of polyacrylamide beads, larger strand of DNA will migrate
through the gel slower. It allows one to actually distinguish a strand of DNA
400 base pairs long from a strand of DNA 401 base pairs long.

In adding, the chemical structure of DNA allows geneticists to
influence its normal function and use it to recognize the series of a strand of
DNA. As was discuss in the section about DNA duplication, cells have a
protein called DNA Polymerase II that adds nucleotides complementary to
the original strand, allowing it to form two identical strands of DNA from a
template strand. To do this, it adds one nucleotide complementary to the

template strand at a time.
(Adopted from https://www.biotechonweb.com/Humene-Genome-Project.php)

QUESTIONS:
1. What is the Human Genome Project?
When did HGP start?
Where were the most researches conducted?
What are the main objectives of the project?
What is the method of Fredrick Sanger?
What is the advantage of gels composed of polyacrylamide beads?

A

AFTER TEXT TASKS

4. Match the words opposite in meaning.
1. allow a) end
2. most b) prohibit
3. begin C) minority
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4. important d) positive
5. nonhuman e) different
6. negative f) faster
7. identical g) trivial
8. slower h) human

5. Match the words similar in meaning.

1. store a) purpose
2. goal b) match
3. address c) keep
4. identify d) thread
5. strand €) move
6. migrate f) solve

6. Translate the following word combinations into Russian.
1. The human genome project

2.Formative the sequence of chemical base pairs
3. The mapping of human genes

4. Address the ethical, legal, and social issues
5.Nonhuman organisms

6. Improve tools for data analysis

7. Identical strand of DNA

8. Relied on two main principles

9. A gel composed of polyacrylamide beads

10. Migrate through the gel

11. The template strand

7. Find the English equivalents to the word combinations in the text.
1. Cnoncupyemblie rocyaapCcTBOM

Pa3zButre MeaurHbI

VX011 3a GU3NIECKUM COCTOSTHUEM

VY Ay4muTh UHCTPYMEHTHI JIJIsl aHATM3a JaHHBIX

A N

HacnencrBeHHOCTH
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6. Ilopsmok ero nosisiieHus B nocienoBareabHoct JJHK
7. MoryT ObITh OTUYK/ICHBI [10 Pa3MEPY
8.  Pacnmo3nats cepuro Hutu JJHK

8. Match the following terms with definitions.

1. Genome a) the monomer comprising DNA or RNA biopolymer
molecules. (Each nucleotide consists of a nitrogenous
heterocyclic base (or nucleobase); a five-carbon pentose
sugar (deoxyribose in DNA or ribose in RNA); and a
phosphate group.)

1. DNA b) any of numerous large, complex naturally-produced
molecules composed of one or more long chains of
amino acids, in which the amino acid groups are held
together by peptide bonds.

2. Genes c) global methodical research project with a main goal of
formative the sequence of chemical base pairs which
make up DNA

3. Human d) a unit of heredity; a segment of DNA or RNA that is

genome transmitted from one generation to the next, and that
project carries genetic information such as the sequence of

amino acids for a protein

4. Nucleotide |e) the complete genetic information (either DNA or, in
some viruses, RNA) of an organism, typically expressed
in number of base pairs.

5. Protein f) a biopolymer of deoxyribonucleic acids (a type of
nucleic acid) that has four different chemical groups,

called bases: adenine, guanine, cytosine, and thymine.

9. Reorder the words to make a sentence.
1) remains, HGP, modern, largest, science. single, projects, one of, the in,
investigative.
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2) This, Fredrick Sanger. ultimately, was, 1977, by, discovered, in,
technique.

3) National Institutes, directed, Health National Human Genome Research
Institute, the, labors. of, Francis Collins.

4) can, by, be, alienated. DNA, size.

5) allows, to, It, actually, DNA. a, of, one, distinguish, strand.

9. Insert the necessary word in the gap.

1) Keep in mind that DNA is charged, it will migrate towards the

electrode when an electric current is applied.

2)  The Human Genome Project (HGP) is an global methodical research

project with a main goal of formative the sequence of chemical

which make up  , and of identifying and map the about 20,000-25,000

of the human genome from both a physical and functional standpoint.

3) The of human genes is an important step in the growth of
and other aspects of physical condition care.

4)  To help achieve these goals, researchers also deliberate the hereditary

makeup of quite a few organisms.

5)  After the judgment that DNA's information of (A, C, T, and

G), it was supposed that one could find this series through a technique of

analyze a large number of identical of DNA and identify each

nucleotide in order of its appearance inthe  sequence.

10. Find out the key words to make up the outline of the text.

11. Retell the text Human Genome Project using the key words.

COMPREHENSION

12 Read the text and get ready to answer the questions.

1) What is the main goal of The Human Genome Project?

2) How many genes are there in the human genome?

3) What is the name of the Project Director at the National Center for Human
Genome Research?

4) How many chromosomes does a human cell contain?
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5) What kind of a molecule is a protein?

6) What is the shape of DNA?

7) How many based pairs does a complete human genome contain?
8) How i1s an error gene called?

9) What similar molecule does a cell convert DNA to?

10) What do many diseases come from?

The Human Genome Project

Eyes of brown? or blue?... Curly hair? or straight? Dimples?...
Freckles? It’s in our genes. Heredity. There are also many things in our
genes that we would rather avoid, such as heart disease, diabetes, cancer,
arthritis, muscular dystrophy, and other illnesses.

Many diseases come from alterations in our genes. To decipher our
genetic code, a scientific journey has begun called The Human Genome
Project. The genetic code is the complete instructions of all the genes that
tell our body how to develop.

Over the years, some genes have been discovered for certain diseases.
People who have a family history of these diseases can be tested for the
specific gene. But there are many more diseases with genetic components
that have not yet been uncovered. Scientists are still unclear what or which
genes affect the diseases. Francis Collins MD, PHD, is the Project Director
at the National Center for Human Genome Research. He said that “by
uncovering all 30,000 to 40,000 genes in the human genome, we uncover
the heredity basis of most diseases and that would put us in a position to
diagnose them better, treat them and practice preventative medicine.”

What are Genes? They are found in the part of the cell called the
nucleus. Human cells contain 23 pairs of chromosomes, 46 in all. One
member of each pair comes from the mother and one from the father. Genes
occur in pairs, like the chromosomes. A chromosome is a very long
chemical molecule called DNA. Genes are segments of DNA molecules.
DNA is shaped like a twisted ladder. Rungs of the ladder are chemicals
called “base pairs”. Chemical “A” is always paired up with “T”” and “G” is

always with “C”. The complete human genome (all our DNA) contains three
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billion “base pairs”. The Human Genome Project will find the sequence of
all of them. This knowledge will revolutionize our understanding of the way
genes influence disease, because the genes’ “base pair” sequence 1s the code
that determines what it does.

What do genes do? They give cells the instructions they need to make
complex molecules called proteins. Each gene code is for a different protein.
A cell first converts DNA to a similar molecule called RNA.

Occasionally, the gene that codes for a protein has an error in its based
pair sequence. The cell then makes a protein that is not able to do what it
should. This is called a mutated gene. Mutated genes play a major role in
human diseases. Since genes are incredibly small, it is difficult for scientists
to isolate them. Making it easier for scientists to find disease-causing genes
is the main goal of the Human Genome Project.

(Adopted from Boesoouna O.C., Hecmeposa O.10., Caovikosa A.P. English for
biotechnologists and biologists: Anenutickuti A36lK 051 OUOMEXHON0208 U DUOIO208:
Yueb. nocooue. Hxcesck: H30-60 « Yomypmcexuii ynusepcumemy, 2012. — 375c¢.)

14. Read and translate the text.
How did the Human Genome Project affect biological research
in general?

The Human Genome Project demonstrated that production-oriented,
discovery-driven scientific inquiry which did not involve the investigation
of a specific hypothesis or the direct answering of preformed questions
could be remarkably valuable and beneficial to the broader scientific
community.

The project was also a successful example of “big science” in biomedical
research. The magnitude of the technological challenges prompted the
Human Genome Project to assemble interdisciplinary groups from across
the world, involving experts in engineering, biology, and computer science,
among other areas. It also required the work to be concentrated in a modest
number of major centers to maximize economies of scale.
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Before the Human Genome Project, the biomedical research community
viewed projects of such scale with deep skepticism. These kinds of massive
scientific undertakings have become more commonplace and well-accepted

based in part on the success of the Human Genome Project.
(Adopted from https://www.genome.gov/about-genomics/educational-
resources/fact-sheets/human-genome-project)

WRITING

15. Write an essay proving the statement: Human Genome Project is
considered to be the most important biomedical research undertaking of
the 20th Century.
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UNIT 6
DENISOVAN GENOME
PRE-READING
Have you ever heard about Denisovan DNA as a type of ancient human
DNA that has been found in the genomes of some present-day humans?

1. Practice reading the following words with the help of given

transcriptions.
identify [a1 dentifar] archaic [a: ketik]
ancestor [ ‘@nsestor] New Guinea [nju: "gini]
exquisite [1k ' skwizit] Siberia [sa1 brorio]
fossilized [ fosilaizd] segment [ 'segmont]
comparison [kom peerisn] thrive [Orarv]
2. Read the following words and try to remember them.
VOCABULARY
hominid [ hominid] 4eJI0BEKOOOpa3HbIi
Neanderthal [ni: aendata:l] HeaHJIepTaJiell
fossilized [ fosilarzd] OKaMEHEBIIIHI
interbreed [nto bri:d] CKPECTUTHCS
pinkie [ pmki] MHU3UHET
bone [baovn] OCTaHKU
genetic overlap [d3o netik ouvo'lep] reHeTnueckoe
COBITaJICHUE
genetic mixing [d3o netik miksm]  reHeTHueckoe
CMEIIINBAHHE
genetic diversity [d30 net.ak TCHETUYECKOE
dar v3:siti] pazHooOpasue
Melanesian [mela nizion] MEJIaHU3UUIIBI
homo sapiens [ hovmou 's@pienz] yenoBEK pa3yMHbIM
thrive [Ora1v] MIPOIIBETATh
exquisite [1k ' skwizit] MIPEBOCXOIHBIN,
W3bICKAHHBIN
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READING
3. Read the text and answer the questions.
Denisovan genome

When our ancestors first migrated out of Africa around 60,000 years
ago, they were not alone. At least two of our hominid cousins had made the
same journey, Neanderthals and Denisovans. Neanderthals, the better
known of the two species, left Africa about 300,000 years ago and settled in
Europe and parts of western Asia. The Denisovans are a much more recent
addition to the human family tree. In 2008, paleoanthropologists digging in
a cave in southern Siberia unearthed a 40,000-year-old adult tooth and an
exquisitely preserved fossilized pinkie bone that had belonged to a young
girl who was between five and seven years old when she died.

Recently, scientists successfully extracted nuclear DNA from the
pinkie bone and conducted comparison studies with the genomes of modern
humans and Neanderthals. Studies show the girl was closely related to
Neanderthals, yet distinct enough to merit classification as a new species of
archaic humans, which scientists named “Denisovan’ after the cave where
the pinkie bone was found. The Denisovan genome also suggests the young
girl had brown hair, eyes, and skin.

Surprisingly, the scientists found genetic overlap between the
Denisovan genome and that of some present-day east Asians, and, in
particular, a group of Pacific Islanders living in Papua New Guinea, known
as the Melanesians. It appears the Denisovans contributed between 3 to 5
percent of their genetic material to the genomes of Melanesians. Scientists
think that the most likely explanation is that Denisovans living in eastern
Eurasia interbred with the modern human ancestors of Melanesians. When
those humans crossed the ocean to reach Papua New Guinea around 45,000
years ago, they brought their Denisovan DNA over with them.

If this genetic mixing did occur, the fact that Denisovans were dis-
covered in Siberia but contributed to the genomes of modern humans living
in Southeast Asia suggests the species ranged widely across Asia, although
their low genetic diversity also indicates their numbers were never so high.
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According to one theory, Neanderthals, Denisovans, and modern
humans are all descended from the ancient human Homo heidelbergensis.
Between 300,000 to 400,000 years ago, an ancestral group of H.
heidelbergensis left Africa and then split shortly after. One branch ventured
northwestward into West Asia and Europe and became the Neanderthals.
The other branch moved east, becoming Denisovans. By 130,000 years ago,
H. heidelbergensis in Africa had become Homo sapiens, our ancestors, who
did not begin their own exodus from Africa about 60,000 years ago.

By comparing the genomes of apes, Denisovans, Neanderthals, and modern
humans, scientists hope to identify DNA segments unique to the different
groups. Early results already suggest modern humans underwent genetic
changes involved with brain function and nervous system development,
including ones involved in language development, after splitting from
Neanderthals and Denisovans. Identifying and understanding these genetic
tweaks could help explain why our species survived and thrived while our
close relatives died out.

Adopted from http://lingualeo.com/ru/jungle/biotechnology-248405#/page/l

QUESTIONS:

1. When did our ancestors move from Africa?

2. What did the paleoanthropologists discover in the cave in the southern
part of Siberia?

3. How many percent of their genetic material did the Denisovans bring to
the genomes of the Melanesians?

4. Who are mutual ancestors of Neanderthals, Denisovans and modern
people?

5. Why do scientists compare the genomes of monkeys, Denisovans,
Neanderthals and modern humans?
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AFTER TEXT TASKS

Translate the following word combinations into Russian.
The better known of the two species

A much more recent addition to the human family tree

An exquisitely preserved

Low genetic diversity

According to one theory

Genetic tweak

NS kR =X

Survived and thrived

Find the English equivalents to the word combinations in the text.
40 000-eTHUIM B3pOCIBI 3y0

CpaBHUTEIIbHBIE UCCIIECIOBAHUS

HoBbll BU1 apXandHBIX JTOAEH

CkpenuBaThCs C COBPEMEHHBIMU YEJIOBEUECKUMHU MTPEAKAMU
YHUKaJIbHBIEC JISI pa3HBIX TPYIII

AN T e

Hoz[Bepercs I'CHCTHUYCCKHUM U3MCHCHUAM

6. Insert prepositions and translate the sentences into Russian.

1. 2008, paleoanthropologists digging  a cave __ southern Siberia
unearthed a 40,000-year-old adult tooth and an exquisitely preserved
fossilized pinkie bone that had belonged  a young girl who was between
five and seven years old when she died.

2. Recently, scientists successfully extracted nuclear DNA  the pinkie
bone and conducted comparison studies  the genomes of modern humans
and Neanderthals.

3. Scientists think that the most likely explanation is that Denisovans

living  eastern Eurasia interbred  the modern human ancestors of
Melanesians.
4. 130,000 years ago, H. heidelbergensis  Africa had become Homo

sapiens—our ancestors—who did not begin their own exodus  Africa
until about 60,000 years ago.
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5. Early results already suggest modern humans underwent genetic
changes involved  brain function and nervous system development,
including ones involved  language development,  splitting from
Neanderthals and Denisovans.

7. Match the words similar in meaning

1. ancestors a. contemporary
2. species b. man

3. modern c. evolution

4. cave d. sort

5. human e. den

6. ape f. antecedent

7. development  g. monkey

8. bone h. skeleton

8. Use your dictionary to find the derivatives of the words. Translate the
words into Russian.

gene — genetic ...

science —

success —

explain —

contribute —

9. Complete the sentences using the text.

1. When our ancestors first migrated out of Africa around _, they were not
alone.

2. Recently, scientists successfully extracted  from the pinkie bone and
conducted comparison studies with the genomes of modern humans and
Neanderthals.

3. The  are a much more recent addition to the human family tree.

4. When those humans crossed the ocean to reach Papua New Guinea around
45,000 years ago, they brought their  over with them.

5. It appears the Denisovans contributed between 3 to 5 percent of their
genetic material to the genomes of .
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10. Find out the key words to make up the outline of the text ‘Denisovan
genome’.

11. Retell the text ‘Denisovan genome’ using the key words.

COMPREHENSION TASK

12. Read the text and answer the questions.

1) What is the Hippocratic principle?

2) Is there a controversy in this area?

3) Who is a 'replacement person'?

4) What do people think about the creation of a ‘replacement person’?

5) What will involve the participation of at least three parties: the experts,
the community of possible beneficiaries and the general public?

Human genetics ethics

The use of biotechnology in relation to human beings is governed by
the Hippocratic principle that interventions must be for the benefit of the
individual person concerned. Controversy in this area is not generated by
dissent from this principle but by disagreement about what constitutes a
human person, with all the moral rights appertaining to that status.

Some believe that this status is established at the moment of
conception. If that is the case then no manipulation of the early embryo,
other than for its own direct benefit, could be ethically justified. Others,
however, take a more developmental view of the way in which a human
fetus grows into a person, with the dawning of sentience and eventually of
mentality. Currently, that research is also limited to projects investigating
aspects of human fertility.

Although the repair of damaged tissues in the ill or injured is seen as
being highly desirable, the creation of a 'replacement person' is not so
acceptable. Respect for the human person forbids this - not because there is
an intrinsic human right to possess a unique genome but because a human
being is to be valued for their self and not used as a surrogate for another.
The same moral intuition leads to an abhorrence of the idea of using genetic

manipulation to produce 'designer babies' with qualities according to
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parental specification. Persons are never to be commodified: ethically, they
are never means but always ends.

Science, by gaining knowledge, confers power; if that power is to be
used to choose the good and refuse the bad then wisdom must be added to
knowledge. This quest for judicious decisions will involve the participation
of at least three parties: the experts, the community of possible beneficiaries
and the general public.

If this prospect of a rational debate about biotechnology is to be
realized, a considerable educational program will be required. It is clear that
many people still lack the rudimentary degree of scientific understanding
that is indispensable as the basis for reaching informed, ethical conclusions

on these issues.
(Adopted from https://cyberpedia.su/9xbd19.html)

13. Translate an abstract. Write down questions to each paragraph.

Biotechnology: Social, Legal, and Ethical Issues

Biotechnology is a field of science that involves the use of living
organisms, biological systems, and processes to develop new products and
technologies.

It has transformed the way we produce food, medicines, and industrial
materials, and has opened up new opportunities for research and innovation.

Biotechnology has the potential to transform the way we live, but it also
raises a range of social, legal, and ethical issues that need to be addressed.

Access to its benefits, impact on traditional industries and livelihoods,
and potential for economic and political inequality are some of the social
issues that need to be addressed. Legal issues such as intellectual property
rights, bioethics, and regulatory oversight also need to be tackled to ensure
that the benefits of biotechnology are accessible to all while maintaining
safety standards.

Ethical issues such as the use of genetic information, unintended
consequences, and impact on biodiversity also require careful consideration
to ensure that biotechnology is used in a responsible manner.
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To address these issues, there needs to be a collaborative effort between
biotechnology companies, regulatory bodies, governments, and the public.

Biotechnology companies need to prioritize social responsibility and
ethical practices while developing new products and technologies.
Regulatory bodies need to ensure that biotechnology is subject to strict
oversight while also facilitating innovation.

Governments need to create policies and frameworks that promote
social equity, economic growth, and environmental sustainability. The
public needs to be informed and engaged in the biotechnology discourse to
ensure that their voices are heard and their concerns addressed.

In conclusion, biotechnology is a field of science that has the potential
to revolutionize our world, but it also raises a range of social, legal, and
ethical issues that need to be addressed.

(Adopted from https://www.tutorialspoint.com/biotechnology-social-legal-and-
ethical-issues)
WRITING
14. Create a code of ethics regulations for biotechnologists. Write what
they should do and what they must not do.
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UNIT 7
GEL ELECTROPHORESIS
PRE-READING
e What do you know about gel electrophoresis?
e How is this technology used in modern molecular biology?

1. Practice reading the following words with the help of given

transcriptions.
electrophoresis  [1 lektroufo'riisis] electrode [1'lektravd]
technique [tek ni:k] commercial [ko mao:[al]
fragment [ freegmont] coverage [ ' kavorid3]
molecule [ 'molikju:1] phosphate [ fosfert]
polysaccharide [ poli'seko raid] fluorescent [flua resnt]
2. Read the following words and try to remember them.
VOCABULARY
representing /repr1 zent/ MPEJICTABIICHUE
yardstick /'ja:d stik/ KpUTEPUU
involve /in"volv/ BKJIFOYATh
backbone /"baek boovn/ OCHOBa
sequencing /'si:kwons/ yIOPSIJOUMBAHUE
band /baend/ rpymnmna
squishy /" skwif1/ MSITKHI
hydrogen /"hardridzon/ BOJIOPOJI
indentation /inden 'terfon/ yriryOJieHHne
slab /slaeb/ MJIacTUHA
agarose /'e1ga.rovz/ araposa
well /wel/ Komonger\ckBaxxnua
gel box /dzel boks/ KOpoOKa Teis
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READING
3. Read the text and answer the questions.
Gel electrophoresis

Gel electrophoresis is a technique used to separate DNA fragments
(or other macromolecules, such as RNA and proteins) based on their size
and charge. Electrophoresis involves running a current through a gel
containing the molecules of interest. Based on their size and charge, the
molecules will travel through the gel in different directions or at different
speeds, allowing them to be separated from one another.

All DNA molecules have the same amount of charge per mass.
Because of this, gel electrophoresis of DNA fragments separates them based
on size only. Using electrophoresis, we can see how many different DNA
fragments are present in a sample and how large they are relative to one
another. We can also determine the absolute size of a piece of DNA by
examining it next to a standard "yardstick" made up of DNA fragments of
known sizes.

What is a gel?

Gel electrophoresis involves a gel: a slab of Jello-like material. Gels
for DNA separation are often made out of a polysaccharide called agarose,
which comes as dry, powdered flakes. When the agarose is heated in a buffer
(water with some salts in it) and allowed to cool, it will form a solid, slightly
squishy gel. At the molecular level, the gel is a matrix of agarose molecules
that are held together by hydrogen bonds and form tiny pores. At one end,
the gel has pocket-like indentations called wells, which are where the DNA
samples will be placed:

Before the DNA samples are added, the gel must be placed in a gel
box. One end of the box is hooked to a positive electrode, while the other
end is hooked to a negative electrode. The main body of the box, where the
gel is placed, is filled with a salt-containing buffer solution that can conduct
current. The end of the gel with the wells is positioned towards the negative
electrode. The end without wells (towards which the DNA fragments will
migrate) is positioned towards the positive electrode.
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How do DNA fragments move through the gel?

Once the gel is in the box, each of the DNA samples we want to
examine is carefully transferred into one of the wells. One well is reserved
for a DNA ladder, a standard reference that contains DNA fragments of
known lengths. Commercial DNA ladders come in different size ranges, so
we would want to pick one with good "coverage" of the size range of our
expected fragments.

Next, the power to the gel box is turned on, and current begins to flow
through the gel. The DNA molecules have a negative charge because of the
phosphate groups in their sugar-phosphate backbone, so they start moving
through the matrix of the gel towards the positive pole. When the power is
turned on and current is passing through the gel, the gel is said to be
running.

What is sequencing?

DNA sequencing is the process of determining the sequence of
nucleotide bases (As, Ts, Cs, and Gs) in a piece of DNA. Today, with the
right equipment and materials, sequencing a short piece of DNA is relatively
straightforward.

Sequencing an entire genome remains a complex task. It requires breaking
the DNA of the genome into many smaller pieces, sequencing the pieces,
and assembling the sequences into a single long "consensus." However,
thanks to new methods that have been developed over the past two decades,
genome sequencing is now much faster and less expensive than it was

during the Human Genome.
(Adopted from https://pediaa.com/how-does-gel-electrophoresis-separate-dna-
fragments/)

QUESTIONS:

1) What is "gel electrophoresis"?

2) How are DNA fragments loaded?

3) When can DNA fragments be seen as bands?

4) How does "gel electrophoresis" separate DNA fragments?
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5) What do we see when we use gel electrophoresis?
6) What gel 1s used in electrophoresis?

7) What is the buffer?

8) What is the charge of DNA molecules?

AFTER TEXT TASKS

4. Translate the following word combinations into Russian.
1) DNA sequencing

2) Gel electrophoresis

3) DNA-binding dye

4) Slightly squishy gel

5) DNA fragments

6) Negative charge

5. Find the English equivalents to the word combinations in the text.
1) Otnenuth pparMeHTHI

2) O6paszust JJHK

3) CtaHaapTHbBIA KpUTEpUIA

4) TlopoiikooOpa3HbIe XJIOMbS

5) I'enoMm 4denoBeka

6) IIpoBoaUTH TOK

6. Insert the necessary word in the gap.

1) DNA fragments are charged, so they move towards the positive
electrode.
2) Gel is a technique used to separate DNA fragments according to
their size.
3) Atthe  level, the gel is a matrix of agarose molecules that are held

together by hydrogen bonds and form tiny pores.
4) Gels for DNA separation are often made out of a polysaccharide called
, which comes as dry, powdered flakes.
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5) DNA sequencing is the process of the sequence of nucleotide bases
(As, Ts, Cs, and Gs) in a piece of DNA.

7. Mark the following sentences True or False.

1) DNA fragments are positively charged.

2)  All DNA molecules have the same amount of charge per mass.

3) We can’t determine the absolute size of a piece of DNA by examining
it next to a standard "yardstick" made up of DNA fragments of known sizes.
4)  Gel electrophoresis involves a gel: Proteins, fats and carbohydrates.
5) At the molecular level, the gel is a matrix of agarose molecules that
are held together by hydrogen bonds and form tiny pores.

8.  Reorder the words to make a sentence.

1) All / mass / molecules / amount / DNA / have the / of charge / per /
same.

2) involves/ containing / Electrophoresis / the molecules / a gel / running
/ a current / of interest / through.

3) The end / towards/ with the wells/ the negative / of the gel / is
positioned / electrode.

4)  DNA / of determining / sequencing / the sequence / (As, Ts, Cs, and
Gs) in a piece of / nucleotides / of DNA / is the process.

5) Anentire / genome / a complex / Sequencing / remains / task.

9.  Find the English variants of the following sentences in the text.

1) Wcnonw3ys asexkTpodopes, Mbl MOXKEM YBUIETh, CKOJIBKO Pa3InUHbBIX
dparmentoB JIHK mpucyrcTByeTr B 00pasiie M Kak OHU OTHOCATCS APYT K
ApYyry.

2) B omHOM KOHIIE Yy Telisl €CTh IOJO0OHBIE KapMaHy YriyOJieHus,
Ha3bIBa€MbIC CKBaKMHAMHM, B KOTOPBIC ToMeraroTcs oopasusl JJHK.

3) K oaHoMy KOHITy KOPOOKH MOABEICH MOJIOKUTEIbHBIN 3JIEKTPO/I, B TO
BpeMsI KaK K IpyroMy IOJIBEJICH OTPUIIATEIbHBINA SJICKTPO/I.
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4)  OcHOBHas 4aCTh KOPOOKH, B KOTOPOM HaXOUTCS T'€jlb, 3aI0JTHEHA CO-
JepKamM cojib 0y(epHbIM paCTBOPOM, KOTOPBII MOXKET MPOBOJUTH TOK.
5) Monekynsl JITHK umeror oTpunaTtenbHblii 3apsia u3-3a docdaTHbIX
rpynn B ux caxapodocdaTHoM OCTOBE, MOITOMY OHU HAUMHAIOT JABUTATHCS
yepe3 MaTpUILy TeJisl IO HAIIPABJICHUIO K MOJ0XUTEILHOMY IMOJOCY.

10. Read and translate the key points of the text Gel electrophoresis.
Key points:

* Gel electrophoresis 1s a technique used to separate DNA fragments
according to their size.

» DNA samples are loaded into wells (indentations) at one end of a gel, and
an electric current is applied to pull them through the gel.

* DNA fragments are negatively charged, so they move towards the positive
electrode. Because all DNA fragments have the same amount of charge per
mass, small fragments move through the gel faster than large ones.

* When a gel is stained with a DNA-binding dye, the DNA fragments can
be seen as bands, each representing a group of same-sized DNA fragments.

* DNA sequencing is the process of determining the sequence of nucleotides
(As, Ts, Cs, and Gs) in a piece of DNA.

11. Give the summary of the text Gel electrophoresis.

COMPREHENSION TASK
12. Read the text and make up questions to it. Ask your partner. Make
up a dialogue with a partner.

Gel electrophoresis 1s a method used to visualize and separate nucleic
acids of different sizes. DNA separation is achieved by the application of an
electric field. DNA, being negatively charged, will move from the cathode
(—) to the anode (+) when voltage is applied. Separation occurs within
different types of gels. These gels contain pores allowing DNA molecules
to pass through depending on the size of the fragment. Larger fragments will
encounter greater obstruction from the gel matrix and therefore tend to move
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the least distance along the gel. Smaller fragments are able to maneuver
through gel pores more easily and therefore tend to move the furthest. Once
electrophoresis is complete, the gel is stained with an intercalating dye such
as ethidium bromide. Ethidium bromide binds to the bases of DNA and
fluorescence under UV light to allow for viewing (Fig.). The relative size of
the fragments produced on the gel is determined by comparing their position

to that of a molecular weight marker.
AB CDEF

(Adopted from https://www.sciencedirect.com/topics/neuroscience/gel-
electrophoresis)

13. Read and translate the text.
HAcropust oTKpBITHS dJIeKTPOdope3a

Onektpodope3 BeAeT CBOE Hauyaao OT UCCIeAoBaHUN mpodeccopa
Mockogckoro yausepcureta @egopa @enoposuua Peiicca. B 1807 rogy on
IPOBEJ CIACAYIONINUM ONBIT. B KyCOK BiakKHOM TJIMHBI OBLIIM TTOMEIIICHBI 1B
OTpe3Ka CTEKJISTHHOW TPYOKH, B KOTOPBIE HACHITIAJIA XOPOIIO MPOMBITHIN
MECOK W 3aTEM HAJIWIW B HUX JI0 OJMHAKOBOTO YpOBHs Bojbl. Ilocie Toro
Kak B TpPyOKax C COBEpIICHHO MPO3PavHON Haa TMEeCKOM BOJON ObLIU
OMYIICHBI 3JICKTPOALl OT BOJIBTOBA CTOJ0a (MCTOYHHUK DJICKTPUUECKOUN
SHEPIruu, CKOHCTPYUPOBaHHBIN Ajieccannipo BonbTa) u BKiItoueH Tok, O.D.
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Peiicc Habt01a71, 4TO B TPYOKE C MOJIOKUTEIBHO 3aPSHKEHHBIM JIEKTPOJIOM
BOJIa CTajla MyTHETh, CKBO3b CJIOW MECKA HAYMHAIU MPOHUKATh YaCTUUYKHU
[JIMHBI, 00pa3ys cycneH3uio B Boje. OJIHOBPEMEHHO YPOBEHb B TPyOKe C
aHOJOM TOHMKAJICS, & B TPyOKe C KaToaoMm moBbimaics. [Ipoucxonunino
NEPEMENICHUE BOJIbI HABCTPEUY YAaCTULIAM TJIMHBI. DTOT OMBIT HOKA3AJI, YTO
YaCTHIIbI TJIMHBI B BOJIC HECYT OTPHUIIATEIbHBIN 3apsij.

JIBI>KeHUE 3apsiKEHHBIX JUCIIEPCHBIX YaCTHUIL B IUCIIEPCUOHHON CpEJIe MO/
JNEUCTBUEM BHEIIHETO JIEKTPUUECKOTO MOJISI HA3bIBAETCS AJIEKTPOPOPE30M,

a IBHKCHUC KUJAKOCTH 4CPEC3 TOPUCTOC TBEPAOC TCIIO — SJICKTPOOCMOCOM.
(Adopted from https://www.volgmed.ru/uploads/files/2019-7/115283-
otchet up pupg goremykina kazmina.pdyf)

SPEAKING
14. Find more information on the Internet and make the report about
new Electrophoretic techniques.
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UNIT 8
BREAKTHROUGH TECHNOLOGIES
PRE-READING

o What Breakthrough technologies are used in modern medical
equipment?
1. Practice reading the following words with the help of given

transcriptions.

generate [ 'dzenarert] implant [1m pla:nt]
influence [ ' mmfluons] process [ prousos]
cell [sel] breakthrough [ 'breikOru:]
stimulator [ 'stimjolerta] diagnosis [darog novsis]
battery [ 'baetori] ultrasound [altro’saund]

2. Read the following words and try to remember them.

VOCABULARY
pacemaker
investigate
feasibility
facility
specimen
super-resolution
no-threshold
flawed
trial
routinely
fetus
rigorously
utero

[ peismeiko]
[1n"vestiger]
[f1:z1 biliti]

[fo silit1]

[ 'spesimon]

[ 'sju:po rezo'lu: n]
[nov 'Orefhovld]
[flo:d]

[ 'traral]

[ru: ti:nli]

[ fi:tos]

[ ‘T1gorasli]

[ Ju:tra]
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READING
3. Read the text and answer the questions.
Breakthrough technologies

A. The notion of solar cells. Using the power cells under skin, can
help people, that have pacemakers and deep brain stimulators. Swiss
researchers found, that to provide devices during winter and summer they
need 3.6 square sm solar cells. Most of electronic implants depend from
large batteries and process of changing them is stressful and holds risk of
medical complications. In our days more groups of researchers put forward
their variants of solar cells. Various research groups have recently put
forward prototypes of small electronic solar cells that can be carried under
the skin and can be used to recharge medical devices. The solar cells convert
the light from the sun that penetrates the skin surface into energy.

To investigate the facilities of this type of generators, Swiss
researchers in the head Bereutor (the lead author Lukas Bereuter of Bern
University Hospital and the University of Bern in Switzerland) generate
special cells that can count output energy, and placed them under skin to 32
Swiss volunteers to one week on different season. The experiment showed
that no matter what season tiny cells generate much more that necessary to
work a typical cardiac pacemaker. Bereutor believes that technologies can
be scaled up and applied in any other mobiles, solar powered application on
humans. Aspects such as the catchment area of a solar cell, its efficiency
and the thickness of a patient’s skin must be considered.

B. Researchers at University of Nottingham have developed a
breakthrough technology, that use sound rather than light with potential
application in stem-cell transplants and cancer diagnosis. The new
nanoscale ultrasound technique uses shorter-than-optical wavelengths of
sound and could even rival the optical super-resolution techniques which
won the 2014 Nobel Prize for Chemistry.

This new kind of sub-optical phonon (sound) imaging provides
invaluable information about the structure, mechanical properties and

behaviour of individual living cells at a scale not achieved before.
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This kind of sub-optical phonon(sound) give invaluable information
about structure, mechanical properties and etc. In optical microscopy, that
use lights(photons), the smallest object is limited by wavelength. For
biological specimens, the wavelength cannot be smaller than blue light,
because the energy carried in ultraviolet can damage cells. Optical super-
resolution imaging have limitations in biological studies. This is because
fluorescent dyes are toxic and requires huge amounts of light and spend a
lot of time to see imagination of damaged cells. Unlike the light sound have
less problems. That enable to Nottingham researcher use smaller
wavelength and see smaller things and get higher results.

C. In an article published in the January 2017 issue of “The Journal of
Nuclear Medicine”, said that small medical radiation does not increase risk
of cancer. The long-held belief based on inaccurate, 70-years-old
hypothesis. “We have shown that Hermann Muller's theory i1s made during
the 1946 Nobel Lecture that all radiation is harmful, regardless of how low
is dose” - known as the linear no-threshold hypothesis (LNTH), states Jeftfry
A. Siegel, PhD, president and CEO of Nuclear Physics Enterprises, Marlton,
New Jersey. Siegel says, that policies based on “no matter that kind and how
small is dose of radiation, it is any way harm”, and as known as ALARA (as
low as reasonably achievable) just increase fear of radiation(radiophobia).
Citing numerous studies, the authors assert that the LNTH and ALARA are
fatally flawed, as they focus only on molecular damage while ignoring
protective, biological responses. Low doses of radiation stimulate protective
responses. There will now be further analysis of the trial's results, including
a health economics analysis, to confirm if the extra scan should be used
routinely.

An additional MRI scan during pregnancy could help to more
accurately detect fetal abnormalities and give more certainty for parents
whose 20-week ultrasound scan showed a potential problem, according to
new research by scientists at the University of Sheffield. Within the study,
two fetuses (of 570, less than one per cent) were diagnosed correctly by the
ultrasound and incorrectly by the MRI. Only cases identified by the
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ultrasound scan were given the extra MRI, so any cases where an ultrasound
did not identify an abnormality would not have been included in this study.
This extra information helped doctors give a more accurate diagnosis and
advice to parents.

Professor Rod Scott of the University of Vermont in the USA,
commented on the importance of the research: “Accurate diagnosis of
significant brain abnormalities has important therapeutic implications.
Consequently, it is essential that tools used for prenatal diagnosis are
rigorously evaluated. This trial strongly supports the view that in utero
Magnetic Resonance (iuMR) imaging is an excellent technique, and it
should be incorporated into clinical practice as soon as possible”

(Adopted from https://atomicinsights.com/journal-nuclear-medicine-article-
fear-medical-radiation-based-bad-science/)
QUESTIONS:
1. What is the function of tiny solar cells that are carried under the skin
of the people?
2. What did Bereutor’s team of researchers create?
3. What is the sensitivity of a new nanoscale ultrasound technique?
3. What is the smallest size of biological specimens in optical microscopy?
4. Why are low dose of radiation not dangerous for patients?
5. How can an additional MRI scan help during pregnancy?
AFTER TEXT TASKS
4.Match the words to make the word combinations.

1. solar a) energy

2. electronic b) cells

3. battery c) implants

4. MRI d) power

5. brain €) scan

6. high- f) abnormality
5.Match the words opposite in meaning.

1. separate a) back

2. light b) unite
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8.
9.

find c) dark
.cut d) hide
. forward €) paste
Translate the following word combinations into Russian.
. The notion of using solar cells
To put forward prototypes
The results of this study can be scaled up
Must be properly re-educated
The MRI confirmed the ultrasound diagnosis
Find the English equivalents to the word combinations in the text.
MenuuuHCcKue 0CI0KHEHNUS.
JIns uccieioBaHus BO3MOKHOCTH
30Ha oXBaTa COJTHEYHOU OaTapeun
TomnmHa KOXKU MmarueHTa
OnrTuyeckre METObI CBEPXBBICOKOTO Pa3pEIICHUS
becriennas nagopmarus
JlaBHEe yOexxaeHNe

3alIMTHBIE PEAKIIUU

CYH_ICCTBGHHBIG OTKJIOHCHHSA B MO3I'C

10. TepaneBTUUECKHUE TTOCTEICTBUS
8. Match the following terms with definitions.

1.Solar cells a) is a medical 1maging technique

used in radiology to form pictures of
the anatomy and the physiological
processes of the body in both health
and disease

2.Nanoscale ultrasound b) 1s an electrical device that
technique converts the energy of light directly

into electricity by the photovoltaic
effect, which is a physical and
chemical phenomenon
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3.DNA c) technique that uses shorter-than-
optical wavelengths of sound and
could even rival the optical super-
resolution techniques.

4. X-ray d) the genetic material of an
organism

5.MRI - scan e) a form of -electromagnetic
radiation

9. Insert the necessary word in the gap.

Words to insert: medical, scans, increase, super-resolution, powered,
volume.

1.The notion of using solar cells placed under the skin to continuously
recharge implanted electronic (1)... devices is a viable one.

2.Most electronic implants are currently battery (2)..., and their size is
governed by the battery (3)... required for an extended lifespan.

3.Optical (4)... imaging also has distinct limitations in biological studies.
4.Evidence presented demonstrates a reduced, not (5)..., cancer risk at
radiological imaging doses.

5.In the study, doctors analysing the MRI and ultrasound (6)... were asked
to rate how confident they were of their diagnosis.

10 Mark the following sentences True or False.

1.Process of changing electronic implants is not stressful and risky.

2.The solar cells convert the light from the sun that penetrates the skin
surface into energy.

3.No matter what season, the tiny cells were always found to generate much
more of power that a typical cardiac pacemaker uses.

4. Sound have more problems than light.

5. Citing numerous studies, the authors assert that the LNTH and ALARA
are correct.
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11. Give the subtitles to each of the parts of the text Breakthrough
technologies.
12. Give the summary of the text ‘Breakthrough technologies’.

COMPREHENSION

13. Render the following text.
LINEAR NO-THRESHOLD

Linear no-threshold (LNT) is a hypothesized model of cancer
induction in response to ionizing radiation. The model says that additional
cancer risk is linear with respect to the absorbed dose, and becomes zero
only at zero dose. This model is used as the basis of most nuclear-related
legislation around the world, and in some chemical risk assessment.

LNT estimates that the risk of premature death from radiation-induced
cancer 1s around 5 % per sievert or 0.5 % per 100 mSv of exposure. For
reference, the average annual human dose from background radiation is
about 3.1 mSyv.

The effects of low dose radiation in humans are very difficult to
establish, because the required sample sizes are very large and background
cancer incidence is very high. However, the effect of high doses delivered
in a short time 1s well known, mainly from the studies on Japanese atomic
bomb survivors. The high dose data clearly indicates an increased risk of
cancer for acute doses larger than 100 mSv, and is linear with respect to the
dose. It was later augmented by data from studies of people occupationally
exposed to radiation and from animal research.

The LNT model extrapolates the risk from high doses linearly to low
doses, assuming that cancer risk is zero at zero dose. The justification for
this is as follows:

« In vivo, there is a linear relationship between the radiation dose and

double-strand breaks in the DNA, for doses from 1 mGy to 100 Gy.

« Each double-strand break is hypothesized to have the same probability

of making the containing cell cancerous.

« Each cancerous cell is hypothesized to have the same probability of

developing into a disease.
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The main conclusion of this model is that no level of radiation is
completely safe, and consequently radiation exposure must be reduced until
it 1s as low as reasonably achievable (ALARA). A useful feature of the
model is that the effect of radiation on a population can be estimated by
summing together the individual doses into a collective dose. This leads to
measuring total occupational exposure of a group of people to radiation in
units such as man-sieverts. LNT states that a collective dose of 20 man-
sieverts will cause one radiation-related cancer death, regardless of the size
of the exposed group and the distribution of dose amongst its members. For
example, it predicts that the 1x10!! bananas eaten each year, each of which
gives a banana-equivalent dose of 1x10”7 Sv, must be causing about 500
cancer deaths annually.

Since the LNT hypothesis was formulated, lots of new research has been
conducted that doesn't conform to LNT's postulated dose response. One
example is a study of lung cancer mortality in the United States by Bernard
Cohen, which demonstrates that the human response to low level radon
exposure is definitely not linear. The recent research finding indicates that
low level radiation damage is repaired more efficiently, which would reduce
the effectiveness of low dose radiation relative to LNT. Some organizations,
such as the Health Physics Society and the French Academy of Sciences
reject using the linear no-threshold model to predict the health effects of low
level radiation exposure. Health Physics Society rejects the LNT-based
concept of collective dose and says that it is wrong to say "if 2000 people
get a CT scan (10 mSv), then one of them will die from cancer", while the

French Academy of Sciences endorses the existence of radiation hormesis.
(Adopted from https.//rationalwiki.org/wiki/Linear no-threshold#)

WRITING

15. Write an essay concerning the topic: Application of radiation in
medicine. In your essay answer the question: Is it justified to use radiation
in treating patients?
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UNIT 9
RAPID AND CHEAP ON-THE-SPOT DIAGNOSES
PRE-READING
o The first step in treating or curing any disease or infection is
diagnosis. In recent years the biotechnology industry has been developing
new diagnostic tools. What latest advances in diagnostics and the
diagnostic applications of biotechnology do you know?

1. Practice reading the following words with the help of given

transcriptions.
MmiCroscopic [maikras kopik]
diagnostic [darog npstik]
microfluidic [markroouflu: '1dik]
tuberculosis [tju:b3:kju 'lovsis]
analyse [ @enolarz]
software [ 'spftweor]
blood [blad]
integration [ntr gre1fn]
microlitre [maikra'li:ta]
reliable [r1' latabl]
2. Read the following words and try to remember them.
VOCABULARY
valve [velv] KJIamaH
chamber [ fermbo] Kamepa
constraint [kon streint] OTpaHUYECHUE
swapping [ swopin] oOMeH
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complexity [kom'pleksiti]  caoxkHOCTB

susceptible [so septabl] BOCTIPUMMYHUBBIN

fit [ fit] YCTAHOBJIMBATH

race [re1s] TrOHKa

consistent [kon sistont] IoCJIeI0BaTEIbHBIN

boost [bu:st] MOBBIIIATh

yield [j1:1d] MPOJTYKTUBHOCTD

adhesive [od hi:siv] KIS MaTepuanl
READING

3. Read the text and answer the questions.
Rapid and cheap on-the-spot diagnoses

Rapid and cheap on-the-spot diagnoses for diseases such as
tuberculosis and cancer are a step closer thanks to a new modular valve for
microfluidic chips.

Swapping delicate microscopic flow valves for a universal modular
valve system has enabled Singapore's Agency for Science, Technology and
Research (A*STAR) researchers to dramatically decrease the cost and
complexity of microfluidic diagnostic chips - business card-sized devices
that can analyse blood on the spot for a range of disease biomarkers.

"Microfluidic chips are advancing point-of-care diagnosis for many
diseases," says Alicia Toh from A*STAR's Singapore Institute of
Manufacturing Technology (SIMTech). "Inside these chips, tiny
microvalves precisely direct microlitres of fluid through a series of
microchannels for automated analysis. However, integrating microvalves
into the microchannels is complex and highly susceptible to fabrication
defects, which translates into a higher cost per device. In the medical
diagnostic sector the race is on to lower the cost per diagnosis by producing
cheaper microfluidic diagnostic chips."
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Toh and her colleagues Zhiping Wang and Zhenfeng Wang addressed
the problem by moving the microvalves off the main microfluidic chip, and
created a modular valve that is fitted to the surface of the chip after
fabrication. The valves consist of a microfluidic channel that connects to
surface ports on the chip, and an air chamber that allows the channel to be
pinched by increasing the air pressure. The team demonstrated that their
modular valves could precisely manipulate chemical concentrations through
fluidic routing, which is critical in many advance diagnostic applications.

By mass producing these microvalve modules separate from the
microfluidic chip and testing valve function prior to chip integration, we can
achieve much lower defect rates, which boosts yields and results in a much
lower cost per device. This technology will reduce waste and help contribute
to sustainable manufacturing practices for microfluidic chips.

Getting the valve design right, however, was complicated. The team
used state-of-the-art software to predict the microscopic interactions
between the flexible elastomeric silicone membrane and the fluid in the
microchannel. Using materials that are compatible with the latest
microfluidics technologies was also a big constraint.

"The industry 1is rapidly moving toward more costeffective
thermoplastic materials," says Toh. "By using compatible materials, we can
achieve reliable integration without additional surface modification or
adhesives." Greater adoption of microfluidic technology will mean that we
could see our modular microvalves being used in a wide spectrum of
applications.

Toh and her team are exploring the production of microvalve modules
using a variety of novel materials. "Greater adoption of microfluidic
technology will mean that we could see our modular microvalves being used

in a wide spectrum of applications," she says.
(Adopted from
https://'www.sciencedaily.com/releases/2017/01/170120193755.htm)
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QUESTIONS:
1. How quickly is it possible to determine the diagnosis on the spot?
2. What does the abbreviation of A*STAR mean?
3. How do microfluidic microcircuits work?
4. How did Alicia Toh and her team manage to lower the cost of
diagnostic devices?
5. What software did the team use?
6. What was the requirement for the materials the scientists used?

AFTER TEXT TASKS
4. Match the words similar in meaning.
1) rapid a) shipment
2) range b) methodology
3) fluid c) nucleus
4) valve d) dice
5) effective e) budget
6) cheap f) good
7) bone g) gate
8) cell h) fluent
9) technique 1) distance
10) delivery ) quick
5. Match the words opposite in meaning.
1) inside a) secondary
2) disease b) outside
3) advance c) health
4)  1mplants d) retreat
5) leading ¢) natural part of the body

6. Translate the following word combinations into Russian.
1) Point-of- care
2)  State-of- the-art
3) Dramatically decrease
4)  Fabrication defects

75



5) Increasing the air pressure

6) Sustainable manufacturing practices

7)  Advance diagnostic applications
7. Find the English equivalents to the word combinations in the text.

1) JlmarHocTUYECKHUE YHIIBI

2)  MonaynbpHblM Ki1anaH
3)  CToMMOCTb M CI0KHOCTb
4)  VYcrpoiicTBa pa3MepoM C BUBUTHYIO KAPTOUKY
5)  Bricokas BOCOpUUMYHBOCTH
6)  Pemmuts mpobiemy
7)  llupoxkuii cneKTp MPUMEHEHHUS
8. Complete the sentences using the text.

1) Inside these ....., tiny microvalves precisely direct microlitres of
..... through a series of microchannels for automated analysis.

2) Inthe....... diagnostic ...... the race is on to lower the cost per
diagnosis by producing cheaper microfluidic diagnostic chips.

3) The ...... consist of a microfluidic channel that connects to
surface ports on the ...., and an air chamber that allows the channel to be
pinched by increasing the air .........

4)  The team demonstrated that their .... could precisely manipulate
chemical concentrations through ..., which is critical in many advance
diagnostic applications.

5) This technology will reduce ... and help contribute to sustainable
... practices for microfluidic chips.

9. Match the following terms with definitions.

1) Chamber a) a health condition that
has a specific set of symptoms
and traits

2) Disease b) the use of science in

industry, engineering, etc.
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3) Technology c¢) a natural or artificial
enclosed space

4) Cost effective d)an electronic circuit on
one plate of semiconductor
material

5) Chip e) providing good value for

the money spent

10. Find out the key words to make up the outline of the text Rapid and
cheap on-the-spot diagnoses.
11. Give the summary of the text Rapid and cheap on-the-spot diagnoses.

COMPREHENSION
12. Read and translate the abstract.
Potential applications of engineered nanoparticles
in medicine and biology: an update

Nanotechnology advancements have led to the development of its
allied fields, such as nanoparticle synthesis and their applications in the field
of biomedicine. Nanotechnology driven innovations have given a hope to
the patients as well as physicians in solving the complex medical problems.
Nanoparticles with a size ranging from 0.2 to 100 nm are associated with an
increased surface to volume ratio. Moreover, the physico-chemical and
biological properties of nanoparticles can be modified depending on the
applications. Different nanoparticles have been documented with a wide
range of applications in various fields of medicine and biology including
cancer therapy, drug delivery, tissue engineering, regenerative medicine,
biomolecules detection, and also as antimicrobial agents. However, the
development of stable and effective nanoparticles requires a profound
knowledge on both physico-chemical features of nanomaterials and their
intended applications. Further, the health risks associated with the use of

engineered nanoparticles needs a serious attention.
(Adopted from https.//pubmed.ncbi.nlm.nih.gov/30097748/)
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13. Read the text and write down the main advances in biotechnology-
based diagnostics.
Diagnostic Applications of biotechnology

Advances in biotechnology-based diagnostics will afford improved
and earlier detection of infectious and genetic diseases. Currently, some
diseases are extraordinarily difficult to diagnose properly. What will these
new advances mean for the patient? Early diagnosis of diseases can have a
significant impact in three areas:

HIGHER SURVIVAL RATE. The theory i1s the same for
biotechnology-based diagnostics. In fact, some of these diagnostics will be
able to identify illnesses (cancer, alcoholism and others) before the
appearance of any symptoms. Although early detection is not a guarantee of
survival against all diseases, many patients will live longer if appropriate
therapy begins as soon as possible.

IMPROVED QUALITY OF LIFE FOR THE PATIENT. By
identifying a disease at its earliest stages, doctors can often prescribe
treatments with the fewest side effects. For heart disease, it may mean a
change in diet and increased exercise instead of surgery. For cancer, early
diagnosis may mean surgical alternatives to chemotherapy are more
feasible.

REDUCED HEALTH CARE COSTS. Again, by diagnosing a disease
at its earliest stages, patients can often avoid surgery and hospitalization by
undergoing less expensive treatments. Not only does this benefit the patient
afflicted with the disease, but it can have an impact on health care and

insurance costs throughout society.
(Adopted from https://www.unexplainable.net/meditation/diagnostic-
applications-of-biotechnology.php)

SPEAKING
14. Find more information about new diagnostic methods in
biotechnology. Choose one of them an make the presentation.
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UNIT 10
CONFOCAL LASER SCANNING MICROSCOPY
PRE-READING
1. Practice reading the following words with the help of given

transcriptions.
MmICroscopy [mar kroskopi]
diagnosing [ 'darognouvzin]
spectrograph [ 'spektro greef]
pattern [ paeton ]
resolution [rezo'lu;fon]
infrared [ ' mnfro'red]
substance [ 'sabstons]
laser [ 'le1zo]

2. Read the following words and try to remember them.

VOCABULARY

blur-free [ 'bl3:fri:] HEpa3MbIThIN
diagnosing [ 'darognouzin] JTMAarHOCTUPOBAHUE
visualizing [ ' vizwo laizin] BU3yaJIbHOE
eyepiece [ arpi:s] OKYJISIP
wavelength [ wervlen0] JUTMHA BOJIHBI
pattern [ peeton ] ma6JI0H
fingerprint [ fingoprint] OTIEYaTOK IMaybIla
snapshot [ 'sneep/ot] CHHUMOK

sample [ 'sa.mpl ] obpa3erl
illuminate [1']juminert ] OCBeIIaTh

subtle [satl] TOHKHM

spike [spaik | BCILIECK
resolution [rezo 'lu:fon] paspelieHue
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READING
3.Read the text and answer the questions.
Confocal laser scanning microscopy

Confocal laser scanning microscopy (CLSM or LSCM) is a valuable
tool for obtaining high resolution images and 3-D reconstructions. The key
feature of confocal microscopy is its ability to produce blur-free images of
thick specimens at various depths. Images are taken point-by-point and
reconstructed with a computer, rather than projected through an eyepiece.

The principle for this special kind of microscopy was developed by
Marvin Minsky in 1953. A new type of laser scanning confocal microscope
(LSCM) holds the promise of diagnosing skin cancer in a single snapshot.

Typical LSCMs take 3-D images of thick tissue samples by visualizing
thin slices within that tissue one layer at a time. Sometimes scientists
supplement these microscopes with spectrographs, which are devices that
measure the pattern of wavelengths, or "colors," in the light reflected off of
a piece of tissue. This pattern of wavelengths acts like a fingerprint, which
scientists can use to identify a particular substance within the sample. But
the range of wavelengths used so far with these devices has been narrow,
limiting their uses.

Not so with the new microscope developed by physicists from the
Consiglio Nazionale delle Ricerche (CNR) in Rome. Unlike other
combination "confocal microscope plus spectrograph" devices, the new
machine is able to gather the spectrographic information from every point
in a sample, at a wide range of wavelengths, and in a single scan.

To achieve this, the authors illuminate the sample with multiple colors
of laser light at once — a sort of "laser rainbow" — that includes visible light
as well as infrared. This allows scientists to gather a full range of
information about the wavelengths of light reflected off of every point
within the sample. Using this method, the researchers took high-resolution
pictures of the edge of a silicon wafer and of metallic letters painted onto a
piece of silicon less than half a millimeter wide.
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They also demonstrated that it is possible to apply this technique to a
tissue sample (in this case, chicken skin) without destroying it. With further
testing, the researchers say the microscope could be used to detect early
signs of melanoma; until then, it may be useful for non-medical applications,
such as inspecting the surface of semiconductors.

A new form of scanning microscopy that simultaneously reveals
physical and electronic profiles of metal nanostructures has been
demonstrated at JILA, a joint institute of the National Institute of Standards
and Technology (NIST) and University of Colorado at Boulder. The new
instrument 1s expected to be particularly useful for analyzing the make-up
and properties of nanoscale electronics and nanoparticles.

Scanning photoionization microscopy (SPIM), described in a new
paper, combines the high spatial resolution of optical microscopy with the
high sensitivity to subtle electrical activity made possible by detecting the
low-energy electrons emitted by a material as it is illuminated with laser
pulses. The technique potentially could be used to make pictures of both
electronic and physical patterns in devices such as nanostructured transistors
or electrode sensors, or to identify chemicals or even elements in such
structures. The JILA-built apparatus includes a moving optical microscopy
stage in a vacuum, an ultrafast near-ultraviolet laser beam that provides 7 to
inject two photons (particles of light) into a metal at virtually the same time,
and equipment for measuring the numbers and energy of electrons ejected
from the material. By comparing SPIM images of nanostructured gold films
to scans using atomic force microscopy, which profiles surface topology,
the researchers confirmed the correlations and physical mapping accuracy
of the new technique. They also determined that lines in SPIM images
correspond to spikes in electron energy, or current, and that contrast depends
on the depth of electrons escaping from the metal as well as variations in
material thickness. Work is continuing to further develop the method, which
may be able to make chemically specific images, for example, if the lasers
are tuned to different colors to affect only one type of molecule at a time.

(Adopted from https://microbenotes.com/confocal-microscope/)
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QUESTIONS:
1) What is a confocal laser scanning microscopy?

2) Who developed special kind of microscopy?

3) What is the main idea of the microscopy?

4) What allow scientists to gather a full range of information about the

wavelengths of light?
5) What are the main applications of CLSM?
6) What are the main advantages of scanning photoionization microscopy?

AFTER TEXT TASKS
4.Translate the following word combinations into Russian.

l.
. Laser scanning

O 0 3 O W B~ W DN

0 3 N L bW =

High resolution images

. Wavelength

. A wide range of wavelengths

. Piece of tissue

. Multiple colors of laser light

. High sensitivity

. Mapping accuracy

. Scanning photoionization microscopy

. Find the English equivalents to the word combinations in the text
. Pak koxwu

. Obpaser; TKaHU

. Ciextporpaduyeckas nHpopmanus

. JIazepHas paayra

. UadpakpacHslii cBeT

. BricOkO€ poCTpaHCTBEHHOE pa3pelieHre

. JloctaToyHas MMKOBAsi MOLITHOCTH

. Bcrimecku sHepruu 3J1eKTpOHOB
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6. Insert the necessary word in the gap.

1. The key feature of confocal microscopy is its ability to produce blur-free
______ of thick specimens at various depths.

2. The principle for this special kind of microscopy was developed by
_ in1953.

3. His pattern of wavelengths acts like a ~ , which scientists can use to
identify a particular substance within the sample.

4. With further testing, the researchers say the microscope could be used to
detect early signs of

5. A new form of scanning microscopy that  reveals physical and
electronic profiles of metal nanostructures has been demonstrated at JILA,
a joint institute of the National Institute of Standards and Technology
(NIST) and University of Colorado at Boulder.

7. Mark the following sentences True or False.

1. Confocal Laser Scanning Microscopy (CLSM or LSCM) is a valuable
tool for obtaining low resolution images and 3D reconstructions.

2. The key feature of confocal microscopy is its ability to produce blur-free
images of thick specimens at various depths.

3. Images are received point-to-point and are projected through the
eyepiece, rather than reconstructed using a computer.

4. The principle for this special kind of microscopy was developed by
Marvin Minsky in 1963.

5. A new type of laser scanning confocal microscope (LSCM) holds the
promise of diagnosing skin cancer in a single snapshot.

8. Find the full name of these abbreviations in the text.
1. CLSM —

2. NIST -

3. SPIM —

4. CNR —

9. Find out the key words to make up the outline of the text.

10. Give the summary of the text ‘Confocal laser scanning microscopy’.
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COMPREHENSION

11. Read the text and write down the advantages and disadvantages of
confocal microscopy.

When deciding which type of microscopy to use, one may ask, “Why
confocal microscopy?” Transmission electron microscopy offers superb
resolution; however, it is damaging to living specimens and suffers from
fixation and sectioning artifacts. Conventional light microscopy allows
examination of living and fixed cells with a variety of imaging modes
including fluorescence. However, ultrastructural details cannot be obtained
because of the relatively low resolution of the light microscope (0.2um).
Another difficulty with conventional light microscopy is that it suffers from
out-of-focus information which often blurs the image.

Confocal microscopy offers several advantages over conventional
light and electron microscopy. First, the confocal microscope optically
sections the specimen. This eliminates any physical sectioning artifacts
observed with conventional light and electron microscopic techniques.
Since optical sectioning is relatively noninvasive, living as well as fixed
samples can be observed with greater clarity. Another advantage of confocal
microscopy is that optical sections can be taken in different planes. Another
advantage of confocal microscopy is that the optical sections are obtained
in a digital format. This greatly facilitates image processing and makes it
very easy for the user to obtain a digital print of the image, eliminating the
need for darkroom chemicals and lengthy waiting periods to obtain
photographs. An additional advantage of using the confocal microscope is
that all the fluorochromes of multiple-labeled specimens are in register,
unlike in conventional fluorescence microscopy.

Although confocal microscopes have many advantages, they do have
some disadvantages. Confocal laser scanning microscopes (CLSMs) are
limited by the available wavelengths of light produced by lasers (laser
lines). This 1s unlike the conventional fluorescence light microscope which
uses a mercury or xenon arc lamp as the illumination source and therefore
offers a full range of excitation wavelengths including UV. The intensity of
the laser beam can be harmful to living cells, if the laser light has not been
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suitably attenuated. However, the new multiphoton microscope systems
have effectively solved this problem. An unfortunate disadvantage of
confocal microscopes is their price. Depending on the setup, a confocal
microscope can be over 10 times the price of a typical conventional
fluorescence light microscope. The cost of owning and operating a confocal
microscope can be minimized if several researchers share the microscope in
a centralized ‘“core” facility. Another disadvantage of some confocal
microscope systems is that they often take up more space than a
conventional fluorescence light microscope since they also require space for
a laser, scan head, and computer hardware. Recent confocal microscope
systems are more compact than earlier versions. Although most confocal
systems come with easy-to-use software, users require training and an
understanding of the confocal principle to obtain the best confocal images.
Personal confocal systems are usually easier to use than the more
sophisticated multiuser confocal systems because fewer features are

available on the personal systems.
(Adopted from
https://'www.sciencedirect.com/science/article/abs/pii/S0091679X02700022)

12. Read and translate the text.
JlazepHbIil CKAHUPYHO LU KOHPOKAIBbHBIN 0HOJOTMYEeCKUM
MHUKPOCKOII

JlazepHbIil CKaHUPYIOMUNA KOH(POKAIbHBIA OHOJIOTUYECKUA MHUKPO-
CKOIl TPEAHA3HAYEH [UIS MOJYYEHUS MAKCUMaJIbHO BO3MOYKHOTO, IS
CBETOBBIX MHUKPOCKOTIOB, pa3pelieHus Ojarogapsi IpUMEHEHHUIO Jlazepa B
KaueCTBE MCTOYHHKA OCBEIICHHUS U CIOCO0Y MOJIydeHUs] M300paKeHHUSI.
CBo¢ Ha3BaHHE ATOT KjacCc 00OpPYJIOBaHUS MOJYYWJ H3-3a OCOOCHHOCTH
dbopmupoBanus n300paxeHus B HoKaIbHOU TIOCKOCTU. KpaTko, MeXaHU3M
MOJTy4YeHHS] U300pakKEHUsI OMUCHIBACTCS, KaK IMOCI0NWHOE (POpPMUPOBAHUE
n300pakeHusi oOpasila Ha OJHOM YpPOBHE TJyOHMHBI PE3KOCTH, 3a CUET
OTpaHUYCHUS TITyOUHBI (POKYCa U UCIIOIB30BAHUSI TOUCUHBIX KOI€PEHTHBIX
UCTOYHUKOB cBeTa. llocieaHsast 0COOEHHOCTh IMO3BOJISIET Ha3bIBaTh 3THU
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npuOOpPhl  «IA3€pHBIM  CKAHUPYIOUIMA  MHKPOCKON C  TOYCYHOM
nuadparmoin.

KoHdokanbHass MUKPOCKOIHUS MPeAJiaraeT HECKOJIbKO MPEUMYIIIECTB
0 CPAaBHEHUIO C OOBIYHOW HMIMPOKOTOJIHHON ONTUYECKONH MHUKPOCKOIHEH,
BKJIIOYAss BO3MOKHOCTh KOHTPOJSl TIIYyOMHBI PE3KOCTU, YCTPAHCHUS WU
yMEHbIIIEeHUs POHOBOM MH(pOpMaIuu 3a npenesiaMmu GoKaIbHOM MIOCKOCTH
(poH OPUBOAUT K YXYIAIICHUIO KadecTBAa H300paKEHHUs), a TaKKe
BO3MOKHOCTh cOOpa MoCIieI0BaTEIbHBIX ONTUYECKUX CPE30B U3 TOJCTHIX
00pa3ioB. OCHOBHBIM KIIOYOM K KOH(POKAILHOMY MOIXOMY SIBISETCS
MCIIOJIb30BAHUE METOAO0B IPOCTPAHCTBEHHON (DUIIbTPALINU 1JIS1 YCTPAHEHUS
pac(oKyCHpOBAaHHOTO CBETa WJIM OJMKOB B 00Opasiiax, TOJIIMHA KOTOPBIX
MPEBBIIIAET HEMOCPEACTBEHHYIO TMJIOCKOCTh (DOKycHpoBKU. B mociegHue
roJibl BO3pOCiia MOMyISIPHOCTh KOHPOKATbHOW MUKPOCKOIIUH, OTYACTH U3-
32 OTHOCUTEJIBHOM JIETKOCTH TOJYYEHHUSI YpPE3BBIYAWHO  BBICOKO-
Ka4eCTBEHHBIX N300pakeHUH N3 00pa31ioB, MOATOTOBICHHBIX 151 OOBITHOMN
(dIyopecueHTHOM MUKPOCKONHMH, M PACTYIIEr0 Yuciia TPUMEHEHHH B
KJIETOYHOW OMOJOTHU. DTO MPUMEHUMO ISl BU3YalU3alluu Kak (GUKCUPO-
BaHHBIX, TaK M KUBBIX KJIETOK, TKaHeh. MakThuecku, KOH(OKagbHAs
TEXHOJIOTHSI OKa3bIBA€TCSI OJJHUM M3 CAMbIX BAXKHBIX JIOCTH)KEHUM, KOT1a-

00 HJOCTUT'HYTbIX B ONTHYCCKOM MUKPOCKOIINH.

(Adopted from https://www.microsystemy.ru/info/articles/lazernyy-skaniruyushchiy-
konfokalnyy-biologicheskiy-mikroskop/?ysclid=m6e2osrjvr945502025)

SPEAKING

13. Nowadays confocal microscopy is used in different devices which are
applied in manufacture, biology and medicine. Choose one of them and
make the presentation about its characteristics and the field of
application.
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UNIT 11

POSITRON EMISSION TOMOGRAPHY

PRE-READING

e What does the abbreviation CT stand for?
e What other medical imaging technologies do you know?

1. Practice reading the following words with the help of given

transcriptions.
tomography [to' mpgrofi] chemically [ ' kemikli]
roentgenography [ronto npgrofi] isotope [ ‘arsoutoup]
electroencephalography 1lektronkefo logrofi metabolically [meto bolikli]
oncology [on kolodz1] phantom [ feentom]
neuropsychology njuo rovsatkolod3r  axial [ aeksiol]
2. Read the following words and try to remember them.
VOCABULARY
three-dimensional [0ri:- di' men/onl] TpexMepHas
rotation [rou 'terfn] BpAILICHUS
decay [d1'ker] pacraj
mental [mentl] TICUXUYECKOE
cognitive [ 'kognitiv] MO3HABATEIbHBIC
irregularity [1regjo ' leertt] HEPOBHOCTH
geting [ gertig] CTpOOHpOBaHUE,
POy CKaHUE
unevenly [aAn'1:vnl1] HEPABHOMEPHO
tumour [ ju:mo] OIyXO0JIb

human brain
respiratory

blurring

[ hju:mon brein]
[r1s paroratori]
[bl3:mn]
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READING
3. Read the text and answer the questions.

Positron emission tomography
CAT scan

Computed tomography (CT), originally known as computed axial
tomography (CAT) and body section roentgenography, is a medical imaging
method employing tomography where digital geometry processing is used
to generate a three-dimensional image of the internals of an object from a
large series of two-dimensional X-ray images taken around a single axis of
rotation.

Positron emission tomography

Positron emission tomography (PET) is a nuclear medicine medical
imaging technique which produces a three-dimensional image or map of
functional processes in the body. It is used heavily in clinical oncology
(medical imaging of tumors and the search for metastases), for clinical
diagnosis of brain diseases such as dementias. PET is also an important
research tool to map human brain and heart function.

To conduct the scan, a short-lived radioactive tracer isotope which
decays by emitting a positron, and which has been chemically incorporated
into a metabolically active molecule, is injected into the living subject
(usually into blood circulation). Then the research subject or patient is
placed in the imaging scanner.

Functional neuroimaging is the use of neuroimaging technology to
measure an aspect of brain function, often with a view to understanding the
relationship between activity in certain brain areas and specific mental
functions. It is primarily used as a research tool in cognitive neuroscience
and neuropsychology.

Common methods include positron emission tomography (PET),
functional magnetic resonance imaging (fMRI), multichannel
electroencephalography (EEG) or magnetoencephalography (MEG), and
near infrared spectroscopic imaging (NIRSI).
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A study presented at SNM's 58th Annual Meeting focuses on the effect
that breathing irregularities have on the accuracy of 4D positron emission
tomography (PET) scans and outlines a PET imaging method that reduces
"motion artifacts" or image blurring arising from respiratory motion.

Respiratory gating technologies have dramatically improved the
diagnostic quality of PET imaging, which provides functional images of
physiological processes occurring in the body. The problem is that patients
with respiratory disease, heart conditions or other serious disease are likely
to be breathing unevenly. Respiratory gating systems are designed to work
with normal breathing patterns, but not with irregular respiratory cycles.

Researchers conducted phantom studies to compare respiratory-gated
PET imaging with non-gated PET imaging. Phantom studies were
performed with inanimate objects and specialized motion devices that move
in a controlled manner in order to simulate tumors in respiratory motion.
The 4D PET and CT studies were conducted in succession with a hybrid
PET/CT system.

Results of the study show that non-gated PET with 4D CT imaging
can be an alternative to respiratory-gated PET imaging for determining
tumor activity in patients with highly irregular breathing.

NIRSIT, a functional near-infrared spectroscopy neuroimaging

device, is set to change the landscape of neuroscience research and the
medical sector by offering high spatial resolution as well as high temporal
resolution in a portable and wireless manner. NIRSIT is a device based on
the near-infrared spectroscopy principle, which:
a) utilizes light to detect hemodynamic changes in the cerebral blood flow;
b) visualizes brain activation regions in the prefrontal area of the brain in
real time. Furthermore, NIRSIT is probably the one and only portable and
wireless NIRS device designed to be used for brain research and clinical
research purposes.

One of the promising areas of NIRSIT application is cognitive
research. NIRSIT allows the researchers to monitor the subject's brain
activation changes and analyze the results in an intuitive way, using both the
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3D brain mapping images as well as the oxy-deoxy graphs covering the

prefrontal area of the brain.

Following the introduction of fMRI in humans, the review identifies a

range of key breakthroughs in functional brain imaging that have been

critical in enhancing our understanding of the brain, including the

development of statistical and computational modelling that are helping to

revolutionize our understanding of brain function.

The review identified a number of current challenges and opportunities

for the functional brain imaging research community. These include:

the need to identify a number of specific goals and targets for human
functional brain imaging research

a continued need for support for multidisciplinary and multi-sector
research hubs

a requirement to increase sample sizes in functional brain imaging
studies to enhance our understanding of the normal brain and the
prevalence of specific conditions

the importance of encouraging and facilitating the involvement of
clinicians in the development of clinical applications -- to help bring
functional brain imaging to the clinic

the potential for greater working with industry to bring about
developments in molecular imaging and to drive innovation in drug
development

a need to continue to develop human functional brain imaging
techniques and do basic, exploratory research

the importance of ensuring we understand the social and ethical
implications of brain-imaging research.

(Adopted from https://medicalxpress.com/mews/201 1-06-irregular-affect-
accuracy-d-petct.html)

QUESTIONS:
1. How was the computer tomography originally known?

2. What is a computed tomography?
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3. What is a Positron emission tomography?

4. What is a Functional neuroimaging?

5. What are the common methods of medical imaging?

6. What are the results of phantom research?

7. What is a NIRSIT? What are the principles of its work?

AFTER TEXT TASKS

4. Translate the following word combinations into Russian.
1. Positron emission tomography

2. Computed axial tomography

3. Body section roentgenography

4. Nuclear medicine medical imaging

5. Tool to map human brain

6 A short-lived radioactive tracer isotope
7. Functional neuroimaging

8. High spatial resolution

9. Clinical research purposes

10. 3D brain mapping images

. Find the English equivalents to the word combinations in the text.
. TpexmepHoe n3obpaxeHue

. Ochb BparieHus

. KpoBoobpaienue

. Hapymenus npixanus

. PazMbITHe n3o0paxeHus

. TexHoJoruu pecnupaTopHOro CTpoOUpPOBAHUS

. PeciupatopHo-3auieHHbI i

. HeonyuieBnenHnsie npeaMeTsbl

O 0 1 O W B~ W N — W\

. BeIcOKOE BpeMEHHOE pa3pelieHne
10. becnpoBoHOM cr1ocoO

6. Insert the necessary word in the gap.
1. ...(1) tomography (CT), originally known as computed axial tomography

(CAT) and body section roentgenography, is a medical imaging method
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employing tomography where digital geometry processing is used to
generate a ...(2) image of the internals of an object from a large series of
two-dimensional X-ray images taken around a single axis of rotation.

2. Respiratory gating technologies have dramatically improved the
diagnostic quality of PET imaging, which provides ...(3) images of
physiological processes occurring in the body.

3, Respiratory gating systems are designed to work with normal breathing
patterns, but not with...(4) respiratory cycles.

4. ...(5) is a device based on the near-infrared spectroscopy principle.

5. NIRSIT is probably the one and only portable and wireless NIRS device
designed to be used for brain research and ...(6) research purposes.

7. What do the abbreviations stand for? Write the full name.
.PET —

.CT -

. CAT -

. fMRI —

. MEG —

. NIRSI —

o2} AN L AW N~

. Complete the sentences using the text.

1. The Nanoscale Advanced Integrated Systems (NAIS) Lab Team at Korea
Advanced Institute of Science and Technology (KAIST)...

2. The 4D PET and CT studies were conducted in succession with...

3. The problem is that patients with respiratory disease,...

4. Functional neuroimaging is the use of neuroimaging technology to
measure an aspect of brain function,...

5. It is primarily used as a research tool in...

9. Mark the following sentences True or False.

1. Positron emission tomography (PET) used heavily in clinical oncology
(medical imaging of tumors and the search for metastases), for clinical
diagnosis of brain diseases such as dementias.
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2. PET is also an important research tool to map human liver and heart
function.

3. Functional neuroimaging is the use of neuroimaging technology to
measure an aspect of heart function.

4. Respiratory gating technologies have greatly improved the diagnostic
quality of PET imaging.

5. One of the promising areas of NIRSIT application is cognitive research.

10. Reorder the words to make a sentence.

1. spectroscopy, NIRSIT, is, device, the, a, near-infrared, on, principle,
based.

2. imaging, conducted, studies, researchers, phantom, respiratory-gated,
imaging, with, compare, non-gated, PET, PET, to.

3. technology, of, neuroimaging, an, function, the, neuroimaging, to,
measure, aspect, use, of, brain, functional, is.

4. clinical, is, heavily, in, it, oncology, used.

5. designed, gating, normal, are, to, respiratory, work, systems, with,
breathing, to, patterns.

11. Insert prepositions and translate the sentences.

1. Positron emission tomography (PET) is a nuclear medicine medical
imaging technique which produces a three dimensional image or map
functional processes  the body.

2. PET is also an important research tool ... map human brain and heart
function.

3. Then the research subject or patient is placed  the imaging scanner

4. Researchers conducted phantom studies = compare respiratory-gated
PET imaging  non-gated PET imaging.

5. A single scan could diagnose the cause  foot pain better and  less
radiation exposure to the patient than other methods.
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12.Complete the sentence translating the words in brackets

1.Medical imaging technique which produces a three dimensional image or
(xapty) of functional (mponieccoB) in the body.

2. To conduct the (ckanupoBanusi), a short-lived radioactive tracer isotope
which decays by emitting a positron, and which has been (xumuueckn)
incorporated into a metabolically active molecule, is injected into the living
subject.

3. It 1s primarily used as a research tool in cognitive (Heliponayke) and
neuropsychology.

4. A single scan could diagnose the cause of foot pain better and with less
radiation exposure to the patient than other (meTomsr).

5. They need to identify a number of (konkpetnbie) goals and targets for
human (dyHkroHaNIBHBIX) brain imaging research.

13. Find out the key words to make up the outline of the text.

14. Give the summary of the text Positron emission tomography.

COMPREHENSION
15. Read and translate the text.

IHosiB/IeHHE KOMIIBIOTEPHBIX TOMOrpagoB

[lepBbie maTemaTuyeckue anroputmbl 1t KT Obutn pa3paOoTaHbl B
1917 rony aBcTpuiickum MmateMatukoM M. Pagonom. @u3nueckorn OCHOBOM
METOJIa SABJSIETCS AKCIHOHEHUIMAIbHBIA 3aKOH OCJIa0JCHUS] HW3JIy4YeHMUS,
KOTOPBIN CIpaBeIUB JjIsl YUCTO MOIJIOMIAIOIIUX Cpell. B peHTreHOBCKOM
JIMAIa30HEe U3JIYUYCHUS YKCTIOHEHIIMAIbHBIN 3aKOH BBITIOIHSAETCS C BHICOKOM
CTENEHbIO TOYHOCTH, TIO3TOMY pa3paOOTaHHbIE MaTEMATUYECKHUE
aNrOpUTMbl OBUIM BIIEPBBIE MPUMEHEHBI HWMEHHO JJIsI PEHTT€HOBCKOU
KOMITbIOTEPHOM ToMOrpadumu.

B 1963 rony amepukanckuii ¢usuk A. Kopmak mnoBTOpHO (HO
OTIMYHBIM OT PamoHa cmocoOoM) pemms 3aaady TOMOTrpaduuecKoro
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BOCCTaHOBJEHHUS, a B 1969 roxy aHrmiickuii uHxkeHep-puzuk I
Xayncoung u3z pupmsl EMI ckonctpyupoBan «9MU-ckanep» — nepBbIit
KOMIBIOTEPHBIN PEHTI€HOBCKUN ToMorpad, KIMHUYECKUE MCIIBITAHUS
KoTtoporo npouuiyd B 1971 rogy, — pazpaboTaHHBIN TOJIBKO sl CKAHUPO-
BaHUsl roioBbl. CpeactBa Ha pa3paboTky KT Obuin BbigeneHbl (pupmoi
EMI, B yacTtHOCTHM, Onaromapsi BBICOKMM JIOXOJlaM, IIOJYYEHHBIM OT
KoHTpakTa ¢ rpynnoii The Beatles.
B 1979 rony «3a pa3paboTky KoMmbOTEpHOUN ToMorpadum» Kopmak
u XayHcuia Ob1nu yioctoensl HoOeneBckoil mpemMuu no Gpru3uoiaoruu uin
MEJIULINHE.
(Adopted from https://ru.wikipedia.org)

16. Read the text and make up questions to it. Make up a dialogue
asking questions to your partner.

Magnetic Resonance Imaging (MRI) is a noninvasive medical
imaging technique that uses the body’s natural magnetic properties to
produce detailed images. It is an essential tool for diagnosing various
medical conditions and guiding treatment decisions.

MRI works by utilizing the hydrogen protons found abundantly in
water and fat within the body. When a patient is placed in a strong magnetic
field, these protons align, creating a magnetic vector. By introducing radio
waves, the magnetic vector is deflected and emits a signal, which is used to
create the MRI images. Multiple pulse sequences are employed to
emphasize different tissues or abnormalities, allowing for a comprehensive
analysis of the body.

One of the significant advantages of MRI is its ability to detect
diseases and abnormalities without the use of radiation, making it a safe
procedure for patients.

Key Takeaways:

« MRI uses the body’s natural magnetic properties to produce detailed
images.

« Hydrogen protons in water and fat are used for the imaging process.
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« Multiple pulse sequences are employed to emphasize different tissues
or abnormalities.
« MRI can detect diseases and abnormalities by analyzing the different
relaxation times of protons in various tissues.
« MRI s a safe procedure that does not use radiation.
The Technology Behind MRI Scanning
MRI scanning is made possible by advanced technology that utilizes
strong magnetic fields, radio waves, and gradient electric coils. These
components work together to create detailed images of the body’s internal
structures. The MRI machine functions by generating a magnetic field that
aligns the hydrogen protons in the body. This alignment creates a magnetic

vector that emits a signal when deflected by radio waves.

The gradient electric coils are essential in producing different
resonance frequencies, allowing the machine to capture images of specific
slices of the body. These coils alter the magnetic field in a controlled

manner, enabling the creation of detailed cross-sectional images. Receiver
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coils act as antennae, receiving and enhancing the weak signals emitted by
the hydrogen protons. This improves the quality of the images produced.

“MRI machines use strong magnetic fields, usually between 0.5 and
1.5 tesla, to align the hydrogen protons in the body.”

Multiple pulse sequences are employed during an MRI scan to
emphasize different tissues or abnormalities. This is achieved by taking
advantage of the different relaxation times of protons in various tissues. By
analyzing these relaxation times, radiologists can identify and differentiate
between different types of tissues and any potential abnormalities present.

The technology behind MRI scanning continues to advance, resulting
in clearer and more detailed images that aid medical professionals in

accurate diagnosis and treatment planning.
(Adopted from https://tagvault.org/blog/how-does-a-mri-work-medical-imaging/)

SPEAKING

17. Find some more information about different medical imaging
technologies and tomography. Work in groups. Prepare a presentation
about one of the technologies.
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UNIT 12

BETTER MATERIAL FOR BONE TISSUE REGENERATION

PRE-READING

e What do you know about bone tissue regeneration?

e Have you ever heard about biodegradable implants?

1. Practice reading the following words with the help of given

transcriptions.
tissue ‘tifu] crystallize [ 'kristolaiz]
furthermore '13:00 mo:] calcite [ 'keelsert |
vaterite 'veetorait | snails [sneilz ]
process "prousos] colleagues [ 'koli:gz |
nanofiber ‘neno fatbor |  submicron [sAb ' maikron]

2. Read the following words and try to remember them.

VOCABULARY
bone tissue

biodegradable
vaterite-based
scaffold
porous

electrospun fiber

cytocompatibility
non-woven fabric
electrospinning
tissue engineering
polycaprolactone
furthermore

promising

[
[,
[
[
[
[

[
[
[
[
[
[
[

booun 'tifu:]
barodi greidobl]
veetorart ‘beist]
skeaefald]

po.1as |

1'lektra’span farbor]

sartokom paetr biliti]

nob ‘'woauvn]

1'lektrou ‘spiniy]

tifu: endz1 nioriy]|
leI kaaprelekteon]

pmmlsnj]
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OuopasyiaracMblii
Ha OCHOBE BaTepUTa
Kapkac

TIOPUCTBIN

AIIEKTPONPSIICHBIC
BOJIOKHA
IUTOCOBMECTUMOCTD

HETKAaHOE TIOJIOTHO
AIIEKTPOTIPSICHHE
TKaHeBasl MHKCHEPUS
MOJINKATIPOIAKTOH
KpOMe€ TOro, 00Jiee TOro

MEPCIIEKTUBHBIN



aragonite [a rog(o)nart] aparoHuT

counterpart [ 'kauntopa:t ] JBOMHUK, KOTIHUS
gastropods [ 'gaestroppdz | OpIOXOHOTHE MOJUTFOCKH
permeability [p3:mi1o bilitr ] MIPOHHUIIAEMOCTD

substitute [ 'sabstitju:t] 3aMeIaTh, 3aMCHSTh

to arrange [o'reind3 rendomli ] pacmosoXKuTh XaOTUYHO
randomly

in vivo [In 'vivou] B €CTECTBEHHBIX YCIIOBHIX
regeneration [r1d3zeno reifn | BOCCTAHOBJICHHE
READING

3. Read the text and answer the questions.
Better material for bone tissue regeneration

A new study has revealed a technology how to cover biodegradable
implants with a human skeleton similar mineral.

Bone tissue regeneration, one of the issues of tissue engineering, is a
research area for Dmitry Gorin and his international colleagues, a leading
research fellow at the RASA Center in Tomsk Polytechnic University. The
scientists have developed a new vaterite-based coating for nanofiber
material used as scaffold to grow bone tissue cells in a shorter time.

The process of porous calcium carbonate (CaCO3) covering on
electrospun poly(e-caprolactone) (PCL) fibers was described in this study.
The cytocompatibility test shown the suitability of PCL/CaCO3 scaffolds
for cell culturing.

The scientists have non-woven PCL (poly e-caprolactone) fiber by an
electrospinning technique. This technology was first developed in the USSR
in the 30s last century, but it has long been classified. Then it was discovered
again in the US. In regenerative medicine, nonwoven materials fabricated
by an electrospinning technique can be successfully used as scaffolds for
tissue engineering materials because of their unique physical chemical
properties due to their nanostructured nature.
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"We published the work opening new possibilities for creating
scaffolds for bone growth, and in this respect it is really new and original.
The work's feature is that we had a well-known of polycaprolactone matrix,
and have grown on the surface of its nanofiber a coating out of one of the
polymorphic calcium carbonate modifications (CaCO3) -- vaterite -- a very
interesting material in terms of drug delivery (since it has a porous
structure). Furthermore, in the body under certain conditions vaterite may
recrystallize in bone components. Therefore vaterite / PCL composite is a
promising material for bone implants," says the study's co-author, Dr.
Dmitry Gorin, a leading researcher of the Novel Dosage Laboratory of
RASA Center at TPU, and a professor of Saratov State University.

In nature vaterite is a very rare mineral due to the fact that its structure
is unstable under the conditions of Earth's surface. Vaterite has two much
more common counterparts with the same chemical formula (CaCO3):
aragonite and the most commonly occurring calcite.

Vaterite is a biomineral found in nature as a component part of the
skeleton of some gastropods (e.g. snails).

In order cells begin to grow, they need a basis. The basis can be
different: you have to pick up the one which properties ensure the rapid
growth of cells, and therefore faster regeneration of tissues. This material
must meet certain requirements as the permeability of medium for various
substances and water vapor permeability. After transplantation scaffolds
trigger cell growth process, and then degrade. According to Dmitry Gorin,
when it deals building a future bone tissue, in this case, the composite basis
degradation will go slowly enough, about a month or more, which is enough
to substitute the implant with the newly-formed bone tissue.

PCL fibers are obtained as mentioned above, by electrospinning. The
method 1s that under pressure polymer solution is fed through the needle and
due to the potential difference applied between the second electrode and the
needle, the thread is formed with a submicron diameter. The thread falls
freely onto the substrate, which is the second electrode, and forms a non-
woven fabric.
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The obtained threads can be directed, but for the tasks described in the
article they were to be arranged randomly. Modern membrane materials
used in cloth manufacturing are permeable to steam but do not to water, and
made by the same technology.

Later the researchers are planning to study the behavior of the new
implant material in vivo in order to investigate the possibility of using this
material for bone tissue regeneration.

(Adopted from https://www.sciencedaily.com/releases/2016/12/161220093946.htm )

QUESTIONS:

1. What is the field of research of Dmitry Gorin and his international
colleagues?

2. For what purpose did scientists develop a new coating based on vaterite?
3. How did scientists obtain non-woven PCL fiber?

4. When and where was this technology first developed?

5. What does Dr. Dmitry Gorin tell about their new scientific project? What
new possibilities does it open?

6. What information does the article give about the biomineral called
vaterite?

7. What are the requirements for the basis for future bone tissue?

8. What is the electrospinning method? Find the corresponding sentence in
the text.

9. Are modern membrane materials permeable to steam?

10. What are the researchers planning to study next?

AFTER TEXT TASKS
4.  Translate the following word combinations into Russian.
1) Biodegradable implants
2) Regenerative medicine
3) Coating out
4)  Under pressure
5) Bone tissue
6) Electrospun fibers
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7)  Non-woven fabric

8)  Tissue engineering
9) Permeability

10) To arrange randomly

5. Find the English equivalents to the word combinations in the text.
1) OnuH U3 BOpocoB

2) YpoBeHb pa3BUTHUS

3) Ckener yesioBeka

4) HoBble BO3MOXKHOCTU

5) [Honumopduzm

6) CoBpeMeHHbIE MEMOpPAaHHBIE MaTEPUAIIBI
7) IlepcieKTUBHBIN MaTepUall

8) Pacnoyio)KuTh XaOTHYHO

9) TkaHeBass HHXEHEPUS

10) LIuTOCOBMECTUMOCTH

6. Complete the sentences using the text.

1) A new study has revealed a ... how to cover biodegradable implants with
a human skeleton similar ... .

2) This technology was first ... in the ... in the 30s last century, but it has
long been classified.

3) The scientists have developed a new vaterite-based ... for nanofiber
material used as ... to grow bone tissue cells in a shorter time.

4) ... is a biomineral found in nature as a ... of the skeleton of some ... .

5) Vaterite has two much more common ... with the same chemical formula.
6) When it deals building a future bone tissue, about a month or more is
enough to ... the implant with the newly-formed bone tissue.

7) The thread falls freely onto the substrate, which is the second electrode,
and forms a ... fabric.

8) The scientists have non-woven PCL fiber by an ... technique.

9) “We published the work opening new possibilities for creating ... for
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bone growth”.
10) Later the researchers are planning to study the ... of the new implant
material in ... .

7. Match the following terms with definitions.

1)CaCO3 a) a mineral, of which the human skeleton
consists.
2) Polymorphism b) a biomineral found in nature as a

component part of the skeleton of some
gastropods

3) Ca5(P0O4)3(OH) c¢) calcium carbonate

4) Vaterite d) a carbonate mineral and one of the three
most common naturally occurring crystal
forms of calcium carbonate (CaCO3), the
others being calcite and vaterite.

5) Aragonite e) the existence of substances with the
chemical formula but different -crystal

structure types

8. Match the beginnings and the endings of the given sentences.

Ne | Beginnings Endings

1 | Bone tissue regeneration is a a | vaterite may recrystallize in
research area bone components.

2 | A new study has revealed a b | of drug delivery since it has
technology how to a porous structure.

3 | This technology was developed | ¢ | for Dmitry Gorin and his
in the USSR in the international colleagues.

4 | In the body under certain d | electrode, and forms a non-
conditions woven fabric.
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5 | Nonwoven materials e | cover biodegradable

fabricated by an implants with a human
electrospinning technique can skeleton similar mineral.
be used

6 | Vaterite is a very interesting f | 30s last century, but it has
material in terms long been classified.

7 | In order cells begin to grow, | g |as scaffolds for tissue
engineering materials.
8 | The thread falls freely onto the | h | they need a basis.

substrate, which is the second

9. Mark true (T) or false (F) sentences below. Express your opinion
using the suggested phrases in the box.

Agreeing Disagreeing
That’s quite right. I don’t agree with it.
That’s true. Not really.
Yes, I agree with the statement. I disagree, I’'m afraid
I agree with you 100 percent. I don’t think that‘s right
I absolutely agree with it. I’m afraid I can’t agree with it.
I’m of exactly the same opinion. Surely not!
I couldn't agree with you more. On the contrary, ...
No doubt about it. It is absolutely wrong.

1. Scientists have proposed a new technology that allows bone tissue cells
to regenerate much faster.

2. Cytocompatibility testing showed that PCL/CaCO3 scaffolds were
unsuitable for cell culture.

3. Very few people know that the new technology of using PSL fiber for
growing bone tissue cells was first developed in the USA in the 30s last
century.

4. Vaterite occurs in nature as a component of the skeleton of some
gastropods.
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5. The obtained threads can be arranged randomly, but for the tasks
described in the article they had to be arranged directly.

6. In nature, vaterite is a fairly common mineral.

7. Nonwoven materials produced by electrospinning can be successfully
used in regenerative medicine as scaffolds for tissue engineering materials.
8. According to Dmitry Gorin, the composite basis degradation will go for
about a month or more, which 1s not enough to substitute the implant with
the newly-formed bone tissue.

9. The researchers are studying the behavior of the new material in vitro to
investigate the possibility of using this material for bone tissue regeneration.

10. Find out the key words to make up the outline of the text.

11. Give the summary of the text ‘Better material for bone tissue
regeneration’.

COMPREHENSION
12. Read the text and make up 10 questions to it.
Biodegradable and bioactive polymer/ceramic composite scaffolds

Bone tissue regeneration is one of the areas within tissue engineering
that has gained considerable attention by the research community. Critical
size bone defects due to trauma or disease are very difficult to repair via the
natural growth of host tissue. Therefore, there exists a need to fill these
defects with a bridging (usually porous) material (termed scaffold), which
should also, in combination with relevant cells and signaling molecules,
promote the regeneration of new bone tissue.

The biomaterials of choice for the development of bone tissue
engineering scaffolds are those exhibiting bioactive properties. Bioactive
materials react with physiological fluids and form tenacious bonds to bone
through the biological interaction of collagen fibers with the material
surface and thus they can transfer loads to and from living bone.
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Prominent bioactive materials are inorganic compounds, such as
bioceramics, including selected compositions of silicate glasses and glass-
ceramics, as well as Hydroxyapatite (HA) and related amorphous or
crystalline calcium phosphates.

Like most ceramic materials, the major disadvantage of bioactive
ceramics 1s their low fracture toughness. They are thus often used combined
with biopolymers, both stable polymers, for example, Poly(Methyl
Methacrylate) (PMMA), Polyethylene (PE) and, specially for tissue
engineering applications, biodegradable polymers, for example, aliphatic
polyesters.

(Adopted from https://www.sciencedirect.com/topics/engineering/bone-tissue-
regeneration)

13. Take turns to ask and answer questions to the text Biodegradable and
bioactive polymer/ceramic composite scaffolds.

14. Translate the following text into English.
Perenepanus KOCTHOM TKaHU B MPOULJIOM M HACTOSIILIEM

PexoHCTpyKIuss wiaM pereHepanusi JeEeKTOB KOCTU HUHTEpPECyeT
YeJI0BEYECTBO HA MPOTSHKEHUM MHOTUX ThicsiueneTuil. C TaBHUX BPEMEH
Y4YEHBbIE U XUPYPrd MPOJOHKAIM COBEPUICHCTBOBATH HAYKY O KOCTHOM
IJJAaCTUKE, YTOOBI OO0ecHeyuTh HauboJiee IPaBUIBHOE XUPYPruuyecKoe
BMEIIATEIHCTBO C HAMIYUIIMMU KIMHUYECKUMHU PE3yIbTaTaMHu.

B nHacTosiiiee BpeMs cTaHAapTHOE JICUEHUE MEPEIOMOB 3aKII0UaeTCs B
U3BJICUEHUM TPAHCIUIAHTATOB W3 JIPyTMX dYacTed Tella C  UuX
TPaHCIUIAHTAIlUEN B MeECTa MEPEJIOMOB. AYTOTpaHCIUJIAHTAaThl OOpenu
MMOBCEMECTHOE TMpPU3HAHKUE, TOCKOIbKY COOCTBEHHAss KOCTh TNalMeHTa
JEMOHCTPUPYET BCE  KJIIOUEBBIE OHMOJIOTUYECKUE  XapaKTEPUCTUKMU:
OCTEOT€HHOCTb, OCTEOMHIYKTUBHOCTh U OCTEOMHIYKTUBHOCTb.

AJIbTEpHATUBHOUN CTpaTeTHell SIBIAIOTCS CUHTETUUYECKUE 3aMEHUTEIIH
KOCTHOM TKaHU, pa3pabOTaHHbIC JJIsI TMPEOJOJICHUS ECTECTBEHHBIX
OTPaHUYCHUN ayTO U aJUIOTPAHCIUIAHTATA. DTU 3aMEHUTENN WM KapKachl
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HU3roTaBJIMBAOT H3 PA3JIUYHBIX MATCPHUATIOB, BKJIIOYad IIPHUPOAHBIC U

CUHTCTHUYCCKHC ITOJIUMCPBI, KCPAMHUKY U KOMIIO3UTHI.
(Adapted from hitps.//bioimplantat.ru/articles/articles/regeneratsiva-kostnoy-tkani-

etapy-materialy-i-signalnye-molekuly/ ")

WRITING

15. Write a 200 - 250 word essay on one of the following topics:
e Achievements of modern biotechnology
e The future of biotechnology
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SUPPLEMENTARY READING
* Read and translate the texts to find the additional information. Write
down the key words and make up the summaries of the texts.
Text 1. Applications of Biotech on Medicine and Agriculture

Biotechnology is a very huge field and its applications are used in a
variety of fields of science such as agriculture and medicine. The pasture of
biotechnology, genetic engineering, has introduced techniques like gene
therapy, recombinant DNA technology and polymerase chain retort which
employ genes and DNA molecules to make a diagnosis diseases and put in
new and strong genes in the body which put back the injured cells. There
are some applications of biotechnology which are live their part in the turf
of medicine and giving good results:

Biopharmaceutical

By means of the technique of biotechnology, the drugs
biopharmaceuticals were urbanized. There are no chemicals concerned in
the combination of these drugs, but microorganisms have completed it likely
to expand them. Large molecules of proteins are typically the source of
biopharmaceuticals. They when under attack in the body attack the hidden
mechanisms of the disease and wipe out them. Now scientists are annoying
to expand such biopharmaceutical drugs which can be treated against the
diseases like hepatitis, cancer and heart diseases.

Gene therapy

Gene therapy is one more technique of biotechnologies which is used
to delicacy and diagnoses diseases like cancer and Parkinson's disease. The
apparatus of this technique is that the fit genes are under attack in the body
which either obliterate the injured cells or replace them. In some cases, the
fit genes make corrections in the genetic information and that is how the
genes start performance in the favor of the body.

Pharmacogenomics

Pharmacogenomics is an additional genetically modified method which
is used to learn the genetic information of a personality. It analyzes the
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body's reply to sure drugs. It is the mixture of pharmaceuticals and
genomics. The aspire of this field is to expand such drugs which are inserted
in the person according to the genetic information there in the individual.

Genetic testing

Genetic testing is a technique of heredity which is used to conclude the
genetic diseases in parents, sex and carrier screening. The technique of
genetic testing 1s to use DNA probes which have the sequence alike to the
mutated sequences. This technique is also used to recognize the criminals
and to test the parenthood of the child.

It is completed that no field of science can be winning until it uses the
techniques of biotechnology. Scientists are operational in the research area
to expand new drugs and vaccines and are also judgment cures for the
diseases which were not easy to treat in the past decade. Biotechnology is a
field of miracle.

Applications Of Biotech In Agriculture

Biotechnology is frequently deliberated the similar with the biomedical
investigate, but there are a group of other industries which take advantage
of biotech method for studying, cloning and varying genes. We have turn
out to be familiar to the thought of enzymes in our everyday lives and a lot
of people are recognizable with the argument adjacent the use of GMOs in
our foods. The agricultural industry is at the middle of that debate, but since
the days of George Washington Carver, agricultural biotech has been
producing innumerable new products that have the possible to alter our lives
for the improved.

Vaccines

Oral vaccines have been in the works for much existence as a likely
solution to the increase of disease in immature countries, where costs are
excessive to extensive vaccination. Hereditarily engineered crops,
frequently fruits or vegetables, planned to carry antigenic proteins from
transferable pathogens that will activate an immune reply when injected. An
example of this is a patient-specific vaccine for treating cancer. An anti-
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lymphoma vaccine has been made using tobacco plants carrying RNA from
cloned malignant B-cells. The resultant protein is then used to vaccinate the
patient and boost their immune system beside the cancer. Tailor-made
vaccines for cancer treatment have shown substantial promise in
preliminary studies.

Antibiotics

Plants are used to create antibiotics for both human and animal use. An
expressing antibiotic protein in stock feed, fed straight to animals, is less
expensive than traditional antibiotic production, but this practice raise many
bioethics issues, because the result is widespread, possibly needless use of
antibiotics which may encourage expansion of antibiotic-resistant bacterial
strain. Quite a few rewards to using plants to create antibiotics for humans
are condensed costs due to the larger quantity of product that can be
produced from plants versus a fermentation unit, ease of purification, and
condensed risk of contamination compared to that of using mammalian cells
and culture media.

Flowers

There is extra to agricultural biotechnology than just hostility disease
or civilizing food quality. There is some simply aesthetic application and an
example of this is the use of gene recognition and transfer techniques to
improve the color, smell, size and other features of flowers.

Similarly, biotech has been used to make improvement to other
common ornamental plants, in particular, shrubs and trees. Some of these
changes are similar to those made to crops, such as enhancing cold
confrontation of a breed of tropical plant, so it can be grown in northern
gardens.

Biofuels

The agricultural industry plays a big role in the biofuels industry, as
long as the feedstock's for fermentation and cleansing of bio-oil, bio-diesel
and bio-ethanol. Genetic engineering and enzyme optimization technique
are being used to develop improved quality feedstocks for more efficient
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change and higher BTU outputs of the resulting fuel products. High-
yielding, energy-dense crops can minimize relative costs associated with
harvesting and transportation (per unit of energy derived), resulting in
higher value fuel products.

Plant and Animal Reproduction

Enhancing plant and animal behavior by traditional methods like cross-
pollination, grafting, and cross-breeding is time-consuming. Biotech
advance let for changes to be made rapidly, on a molecular level through
over-expression or removal of genes, or the introduction of foreign genes.

The last 1s possible using gene expression control mechanism such as
specific gene promoters and transcription factors. Methods like marker-
assisted selection improve the efficiency of "directed" animal breeding,
without the controversy normally associated with GMOs. Gene cloning
methods must also address species differences in the genetic code, the
presence or absence of introns and post-translational modifications such as
methylation.

Pesticide-Resistant Crops

Not to be mystified with pest-resistance, these plants are broadminded
of pesticides, allow farmers to selectively kill nearby weeds with no harming
their crop. The most well-known example of this is the Roundup-Ready
technology, urbanized by Monsanto.

First introduced in 1998 as GM soybeans, Roundup-Ready plants are
unaffected by the herbicide glyph sate, which can be applied in copious
quantity to get rid of any other plants in the field. The profit to this is savings
in time and costs associated with conservative tillage to reduce weeds, or
multiple applications of different types of herbicides to selectively eliminate
exact species of weeds. The probable drawbacks include all the
controversial arguments against GMOs.

Nutrient Supplementation
In an attempt to get better human health, mainly in immature countries,

scientists are creating hereditarily distorted foods that hold nutrients known
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to help fight disease or starvation. An example of this is Golden Rice, which
contain beta-carotene, the forerunner for Vitamin A manufacture in our
bodies. People who eat the rice create more Vitamin A, and necessary
nutrient lacking in the diets of the poor in Asian countries.

Three genes, two from daffodils and one from a bacterium, proficient
of catalyzing four biochemical reactions, were cloned into rice to make it
"golden". The name comes from the color of the transgenic grain due to over
expression of beta-carotene, which gives carrots their orange color.

A biotic strain confrontation

A lesser quantity of than 20% of the earth is arable land but some crops
have been hereditarily altered to make them more liberal of conditions like
salinity, cold and drought. The detection of genes in plants in charge for
sodium uptake has lead to growth of knock-out plants able to grow in high
salt environments. Up- or down-regulation of record is usually the method
used to alter drought-tolerance in plants. Corn and rapeseed plants, capable
to thrive, are in their fourth year of field trials in California and Colorado,
and it is predictable that they'll reach the marketplace in 4-5 years.

Manufacturing power Fibers

Spider silk is the strongest fiber known to man, stronger than kevlar
(used to make bullet-proof vests), with an advanced tensile power than steel.
In August 2000, Canadian company Nexia announces growth of transgenic
goats that formed spider silk proteins in their milk. While this solved the
trouble of mass-producing the proteins, the agenda was shelve when
scientists couldn't figure out how to spin them into fibers like spiders do.

By 20035, the goats be up for sale to anyone who would take them. While
it seems the spider silk design has been put on the shelf for the time-being,
it is a technology that is sure to appear again in the future, once more
information is gather on how the silks are woven.

Applications Of Biotech On Food processing

Application of biotechnology to food processing in rising countries is a
subject of debate and deliberations for a long time. Biotechnological study
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as practical to bioprocessing in the size of rising countries, targets growth
and development of customary fermentation processes. However, there are
a few issues which need to be discussed in rising countries while using the
technology for various applications.

Socio-economic in addition to cultural factors

Traditional fermentation processes engaged in most developing
countries are short input, suitable food processing technologies with
negligible investment necessities. These process are, however, often
unrestrained, unhygienic and inefficient and usually result in products of
variable quality and small shelf lives. Fermented foods, nevertheless, find
wide consumer getting in developing countries and add considerably to food
security and nutrition.

Infrastructural and logistical factors

Corporal infrastructural necessities for the produce, allotment and
storage (e.g. by refrigeration) of microbial cultures or enzymes on an
incessant basis is generally obtainable in urban areas of many developing
countries. However, this is not the case in most rural areas of developing
countries.

Should research be oriented to ensure that individuals at all levels can
benefit from request of biotechnology in foodstuff fermentation processes?
What is necessary for the level of fermentation technologies and procedure
controls to be upgrade in order to increase competence, yields and the
quality and safety of fermented foods in increasing countries?

Nourishment and foodstuff security

Fermentation process improves the dietary value of foods from side to
side the biosynthesis of vitamins, necessary amino acids and proteins,
through improving protein and fiber digestibility; enhancing micronutrient
bioavailability and humiliating anti-nutritional factors.

Intellectual property rights (IPRs)

The processes used in the higher areas of agricultural biotechnology
tend to be enclosed by IPRs this apply also to biotechnology process used
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in food processing. On the other hand, many of the traditional fermentation
processes applied in mounting countries are base on traditional knowledge

(Downloaded from http://www.biotechonweb.com/branches-of-biotech.html)

Text 2. Examples of Biotechnology in Agriculture

Biotechnology is widely used in agriculture to improve plant growth
and yields, increase resistance to pests and diseases, and enhance nutritional
content. In fact, it’s estimated that up to 80% of all processed foods today
contain ingredients derived from biotechnology. From genetically
engineered crops to the Sterile Insect Technique (SIT) for insect control on
fruit trees and grapevines, examples of biotechnology in agriculture are
widespread.

In this post, we’ll discuss some of the most common examples of how
biotechnology 1s being used in the agricultural sector as well as
the advantages of biotechnology.

Genetically Modified Crops

Genetically modified crops are created by inserting genes from different
organisms into the DNA sequence of specific crop varieties. This produces
traits that would not occur naturally, such as resistance to pests or
environmental conditions like drought. The GMO industry has evolved over
the years, with progress being made in developing crops that are tolerant to
herbicides, resistant to disease, and insect-resistant.

Many people oppose GMOs because they are not sure about their long-
term effects on human health and the environment. However, many
scientific  studies have suggested that GMOs, as anexample
of successful biotechnology application in agriculture, are safe for both
humans and the environment. More research still needs to be done to ensure
that GMOs are safe and beneficial in the long term.

Advantages of GMO biotechnology:
« Increased efficiency and reduced costs
« Higher crop yields
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= Ability to generate new food products
- Improved quality of life for farmers

Developing of Biofuels

Another greatexample of biotechnology in agricultureis the
development of biofuels. Biofuels are types of fuel that can be produced
using natural inputs like algae, corn stover, and sugarcane bagasse instead
of petroleum products. This helps to reduce greenhouse gas emissions
because they do not emit any carbon when burned. It also does not take away
from the food supply because some inputs, like algae, can be grown on
wastewater or using arable land that isn’t fit to grow crops.

This also gives more options for where the fuel source comes from and
may increase competition, which could lower prices. Using advanced
biotech methods to develop biofuels has the potential to help reduce
greenhouse gas emissions and provide a more reliable fuel source.

Advantages of biofuels:

» Reduced greenhouse gas emissions

« Increased competition may lead to lower prices

« More options for where fuel source comes from

Improving Plant Growth

Improving plant growth is another example of biotechnology in
agriculture. Since the beginning of agriculture, farmers have been breeding
plants to get more desirable traits such as larger fruits size, more robust plant
growth, or improved flavor. This 1s an example of traditional cross-breeding
methods where a farmer selects what she thinks are the best examples from
each generation for further breeding. In short, this method requires
generations of experiments to obtain the desired result.

However, with the advent of biotechnology, sustainable plant
growth can be achieved quickly and efficiently. These plants are altered in
a laboratory to possess a specific trait, such as resistance to pests, abiotic
stress, and several other factors. Once the variety is created, it only takes a
few generations for farmers to obtain examples that have all desired traits
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and grow much more efficiently because they no longer need to worry about
previous growth challenges.

Advantages of biotechnology for plant growth:

« Increased tolerance to stress factors, such as drought or salinity

- Faster growth rates and shorter generation times

« Costs less than traditional breeding methods

Improving Plant Seed Quality

We can’t mention examples of biotechnology in agriculture without
noting the increased quality of seeds available to farmers. Biotechnology
has allowed for more effective and efficient ways of improving the crops
that feed our population, as well as ensuring high-quality seeds at harvest
time. Seed quality has always been the basis for a good crop, and
biotechnology has allowed seeds to be improved in several ways.

For example, scientists have been able to improve the ability of seeds
to withstand different conditions such as drought or flooding by using DNA
technology that targets specific genes responsible for water uptake during
these stressful times. In addition, biotechnologists have introduced new
genetic material into plants that can lead to higher nutritional value in many
foods we eat every day, like fruits, vegetables, grains, and oilseeds.

Advantages of biotech in improving seed quality:

- Improved crops

» More food for the world’s population.

« Better crop yields in the face of changing conditions around the globe

= Increased nutritional value

Improve Animal Health and Breeding

Another great example of biotechnology in agriculture is improving
animal health and breeding. Biotechnology is now being used in livestock
production, which allows the animals to grow faster with less food for better
meat quality. It can even be used for cloning. Animals that are resistant to
diseases can also be bred using biotechnology. By using biotechnology
solutions, farmers can increase their production and improve the quality of
animal products.
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The animal biotech industry has a long way to go, but the potential is
huge. This technology has great advantages over conventional methods and
may be a key to feeding our growing population in the future. When
combined with plant-based biotechnology, the potential for increased food
production 1s even greater. We can only hope that this technology will be
used to help us sustainably feed the world.

Advantages of biotechnology in animal breeding:

- Improved animal product quality

« Faster growth

- Resistance to diseases

« Increased food production potential

Learn More at Fruit Growers Supply

There’s no doubt that biotechnology is here to stay. As scientists
continue their efforts to create new technologies, the successful application
of these and other examples of biotechnology in agriculture will increase.
For instance, farmers who produce fruits, flowers, and vegetables can
increase their yields and profits, reduce labor costs, and improve the
environment.

Examples include using genetic engineering to develop herbicide-
resistant seeds for soybeans, developing genetically engineered apples with
extended shelf life, and using CRISPR gene editing to create cows that
produce more milk. Learn how biotechnology is changing the agricultural
sector at Fruit Growers Supply. Fruit Growers Supply is a one-stop shop for
your commercial growing needs. Contact us for a quote.

(Downloaded from https.//fruitgrowers.com/5-examples-of-biotechnology-in-
agriculture/)
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Text 3. What is sequencing?

You may have heard of genomes being sequenced. For instance, the
human genome was completed in 2003, after a many-year, international
effort. But what does it mean to sequence a genome, or even a small
fragment of DNA?

DNA sequencing is the process of determining the sequence of
nucleotide bases (As, Ts, Cs, and Gs) in a piece of DNA. Today, with the
right equipment and materials, sequencing a short piece of DNA is relatively
straightforward.

Sequencing an entire genome (all of an organism’s DNA) remains a
complex task. It requires breaking the DNA of the genome into many
smaller pieces, sequencing the pieces, and assembling the sequences into a
single long "consensus." However, thanks to new methods that have been
developed over the past two decades, genome sequencing is now much
faster and less expensive than it was during the Human Genome Project.

In this article, we’ll take a look at methods used for DNA sequencing.
We'll focus on one well-established method, Sanger sequencing, but we'll
also discuss new ("next-generation") methods that have reduced the cost and
accelerated the speed of large-scale sequencing.

Sanger sequencing: The chain termination method

Regions of DNA up to about 900900900 base pairs in length are
routinely sequenced using a method called Sanger sequencing or the chain
termination method. Sanger sequencing was developed by the British
biochemist Fred Sanger and his colleagues in 1977.

In the Human Genome Project, Sanger sequencing was used to
determine the sequences of many relatively small fragments of human DNA.
The fragments were aligned based on overlapping portions to assemble the
sequences of larger regions of DNA and, eventually, entire chromosomes.

Although genomes are now typically sequenced using other methods
that are faster and less expensive, Sanger sequencing is still in wide use for
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the sequencing of individual pieces of DNA, such as fragments used in DNA
cloning or generated through polymerase chain reaction (PCR).
Ingredients for Sanger sequencing
Sanger sequencing involves making many copies of a target DNA
region. Its ingredients are similar to those needed for DNA replication in an
organism, or for polymerase chain reaction (PCR), which copies DNA in
vitro. They include:

. A DNA polymerase enzyme

. A primer, which is a short piece of single-stranded DNA that
binds to the template DNA and acts as a "starter" for the polymerase

J The four DNA nucleotides (dATP, dTTP, dCTP, dGTP)

e  The template DNA to be sequenced

However, a Sanger sequencing reaction also contains a unique
ingredient:

e  Dideoxy, or chain-terminating, versions of all four nucleotides
(ddATP, ddTTP, ddCTP, ddGTP), each labeled with a different color of dye

Dideoxy nucleotides are similar to regular, or deoxy, nucleotides, but
with one key difference: they lack a hydroxyl group on the 3 carbon of the
sugar ring. In a regular nucleotide, the 3 hydroxyl group acts as a “hook,"
allowing a new nucleotide to be added to an existing chain.

Once a dideoxy nucleotide has been added to the chain, there 1s no
hydroxyl available and no further nucleotides can be added. The chain ends
with the dideoxy nucleotide, which is marked with a particular color of dye
depending on the base (A, T, C or G) that it carries.

Where is the dye attached? The dye molecule on a dideoxy nucleotide
is linked to the nitrogenous base.

Method of Sanger sequencing

The DNA sample to be sequenced is combined in a tube with primer,
DNA polymerase, and DNA nucleotides (dATP, dTTP, dGTP, and dCTP).
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The four dye-labeled, chain-terminating dideoxy nucleotides are added as
well, but in much smaller amounts than the ordinary nucleotides.

The mixture is first heated to denature the template DNA (separate the
strands), then cooled so that the primer can bind to the single-stranded
template. Once the primer has bound, the temperature is raised again,
allowing DNA polymerase to synthesize new DNA starting from the primer.
DNA polymerase will continue adding nucleotides to the chain until it
happens to add a dideoxy nucleotide instead of a normal one. At that point,
no further nucleotides can be added, so the strand will end with the dideoxy
nucleotide.

This process is repeated in a number of cycles. By the time the cycling
is complete, it’s virtually guaranteed that a dideoxy nucleotide will have
been incorporated at every single position of the target DNA in at least one
reaction. That is, the tube will contain fragments of different lengths, ending
at each of the nucleotide positions in the original DNA (see figure below).
The ends of the fragments will be labeled with dyes that indicate their final
nucleotide.

After the reaction is done, the fragments are run through a long, thin
tube containing a gel matrix in a process called capillary gel
electrophoresis. Short fragments move quickly through the pores of the gel,
while long fragments move more slowly. As each fragment crosses the
“finish line” at the end of the tube, it’s illuminated by a laser, allowing the
attached dye to be detected.

The smallest fragment (ending just one nucleotide after the primer)
crosses the finish line first, followed by the next-smallest fragment (ending
two nucleotides after the primer), and so forth. Thus, from the colors of dyes
registered one after another on the detector, the sequence of the original
piece of DNA can be built up one nucleotide at a time. The data recorded by
the detector consist of a series of peaks in fluorescence intensity, as shown
in the chromatogram above. The DNA sequence is read from the peaks in
the chromatogram.
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Uses and limitations

Sanger sequencing gives high-quality sequence for relatively long
stretches of DNA (up to about 900900900 base pairs). It's typically used to
sequence individual pieces of DNA, such as bacterial plasmids or DNA
copied in PCR.

However, Sanger sequencing is expensive and inefficient for larger-
scale projects, such as the sequencing of an entire genome or metagenome
(the “collective genome” of a microbial community). For tasks such as
these, new, large-scale sequencing techniques are faster and less expensive.

Next-generation sequencing

The name may sound like Star Trek, but that’s really what it’s called!
The most recent set of DNA sequencing technologies are collectively
referred to as next-generation sequencing.

There are a variety of next-generation sequencing techniques that use
different technologies. However, most share a common set of features that
distinguish them from Sanger sequencing:

Highly parallel: many sequencing reactions take place at the same time;
Micro scale: reactions are tiny and many can be done at once on a chip;
Fast: because reactions are done in parallel, results are ready much faster;
Low-cost: sequencing a genome is cheaper than with Sanger sequencing;

Shorter length: reads typically range from 505050 - 700700700 nucleotides
in length.

Conceptually, next-generation sequencing is kind of like running a
very large number of tiny Sanger sequencing reactions in parallel. Thanks
to this parallelization and small scale, large quantities of DNA can be
sequenced much more quickly and cheaply with next-generation methods
than with Sanger sequencing. For example, in 2001, the cost of sequencing
a human genome was almost $100\$100$100 million.

Why does fast and inexpensive sequencing matter? The ability to
routinely sequence genomes opens new possibilities for biology research
and biomedical applications. For example, low-cost sequencing is a step
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towards personalized medicine — that is, medical treatment tailored to an
individual's needs, based on the gene variants in his or her genome.

(Downloaded from https://www.khanacademy.org/science/biology/biotech-dna-
technology/dna-sequencing-pcr-electrophoresis/a/dna-sequencing

Text 4. Reducing Radio Frequency Exposure from Cell Phones

The scientific evidence indicates radio frequency (RF) exposures that
are at or below current U.S. safety limits do not cause health problems.
There 1s no established health benefit from reducing an individual’s RF
exposure from cell phones. Nevertheless, some people still have concerns
about RF energy, and there are some simple actions that could help reduce
an individual’s RF energy exposure from cell phones.

Generally, wireless products emit the most RF energy when you are
using them to talk to someone. The closer the device is to you, the more
energy you will absorb.

Steps to Reduce Radio Frequency (RF) Exposure:

« Reduce the amount of time spent using your cell phone.

« Use speaker mode, head phones, or ear buds to place more distance
between your head and the cell phone.

« Avoid making calls when the signal is weak as this causes cell phones
to boost RF transmission power.

. Consider texting rather than talking - but don’t text while you are
driving.

Claims About Cell Phone Accessories

Manufacturers of certain cell phone accessories may claim that an
accessory shields the user from emissions or prevents health problems
caused by radio frequency radiation. The FDA does not regulate such
products and, given the weight of scientific evidence to show that cell
phones are safe for use, the Agency considers these claims to be bogus.

Claims to shield the phone’s user from RF radiation: Some products
that claim to shield the user from RF absorption use special phone cases,
while others involve nothing more than a metallic accessory attached to the
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phone. Studies have shown that these products generally do not work as
advertised and may interfere with proper operation of the phone.

Claims to "prevent adverse health effects caused by RF radiation:" The
manufacturers of these products claim their products have astonishing
effects. Claims of protective effects cannot be proven because radio
frequency energy from cell phones does not cause health problems. Claims
about disease prevention may make the item an illegally marketed medical
device. There are no direct protective effects from the use of these products.
At best, they are harmless, and, at worst, they might prevent your phone
from finding signal when you most need to make a call for your safety.

Examples of specific unprovable and misleading cellphone accessory
claims include:

. "the product’s frequencies create fields that counter the cell phone
radiation’s effect on the body."

« "Circuits mirror the structure of the earth’s electromagnetic field and
amplify your resonance with the Earth.";

« "Shield yourself from harmful frequencies [... with an] inductor coil,

which suppresses these frequencies."
(Downloaded from https.//'www.fda.gov/radiation-emitting-products/cell-
phones/reducing-radio-frequency-exposure-cell-phones)

Text 5. FDA’s Plant and Animal Biotechnology Innovation Action
Plan

Scientific advancements such as genome editing have led to the ability
to more efficiently and precisely alter the genomes of plants and animals to
produce desired traits. Genome editing in plants and animals has a broad

range of potential applications in areas including food, agriculture, and
health.

The U.S. Food and Drug Administration is pleased to share the Plant
and Animal Biotechnology Innovation Action Plan. This plan provides
an overview of priorities the FDA will pursue to support innovation in plant
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and animal biotechnology and to advance the agency’s public health
mission.

This Action Plan aims to implement and clarify risk-based policies
with the goals of ensuring that developers know what they need to do to
efficiently bring a product to market, and that consumers and the public
understand how the FDA’s regulatory system helps ensure the safety of such
products. The Action Plan identifies concrete priorities in three key areas:

I[. Advancing public health by promoting innovation
II.Strengthening public outreach and communication
II1.Increasing engagement with domestic and international partners

Taken together, these priorities are intended to ensure the safety of
plant and animal biotechnology products and avoid unnecessary barriers to
future innovation consistent with the FDA’s mission to protect and promote
public health.

As a first step in the implementation of this Action Plan, FDA is
announcing:

. Public Webinar on Genome Editing in Animals: The webinar
will focus primarily on the current science, promising uses of this
technology in animals, and the potential risks.

. Veterinary Innovation Program (VIP): A new pilot program,
the VIP is intended to facilitate advancements in development of innovative
animal products by providing greater certainty in the regulatory process,
encouraging development and research, and supporting an efficient and
predictable pathway to approval.

(Downloaded  from https://www.fda.gov/safety/fdas-regulation-plant-
and-animal-biotechnology-products/fdas-plant-and-animal-biotechnology-
innovation-action-plan)
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Text 6. FDA’s Regulation of Plant and Animal Biotechnology
Products

The FDA regulates plant and animal biotechnology products in
coordination with the U.S. Department of Agriculture (USDA) and U.S.
Environmental Protection Agency (EPA), consistent with the U.S.
Coordinated Framework for the Regulation of Biotechnology. Each of these
regulatory agencies has developed regulations and guidance documents to
implement its authority under existing laws to help ensure the safety and,
where applicable, the effectiveness of biotechnology products.

As the landscape of biotechnology products evolves along with
advances in molecular techniques, the FDA is committed to protecting
public and animal health and to working with stakeholders to increase the
transparency, coordination, and predictability of the regulatory system to
enhance public confidence in the regulatory system while also avoiding
unnecessary barriers to innovation.

Plant and Animal Biotechnology Programs and Activities at the FDA

«Report on Stakeholder Comments on the Coordinated Framework for
the Regulation of Biotechnology. On November 13, 2023, and in response
to President Biden’s Executive Order 14081, the Food and Drug
Administration (FDA), the Environmental Protection Agency (EPA), and
the United States Department of Agriculture (USDA) posted two documents
on the Unified Website for Biotechnology Regulation. The agencies issued
a report on stakeholder comments on the Coordinated Framework for the
Regulation of Biotechnology. The agencies also posted plain-language
information on agency roles, responsibilities, and processes for the
regulation of products of biotechnology. Each agency provided updates on
the availability of the reports to their respective stakeholders.

. Request for Information Related to the Coordinated
Framework for the Regulation of Biotechnology
On December 19, 2022, the White House Office of Science and Technology
Policy (OSTP) — in coordination with the U.S. Food and Drug
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Administration (FDA), U.S. Environmental Protection Agency (EPA), and
U.S. Department of Agriculture (USDA) announced a request for
information related to the Coordinated Framework for the Regulation of
Biotechnology. This action requests relevant data and information to help
identify regulatory ambiguities, gaps, inefficiencies, or uncertainties in the
Coordinated Framework for the Regulation of Biotechnology. The request
for information seeks case studies and other data that relate to new and
emerging biotechnology products.

. Executive Order on Advancing Biotechnology and
Biomanufacturing Innovation for a Sustainable, Safe, and Secure
American Bioeconomy (Executive Order Number 14081)
The Executive Order signed September 12, 2022, launched a National
Biotechnology and Biomanufacturing Initiative (NBBI). This initiative will
help drive research and development, improve access to quality federal data,
grow domestic manufacturing capacity, expand market opportunities for
biobased products, train a diverse and skilled workforce, streamline
regulatory processes for products of biotechnology, advance biosafety and
biosecurity to reduce risk, protect the U.S. biotechnology ecosystem, and
build a thriving and secure global bioeconomy with partners and allies.

«Feed Your Mind — Agricultural Biotechnology Education and
Outreach Initiative
The FDA continues to work with EPA and USDA to modernize the
regulatory system for plant and animal biotechnology products.

«Food from New Plant Varieties
Information about the FDA’s role in overseeing the safety of human and
animal foods derived from genetically engineered plants.

- Biotechnology Products at the Center for Veterinary Medicine:
Animals and Animal Food Information about animal-related
biotechnology products.
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. Intentional Genomic Alterations in Animals
Guidance documents, approvals, and other information related to animals
with intentional genomic alterations.

(Downloaded from https://www.fda.gov/safety/fdas-regulation-plant-and-
animal-biotechnology-products )

Text 7. 23andMe

23andMe is a privately held personal genomics and biotechnology
company based in Mountain View, California. The company is named for
the 23 pairs of chromosomes in a normal human cell. Its saliva-based direct-
to-consumer personal genome test was named Invention of the Year by Time
magazine in 2008.

The company was founded by Linda Avey, Paul Cusenza and Anne
Wojcicki, wife of Google founder Sergey Brin, in 2006 to provide genetic
testing and interpretation to individual consumers. In 2007, Google invested
$3,900,000 in the company, along with Genentech, New Enterprise
Associates, and Mohr Davidow Ventures.

Cusenza left the company in 2007 and was appointed CEO of Nodal
Exchange in 2008. Avey left the company in 2009 and co-founded Curious,
Inc. in 2011.

In 2012, 23andMe raised $50 million in a Series D venture round, almost
doubling its existing capital of $52.6 million. In 2015, 23andMe raised $115
million in a Series E offering, increasing its total capital to $241 million.

Direct to consumer genetic testing

23andMe began offering direct to consumer genetic testing in
November 2007. Customers provide a saliva testing sample that is partially
SNP genotyped and results are posted online. In 2008, when the company
was offering estimates of "predisposition for more than 90 traits and
conditions ranging from baldness to blindness", Time magazine named the
product Invention of the Year.
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Uninterpreted raw genetic data is posted online and may be
downloaded by customers. Customers who bought tests with an ancestry-
related component have online access to genealogical DNA test results and
tools including a relative-matching database. US customers who bought
tests with a health-related component and received health-related results
before November 22, 2013 have online access to an assessment of inherited
traits and genetic disorder risks. Health-related results for US customers
who purchased the test from November 22, 2013 were suspended until late
2015 while undergoing an FDA regulatory review. Customers who bought
tests from 23andMe's Canadian and UK locations have access to some
health-related results.

As of June 2015, 23andMe has genotyped over 1,000,000 individuals.
FDA marketing restrictions have reduced customer growth.

Product changes

In late 2009, 23andMe split its genotyping service into three products
with different prices, an Ancestry Edition, a Health edition, and a Complete
Edition. This decision was reversed a year later when the different products
were recombined. In late 2010 the company introduced a monthly
subscription fee for updates based on new medical research findings. The

subscription model proved unpopular with customers and was eliminated in
mid-2012.

23andMe sold only raw genetic data and ancestry-related results in the
United States due to FDA restrictions from November 22, 2013 until
October 21, 2015, when it announced that it would resume providing health
information in the form of carrier status and wellness reports with FDA
approval. Wojcicki said they still plan to report on disease risk, subject to
future FDA approval.

The price of the full direct-to-consumer testing service in the United
States reduced from $999 in 2007 to $99 in 2012, and was effectively being
sold as a loss leader in order to build a valuable customer database. In
October 2015, the US price was raised to $199. In September 2016, an

128


https://en.wikipedia.org/wiki/Genealogical_DNA_test
https://en.wikipedia.org/wiki/Heredity
https://en.wikipedia.org/wiki/Phenotypic_trait
https://en.wikipedia.org/wiki/Genetic_disorder
https://en.wikipedia.org/wiki/23andMe#FDA
https://en.wikipedia.org/wiki/Medical_research
https://en.wikipedia.org/wiki/Loss_leader

ancestry-only version was once again offered at a lower price of $99 with
an option to upgrade to include the health component for an additional $125
later. The price for international customers was lowered from $199 to $149.
To date this kit offers only ancestry information.

The initial price of the product sold in Canada from October 2014,
which includes health-related results, was C$199. The initial price of the
product sold in the UK from December 2014, which includes health-related
results, was £125.

Medical research

Aggregated customer data is studied by scientific researchers
employed by 23andMe for research on inherited disorders. The large pool
of data in its customer database has also attracted the interest of academics
and other partners, including pharmaceutical and biotechnology companies.
In July 2012, 23andMe acquired the startup Cure Together, a crowdsourced
treatment ratings website with data on over 600 medical conditions.

23andMe provides services related to some specific medical research
initiatives, providing confidential customer datasets to and partnering with
researchers to establish genetic associations with specific illnesses and
disorders. One analysis comparing 23andMe's Parkinson's disease research
with a National Institutes of Health initiative suggested that the company's
use of large amounts of computational power and datasets might offer
comparable results, in much less time. 23andMe has launched research
initiatives enrolling patients into study populations for inflammatory bowel
disease, myeloproliferative neoplasms, and lupus. Papers on various genetic
traits by 23andMe scientists were presented at the 2014 American Society
of Human Genetics.

In 2015, 23andMe made a business decision to pursue drug
development themselves, under the direction of former Genentech executive
Richard Scheller, as opposed to supplying pharmaceutical companies with
raw data.
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Relationship with government regulators

The new genetic testing service and ability to map significant portions of
the genome has raised controversial questions, including whether the results
can be interpreted meaningfully and whether they will lead to genetic
discrimination. The regulatory environment for testing companies has been
uncertain, and anticipated risk-based regulation catering for different types
of genetic tests has not yet materialized.

State regulators

In 2008 it was reported that the states of New York and California
unsuccessfully attempted to block such tests, provided by 23andMe as well
as other companies, on the grounds that they were not properly licensed, and
attempted to require tests to be conducted only when ordered by a physician.
By August 2008, 23andMe had received licenses that allow them to continue
to do business in California.

FDA

According to Anne Wojcicki, 23andMe has been in dialogue with the
FDA since 2008. In 2010 the FDA notified several genetic testing
companies, including 23andMe, that their genetic tests are considered
medical devices and federal approval is required to market them.23andMe
first submitted applications for FDA clearance in July and September 2012.
On November 22, 2013, after not hearing from 23andMe for six months, the
FDA ordered 23andMe to stop marketing its Saliva Collection Kit and
Personal Genome Service (PGS), as 23andMe had not demonstrated that
they have "analytically or clinically validated the PGS for its intended uses"
and the "FDA is concerned about the public health consequences of
inaccurate results from the PGS device". As of December 2, 2013, 23andMe
has stopped all advertisements for its PGS test but is still selling the product.
As of December 5, 2013, 23andMe is selling only raw genetic data and
ancestry-related results.

According to science writer Razib Khan, this development ultimately
will not matter as raw genetic results can be obtained cheaply from
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international genome sequencing firms and open source tools to analyse
such data using published scientific research are freely available. Ronald
Bailey writes in Reason Magazine: "The FDA bureaucrats think that they
know better than you how to handle your genetic information. This is
outrageous." Technology writer Timothy B. Lee argues in the Washington
Post against the FDA preventing consumer access to personal health
information provided by 23andMe, stating that any risky medical decisions
patients made based on 23andMe's services would require the involvement
of licensed medical professionals. Tech Freedom promoted a petition asking
the FDA not to ban 23andMe's home genome testing kits. Science and
medicine writer Matthew Herper was more critical of 23andMe, writing in
Forbes magazine: "The FDA probably felt it had little choice. This is not the
story of a big regulator choosing to squash a small company, but of a
company that decided that it didn't have to follow the rules."

23andMe publicly responded to media reports on November 25, 2013,
stating, "We recognize that we have not met the FDA’s expectations
regarding timeline and communication regarding our submission. Our
relationship with the FDA is extremely important to us and we are
committed to fully engaging with them to address their concerns." Anne
Wojcicki subsequently posted an update on the 23andMe website, stating:
"This is new territory for both 23andMe and the FDA. This makes the
regulatory process with the FDA important because the work we are doing
with the agency will help lay the groundwork for what other companies in
this new industry do in the future. It will also provide important reassurance
to the public that the process and science behind the service meet the
rigorous standards required by those entrusted with the public’s safety."

On December 5, 2013, 23andMe announced that it has suspended
health-related genetic tests for customers who purchased the test from
November 22, 2013 in order to comply with the FDA warning letter while
undergoing regulatory review.

In May 2014 it was reported that 23andMe was exploring alternative

locations abroad including Canada, Australia and the United Kingdom in
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which to offer its full genetic testing service.23andMe has been selling a
product with both ancestry and health-related components in Canada since
October 2014, and in the United Kingdom since December 2014.

On February 19, 2015, the FDA announced that it had approved a
23andMe test for Bloom syndrome.

On October 21, 2015, 23andMe announced that it would be including
a revised health component in the United States with FDA approval.

On October 26, 2016, CEO Anne Wojcicki said, "There was part of us
that didn’t understand how the regulatory environment works" in regards to
the distributed laboratory regulatory functions of FDA and CMS.

(Downloaded from https://en.wikipedia.org/wiki/23andMe)

Text 8. Circular mRNA produces 200 times more protein,
enhancing precision therapy potential

Imagine a breakthrough in cancer treatment where only malignant
cells are targeted, sparing healthy host cells; or patients with abnormal
protein synthesis are treated to produce a healthy protein. Hiroshi Abe and
his colleagues at Nagoya University have identified two applications,
among others, in a new study.

Their innovative approach reported in Nature Biotechnology, called
the Internal Cap-Initiated Translation (ICIT) mechanism, introduces a novel
way to "switch on" protein synthesis only in target cells, creating healthy
proteins to treat illnesses or toxic proteins to kill unwanted cells.

Capping circular mRNA in a new way

ICIT builds on the promise of circular mRNAs, a new generation of
mRNA treatments known for their stability and reduced inflammatory
effects compared to traditional linear mRNAs.

Unlike linear mRNAs, circular mRNAs are less susceptible to
enzymatic degradation because of their lack of terminal structures, offering
a sustained translation process.

132


https://en.wikipedia.org/wiki/Bloom_syndrome
https://en.wikipedia.org/wiki/Centers_for_Medicare_and_Medicaid_Services
https://phys.org/tags/target+cells/

However, one significant challenge with circular mRNAs has been the
inefficiency of their translation inside living organisms.

Previous methods relied on long internal ribosome entry sites (IRES)
for introducing the mRNA, which were difficult to optimize and often
inefficient. Abe's team overcame this hurdle by introducing a cap structure
into the circular mRNA itself.

This internal cap structure triggers translation initiation, bypassing the
need for IRES sequences, and significantly improves the efficiency of
protein synthesis.

Precision therapy

Abe and his colleagues developed two designs. Among these, Cap-
circRNA demonstrated superior performance, synthesizing up to 200 times
more protein than commonly used circular mRNAs with IRES sequences.
Importantly, this synthesis persisted for an extended period, even after
traditional mRNA structures began to degrade.

This stability and ability to selectively target cells make Cap-circRNA
an ideal candidate for developing precision therapies.

"This technology is expected to revolutionize mRNA medicine,
including antibody therapy, genome editing, and protein replacement
therapy," Abe said.

"Current mRNA is fundamentally unstable, requiring constant
injections to be used for treatments such as protein replacement, a problem
that our technique overcomes. Using this, we could treat diseases caused by
abnormal protein synthesis, such as Duchenne muscular dystrophy."

Targeting cancer cells

The ICIT mechanism's ability to control protein translation at the
single-cell level also offers a transformative approach to the treatment of
cancers and other tissue-specific diseases. By targeting specific RNA
markers that are highly expressed in diseased cells, such as those found
in liver cancer, the mRNA can instruct protein synthesis only in target cells.
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This precision reduces the risk of off-target effects and side reactions,
which are common challenges in current treatments. To test its efficacy, the
team designed a circular RNA using ICIT to target HULC IncRNA, an RNA
that is commonly found in liver cancer cells.

HULC IncRNA's presence resulted in over a 50-fold increase in
protein synthesis, highlighting ICIT-RNAs’ ability to differentiate single
cancer cells from normal cells.

“This breakthrough paves the way for developing mRNA drugs that
selectively target diseased cells without adverse effects,” Abe said.

“Using a biomarker from cancer cells, we could design an mRNA that
expresses a toxic protein only in cancer cells. Programmed cell death could
then be induced by cytokines.”

The study also suggests that similar translation control mechanisms
might naturally occur in cells through the interaction of long non-coding
RNAs and mRNAs. Understanding these processes may lead to new
therapeutic approaches for a variety of diseases.

The team’s discovery marks a significant advancement in mRNA
medicine, opening exciting possibilities for the future of personalized and
precise health care.

(Downloaded from https.//phys.org/news/2025-02-circular-mrna-protein-precision-
therapy.html

Text 9. Enzymes are the engines of life—machine learning
could help scientists design new ones

Enzymes are molecular machines that carry out the chemical reactions
that sustain all life, an ability that has captured the attention of scientists like
me.

Consider muscle movement. Your body releases a molecule called
acetylcholine to trigger your muscle cells to contract. If acetylcholine sticks
around for too long, it can paralyze your muscles including your heart
muscle cells. This is where the enzyme acetylcholinesterase. For an enzyme
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to function, it adopts a shape that perfectly matches the molecule it
processes, much like a lock matches a key. The unique grooves in the
enzyme — the lock — that interact with the target molecule. The key are found
in a region of the enzyme known as the active site.

The active site of the enzyme precisely orients amino acids to interact
with the target molecule when it enters. This makes it easier for the molecule
to undergo a chemical reaction to turn into a different one, making the
process go faster. After the chemical reaction is done, the new molecule is
released and the enzyme is ready to process another.

comes in. This enzyme can break down thousands of acetylcholine
molecules per second to ensure muscle contraction is stopped, paralysis
avoided and life continued. Without this enzyme, it would take a month for
a molecule of acetylcholine to break down on its own, about 10 billion times
slower.

You can imagine why enzymes are of particular interest to scientists
looking to solve modern problems. What if there were a way to break down
plastic, capture carbon dioxide or destroy cancer cells as fast as
acetylcholinesterase breaks down acetylcholine? If the world needs to take
action quickly, enzymes are a compelling candidate for the job if only
researchers could design them to handle those challenges on demand.

Designing enzymes, unfortunately, is very hard. It's like working with
an atom-sized Lego set, but the instructions were lost and the thing won't
hold together unless it's assembled perfectly. Newly published research
from our team suggests that machine learning can act as the architect on this
Lego set, helping scientists build these complex molecular structures
accurately.

What's an enzyme?

Let's take a closer look at what makes up an enzyme. Enzymes are
proteins—Iarge molecules that do the behind-the-scenes work that keep all
living things alive. These proteins are made up of amino acids, a set of
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building blocks that can be stitched together to form long strings that get
knotted up into specific shapes.

The specific structure of a protein is key to its function in the same
way that the shapes of everyday objects are. For example, much like a spoon
is designed to hold liquid in a way that a knife simply can't, the enzymes
involved in moving your muscles aren't well suited for photosynthesis in
plants.

How do you design an enzyme?

Scientists have spent decades trying to design their own enzymes to
make new molecules, materials or therapeutics. But making enzymes that
look like and go as fast as those found in nature is incredibly difficult.

Enzymes have complex, irregular shapes that are made up of hundreds
of amino acids. Each of these building blocks needs to be placed perfectly
or else the enzyme will slow down or completely shut off. The difference
between a speed racer and slowpoke enzyme can be a distance of less than
the width of a single atom.

Initially, scientists focused on modifying the amino acid sequences of
existing enzymes to improve their speed or stability. Early successes with
this approach primarily improved the stability of enzymes, enabling them to
catalyze chemical reactions at a higher range of temperatures. But this
approach was less useful for improving the speed of enzymes. To this day,
designing new enzymes by modifying individual amino acids is generally
not an effective way to improve natural enzymes.

Researchers found that using a process called directed evolution, in
which the amino acid sequence of an enzyme is randomly changed until it
can perform a desired function, proved much more fruitful. For example,
studies have shown that directed evolution can improve chemical reaction
speed, thermostability, and even generate enzymes with properties that
aren't seen in nature. However, this approach is typically labor-intensive:
You have to screen many mutants to find one that does what you want. In
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some cases, if there's no good enzyme to start from, this method can fail to
work at all.

Both of these approaches are limited by their reliance on natural
enzymes. That is, restricting your design to the shapes of natural proteins
likely limits the kinds of chemistry that enzymes can facilitate. Remember,
you can't eat soup with a knife.

Is it possible to make enzymes from scratch, rather than modify
nature's recipe? Yes, with computers.

Designing enzymes with computers

The first attempts to computationally design enzymes still largely
relied on natural enzymes as a starting point, focusing on placing enzyme
active sites into natural proteins.

This approach is aking to trying to find a suit at a thrift store: It is
unlikely you will find a perfect fit because the geometry of an enzyme's
active site (your body in this analogy) is highly specific, so a random protein
with a rigidly fixed structure (a suit with random measurements) is unlikely
to perfectly accommodate it. The resulting enzymes from these efforts
performed much more slowly than those found in nature, requiring further
optimization with directed evolution to reach speeds common among
natural enzymes.

Recent advances in deep learning have dramatically changed the
landscape of designing enzymes with computers. Enzymes can now be
generated in much the same way that Al models such as ChatGPT and
DALL-E generate text or images, and you don't need to use native protein
structures to support your active site.

Our team showed that when we prompt an Al model, called RF
diffusion, with the structure and amino acid sequence of an active site, it can
generate the rest of the enzyme structure that would perfectly support it.
This is equivalent to prompting ChatGPT to write an entire short story based
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on a prompt that only says to include the line "And sadly, the eggs never
showed up."

We used this AI model specifically to generate enzymes called serine
hydrolases, a group of proteins that have potential applications in medicine
and plastic recycling. After designing the enzymes, we mixed them with
their intended molecular target to see whether they could catalyze its
breakdown. Encouragingly, many of the designs we tested were able to
break down the molecule, and better than previously designed enzymes for
the same reaction.

To see how accurate our computational designs were, we used a
method called X-ray crystallography to determine the shapes of these
enzymes. We found that many of them were a nearly perfect match to what
we digitally designed.

Our findings mark a key advance in enzyme design, highlighting how
Al can help scientists start to tackle complex problems. Machine learning
tools could help more researchers access enzyme design and tap into the full
potential of enzymes to solve modern-day problems.

(Downloaded from https.//phys.org/news/2025-02-enzymes-life-machine-
scientists.html)

Text 10. AI model generates antimicrobial peptide structures

for screening against treatment-resistant microbes

A team of microbiologists, chemists and pharmaceutical specialists at
Shandong University, Guangzhou Medical University, Second Military
Medical University and Qingdao University, all in China, has developed an
Al model that generates antimicrobial peptide structures for screening
against treatment-resistant microbes.

In their study published in the journal Science Advances, the group
developed a compression method to reduce the number of elements needed
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in training data for an AI system, which helped to reduce diversification
issues with current Al models.

Prior research has suggested that drug-resistant microbes are one of
the most pressing problems in medical science. Researchers around the
world have been looking for new ways to treat people infected with such
microbes—one approach involves developing antimicrobial peptides, which
work by targeting bacterial membranes.

Unfortunately, developing or finding peptides has proven to be too
slow to address the crisis. So researchers have turned to Al-based
approaches to aid in finding such peptides. But that approach has
encountered problems, as well, the biggest being the lack of a large training
base, which leads to peptide discovery that lacks diversity.

In this new study, the researchers in China found a way around this problem
by developing a compression technique that reduces the number of elements
needed to train their Al system.

The researchers call their system a two-stage Al pipeline leverage
diffusion model. The first stage works by compressing data describing 2.8
million known peptides into a numerical form by amplifying signal noise
randomly. The second stage then pulls new peptides from the simplified
data, removes the noise, and decompresses the data used to describe its
peptide sequence.

In testing their new system, the research team found that it was able to
filter peptides listed in a training database down to a reasonable number of
those most likely to have antimicrobial properties. In looking at 600,000 of
them, the team experimentally tested 40 peptides and found 25 that showed
promise in combating bacterial and fungal pathogens.

(Downloaded from https.//phys.org/news/2025-02-ai-generates-antimicrobial-
peptide-screening.htm))l)
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BIOTECHNOLOGY GLOSSARY

Amino acids

Building blocks of proteins. There are 20 common amino acids: alanine,
arginine, aspargine, aspartic acid, cysteine, glutamic acid, glutamine,
glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine and valine. Two more amino
acids have been discovered in microbes: selenocysteine and pyrrolysine.

Bioinformatics

The science of informatics as applied to biological research. Informatics is
the management and analysis of data using advanced computing techniques.
Bioinformatics is particularly important as an adjunct to genomics research,
because of the large amount of complex data this research generates.

Biologic

A therapeutic or prophylactic derived from a living source (human, animal
or unicellular). Most biologics are complex mixtures that are not easily
identified or characterized, and many are manufactured using
biotechnology. Biological products often represent the cutting-edge of
biomedical research and are sometimes the most effective way to prevent or
treat a disease.

Deoxyribonucleic acid (DNA)

The molecule that carries the genetic information for most living systems.
The DNA molecule consists of four bases (adenine, cytosine, guanine and
thymine) and a sugar-phosphate backbone, arranged in two connected
strands to form a double helix. See also Complementary DNA; Double
helix; Recombinant DNA.

Double helix

A term often used to describe the configuration of the DNA molecule. The
helix consists of two spiraling strands of nucleotides (a sugar, phosphate and
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base) joined crosswise by specific pairing of the bases. See also
Deoxyribonucleic acid; Base; Base pair.

Gene therapy

The replacement of a defective gene in an organism suffering from a genetic
disease. Recombinant DNA techniques are used to isolate the functioning
gene and insert it into cells. More than 300 single-gene genetic disorders
have been identified in humans. A significant percentage of these may be
amenable to gene therapy.

Immunomodulators

A diverse class of proteins that boost the immune system. Many are cell
growth factors that accelerate the production of specific cells that are
important in mounting an immune response in the body. These proteins are
being investigated for use in possible treatments for cancer.

Nucleotides

The building blocks of nucleic acids. Each nucleotide is composed of sugar,
phosphate and one of four nitrogen bases. The sugar in DNA is deoxyribose
and RNA's sugar is ribose. The sequence of the bases within the nucleic acid
determines the sequence of amino acids in a protein. See also Base.

Pluripotent cells

Having the capacity to become any kind of cell or tissue in the body.
Embryonic stem cells and cells of the inner cell mass are pluripotent. Adult
stem cells are multipotent. The mammalian embryo (blastocyst trophoblast
plus inner cell mass) is totipotent because it can become an entire organism.
Fully differentiated cells from many plants are totipotent.

Technology transfer

The process of transferring discoveries made by basic research institutions,
such as universities and government laboratories, to the commercial sector
for development into useful products and services.
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Vaccine

A preparation that contains an antigen, consisting of whole disease-causing
organisms (killed or weakened) or parts of such organisms, that is used to
confer immunity against the disease that the organisms cause. Vaccine
preparations can be natural, synthetic or derived by recombinant DNA
technology.

Virus

A submicroscopic organism that contains genetic information but cannot
reproduce itself. To replicate, it must invade another cell and use parts of
that cell's reproductive machinery.

(Adopted from http://www.biotechinstitute.org/go.cfm?do=Page.View&pid=21
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Appendix 1
Kak Hanucatb SUMMARY Ha aHIIMHACKOM A3BIKE

SUMMARY - «kpatkuii 0030p 0OBEMHOTO TEKCTa. 3ajada
SUMMARY - nate yuTatenio mpeacTaBiIeHHE 00 MCXOJHOM TEKCTe 0e3
03HAKOMJICHHS C HUM, 3HAYUTEIIBHO COKOHOMHB BpEMS.

BoT HekoTOphIe COBETHI O HanmMcaHuto kauectBeHHoro SUMMARY :

1) TekCT AOJKEH BBITJIANIETh AJCKBATHBIM W TOHATHBIM JIJIS YEJOBEKA,
KOTOPBIM HE YUTAJ OPUTHMHAJIBHBINA TEKCT.

2) O0BEM MONMYUYMBUIETOCSI TEKCTA JOJDKEH COCTaBJISITh MPUMEPHO OJIHY
TPETh OT 00BEMA UCXOAHOTO TEKCTA.

3) HeoOxoaumo niepedpa3rpoBaTh, a HE MEPEIUCHIBATH TPEITIOKCHU !

(Hanpumep: The author states that.../ The article mentions/ points
out/emphasizes...)

B summary He J0JKHO OBITh NpsiMOi peun!

4) HeobxoauMo coOM0IaTh CICAYIONIYIO CTPYKTYPY HallMCaHMUS:
BBEJICHHE, OCHOBHAS YacTh, 3aKJIFOUCHUE.

5) Bo BBesieHuu cieayet 0003HAYMTh Ha3BaHUE CTAThU, aBTOPA U UCTOYHUK
(ecyiu €CTh) U TEMY.

6) B ocHOBHOI1 YacTH TOBECTBOBAHUS HEOOXOIUMO YKa3aTh OCHOBHBIE HJICH
0e3 moApPOoOHOCTEH.

7) B 3akiitoueHuUM AOJDKEH OBITh MPEACTABJICH BBIBOJ, KOTOPBIM JejiaeT
aBTOP CTAThHU.

8) HE CJIEAYET Bxirouath CBOE MHCHHE U HE JOJKHO OBITH JIMUHBIX
MECTOUMEHUM (51, MbI)!

BoipakeHusi, HCIIOJIb3YeMble JUISE Summary

1. HazBaHue cTraTtbu, aBTOP

The article goes under the headline.../ The author of the article is... /The

article comes from.../is taken from...
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2. Tema ctarbu + Jlornuyeckue 4acTH.

The topic of the article is... / The key issue of the article is... /The article
under discussion is devoted to the problem... / The article can be divided
into several logically connected parts which are...

3. KpaTkoe coaep:xxanue.
The author starts by telling the reader that...

At the beginning of the article the author...describes / touches upon
/explains/introduces /mentions

The article begins (opens) with a (the) description of / statement
/introduction of/ the mention of /the analysis of.../the classification of...

First of all / first(ly) / second(ly) / then / thus / next / to conclude
4. OTHOLIEHHE ABTOPA K OTAEJbHBIM MOMEHTAM.

The author gives full coverage to.../The author outlines.../ covers / focuses
on / highlights / tells about

The article contains the following facts..../ describes in details...
The author asserts that... /dwells on /points out /generalizes
5. BeiBOa aBTOpA.

In conclusion the author says / makes it clear that.../ gives a warning that...
— B 3akiroueHue aBTOp TOBOPUT / TPOSICHIET, 4YTO ... / Jaer
IpeaynpexaeHue, 9To ...

The author concludes by saying that../ draws a conclusion that / comes to
the conclusion that — B 3akitoueHue aBTop rOBOPUT, UTO .. / I€TaeT BBIBO/I,
YTO / MPUXOJAUT K BBIBOY, UTO...

boJjee noapodHoOe 00bsICHEHHE ¢ IPUMEPAMHU

https://lingua-airlines.ru/articles/kratkoe-izlojenie-teksta-na-angliyskom-vopros-i-
otvet/

B nomonnenune k nHGOpMAIMU CM. BUACO: https://voutu.be/QJAYiNCKCj4
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Appendix 2
PREPARING A PRESENTATION

Phrases which help you to make a presentation:
1. Introduction
» Good morning, everybody! (ladies and gentlemen).
* Let me introduce myself. My name is.. ./l am a first year law student.
* The topic of my presentation is.. ./Today I would like to tell you about...
* | have chosen this topic because..., / The purpose of my presentation is
to inform/ to persuade...
* The form of my presentation is .. ./The body of my presentation consists
of... parts.
« It will take only 5-7minutes of your time.
2. Body
* First..
* [ have divided my presentation into 2-3 parts.
* Then...
« After that I’d like to move on to... /-Next I’d like to move on to... /-
Finally I’d like to move on to...
3. Conclusion
* Let us summarize briefly what we have looked at.
* Let us briefly summarize the main issues.
* In conclusion I want to say.
* That is the end of my presentation.
 Thank you for your listening/attention.
4. Inviting questions
* You are welcome with your questions.
| am ready to answer any of your questions.
» Could you repeat your question?
[ am sorry, but I didn’t follow your question.
» [f there are no more questions thank you again for your attention.
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Appendix 3
HOW TO WRITE AN ESSAY IN ENGLISH
Kak Hanmcathb 3¢ce HA AaHTJIMHCKOM fI3bIKE
(pexoMeHaauUM + IpUMep)
Crpykrypa:

1) Brenenue

2) OcHOBHas 4acTh

3) 3akiroueHue
BBeieHUe OJDKHO JaBaTh SICHOE IIPEICTaBJICHUE, O YEM MOMIET peyb
Janee, W IpenojaBaTelb JOJDKEH BHUJIETh, YTO BBl JIA€TE€ OTBET Ha
KOHKPETHBIA HA0OP MOCTABJICHHBIX BOIIPOCOB.
Haunute 3cce ¢ Kia04eBoOil (ppa3bl, KoTOpas 0003HAYUT HAIPABICHUE
Balero orsera. Harnpumep:
This essay deals with... («<9T0 3cce MOCBSAIIEHO...»)
This assignment will examine...(«B 3To#i paboTe paccMarpuBaercs...»)
This report will analyse...(«B 3ToM oT4eTe NPOBOAUTCS aHAIIH3S...»)
OcHOBHasl YacTb

OcHOBHasi 4acTh JOJDKHA PAcKpbIBaTh KaXKJbId U3 apryMEHTOB C
UCIIOJIb30BaHUEM ITPUMEPOB U winttocTpanuii. Mudopmaius 10KHa ObITh
YETKO IMOJIeJICHAa JIOTUYECKH (JJIs 3TOr0 TEKCT NeNIT Ha ab3aibl). Bam
HY>KHO TIPOJAyMaTh CTPYKTYpPy 3CCE€ U YyOEIUTHCS, YTO OCHOBHASI YACTh
JIOTUYECKH BEJIET K 3aKIIOUCHUIO.
3akia04yeHue

3akIro4eHre JOJKHO MOJABOJAUTH UTOT BBICKA3aHHBIM UJEAM. 37€Ch
HEO00XO0JUMO J1aTh OTBET HAa BOMPOC, CPOpMYJIUPOBAHHBIN B TeMe 3cce. nu
XK€, B 3aBUCUMOCTU OT TEMbl, yKa3aTh MEPCHEKTUBbI WIIM TOCIEICTBUS
paccMaTpuBaeMoi MpoOJIEMBI.

B kxadecTBe 00111eT0 NPEeICTABICHUS O JUIMHE KaX0T0 pa3/iesia MOKHO
BOCIIOJIb30BaThCsl cieayromeid (GopMynol (3TO peKoMeHAalus, HO He
KECTKOE MTPABUIIO):

Beenenue — 7-8% ot 00bema 3cce
3akiarouenue — 12-15% ot o0bema 3cce
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Pexomenganuu nmo ohopMJIeHHUIO

N36eraiiTe 371eMEHTOB Pa3rOBOPHON peUu:

He wucnonws3yiite cokpamenuii (don't, they’re, 1t’s), Bcerma
HCTIOJIB3YUTE MOJHYIO (hOpMY;

He ucnons3yiite cnenr u pazroBopHbie BeipakeHus (kid, a lot of/lots
of, cool);

I[MUIOUTEC I10 CYICCTBY U HC OTKJIOHSIMTECHh OT TEMBI.

Crapaiitech u3berath (hpazoBbix riaroyion (get off, get away , put in)
N36eraiite cnumkom obmmx ciaoB (all, any, every), BbIpakalTech
KOHKPETHO U TOYHO;

He 3noynoTrpe0isiiTe ckoOkaMu, BOCKIUIIATEILHBIMU 3HAKAMM.
ITpunepxxuBanTeCh aKaAEMUYECKOTO CTUIIA:

[To BO3MOKHOCTH M30€TaiiTe MTMIHBIX MeCTOMMEeHHI niepBoro juia (1,
my, we, our).

N36eraiite CIMIIKOM KaTErOPUYHBIX CYKJICHUM U 0000IICHHI.
[TonkperuisiiTe Cka3aHHOE€ IUTaTaMU M JAHHBIMU C YyKa3aHUEM
HMCTOYHUKOB.

B aHrmmiickom si3plke Ba)KHO COOJIIOJICHHE T'€HJECPHOTO PaBEHCTBA:
ecii peub uaAeT 00 abCTpaKTHOM YEJIOBEKEe, HCIOJIB3YWTE person
BMecTo man. [lo BO3MOXXHOCTU JIyyllle CTaBUTh MOJJIEKAIIEE BO
MHOYXECTBEHHOE YHCIIO U YIIOTPeOIsiTh MecTouMeHue they BMecTo he
uiu she.

[Io BO3MOXHOCTH, HUCIOJB3YWTE AKTHBHBIM 3aJI0T, HE YCIIOKHAUTE
PEAJIOKEHUS.

CBA3HOCTD

Jlornueckuit mepexoj OT OJJHOTo ab3alia K ApyroMmy WHOT/Aa BbI3BIBAET

y aBTOpa Cepbe3HbIC 3aTpPyAHEHHUA. UTOOBI COXpAaHUTh CBA3HOCTH TEKCTa,

MOI'YT IOMOYb BBOJHBIC U CBA3YIOIIHUC CJIOBA, BBIITOJHAKOIINUC PA3JINYHBIC

¢bynkuun. Hanpumep:

nporuBonocrasjenue: but, however, on the other hand, yet;

npumep: for example, that is;

nonosHenue: similarly, moreover, furthermore, in addition;

147



3akiarouenue: therefore, consequently, as a result, thus;
nepeumcyenue. then, after that, ultimately.

(Ucmounux - Illxona anenutickoeo sazvixa Skyeng: https://skyeng.ru/articles/kak-
pravilno-pisat-esse-na-anglijskom-yazyke/

IIpumep Hanucanus 3cce (Sample Essay Assignment)

Write a physics essay on the topic “The 21st Century Has Begun.
What Changes Do You Think This New Century Will Bring?”. Give
reasons for your answer and include any relevant examples from your
own experience or knowledge. You should write at least 250 words.
Sample Answer

The beginning of a new era, 21st century, brings the question to
anyone’s mind ‘whether it is the beginning of a great shift?” Well, in my
opinion, the changes will definitely bring a revolution to the mankind.

As the world is progressing towards the new and sophisticated
technologies and inventions, our lives are becoming easier and more
relaxed. The mode of communication is faster and cheaper as compared to
early times. In a fraction of a second, information can be transferred to the
distant part of the world. All thanks go to the user-friendly applications, like
the email feature, that are being invented for the welfare of mankind. In this
new century, communication would be free of charge and more interactive.

Secondly, the technology in this century will improve the quality of
health care facilities given to an individual beyond expectations. The health
care professionals will be more qualified and adept. Due to the advancement
of the research facilities, many diseases will be eradicated. The quality of
life would be significantly better and our lifespan would increase. Finally,
space research in this century would unfurl some answers we have been
seeking for a long time. Maybe at the end of this century human would be
ready to live on another planet.

But all these improvement and marvel would not come without the
cost. There 1s no doubt that humans would become somewhat slaves in the
hand of technology. Their personal lives would be greatly affected by the
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over usage of technology. More powerful weapons would be a great concern
for the world population in this century.

To conclude, this era would bring many marvelous discoveries to our
life but at the same time, the perils would be a great anxiety for people all

around the world.
(Adopted from Cemenosa, A.A., Huxonaesa, H.H. English for Students of Applied
Physics : Anenutickuii s3vik 015 cmyoenmos ¢huzukos. Yueonoe nocooue. — Mockesa:
Hzoamenvcmeo MI'TY um. H.O. bBaymana, 2020. — 270 c.)
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PROFESSIONAL ENGLISH: BIOTECHNOLOGY
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