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IIpexucnosue

Hacrosiee nocodue agpecoBaHo CTyIeHTaM-MarucTpaHTaMm,
oOyvarorumcss 1o HampasieHuto  noxarotoBku  06.03.01
«buonorus».

[Tocobue cocraBieHo ¢ yuyeroM TpeboBanuii denepaabHOro
rOCYJapCTBEHHOTO  00pa30BaTEeIbHOTO  CTAaHAApPTa  BBICIIETO
oOpazoBanus. OcHOBHasi 3ajgaya IMpPU HM3yYEHUU HHOCTPAHHOIO
s3plKa MaruCTpaHTaMU — JOCTH)KEHUE IPAKTHUYECKOIO BIIAJCHHUS
S3BIKOM, KOTOPOE IO3BOJIUT MCMOJIb30BaTh €r0 B Hay4yHOUl pabore
B COOTBETCTBUHM C TpeOOBaHUAMH 00pa30BaTEIBHOTO CTaHAAPTA,
KOTOPBIM BKJIIOYAeT B ceOsl HaM4YME KOMIIETCHILIUU: CIIOCOOHOCTD
OCYLIECTBIIATh JIE€JI0BYK0 KOMMYHHMKALUIO B YCTHOM U IIMCbMEHHOMN
dbopmax Ha rocymapcTBeHHOM s3bike Poccuiickoit Denepamnuu
1 uHOCTpaHHOM (-bIX) si3bIke (-ax) (YK-4).

[Tocobue mMO3BOJNSET OCYIIECTBIATH Il€JICHANIPABICHHYIO
S3bIKOBYIO  NOATOTOBKY B  €CTECTBEHHOHAyUYHBIX  00JIACTIX
C yudeToM uX npodeccuoHanbHOM crenupukd U TNPUMEHATH
II0JIy4YE€HHBIE 3HAHUSI U YMEHMSI B JaIbHEHUILIEH 1€ATEIbHOCTH.

JlanHHO€ W3/aHuEe COJEPKUT JIEKCUKO-TpaMMaTHUECKUN
Matepuai i npodecCHOHaIbHOTO OOMICHUS M YTeHUs HayYHOU
JUTEpaTyphl, CHOCOOCTBYeT (OPMHUPOBAHUIO Yy  OyAaymux
CHEIHATUCTOB YMEHHUS paboTathb CaMOCTOSITENTEHO
(pedepupoBaHue M aHHOTHPOBAHME) C HAYyYHO-TIOMYJSPHBIMU
Y HAYYHBIMU TEKCTaMHU IO JaHHOUN TeMaTuke, GopMUpyeT HaBBIKU
Hay4YHO-TEXHUYECKOI O nepeBoja u KOMMYHHUKaTHUBHbBIE
KOMITETEHITHH.

[Tocobue ocHOBaHO Ha AaBTOPCKOH METOAMKE OOydeHUs
A3BIKY CIIEHUAbHOCTU. JlaHHas MeToJuKa MOAPOOHO OmKcaHa
Y 3alllUIleHa B auccepranun «MeToanka o0ydeHUsl WHOS3BIYHOMN
TEPMHUHOJIOTMM CTYAEHTOB By3a IIO HAINpPaBICHHUIO IOATOTOBKU
«buorexnonorus» Tpedyx O.C. B 2014 rony. Perynsphsie
3aHATHUS MO HeW Mo3BOJISAIOT 3()()EKTUBHO OPraHU30BaTh MPOLIECC
3allOMUHAHUS TPO(PECCHOHATBHOW TEPMHMHOJIOTMM M TOMOTAIOT
MpUOOPECTH U aBTOMATU3UPOBATh HABBIKM HCIOJIH30BAHUS SI3bIKA
CHEIHAIbHOCTH.



[Tocobue cocrout U3 nByx vacreil. [lepBas yacTh COIEPKUT
8 TeMm 1o HalpaBiICHHUSIM IMOJTOTOBKM MarucTpaHToB. B kaxmoii
TeME€ IMPENCTaBIEH TEKCT, IIOCIE KOTOPOIO BBIBEACH CIIMCOK
JICKCUKU OOIIEro M TEpMHUHOJIOIMYECKOro Xapakrtepa. B Temy
BKJIFOUYEHBI KaK JICKCUYECKHE YIPAKHEHUS, TaK U YIPaKHECHUS
Ha TIOHUMaHue CMbICTIa TEKCTOB. Taxxe nobaBiieH
JIOTIOJTHUTEIbHBIA TEKCT, PaCIIUPAIOMUNA TEPMUHOJOTMYECKHUI
3amac W yryOssromuid  3HaHMA 1O crnenuanbHocTu.  [lanee
CIIEAYIOT HWHTEPAKTHBHBIC YIPAKHEHUS, TPEHUPYIOLIME BCE
SI3BIKOBBIE ACIEKTHI, U YIPAKHEHUS Ha IIEPEBOLL.

Bropas dacte BkIO4aeT B ce0d MpodecCHOHANbHO-
OPUEHTUPOBAHHBIE HAYYHO-TIOMYJIAPHbIE M HAy4YHbIE TEKCTbI
U1 TIepeBOoJia, aHHOTUPOBAHUA U pedeprupOoBaHUsL.

B yueOHuKE NPUHSTHI CIIEAYIOLUE YCIOBHBIE COKPAILICHUS:

e ‘n’—noun;

o ‘v’ —verb;

e ‘adj’ — adjective;

e ‘adv’ —adverb;

e ‘prep’ — preposition.



PART I
TOPICS FOR READING AND DISCUSSING

Unit 1
Bioethics

What do we mean by “bioethics”?

What role does morality play in science and medicine?

How do you evaluate the costs and the benefits) of progress?

Do you “own’ your body?

How do current scientific research methods differ from those
in the past?

Where do you draw the line between hurtful and harmful?

1. Read the text about ethical issues in biotechnology
and translate it.
Ethical issues in biotech

From the time when the earliest pioneers of medicine took
the Hippocratic Oath, the importance of ethical considerations
about actions affecting living entities has been recognized
by professionals. The general principles are still of fundamental
importance: respect for life and the need for a balance of benefit
over harm resulting from any intervention.

There are three particular
contemporary  features that
account for the public concern
onthe threshold of the 21st
century. First, much of the current
development in biotechnology
results from an  advanced
understanding of the nature
of genetics and the ability
to perform manipulations in the
genomes of plants and animals. Some feel that 'respect for life’
implies that there should be no interference with it in this
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basic way. Obviously, heart transplants are as radically unnatural
as gene transplants, but most people consider them to be ethically
acceptable.

Second, the pace of discovery in genetics-based
biotechnology is very rapid and there is anxiety that technology
will drive developments ahead of proper ethical considerations.
The moratorium on human germ-line therapy is an example that
there must be ethical restraints on the use of what is technically
feasible. Part of the reason for this restriction is uncertainty about
the long-term effects of such interventions. There is also
uncertainty about the environmental consequences of the genetic
manipulation of plants. These issues are scientific questions that
need to be answered before we have an adequate basis
of knowledge for final ethical decisions.

Third, advanced technology involves processes that are only
well understood by the experts who develop and use them. This
places considerable power in the hands of the companies that
employ these experts. Currently, there is much public suspicion
about the reliability and independence of this 'expert' advice.
Although some of this suspicion comes from a difficulty
in understanding that certain answers cannot be given to complex
questions.

There is also much suspicion of transnational corporations,
which want to maximize their profits by making users dependent
on their products and then controlling availability. But the ethical
use of biotechnology should clearly include it being provided only
on a fair and just basis.

Vocabulary
anxiety (n) ethical decision
acceptable (adj) harm (n)
consequence (n) Hippocratic Oath
consider (v) imply (v)
drive (v) interference with
employ (v) involve (v)



living entity rapid (adj)

long-term (adj) reliability (n)
manipulation (n) respect for life
moratorium (n) restraints (n)
perform (v) restriction (n)

public suspicion

2. Give Russian equivalents for the following words. Use some
of them in the sentences of your own.

Earliest pioneers, ethical considerations, in relation to, living
entities, general principles, respect for life, contemporary features,
account for, nature of genetics, manipulations in the genomes
of plants and animals, heart transplants, gene transplants, to be
ethically acceptable, genetics-based biotechnology, pace
of discovery, drive developments, human germ-line therapy,
ethical restraints, long-term effects, environmental consequences,
scientific question, adequate basis of knowledge, ethical decision,
advanced technology, public suspicion, ‘expert’ advice,
transnational corporations.

3. Translate the sentences into English using the words you have
learned.

1) Drot uccaenoBaTesb ObLT MIABHBIM B 3TOM MPOEKTE, H OH
HEC BCIO OTBETCTBEHHOCTD 3a N0CAEOCHIBUA.

2) 'enom  —  3TO  COBOKYIIHOCTH  XPOMOCOMHBIX
HACJIeICTBEHHBIX (haKTOPOB.

3) WcnbiTanue Ha HAOEMCHOCMb TIPOIILIO YCIICIITHO.

4) Ilanmenty OblTa Ha3HAu€HA OIEpalMs MO nepecalke
oprasa.

5) Mup  oicuevix  cywjecmé  HACUUTHIBACT  HECKOIBKO
MUJIJTHOHOB BHJIOB.

6) BonbHOMY OBLT HA3HAYEH 00120CPOUHbLIL YXOI.



7) ®eHOMEH TEHETHYECKOW pecmpukyuu JISKUT TaKKe
B OCHOBE PAa3BUTHs PsAJla UMMYHOIIATOJIOTHMA.

8) UccienoBarens MOMYYWIT  HOIONCUMENTbHBIE  OM3bLEb
KOJUIET O CBOMX JOCTHKCHHUSIX.

4. Put the words in the right order to make sentences:

1) there are/ that/ of the 21st century three particular
contemporary features/ account for the public concern/
on the threshold

2) to be ethically acceptable/ heart transplants/ as gene
transplants/ but most people consider them/ are as radically
unnatural

3) in genetics-based biotechnology/ the pace of discovery/ is
very rapid

4) there must be ethical restraints / what is technically
feasible/ on the use of

5) the environmental consequences/ there is also uncertainty/
of the genetic manipulation of plants/ about

6) who develop/ advanced technology/ that are only well
understood/ by the experts/ and use them/ involves processes/

7) cannot be given/ to complex questions/ comes from/ some
of suspicions/ a difficulty in understanding/ that certain answers/

5. Answer the questions based on the information from the text.

1) When did ethical considerations start to be recognized?

2) What are the general ethics principles?

3) What do some people think about interference in life in its
basic way?

4) What anxiety appears in connection with the rapid
development of genetic-based biotechnology?

5) What does the example of the moratorium on human
germ-line therapy show?

6) What anxiety does public have about the experts?
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7) Is there any suspicion about the transnational
corporations” activity?
8) What basis should ethics of biotechnology have?

6. Write down the sentences expressing the main ideas of each
paragraph of the text.

7. Write a summary of the text in your own words. Orally expand
this summary and retell the text.

8. Read and translate the additional text.
Genetically modified foods ethics

Selective breeding has been used since agriculture began,
with the development of cultivated crops from wild species
and of domestic herds from wild animals. However, it is now
possible to carry out gene transfers that could not occur in nature,
even gene transfers from the animal kingdom to the plant
kingdom.

Some people have characterized this as 'playing God',
with the implication that it is ethically unacceptable to interfere
with nature. However, human beings are themselves part of nature
and many religious people would see the responsible exercise
of scientific skills as being the employment of God-given abilities.

One of the major concerns about GM crops is their possible
environmental effects. Insect-resistant strains may reduce the use
of insecticides, but will genes spread from herbicide-resistant
strains to produce 'superweeds'? All interventions in nature run
the risk of unanticipated upsets to its balance and, from the time
that humans with stone axes began felling trees, agriculture has
had  significant  environmental  consequences.  Because
consequences are difficult to predict accurately, it is important that
carefully controlled and monitored trials are used to gain the
detailed knowledge on which ethically responsible decisions can
be based.
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It is predicted that the world population, currently
approximately six billion, will rise to approximately eight billion
by the year 2020. Present agricultural resources, if their produce
was fairly distributed, could sustain approximately 6.4 billion
people. Biotechnology offers considerable possibilities to help
eliminate the anticipated shortfall. However, there is also
considerable concern that small-scale farmers should not be
exploited by large international companies.

To these considerations must be added the universal ethical
obligation to respect the duty of safety. With regard to food safety,
GM products do not seem to raise issues or demand the monitoring
of techniques, different to those employed to assess the effects
of ordinary foods.

—
—
=

9. Give the definitions to at
least five of the following
words:

Genetically  modified
foods, selective breeding,
cultivated crops, gene

transfers, environmental
effects, insecticides,
superweeds, herbicide-

resistant strains, insect-resistant strains, agricultural resources,
small-scale farmers, food safety.

10. Make a plan of this text. Add the key-words to it. Retell this
text using your plan.
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11. Read the text about Henrietta Lacks' cells which were
essential in developing the polio vaccine and were used
in scientific landmarks such as cloning, gene mapping and in vitro
fertilization.

Henrietta Lacks’ ‘Immortal’ Cells

Medical researchers use laboratory-grown human cells
to learn the intricacies of how cells work and test theories about
the causes and treatment of diseases. The cell lines they need are
“immortal”—they can grow indefinitely, be frozen for decades,
divided into different batches and shared among scientists.
In 1951, a scientist at Johns Hopkins Hospital in Baltimore,
Maryland, created the first immortal human cell line with a tissue
sample taken from a young black woman with cervical cancer.
Those cells, called HelLa cells, quickly became invaluable
to medical research—though their donor remained a mystery
for decades.

When the cells were taken, they were given the code name
HeLa, for the first two letters in Henrietta and Lacks. Today,
anonymizing samples is a very important part of doing research
on cells. But that wasn’t something doctors worried about much
in the 1950s, so they weren’t terribly careful about her identity.

Henrietta Lacks was a black tobacco farmer from southern
Virginia who got cervical cancer when she was 30. A doctor
at Johns Hopkins took a piece of her tumor without telling her
and sent it down the hall to scientists there who had been trying
to grow tissues in culture for decades without success. No one
knows why, but her cells never died.

Henrietta’s cells were the first immortal human cells ever
grown in culture. They were essential for developing the polio
vaccine. They went up in the first space missions to see what
would happen to cells in zero gravity. Many scientific landmarks
since then have used her cells, including cloning, gene mapping
and in vitro fertilization.
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Twenty-five years after Henrietta died, a scientist discovered
that many cell cultures thought to be from other tissue types,
including breast and prostate cells, were in fact HelLa cells.
It turned out that HelLa cells could float on dust particles in the air
and travel on unwashed hands and contaminate other cultures.
It became an enormous controversy. In the midst of that, one group
of scientists tracked down Henrietta’s relatives to take some
samples with hopes that they could use the family’s DNA to make
a map of Henrietta’s genes so they could tell which cell cultures
were HelLa and which weren’t, to begin straightening out the
contamination problem.

So a postdoc called Henrietta’s husband one day. But he had
a third-grade education and didn’t even know what a cell was.
The way he understood the phone call was: “We’ve got your wife.
She’s alive in a laboratory. We’ve been doing research on her
for the last 25 years. And now we have to test your kids to see
if they have cancer.” This wasn’t what the researcher said at all.
The scientists didn’t know that the family didn’t understand.
From that point on, though, the family got sucked into this world
of research they didn’t understand, and the cells, in a sense, took
over their lives.

This was most true for Henrietta’s daughter. Deborah never
knew her mother; she was an infant when Henrietta died. She had
always wanted to know who her mother was but no one ever
talked about Henrietta. So when Deborah found out that this part
of her mother was still alive she
became desperate to understand what
that meant: Did it hurt her mother
when scientists injected her cells
with  viruses and toxins? Had
scientists  cloned her  mother?
And could those cells help scientists
tell her about her mother, like what
her favorite color was and if she
liked to dance.
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Deborah’s brothers, though, didn’t think much about
the cells until they found out there was money involved. HelLa
cells were the first human biological materials ever bought
and sold, which helped launch a multi-billion-dollar industry.
When Deborah’s brothers found out that people were selling vials
of their mother’s cells, and that the family didn’t get any
of the resulting money, they got very angry. Henrietta’s family has
lived in poverty most of their lives, and many of them can’t afford
health insurance. One of her sons was homeless and living
on the streets of Baltimore. So the family launched a campaign to
get some of what they felt they were owed financially.
It consumed their lives in that way.

For scientists, one of the lessons is that there are human
beings behind every biological sample used in the laboratory.
So much of science today revolves around using human biological
tissue of some kind. For scientists, cells are often just like tubes
or fruit flies—they’re just inanimate tools that are always there
in the lab. The people behind those samples often have their own
thoughts and feelings about what should happen to their tissues,
but they’re usually left out of the equation.

Although it should be strictly underlined that so much
of medicine today depends on tissue culture. HIV tests, many basic
drugs, all of our vaccines - we would have none of that if it wasn’t
for scientists collecting cells from people and growing them.
And the need for these cells is going to get greater, not less.
Instead of saying we don’t want that to happen, we just need
to look at how it can happen in a way that everyone is OK with.

12. Give your opinion to the questions concerning the problem
of HelLa cells.

1) Do you think it was wrong for researchers to obtain
Henrietta’s cells without her permission? Why or why not?

2) Henrietta Lacks’ cells have been instrumental
in advancing scientific research, including the polio vaccine, even
though her family didn’t grant permission to use her cells. Do you

14



think the family should be compensated in some form? Why or
why not?

3) Do you believe you “own” your body? Does it matter that
Henrietta was a poor black woman dying of cancer?

4) How would you feel if you were in Deborah Lacks’
shoes?

5) What responsibilities do you believe researchers have to
their subjects?

13. Give the definition of bioethics. Write a short reflection
on the bioethical elements of the situation described in the text.

14. Divide the class into two groups. One group should support
the researchers’ work about extracting and distributing Henrietta
Lacks’ cells (HeLa cells) while the other group should argue
against the researchers’ ideas (possibly by assuming to be
a person of Lacks’ family).

15. The Tuskegee Experiment is another example of people being
used as research subjects without their knowledge or consent.
Research the Tuskegee Experiment and write a brief summary
about it. Your essay should also include a comparison/ contrast
section based on what you learned about HelLa cells, as well
as a personal reflection on the ethical issues surrounding these
topics. In your essay, offer your thoughts on the phrases “greater
good,” “risk versus reward,” and “human dignity.”
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16. Read and translate the text.

3D cumMyasTopbl JJa60PaATOPHBIX KUBOTHBIX

JlaboparopHble KUBOTHbIE HauOOJIEE€ YAaCTO HCHOIB3YIOTCS
B MEJMKO-OMOJIOTUYECKUX IKCIIEPUMEHTAX, WCTIBITAHUSX
Ha 0€30MacHOCTh W B 00pa3oBaTeNbHBIX Lesx. McciemoBarenn
WCIOJIL3YIOT JKUBOTHBIX B TIOMBITKE MOHSATH Pa3IUYHBIC YPOBHU
(GYHKIIMOHUPOBAHUS OPraHu3Ma, ero 00Jie3HH U (PU3NOJIOTHYECKOe
COCTOSIHME, CO37aTh HOBBIC BaKIIMHBI M METOABI JJIsi JICUCHUS
pa3IUYHbIX 3200JI€BaHUN.

Bo Bcex 3TuX ciry4asix >KHBOTHBIC TIOJIBEPTAIOTCS HACHIUIO
1 00M B TOM WM WMHOW CTENCHU, YTO HE SBIISICTCSA €CTECTBEHHOM
4acThI0 WX Cpeapl oOutaHus. [103TOMy MBI JIOJDKHBI OBITH
3aMHTEPECOBaHbl B MOMCKE HOBBIX albTEPHATHUB HUCIOJIH30BaHUS
KUBOTHBIX B OKCIICPUMEHTAX, CTapaThCsi YMEHBIIHUTH YHCIIO
KUBOTHBIX, IO  BO3MOXXHOCTH  MaKCHUMalbHO  OOJIETYUTH
WX CTpaJIaHus.

3aMeHa WHCIOJNb30BaHMS JKUBOTHBIX BKIIOUYaeT B ceds
METOJIbI, B KOTOPBIX >KMBOTHBIE HE WCIHOJB3YIOTCS COBCEM
(aOcomoTHasg 3aMeHa) WM METO/bl, B KOTOPBIX NPUMEHSIOTCS
TKaHU W KIETOYHBIE KYJIbTYpbl (OTHOCHTEIbHAS 3aMEHa).
[Tpu 5TOM YacTO MPOMCXOAUT OTKA3 OT METOMOB IN VIVO B MOJIB3Y
METOJIOB iN Vitro.

OpHako B BUPTYAIBHOH JIAOOpATOPUU CTYICHTAM HE BCErJa
MPOCTO HAYYUTHCS, HAMpUMEp, H30JUPOBATH KPOBEHOCHBIC
COCY/IbI, TIPABWJILHO OOpaIiaTbCs ¢ TOJOMBITHBIMUA JKUBOTHBIMH,
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paboTaTh COBMECTHO C JpPYTUMH HcciefoBaresssMu. TpyaHo
CMOZETUPOBATh HA KOMITBIOTEPE aKT YOUHCTBA KUBOTO CYIECTBA
U TakKuM 00pa3oM IOCTAaBUTh MCCIENOBATENs MEpe]l MOPaIbHBIMU
BOIIPOCAMHM TaK JK€, KakK JTO IPOMCXOAUT B PEAIbHOCTH,
a HE Ha IJTACTUKOBBIX MOJIENISIX WJIM HA yXKe YOUTBIX )KUBOTHBIX.

K coxanenuto, abCONIOTHAs WJIM OTHOCUTENIbHAs 3aMeHa
71a00paTOpPHBIX JKUBOTHBIX HE BCEraa BO3MOXKHA. Hekoropele
BaYKHBIE UCCIIEIOBaHMs (II0 KpallHEH Mepe, B HACTOSILEE BPEMsl)
HE MOTryT OBbIThb IPOM3BEAEHBI 0€3 HCIOIb30BAHUS KUBOTHBIX.
B takux cimyuasx HCClE€IOBaTeNM CTaparOTCsl YMEHBIIUTH YHCIIO
KUBOTHBIX, 3aJCHCTBOBAaHHBIX B OJKcHepuMeHTe. TiiarenbHoe
IUIAHUPOBAaHUE HKCIEPUMEHTA U IPUMEHEHHE COBPEMEHHBIX
METOJIOB CTATUCTMYECKOI'O aHalu3a JaHHBIX YacTO IO3BOJSIOT
CYHUIECTBEHHO COKpPaTUTb YHWCJIO IOJONBITHBIX KUBOTHBIX,
COXpaHss MPHU 3TOM 3HAYUMOCTb OKOHYATEIBHOTO Pe3ysIbTara.

17. What do you think about using virtual 3D models
for laboratory experiments? Give your arguments for and against
this problem. Continue filling in the table below and discuss
it with your classmates.

Arguments for the virtual | Arguments against the virtual

using of pet/ organ models | using of pet/ organ models

in the lab in the lab

1) You can save pets’ life. 1) You can’t predict the result

2) You can use this program | in the case of new drug testing

many times. or so on.

3) ... 2) A person may behave
the other way in real conditions.
3) ...
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18. What rules and regulations do the researchers follow today
when they want to test a new drug or vaccine? Do you think their
ethical standards are effective or not? And why? How do research
studies and clinical trials contribute to scientific knowledge?
Are the standards the same around the world? Give your opinion.

19. Create a code of ethics regulations for biotechnologists.
Write what they should do and what they must not do.



Unit 2
Stem cells

What comes into your mind when you hear the term ‘stem
cell research’?

Do you know how stem cells are used?

What are your thoughts on stem cell research?

1. Read this text and compare your idea of stem cells and the one
given below.
Our future hope?

Stem cells are cells found in most, if not all, multi-cellular
organisms. They are characterized by the ability to renew
themselves through mitotic cell division and differentiating into
arange of specialized cell types. Research in the stem cell field
grew out of findings by Canadian scientists Ernest McCulloch
and James Till in the 1960s.

The two types of mammalian stem cells are: embryonic stem
cells that are found in blastocysts, and adult stem cells that are
found in adult tissues. In a developing embryo, stem cells can
differentiate into all of the specialized embryonic tissues. In adult
organisms, stem cells and progenitor cells act as a repair system
for the body, replenishing specialized cells, but also maintain
the normal turnover of regenerative organs, such as blood, skin
or intestinal tissues.

To ensure self-renewal, stem cells undergo two types of cell
division. Symmetric division gives rise to two identical daughter
cells both endowed with stem cell properties. Asymmetric
division, on the other hand, produces only one stem cell
and a progenitor cell with limited self-renewal potential.
Progenitors can go through several rounds of cell division before
terminally differentiating into a mature cell. It is possible that
the molecular distinction between symmetric and asymmetric
divisions lies in differential segregation of cell membrane proteins
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(such as receptors) between the daughter cells.

Stem cells can now be grown and transformed
into specialized cells with characteristics consistent with cells
of various tissues such as muscles or nerves through cell culture.
However, their use in medical therapies has been proposed.

A stem cell possesses two properties. Self-renewal is
the ability to go through numerous cycles of cell division while
maintaining the undifferentiated state. Potency is the capacity
to differentiate into specialized cell types.

Properties of stem cells can be illustrated in vitro, using
methods such as clonogenic assays, where single cells are
characterized by their ability to differentiate and self-renew.
As well, stem cells can be isolated based on a distinctive set of cell
surface markers. However, in vitro culture conditions can alter
the behavior of cells, making it unclear whether the cells will
behave in a similar manner in vivo. Considerable debate exists
whether some proposed adult cell populations are truly stem cells.

Medical researchers believe that stem cell therapy has
the potential to dramatically change the treatment of human
disease. A number of adult stem cell therapies already exist,
particularly bone marrow transplants that are used to treat
leukemia. In the future, medical researchers anticipate being able
to use technologies derived from stem cell research to treat a wider
variety of diseases including cancer, Parkinson's disease,
Alzheimer’s disease, spinal cord injuries, Amyotrophic lateral
sclerosis and muscle damage, amongst a number of other
impairments and conditions. However, there still exists a great deal
of social and scientific uncertainty surrounding stem cell research,
which could possibly be overcome through public debate
and future research, and further education of the public.
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Notes

* Cancer - a disease in which cells in the body grow without
control, or a serious medical condition caused by this disease.

*Alzheimer's (disease) - a disease that results in the gradual
loss of memory, speech, movement, and the ability to think
clearly, and that is common esp. among older people.

* Parkinson's disease - is a degenerative disorder
of the central nervous system that often impairs the sufferer's
motor skills, speech, and other functions.

* Amyotrophic lateral sclerosis - a progressive, usually fatal,
neurodegenerative disease caused by the degeneration of motor
neurons, the nerve cells in the central nervous system that control
voluntary muscle movement.

Vocabulary
act (v) distinction (n)
adult stem cells division (n)
assay (n) embryonic stem cells
bone marrow endow (v)
capacity (n) exist (v)
life cycle (n) finding (n)
derive (v) impairment (n)
disease (n) in vitro
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in vivo self-renewal (n)

injury (n) set (n)
mammalian (adj) similar (adj)
mature (adj) spinal cord
mature cell surface (n)
potency (n) surround (V)
progenitor (n) tissue (n)
property (n) transform (v)
propose (V) turnover (n)
protein (n) uncertainty (n)
renew (V) undergo (v)

2. Translate these sentences into English.

1) Tepanus s3pocivimu cmeono8biMU KIemKaMmy AaKTUBHO
WCTIOJIL3YETCS NS JICUCHHMSI JICHKEMUMU.

2) Cnocobrnocmu CTBOJIOBBIX KJIETOK YacTO JEMOHCTPUPYIOT
8 npobupKe, UCTIOIB3YS. METOIbl KIIETOUHOTO AHAIU3A.

3) VYuenbic HaOMIOJAIM 3a CTBOJIOBBIMH  KJIETKaAMU
6 npobupke W CHENadl BBIBOM, YTO MOBpe’COeHUs CTBOJIOBBIX
KJIETOK TIPUBOJIST K PAKOBBIM 3a00.1€8AHUSM.

4) MmHorue ydeHble O0O€MIAIOT, YTO Yepe3 HECKOJIbKO
JICCSITKOB JICT CTBOJIOBBIMH KJIETKAMH MOXKHO OY/IET BBUICYHUTH
TIOYTH BCE O0JIe3HU YETIOBEKA.

5) CymiecTBYIOT pasznuuus B IHCUSHEHHLIX YUKIAX PA3ZHBIX
KJICTOK.

6) Owmbpuonanvuvie cmeonoevie  Kiemku  CIOCOOHBI
K OejleHuto, TeM CaMbIM OHHM BOCCTaHABJIMBAIOT TE€ CTBOJIOBBIC
KJIETKH, KOTOPBIC TIOTHOJIN WIIA OBLITH UCITOJIb30BAHEI.

7) YV B3pOCHBIX OPTaHHW3MOB CTBOJIOBBIE KIIETKH U KIIETKH-
npeoulecmeeHHUKU IO IJICPIKUBAIOT HOPMATBHYIO
pEreHepaTuBHOCTh  OpPraHOB,  HAmpUMep,  KPOBH,  KOXHU
WM KUIIEYHOW TKaHH.

8) B ecmecmeennvix Ycnousix — CTBOJNOBBIE  KIICTKH,
BO3MOXKHO, BEYT ce0sl HE TaK, KaK 6 npooupke.
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9) B Oyayuiem Bpaud CMOTYT JI€UUTb HOBPEHCOCHUS
CHNUHHO20 MO32d.

10) Cmeonosvie knemku  miekonumarowux  OBIBAIOT
JIBYX THIIOB.

11) UYrtobsl obecrieuyuTh camoobHOBIEHUe, CTBOJIOBBIC
KJIETKU TIOJIBEPTAIOTCS JICJICHUIO.

12) B wcciaemoBaHWK CTBOJOBBIX KIIETOK €CTh €Ie MHOTO

HeonpeoeneHHocmell.

13) Ceoticmea CTBOJIOBBIX KJIETOK MOKHO
MIPOUJUTIOCTPUPOBATH METOJIOM KIIOHOT€HHOT'O AHANU3A.

14) TpaHcnnaHTalMs CHUHHO2O MO32a  WCIIOIB3YETCS
B JICUCHUU JICUKEMHUH.

15) CanpHple  Kele3bl  BBIACISAIOT  CBOM  CEKpeT
Ha N08EPXHOCMb KOXKH.

16) Mpimeunass mkanb 00€CIIEUMBACT  JBHUTATEIBHYIO
aKTUBHOCTbH KUBOTHOI'O OpTaHU3Ma.

17) CTBOJIOBEBIE KJIETKU o0J1aaroT CBOMCTBaAMU
CcamMo0OHO08IeHUA.

18) Kaxknmas kineTka oOJiamaeT oOmpeneieHHbIM Habopom
T'eHOB.

19) B pe3ynbTaTe CHMMETPUYHOTO JeNeHus: 00pa3yloTcs JiBe
noxoofcue KIETKH.

20)  Kocmmwiti  mose  BbIpabaThiBacT  (HhOpPMEHHBIC
AJIEMEHTHI KPOBHU.

21) Knemku-npeouiecmeennuky MOTYT TPOUTH HECKOJIBKO
ATaroOB KJIETOYHOTO OeleHUsl.

22) Ilomenyuan — CHOCOOHOCTh aU(GEPEHITUPOBATHCS
B a3 IMYHBIEC TUIIBI KJIETOK.

3. Give definitions of the following terms:

1) Embryonic stem cells
2) Adult stem cells

3) Symmetric division
4) Asymmetric division
5) Self-renewal

6) Potency
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4. Answer the questions based on the information from the text.

1) What ability do stem cells have?

2) Who was the first investigator of stem cells?

3) What are the types of mammalian stem cells?

4) How do stem cells and progenitor cells act in
adult organisms?

5) What types of cell division do you know? What is
the difference between them?

6) How can stem cells be grown and transformed?

7) What are the properties of stem cells?

8) What is the method of clonogenic assay?

9) Will stem cell therapy cure many diseases or not?

10) Are there any existing adult stem cell therapies?

11) Are all people sure about the necessity of stem
cells research?

5. Speak about stem cells. Use the text you have read and expand
it with your own information.

6. Study the stem cell research vocabulary below. Match
the words similar in meaning from column A to column B.

a. technique g. use

b. embryo r. exaggerate
c. single S. therefore
d. employ t. method

e. implant u. hurt

f. admit V. one

g. hence w. moral

h. ethical x. tell

i. harm y. baby

j. overstate z. insert
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7. Fill in the blank spaces with the correct words. Use the words
from the box below:

ethical overstating embryos harmed admitted
employed implanted hence technique single

1) Researchers at Advanced Cell Technology (ACT), Inc.
have found a new (...) to gather stem cells.

2) They took a single cell from an eight-cell human (...).

3) The removal of a (...) cell isn't a new.

4) It has been (...) in fertility clinics to test for diseases.

5) Doctors and fertility specialists do this before the embryo
is (...) in the womb.

6) ACT, Inc. later (...) that scientists removed more than
a single cell.

7) (...) the embryos were destroyed.

8) The new process left no embryos alive, and solves no (...)
problem.

9) Some U.S. Senators also criticized the experiment,
because the company (...) the field.

10) By (...) their results, ACT, Inc. hurt stem cell research.

25



8. Find the words from the previous exercise in the table below.
Time yourself, and see how many words you can find in three
minutes.

O JWBEJGSILOYKGDHTKS
FVMUGMVVROGEA AEJ
EBESDEUBETFFYYRBK
NLSRTEYRSUIOMOUV
Q JGHSOTSYBNLFGDU
AECNLTVTPOMPUOTI
UIPPIBAAIOSMILMNA
SNMONSZTTLMUEZPW2Z
LERSGMMIEADILUOKM
ETHICALDNRIAAENTP
DEMRAHUGHNNETCIKK
EUQINHCET SNGNTCN
BNAEVFJIJAEIXAVYUETDUJ
CTFWOMDOCNDZPFHZUS
XMSUCSVNEUBHURADO

9. Read the text and underline the words you came across
in the exercises before.

Embryo-Safe Stem Cell Research

Researchers at Advanced Cell Technology, Inc. have found
a new technique to gather stem cells. They took a single cell from
an eight-cell human embryo, claiming that the process does
no harm. The removal of a single cell isn't new, and has been
employed in fertility clinics to test for diseases. Doctors
and fertility specialists do this before the embryo is implanted
in the womb.

Human embryonic stem cell research is controversial
because, with the present state of technology, starting a stem cell
line requires the destruction of a human embryo and/or therapeutic
cloning. Such reproductive cloning can fundamentally devalue
human life. Those in the pro-life movement argue that a human
embryo is a human life and is therefore entitled to protection.

Contrarily, supporters of embryonic stem cell research argue
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that such research should
be pursued because
the resultant  treatments
could have significant
medical potential. It is also
noted that excess embryos
created for in vitro
fertilization  could be
donated with  consent
and used for the research.

Although critics quickly pointed out that all sixteen embryos
used in the experiment were destroyed. ACT, Inc. later admitted
that scientists removed more than a single cell, and hence their
destruction. In addition, scientists developed stem cell lines
fromonly two of the ninety-one cells removed. An official
of the United States Conference of Catholic Bishops disapproved
of the experiment, saying "it left no embryos alive, and solves
no ethical problem."”

CHEARAE & F?%L
Cd
PESEACH O FIND
wxwﬁd‘}?m‘

10. Circle some additional unknown words/ phrases in the article.
In pairs/ groups, use your dictionaries to understand
the meanings. Write definitions to 3 of them.

11. Answer the questions to check your comprehension.

1) What did Advanced Cell Technique, Inc. do?

2) What do fertility clinics usually do?

3) What is the position of the supporters?

4) And what are the critics doing because of the research?

5) What ethical reasons do critics disapprove of in stem cell
research?
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12. Which of these statements are true and which are false?
Correct any statements that you think are false.

1) Researchers developed a new way to harvest stem cells
from human embryos only a few days old.

2) Fertility clinics have used this technique for years.

3) Supporters hope stem cell research will lead to treatments
and cures for many illnesses U.S. Bishops criticized
the experiment for the usual ethical reasons.

13. Remember how the fragments were used, and complete
the sentences using the information from the text.

1) Researchers at Advanced Cell Technology, Inc....

2) Human embryonic stem cell research is controversial
because....

3) Supporters of embryonic stem cell....

4) But critics quickly pointed out that...

5) An official of the United States Conference of Catholic
Bishops disapproved of the experiment, saying...

14. Work with a partner to summarize the article above in 5-7
sentences.

15. Translate the text about stem cells. Give the text a title.

CTBOJIOBBIC KIJICTKH SIBISIFOTCS TOM OCHOBOM («CTBOJIOMY),
U3 KOTOPOH pa3BUBAaeTCs «IpeBo» Bcero opraHuzMa. Ha cambix
pPaHHUX CTAJUSX CBOETO PA3BUTHSI 3apPOJBILI MOJHOCTbIO COCTOUT
U3  CTBOJIOBBIX  HeIU((EpEeHIMPOBAHHBIX  KIETOK,  3aTeM
HAa4YMHAIOTCS 3Tanbl Au(PepeHIupoBKH, U U3 HUX 00pa3yroTcs
Oprasbl M TKaHM OopraHusma. Bo B3pocioM opraHu3Me CTBOJIOBBIE
KJIETKH COJEep’KaTcsi B HEOONBIIMX KOJIMYECTBAX B KPOBHU
U KOCTHOM MO3I€ M B €Ill€ MEHBIINX KOJMYECTBAaX - BO BCEX
OpraHax M TKaHsX.

28



[TocKONBKY ATH KJIETKHA MOTYT IIPeoOpa3oBhIBAThCS B KIETKU
MOOBIX OpPraHoB M TKaHEW, OHU WIPAIOT POJb CBOEro poja
SKCTPEHHON TOMOIIM: €CIHM TIJe-TO B OpraHu3Me HEIoJalKa,
CTBOJIOBBIE KJICTKH HAIPABIISAIOTCS TyAA U, IPeoOpas3ysich B KIETKH
MOBPEXJCHHOIO  OpraHa, CIIOCOOCTBYIOT — BOCCTAHOBIICHHUIO
ero pyHKIuH.

C BO3pacTOM KOJIMYECTBO CTBOJIOBBIX KIJIETOK CTaHOBUTCS
BCE  MEHbIIE, M, COOTBETCTBEHHO,  BOCCTaHOBHUTEIbHBIC
BO3MOKHOCTH OpraHu3Ma CHUXkarTcs. Tak, Korjaa Mbl poskgaemcs,
y Hac B KOCTHOM Mo3re Ha 10 TbIC. KpOBETBOPHBIX KIJIETOK
IPUXOJUTCA OJHA CTBOJIOBAs KIETKAa. Y PACTyLIUX MOAPOCTKOB
CTBOJIOBBIX KiIeTOK yxe B 10 pa3 menpme. K 50-tu romam
Ha 0,5 MiIH 0OBIUHBIX KJIETOK mpuxoautcs 1 ctBosnosas, B 70 et —
1 ctBonoBast KjeTka Ha MMJUIMOH. M3-3a 3TOro BO3MOXKHOCTH
YeJ0BEeKa 0 pereHepanyy CUIbHO OIpaHUYEHbI, B pe3ysbTare
CTpa/laeT CIIOCOOHOCTh TKAaHU K (PM3MOJIOTHUECKOW pereHepariu
U K BOCCTaHOBJIEHUIO 1I0CJIE€ OOJIE3HU WU TPABMBI.

16. Play a role-play game. Look at the following roles and talk
about the following:

1) Stem cells for Parkinson’s and Alzheimer's disease.
2) Stem cells for beauty treatments.
3) Stem cells for extending one’s life to 150 years.

Scientist: Stem cells will provide a real chance to cure
diseases like cancer, Parkinson’s, and Alzheimer’s. They may also
extend life and allow older people a better lifestyle. It’s very
important to support new research.

Politician: Stem cells may provide a cure to terrible
diseases, but the price is too high-the death of unborn children!
And some people will misuse stem cells for less important
diseases. Funding for other research is better!
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20-something: You’re healthy... now. Two of your
grandparents developed Alzheimer’s early in life, so you could
develop the disease, too. Although you’re not sure if stem cells
will provide an answer, we should invest in additional research.

17. Talk about the following questions in pairs/ groups. Make
a report or write an essay on these questions.

1) Is it unethical to collect stem cells if it means that
an embryo will be destroyed? Why/ not?

2) Do you think these kinds of experiments are like scientists
playing God? Why/ not?

3) What would happen if scientists could cure all diseases
some day?

4) If your husband/wife had Alzheimer’s, would you want
science to find a cure as soon as possible? What if it meant
conducting stem cell research?

5) Who is right, those who follow religion or those who
follow science? Why?

6) What will happen if stem cell treatment becomes
a reality? What about population, the rich and poor, etc.?
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Unit 3

AIDS/ HIV
What do you know about !
AIDS and HIV? oA e .
Is there any difference e ’*
between these viruses? /9

-AV

Do these viruses influence
our immune system? Do you know
how?

What are the symptoms
of these viruses?

7
Vg

1. Read and translate the following text.
Basic things about AIDS and HIV

In 1985, scientists discovered the human immunodeficiency
virus (HIV). HIV is a virus that is transmitted from person
to person through the exchange of body fluids such as blood,
semen, breast milk and vaginal secretions. Sexual contact
is the most common way to spread HIV, but it can also be
transmitted by sharing needles when injecting drugs, or during
childbirth and breastfeeding. As HIV reproduces, it damages
the body's immune system and the body becomes susceptible
to illness and infection. There is no known cure for HIV infection
nowadays.

Acquired immune deficiency syndrome, or AIDS,
is a condition that describes an advanced state of HIV infection.
With AIDS, the virus has progressed, causing significant loss
of white blood cells or any of the cancers or infections that result
from immune system damage.

Once inside the body the virus attacks specialized immune
system cells known as CD4 cells. The virus attaches to these cells
and infects them by injecting HIV nucleic acids (DNA and RNA)
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into the cell. New HIV virus then infects other CD4 cells
as the cycle repeats itself.

Is HIV and AIDS the same thing?

HIV is the virus which damages the body's immune system.
While AIDS defining infections means a person is diagnosed
with AIDS. A person can be infected for years without having
AIDS. Having HIV infection does not mean you have AIDS.
Simply put, HIV and AIDS are not the same thing, but they are
related to one another.

Before HIV infection became widespread in the human
population, AIDS defining infections were rare, and almost
exclusively in individuals with immune suppression, such
as chemotherapy and certain types of cancers. AIDS was first
recognized in the early 1980s in healthy homosexual men. Adding
to the oddity, these men had no recognized cause for immune
suppression. An infectious cause of AIDS was suggested
by geographic clustering of cases, links among cases by sexual
contact, mother-to-infant transmission, and transmission by blood
transfusion. Later, isolation of HIV from patients with AIDS
strongly suggested that this virus was the cause of AIDS.

Medications can successfully treat many of the symptoms
of early symptomatic HIV infection. Antiretroviral therapy slows
the growth of the HIV virus in the body. It works very well
in reducing the number of HIV particles in the bloodstream.
Although people have suppressed levels of HIV, they can still
spread the virus to others through sex or sharing needles.
Antiretroviral therapy is not a cure for HIV, but the treatment
slows disease progression and may strengthen the immune system.

People should never forget that HIV/AIDS is more than
a physical ailment; it affects the whole person, emotional
and physical. Often our treatments focus on the physical only
but the emotional needs addressed as well.
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Vocabulary

HIV (human immunodeficiency virus)
AIDS (Acquired immune deficiency syndrome)

antiretroviral therapy medications (n)
attach (v) mother-to-infant
blood transfusion needle
breastfeeding (n) particle (n)
clustering (n) progression (n)
cure (V) secretion (n)
diagnose (V) significant (ad))
exclusively (adv) suppression (n)
fluid (n) specialize (v)
infection (n( strengthen (v)
infect (V) transmit (v)
inject (v) white blood cells
isolation (n) widespread(ad))
loss (n)

2. Replace the Russian words with the English words using
the correct forms. Use proper articles if necessary.

1) I'pyonoe sckapmausanue is very important for babies.

2) BUY-uacmuysr may be found in kxposomox.

3) Many viruses can pacnpocmpansimucs Very quickly.

4) This virus can be transmitted om mamepu k maradenyy.

5) Our clinic cneyuanuzupyemcs on HIV therapy.

6) Opumpoyumur plays a great role in the blood circle.

7) Aumupemposupycuas mepanus can slow the HIV virus
spreading.
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3. Translate the following sentences paying attention to the words
in italic.

1) TpeOyercss  oOCHyKMBAarOIMi  TEepcoHal B ICHTP
TI0 NepeUBaHU0 Kposu.

2) Xupypr o0Opa0oTtanm Kpas paHbl AHTHUCENITUKOM, YTOOBI
n30exaTh MonajaHus uHgexyuy B TKaHU.

3) Emie B cpeHue Beka JOKTOPa HAYYMIMCh TOTOBUThH BaKI[MHBI
MyTEM pa3JiesiCHHsI aHTUTEHOB Ha OTACTIbHBIC OCIKOBBIC YaCmUYbl.

4) Ecmu BBl XOTUTE TMOJHOCTHIO  BBUICYHTH  OOJIC3Hb,
a He TIPOCTO CHATh €€ CHMIITOMBI, HEOOXOAMMO TPOWUTH TIOTHBIH
KYpC JIeYeHUs..

5) VaydineHne METOIOB HU3Y4YCHHS paka TOMOXKET Bpavyam
OUaz2HOCMuUpPO6amy TATOJIOTHIO HAa OoJiee paHHKX JTanax.

6) Ilepenrusanue Kposu ceyac CTaa0 BIOJHE OOBIYHBIM
U pacnpocmpaHeHHbIM SIBICHUEM.

7) YUem cuibHee nodaeieHa WMMYHHash CHCTEMa, TEM OOJbIIE
OpPTraHu3M  nooeepiceH  PUCKY  3a00JEBaHUA  CUHOPOMOM
UMMYHOOehuyuma wenosexa.

8) Korma mpaBUTEIbCTBO OCO3HANO, HACKOJIBKO BEJIHUK PHCK
BO3HUKHOBEHHS ONUJICMHUH, OHO HAYajJO0 BECTH TOJUTHKY
VKpenjienus 3J0pOBbS HACEICHHS W YBEIWYHMJIO IpOMaraHmy
310poBOTO 00pa3a ku3Hu. Ho B Hamem o01iecTBe 3TO He MPUBEIIO
K 3HAUUMeNbHbIM PE3YIIbTaTaM.

4. Answer the following based on the information from the text.

1) What is AIDS?

2) What is HIV?

3) Is there any difference between them? How are they
similar?

4) What are the ways of transition of the virus from one human
to another? Do you know any other ways?

5) How does the virus affect the immune system and the body?

6) Who was the first person with AIDS symptoms?

7) Are there any borders for the infection?
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8) What are the ways of treatment? Can AIDS be cured?
9) How does antiretroviral therapy work?
10) Is this disease only physical?

5. Find the appropriate definitions to the following words:

1) HIV

2) AIDS

3) Immune system

4) Infection

5) Symptom

6) Antiretroviral therapy

a) detrimental colonization of a host organism by a foreign
species.

b) manifestation of a disease, indicating the nature
of the disease, which is noticed by the patient.

c) the virus that causes acquired immune deficiency syndrome.

d) medications for the treatment of infection by retroviruses,
primarily HIV.

e) the set of cells, and their activity against antigens,
or infectious agents, that comprise the body's defense system
against disease.

f) a set of symptoms and infections resulting from the damage
to the human immune system caused by the human
immunodeficiency virus.

6. Read the text again and express the idea of each paragraph
in your own questions.

7. Retell the texts from the point of view of:

a man having acquired immune deficiency syndrome;
a doctor dealing with these diseases;
a girl whose boyfriend is ill.
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8. Look in the dictionary to find words beginning with EPIDEM~ /
VIRU~. Write them down. Make your own sentences with them.

9. Try to complete the blank spaces and provide a definition
for each one (you may need a dictionary):

e Aq__ __dIm_ n_D_f__ y
Sy_d___

e H ™M niIt__...0.50} " y

e V r_s

e W__dH_I__O_____ Z___.n
e R _pr_d_ v_ H__ _th

e R dR bb n

10. Predict whether the statements described in the text below
are true or false:

1) AIDS is now on the decrease.

2) AIDS is accelerating.

3) AIDS has now been a major world health problem for 23
years.

4) North America is the world’s worst hit region.

5) China has experienced an explosion in AIDS cases.

6) It’s easier for a woman to contract AIDS than a man.
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11. Read the text and give it a title.

On November 24, 2004 the United
Nations warned that the world was facing
a “unique development challenge”
with acceleration in the spread of AIDS.
New data revealed there are nearly 40
million HIV sufferers worldwide. Of these
3 million will die of AIDS this year, a
record toll in the 23-year history of the
Killer virus.

The report says Sub-Saharan Africa
remains by far the worst-affected region
in the world. In South Africa 5.3 million people are infected, with
“no sign yet of a decline in the epidemic.” India has the second
largest number of HIV sufferers in the world (5.1 million), while
East Asia has seen a 56 percent increase in HIV cases, mainly
attributable to an explosive rise in China. Women now constitute
over half of all new cases contracting HIV/AIDS due to poor
sexual education, the sex trade, unprotected sexual intercourse, and
a greater natural susceptibility to contract the virus than men.

However, if you are diagnosed with HIV, your physical
health is not the only issue you have to deal with. Along with
the physical illness are mental health conditions that may come up.
Mental health refers to the overall well-being of a person,
including a person's mood, emotions, and behavior.

HIV/AIDS can have a major impact on many parts of human
life. People with HIV and those close to them are subject to many
things that may affect their mental health.

Many people are surprised when they learn that they have
been diagnosed with HIV. Some people feel overwhelmed
by the changes that they will need to make in their lives.
It is normal to have strong reactions when you find out you are
HIV positive, including feelings such as fear, anger, and a sense
of being overwhelmed. Often people feel helpless, sad,
and anxious about the illness.
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Although the society doesn’t forget people affected with this
devastating disease. The red ribbon, a ribbon colored red,
is the symbol of solidarity of people living with HIV/AIDS.

The Red Ribbon Project was created by the New York artists
in 1991. The artists wished to create a visual symbol
to demonstrate compassion for people living with AIDS and their
caregivers. The color red was chosen for it as the connection
to blood and the idea of passion - not only anger, but love, like
a valentine. First worn publicly by Jeremy Irons at the 1991 Tony
Awards, the ribbon soon became renowned as an international
symbol of AIDS awareness, becoming a politically correct fashion
accessory on the lapels of celebrities. The Red Ribbon continues
to be a powerful force in the fight to increase public awareness
of HIV/AIDS and in the lobbying efforts to increase funding
for AIDS services and research.

12. In pairs/groups write down questions based on the article.
Ask your partner the questions.

13. Use a dictionary to find more associations/ collocations
of the words: compassion, red ribbon.

14. Briefly talk about:

e The present-day situation in spreading of AIDS.
e Mental health conditions of an infected person.
¢ Red Ribbon project history.

15. Write a letter to the President of the Russian Federation

or the Minister of Health explaining your concerns for AIDS
victims and what you feel the leader of the free world should do.
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16. Translate this text into Russian using the words from the unit
you have studied.

[IponomkurensHocTs  ku3HK  BUY-uHGUIIIPOBAHHBIX
MalUEHTOB CO BPEMEHEM MOKET U3MEHSThCA MO JIBYM IMPUYUHAM:
MIOCTOSIHHO pa3pabaThIBalOTCS HOBBIE JIEKAPCTBEHHBIE CPENCTBA
u Meronsl JjeueHus, a BHUY, B cBoro ouepenb, BeIpabaThIBACT
YCTOMYMBOCTh K JIeKapcTBaM. B OTCyTCTBHE aHTUPETPOBUPYCHOM
TEepanuu CMEpPTh MAalMEeHTa HAcTylaeT B TEYEHUE OJHOro Troja
¢ MoMmeHTa noctaHoBku auarno3a CIIWJI. Cuawmraercs, yro BY-
WHOUIMPOBAHHBINA, TOJIYYAIOUIMA TEpamnuio, MOXKET TMPOKUThH
HecKoJIbKO necatuiietuit 6e3 pazputus CIIMJ[. OnHako cTOMMOCTh
JIEYEHUsI MOXKET cocTaBisTh oOT 385 1o 619  ThIicAu
nosutapos CIIIA.

3HAUYUTENIbHOE BIMSHUE HA KAY€CTBO M MPOJOKUTEIIBHOCTD
KU3HM  OKa3bIBalOT  MOOOYHbIE  3(p(exThl  oT  mpuema
JEeKapCTBeHHBIX TpernaparoB. OcobeHHocTn pazsutus BUU-
MHMEKIUH 3aBUCAT OT MHOruxX (akTopoB, B TOM YHCIE:
ot konmuectBa CD4 nmumdonunToB u yncna konuit BupycHoir PHK
Ha MOMEHT Hayajla JIEYEHHUs, BO3pacTa NALWUEHTa, YPOBHS
JOCTYITHOM MEAUITMHCKOM TOMOIIHU, MPUBEPKEHHOCTH OOJIHHOTO
JICYEHUIO U MOSIBJICHUS] PE3UCTEHTHBIX IITAMMOB BHpYycCa.

BonpmmucTBO NaIlMEeHTOB YMHUPAIOT
OT OMMOPTYHUCTHUECKUX HH(MEKIMI WM OIMyXOoJiel, CBSI3aHHBIX
C HapylieHueM paboThl HMMMYHHOM cucteMbl. KimHuueckue
CUMIITOMBI  3HAQUUTEIBHO OTJIMYAOTCS MEXIy MalUeHTaMHU
M 3aBUCAT  OT  MHOTUX  (haKTOpOB,  Cpeaud  KOTOPBIX:
BOCIPUUMYHUBOCTh OpraHU3Ma XO3sMHA K MHQEKIUH, UMMYHHBINA
CTaTyC MalMEeHTa, KaY€CTBO OKa3bIBAEMON MEAUIIMHCKOW MTOMOIIIH,
COMYTCTBYIOIIME MH(EKIUHU, a TaKKe IITaMM BHpYyca, KOTOPBIM
MH(UIMPOBAH NAIUEHT.
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17. Role-play dialogue.

You came to the blood transfusion center. You are going
to donate blood. Ask the doctor about the measures they take
to prevent everybody to catch HIV. Your goal is to be as confident
as possible about your safety. The doctor’s aim is to assure you
that only in their center they take maximum care about donors.

18. Write a composition or make a presentation based
on the following:

You are the doctor sent to some high school to tell students
about the measures to prevent catching HIV. Prepare your speech
to tell them as much as possible.



Unit 4
Cancer

What exactly is cancer?

Do you know any statistics about cancer?

What forms of cancer are most common in your country
or area (liver cancer, prostate cancer, pancreatic cancer, skin
cancer, or other)?

Do you know the most common forms of cancer treatment,
both traditional and non-traditional therapies?

Are there any cultural norms on how people deal
with cancer?

1. Read and translate the text.
A devastating disease

Cancer (medical term: malignant neoplasm) is a class
of diseases in which a group of cells display uncontrolled growth
(division beyond the normal limits), invasion (intrusion
on and destruction of adjacent tissues), and sometimes metastasis
(spread to other locations in the body via lymph or blood). These
three properties of cancers differentiate them from benign tumors,
which are self-limited, do not invade or metastasize. Most cancers
form a tumor but some, like leukemia, do not. The branch
of medicine concerned with the study, diagnosis, treatment,
and prevention of cancer is oncology.

Cancer may affect people at all ages, even fetuses,
but the risk increases with age. Cancer causes about 13 % of all
deaths. Cancers can affect all animals.
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Nearly all cancers are
caused by abnormalities
in the genetic material
of the transformed cells.
These abnormalities may be
due to the effects
of carcinogens, such as
tobacco smoke, radiation,
chemicals, or infectious
agents.  Other  cancer-
promoting genetic

‘ abnormalities may  be
randomly acquired through errors in DNA replication, or are
inherited, and thus present in all cells from birth. The heritability
of cancers is usually affected by complex interactions between
carcinogens and the host's genome.

Genetic abnormalities found in cancer typically affect two
general classes of genes. Cancer-promoting oncogenes are
typically activated in cancer cells, giving those cells new
properties, such as hyperactive growth and division, protection
against programmed cell death, loss of normal tissue boundaries,
and the ability to enter in adjust tissue. Tumor suppressor genes
are then inactivated in cancer cells, resulting in the loss of normal
functions in those cells, such as accurate DNA replication, control
over the cell cycle, orientation and adhesion within tissues,
and interaction with protective cells of the immune system.

Diagnosis usually requires the histological examination
of a tissue biopsy made by a pathologist. Most cancers can be
treated and some cured, depending on the specific type, location,
and stage. Once diagnosed, cancer is usually treated
with a combination of surgery, chemotherapy and radiotherapy.

In conclusion it should be said that cancer is one of the most
complex and devastating diseases that claim the life of many
humans. Today there are one in three people worldwide who are
affected by cancer, and almost 60 % of these people will almost
certainly die.
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abnormality (n)
acquire (v)
activate (v)
adhesion (n)
adjacent tissues
affect (v)

be caused (v)
biopsy (n)
carcinogen (n)
cell cycle
chemicals (n)
complex (adj)
concern (V)
destruction (n)
differentiate (v)
display (v)
division (n)
DNA replication
examination (n)
form (v)

Vocabulary

genome (n)
heritability (n)
host (n)

inherit (v)
interaction (n)
intrusion (n)
invade (v)
invasion (n)
lymph (n)
malignant (adj)
metastasis (n)
metastasize (V)
neoplasm (n)
prevention (n)
property (n)
spread (v)
tumor (n)
uncontrolled growth

via (prep)

2. Complete the sentences using the words from the vocabulary
list.

1) The medical term for ‘cancer’ is
2) Uncontrolled growth, invasion and metasta3|s
cancer from benign tumor.

3) Cancer cells spread to other locations via or
4) Tobacco smoke, radiation, chemicals are
5) Cancer-promoting oncogenes are in cancer cells,

while tumor suppressor genes are

6) Pathologist makes

7) With the help of a comblnatlon of surgery, chemotherapy
and radiotherapy cancer can be
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3. Match Russian equivalents to these English word combinations.

Oncogenes HexkonTponupyemsiii poct

Transformed cell Y TpoGHEIi 101

Oncology JIromu BCeX BO3PAacTOB

Benign tumor 3anporpaMMypoBaHHas THOETb

Heritability KIETKH

Uncontrolled growth IMaryOHBIil 17151 30POBbS

Fetuses TpancdopmupoBanHas KieTka

Inherited AHomanuu TeHETHYECKOTO

Devastating MaTepHaia

Tumor suppressor gene Tpancdopmupyrommii I'EH,

Due to OHKOTEH

Histologic examination I'urepakTUBHEIN POCT U IEIEHUE

Abnormalities in the genetic | I[Toxgassstromuii OIyX0Jb r'eH

material VHacienoBaHHBIHA

Infectious agent Hacnexyemocts

People at all ages bnaromaps

Hyperactive  growth  and | [Toreps HOpManbHBIX TpPaHUIL

division TKaHU

Programmed cell death JloOpokauecTBEHHAsI OMyXO0JIb

Loss of normal tissue | Oukonorus

boundaries WH}eKIMoHHbIN areHT
I'mcronornyeckoe
o0cJieoBaHue

4. Give definitions of the following terms:

1) Intrusion

2) Destruction
3) Division

4) Metastasis
5) Examination

5. Answer the following based on the information from the text.

1) What is the definition of the term ‘cancer’?
2) What is the medical term for ‘cancer’?
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3) Do all types of cancer form a tumor?

4) What is oncology?

5) Who can be affected by cancer?

6) What causes cancer?

7) How can abnormalities in the genetic material appear?

8) What do genetic abnormalities affect?

9) How do cancer-promoting oncogenes influence cells?

10) What information did you read about tumor suppressor
genes?

11) What does diagnosis usually require?

12) Can cancer be treated or cured and how?

13) What are the statistics of cancer?

6. Which of these statements are true and which are false?
Correct any statements that you think are false.

1) When a person has cancer, he can control the growth
of infected cells.

2) Leukemia is a form of cancer.

3) Mostly children have cancer.

4) Cancer cannot affect different animals.

5) Abnormalities in the genetic material can be the reason
of cancer.

6) Cancer can never be inherited.

7) The host’s genome do not influence on the cancer
heritability.

8) Cancer-promoting oncogenes do not endow cells
with new properties.

9) Tumor suppressor genes are activated in cancer cells.

10) Pathologist makes the histological examination.

11) It is impossible even to treat cancer.

12) Cancer is of the mildest diseases and can be treated
with aspirin.
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7. Put the words in the correct order to make sentences
or questions.

1) differentiate/ uncontrolled growth, invasion/ benign tumor/ and
metastasis/ cancer/ from.

2) of getting/ with age/ does/ the risk/ cancer/ increase?

3) can/ all/ cancers/ affect/ animals.

4) due to/ maybe/ abnormalities/ in the genetic material/
of carcinogens/ of the transformed cells/ the effects

5) and/ the heritability of cancers/ is/ by carcinogens/ the host's
genome/affected?

6) diagnosis/ usually/ the histological examination/ requires/
of a tissue biopsy/ of cancer.

8. Make a detailed plan of the text. Add some key-words
if necessary.

9. Retell the text with your own words using your plan.

10. Find the origin and history of the term ‘cancer’. Tell it to your
group mates.

11. In one minute write down all of the different words you
associate with the word ‘sunshine’. Share your words with your
partner/ group and talk about your associations.

12. In pairs/ groups, decide which of these statements you agree
with. Explain your reasons.

1) The sun is good for you.

2) You must wear sun block / sunscreen every time you go
outside.

3) Being in the sun is bad because it causes wrinkles
and makes you look older.

4) Sun tanned skin doesn’t look good.
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5) Buying vitamin D supplements is a waste of time.
The sun is free.

6) People worry too much about UV rays.

7) Sunshine is dangerous in areas where there is a hole
in the ozone layer.

8) People who sunbathe are crazy.

9) Feeling the warmth of the sun on your skin is one of life’s
greatest pleasures.

10) Our bodies need sunshine.

13. Look at the article’s title in the next exercise and guess
whether these sentences are true or false:

1) Scientists have told us for many years that sunshine is
healthy.

2) Researchers say there is a link between studying
and cancer.

3) Doctors and scientists have changed their minds about
UV rays.

4) Vitamin C is called the “sunshine vitamin”.

5) Vitamin D may prevent 30 deaths for each one caused
by skin cancer.

6) Sunscreen might not be so necessary now.

7) Our bodies need five hours a day in direct sunlight.

8) There is less cancer in sunnier parts of the world.

14. Read this article and translate it. Pay attention
to the underlined phrases and put the words in the correct order.

Sunshine may prevent cancer

Scientists have years for us told many that the sun can harm
our health. Researchers have produced many studies that link
exposure to the sun to cancer. Doctors about us warn continually
the dangers of ultraviolet (UV) rays. Well, all of this might now
change. Doctors and scientists may soon be telling us the opposite.
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New research suggests that sunshine bodies is for our necessary.
Our skin absorbs the UV rays and produces vitamin D, also known
as the ‘sunshine vitamin’.

Dr. Edward Giovannucci of Harvard University says that
vitamin D contains many anti-cancer benefits. He believes vitamin
D might help to prevent of 30 % more deaths than caused by skin
cancer. It might now put the time to be sunscreen away. Doctors
may soon recommend us to spend fifteen minutes a day in direct
sunlight. They say this will allow our skin to produce the vitamin
D we need. Researchers highlight the fact that there are fewer
people with cancer in the world parts of sunnier.

15. Match the following synonyms from the article. Use them
in our own sentences.

harm aka

studies includes

exposure damage

suggests urge

also known as contact

contains a quarter of an hour
prevent point out

fifteen minutes reports

recommend stop

highlight indicates

16. Look at the words below. With your partner, try to remember
exactly how they were used in the text:

Many years, link, UV, opposite, necessary, also known as, Harvard
University, benefits, deaths, direct, produce, sunnier.
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17. Look in your dictionaries to find collocations, different
meanings and synonyms for the words ‘sun’ and ‘shine’. Share
them with your partners.

Make questions using the words you found. Ask your
partner/group your questions.

18. In pairs / groups write down questions about sunshine.

e Ask other classmates your questions and make notes about
their answers.

e Make a mini-presentation to your class about your ideas
of sunshine and the answers your group mates gave to your
questions.

19. Read this dialogue in pairs. Translate it.

A: Hey, you look great. Did you just get back from vacation?

B: No. Why?

A: What do you mean why? It’s the middle of winter
and everyone else is as white as a ghost. You look like you’ve
been lying on a beach somewhere.

b : !
B: Alright, I’ll tell you. But I don’t want to hear any of your
negativity. I’ve been hitting the tanning salon once a week.
A: 1 don’t see anything wrong with that. I’d actually like
to try it. What’s it like?
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B: The place | go you have to pay by the minute. It costs
about 75 cents per minute and you really just need to go for one,
twelve-minute session per week. You can get 20 % off if you buy
their $25 VIP card.

A: What do you think about the safety of them?

B: Many experts warn of the cancer causing risks of tanning.
They say that overexposure to UVA and UVB rays cause genetic
mutations that lead to skin cancer. | try to play it fairly safe
and make sure I don’t go too often. I also don’t go in for longer
than 12 minutes.

A: That’s a good idea. How long do some people go?

B: Some people seem to get addicted to it. I’ve met several
people who go 5 times a week and tan for 20 minutes per session.
I’d personally be afraid to do that much, not only because
of the cancer risk, but also because of the pre-mature aging
of the skin.

A: Are there any health benefits associated with tanning
indoors?

B: Your skin does absorb some vitamin D from the UVB
rays, but many experts say that the risks outweigh the benefits.

20. Learn this dialogue by heart or make your own dialogue
based on the same topic using the studied vocabulary.

21. Translate this text.

Burtammun /I, cosHue, pak u 3arap

Burtamun I, win xaneuudepos, - 3T0 oOlee Ha3BaHHE
IUIs )KUBOTHOTO BUTamuHa /I3 wm pacturtenpHoro ButamuHa [12.
Ha3Banue «kanmbiudepon» NpoUCXOAUT OT ciioB: calcium u ferro
(amectrn). HemocraTok BuTamMuHa /| BBI3BIBAET CXOTHOE C PAXHTOM
3a0ojeBaHMEe,  XapakTepu3ylolleecs  BCEMHU  CHUMIITOMaMH
HEJIOCTaTKa KajJblUs B OpraHU3Me: IIOBBIIMICHHOW HEPBHOU
BO30YAMMOCTbIO, OECIOKOMCTBOM, HapyIIEHHUEM MBbIILIEYHOTO
TOHYCa, CIa0BIMU MONEPTUBAHUSIMU MBIIII, OTJIIOKEHHEM KaMHEH
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B T0YKaX, KAPUECOM, OCTeOMAISIHEH (pa3sMsArdeHneM KOCTeH).
Opranu3M MOXKET YepraTh TOTOBbIM BUTaMHMH /13 U3 muiu.
OnHako He mMIA  SBJIAETCS  OCHOBHBIM  MCTOYHUKOM
Kajbplmdepona. BuramuH cnocoOeH CHHTE3MPOBATHCS B KOXKe
4eJ0BEeKa [0/ BIUSHUEM YIbTPa(pUOIETOBBIX JIydeil COJHLA.
Bcemupno u3BecTHBI OMOXMMHK A. JIeHMHDKEpP TOBOPHUT, YTO
eciy Mo peOEHKa exeIHEeBHO XOTs Obl B TeyeHHe 30 MUHYT
Oy/leT HaxOIUTHCS TOJA MPSIMBIMH COJHEUYHBIMHU JY4aMH, 3TOTO
JOCTaTOYHO AJIs 00ecneueHs MUHUMyMa CYTOYHOM OTpeOHOCTH
B Butamune /[. ComHile HEOOXOJMMO YEJIOBEKY B JIIOOOM BO3pacTe

U TIpH JIF0O0M 3a00seBanuu. Be€ neno B 103e 00rydeHusI.

ConHeuHsbIi CIIEKTp BKJIKOYAET
yabTpauoIeTOBbIE  JIydd. A OHM IIpU
JUINTEIIbHOM ~ BO3JIEHCTBHM HEOE30IaCHBI.

~1=) Ho conneunsle my4n, mpoQHUILTPOBAHHEIC
;;\ yepe3 OOBIYHOE CTEKJIO, T. €. JIMILIEHHBIE
= yabTpadroneToBoi 4acTH CIIEKTDa,

HOJTHOCTBIO TEPSIOT KaHIEPOTEHHYIO

AKTUBHOCTD. BKCHepI/IMeHTaHLHBIC

MCCJICIOBAHMsI yKa3bIBAIOT Ha BO3MOXKHOCTb
paaro3alIMTHOTO JEWCTBUA 3arapa. BmecTe ¢ 3TUM COJHEYHbIE
Jy4yd TOBBIIAIOT aJaNTallMOHHBIE BO3MOXKHOCTH OpraHHU3Ma,
VKPETUIIIOT UMMYHHYIO CHCTEMY. YJIBTPaduOJIETOBOS H3ITYUCHUE
CTUMYJIMPYET KPOBETBOPEHHUE, YIyUlllaeT yCBOCHHUE JKeJe3a.
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22. Play a role play game “The Universe”. This game is
to discuss and decide what part of the universe is the most
important. Team up with classmates who have been assigned
the same role todevelop your roles and discuss ideas
and “strategies” before the role play begins.

Introduce yourself to the other role players before the role
play begins.

Role A —Sun

Some of your benefits:

You are the center of the universe. There can be no life
without you. You give warmth, light and energy.

Write why you are better than the moon and earth.

Role B — Moon

Some of your benefits:

You are mysterious. You control the movement
of the earth’s oceans. You will not dic one day like the sun.
After the earth dies, people will live on you.

Why you are better than the sun and earth.

* Role C — Earth

Some of your benefits:

You are the most important part of the
universe. The most beautiful creatures and things
live on you. Without earth there is nothing.

Why you are better than the moon and sun.

23. Make an information sheet about the benefits and dangers
of UV rays or write a for-and-against essay.

24. Write a “thank you” letter to the sun. Explain how important
you think the sun is and what part it plays in your everyday life.
Read your letter to your group mates. Compare the things you
wrote about.
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Unit5

Nanotechnology

How do you think scientists can work with and make things
that are a billionth of a meter wide?

What is nanotechnology? Do you know of any examples
of it?

When do you think nanotechnology will be a widely used
part of our life?

How might nanotechnology help medicine?

Why do you think people are interested in nanotechnology?

1. Read this text and compare your knowledge of nanotech
with the information given below.

Nanotechnology

Nanotechnology (sometimes shortened to “nanotech”) is
the study of manipulating matter on
an atomic and molecular scale.

Nanotechnology may be able to
create many new materials and
devices with a vast range of
applications, such as in medicine,
electronics, biomaterials and energy
production. But also nanotechnology
raises many concerns about the toxicity and environmental impact
of nanomaterials, and their potential effects on global economics.

Nanotechnology is the engineering of functional systems
at the molecular scale. In its original sense, nanotechnology refers
to the projected ability to construct items from the bottom up,
using techniques and tools being developed today to make
complete, high performance products.

One nanometer (nm) is one billionth of a meter.
By comparison, a DNA double-helix has a diameter around 2 nm.
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On the other hand, the smallest cellular life-forms, the bacteria
of the genus Mycoplasma, are around 200 nm in length.
By convention, nanotechnology is taken as the scale range
1 to 100 nm. The lower limit is set by the size of atoms (hydrogen
has the smallest atoms, which are 1/10 of 1 nm diameter) since
nanotechnology must build its devices from atoms and molecules.
The upper limit is more or less arbitrary but is around the size that
phenomena not observed in larger structures start to become
apparent and can be made use of in the nano device.

Two main approaches are used in nanotechnology.
In the "bottom-up” approach, materials and devices are built
from molecular  components  which  assemble  themselves
chemically by principles of molecular recognition. In the "top-
down" approach, nano-objects are constructed from larger entities
without atomic-level control.

Areas of physics such as nanoelectronics, nanomechanics,
nanophotonics and nanoionics have evolved during the last few
decades to provide a basic scientific  foundation
of nanotechnology.

Vocabulary
advanced (ad)) nanoelectronics (n)
approach (n) nanoionics (n)
approximately (adv) nanomaterials (n)
atomic (adj) nanomechanics (n)
biomaterials (n) nanometer (n)
device (n) nanophotonics (n)
evolve (V) nanotechnology (n)
impact (n) observe (v)
issue (n) phenomenon (n)
manipulate (v) raise (V)
molecular (adj) scientific foundation
molecular recognition toxicity (n)
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2. Find Russian equivalents to English and learn this vocabulary.
Make your own sentences with any 5 of them.

Atomic and molecular scale, vast range of applications,
toxicity, environmental impact, potential effects, engineering
of functional systems, in its original sense, by comparison, cellular
life-form, by convention, upper limit, "bottom-up” approach,
molecular recognition, "top-down" approach, atomic-level control.

3. Translate these sentences paying attention to the words
in italics.

1) XKypunan  «Hanmo  [aitmkect»  cobpan  HamboJee
WHTEPECHbIE JOCTH)KEHUS YUCHBIX B cpepe HanomexHoio2ui.

2) Hanomemp ~ —  emuHHIA  W3MEPEHUS  JUIMHBI
B METPUYECKOW CHUCTEME, pPaBHAs OJHOM MWUIMAPIHOW YacCTH
MeTpa.

3) Tokcuunocmsb OKa3bIBACT BPEIHOE JICHCTBUE HA OPraHU3M
YeIIOBEKa, )KUBOTHBIX U PACTCHHM.

4) OrpoMHBIN BKJIaJ HAYKH B TyXOBHYIO JKH3HbL OOIIECTBa
OeccIiopeH.

5) B HacTosiiee BpeMsi pa3BUBAeTCs Takas 00JIaCTh XUMHH,
KaK MOJIeKYIApHblU TA3aiH.

6) OqHUM W3  TPEUMYIIECTB  HHTEPHET—HCCIICIOBAHHUS
SBIISIETCS 8bICOKASA AP heKmusHocme.

7) Habnooams 3a HaHO-O0OBEKTAMH MOXHO Pa3IHYHBIMU
CIIOCO0aMH.

8) UToOBl MOATBEPAUTH ATy TEOPHIO, HEOOXOIUMO HAYUHOE
obocHosaHue.

4. Which of these statements are true and which are false?
Correct any statements that you think are false.

1) Nanotechnology is the study of manipulating matter
on only molecular scale.
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2) Generally, nanotechnology deals with structures sized
between 10 to 100 nanometre.

3) Nanotechnology may be able to create many new
materials and devices with a vast range of applications.

4) Nanoelectronics is the engineering of functional systems
at the molecular scale.

5) Nanotechnology refers to the projected ability to construct
items from the bottom up.

6) One nanometer (nm) is one billionth, or 10, of a meter.

7) Nanotechnology is taken as the scale range 1 to 100 nm.

8) The upper limit is set by the size of atoms.

9) Four main approaches are used in nanotechnology.

10) Only nanoelectronics have evolved during the last few
decades to provide a basic scientific  foundation
of nanotechnology.

5. Write out the sentences expressing the main ideas of paragraph
of the text.

6. Speak about nanotechnology. Use this text and expand
it with your own information.

7. Take any noun from the text. Use a dictionary to build up more
associations/ collocates of each word.

For example: Nanomaterial — molecular scale — nanometer
— DNA double helix...

8. Look at the words below. With your partner, try to give
definitions of these words:

- silver nanoparticles

- stress response

- nano-titanium dioxide
- carbon nanotubes

- organic food
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9. Imagine what could we do with these nano-sized things?
Complete this table with your partner. Change partners and share
what you wrote.

A good idea (why / not)? Uses
Camera
Apples
Television
\/oice recorders
Money
Medicine

10. Play Pros and Cons game. One group strongly believes
scientists will solve all of the world’s problems one day; the other
group strongly believes they wont. Give your arguments and win
your opponents!

11. Imagine scientists have created a nano-motor. What are
the best uses for it? Rank these and share your rankings with your
partner. Put the best at the top. Share your rankings with your
group mates.

Surgery

More powerful computers
Weapons

Miniaturization of household goods
Space travel

e-Commerce and shopping
Transport

Robots
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12. The title of the article below is Scientists Make Molecule-
Sized Electric Motor. Guess if (a)-(h) statements below are true
or false.

a. Scientists have made the second-smallest motor ever
invented.

b. The motor was made with just a single molecule.

c. The molecule in the motor has a width of a millionth
of a meter.

d. The motor is 200 times smaller than the current world-
record holder.

e. Scientists can also make molecules create movement
from light.

f. Dr. Sykes’ creation is the third molecule device to be
accepted as a motor.

g. Dr Sykes’ molecule motor spins at a rate of 50 times
a second.

h. Next, Dr Sykes will make cog wheels for the world’s
smallest watch.

13. Read and translate the article.

Scientists Make Molecule-Sized Electric Motor

Scientists have made the smallest electric motor ever
created. It is a feat of scientific genius that most of us could never
even try to understand. Dr. Charles Sykes and his team
from America’s Tufts University created the motor from a single
molecule just a billionth of a meter wide. Dr Sykes is in contact
with the Guinness Book of World Records to have his motor
recognized as the smallest ever. The current world-record holder
is a 200-nanometre-long nano-tube made from carbon. Dr Sykes’
creation is an incredible 200 times smaller. Naturally,
the researchers hope their creation has uses for mankind. It will be
used to power the tiniest machines ever built, and be used
by doctors in nano-surgery and robotic surgery.
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It is the first time an electric motor has been made
from a single molecule. Scientists can make molecules convert
energy from light and chemical reactions into movement,
but Dr Sykes’ invention is the first to be classed as a motor —
something that can continually generate power. There is some
mind-boggling science behind Sykes’ device. A combination
of chemicals and metals produces the miniscule motor that rotates
50 times a second. Dr Sykes was excited about the future of his
discovery, saying: "The next thing to do is to get the thing to do
work that we can measure - to link it to other molecules, lining
them up next to one another so they're like miniature cog-wheels.”

14. Look at the words in the box below. With your partner, try
to recall how they were used in the text:

feat team just carbon
200 built time convert
classed 50 measure wheels
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15. Match the following synonyms from the article.

1. created a. transform

2 recognised b. applications
3. current c. tiny

4. uses d. accepted

5. surgery e. made

6. single f. connect

7. convert g. present

8. classed h. operations
9. miniscule i. labelled

10. link j. sole

16. Match the following word combinations from the article
to make phrases. (Sometimes more than one choice is possible.)

1. the smallest electric a. behind Sykes’ device
2. a feat of scientific b. record holder

3. just a billionth of c. the tiniest machines
4. The current world- d. of his discovery

5. used to power e. genius

6. chemical f. wheels

7. some mind-boggling science g. motor ever created

8. excited about the future h. to one another

9. lining them up next I. @ metre wide

10. they're like miniature cog- J. reactions

17. Look back at the article and write down some questions you
would like to ask the class about the text. Share your questions
with other group mates. Ask your partner your questions.

18. Search the Internet and find out more about Dr Sykes’
nanotechnology device. Share what you discover with your
partner(s) in the next lesson.
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19. Translate the text into English using the words you have
learned.

HanouyacTHIBI

CoBpeMeHHas TEHAEHLUS K MHUHUATIOpU3allMU II0Ka3ala,
YTO BEIIECTBO MOXXET UMETh COBEPIICHHO HOBBIE CBOICTBA, €CIU
B35Th OYEHb MAJIEHBKYIO YacCTHIy O3TOro BewiecTBa. YacTHIlbI
pasmepamu oT 1 nmo 100 HaHOMETpPOB OOBIYHO HA3BIBAIOT
«HaHoudactuiamm». Tak, HanpuMep, 0Kazajaoch, YTO HAHOYACTHUIIBI
HEKOTOPBIX MaTE€pPUAIIOB UMEIOT OYEHb XOPOIINE KATATUTHYECKUE
U aJcopOIMOHHbIE CBOMCTBa. Jlpyrue marepualibl IMOKa3bIBAIOT
yIUBUTEIbHBIE ONITUYECKUE CBOMUCTBA.

VYnaercas  noOUThCA  B3aUMOACHCTBHSI ~ MCKYCCTBEHHBIX
HAaHOYACTHUI[ C MPUPOJHBIMH OOBEKTaMH HAHOPA3MEPOB —
OenkaMy, HYKJICHHOBBIMM KHUCJIOTaMH H  Jp. THIaTeabHO
OUHUIIEHHBIE HaHOYaCTHIIbI MOT'YT CaMOBBICTPaUBaThCS
B OMpe/eNIEHHbIE CTPYKTYphl. Takas CTpyKTypa COJEPKUT CTPOro
YIOPSAIOYEHHbIE HAHOYACTHUIIBI M TAKXKE 3a4acTyl0 MPOSBIISIET
HEOObIUHbIE CBOMCTBA.

20. Make a poster about nanotechnology. Show your work to your
group mates in the next lesson. Did you all have similar things?

21. Write a magazine article about any nanotechnology
achievement interesting to you. Include imaginary interviews
with scientists who are excited about it. Read what you wrote
to your group mates. Write down any new words and expressions
you hear from your partners.
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Unit 6
Proteins

Do you know the difference between micro molecules
and macromolecules?

How big is the molecule of protein?

Why are proteins so important for living organisms?
What are their functions?

1. Read and translate the text.

What are proteins?

Proteins are linear, unbranched polymers constructed
from 20 different o-amino acids that are encoded in the DNA
of the genome. All living organisms use the same 20 amino acids
and the same genetic code. Proteins are large molecules
with molecular weight ranging from 10 to 50 kdal for single-chain
proteins. Multichain proteins of 150 to 200 kdal are frequently
encountered.

Proteins serve a wide range
of functions in living organisms.
They are involved in the following
processes:

e enzymatic catalysis - all
| known enzymes are proteins;

e transport and storage of small
molecules and ions;

e systematic movements - both
striated and smooth muscle are
composed chiefly of protein, as are
structures  involved in the motility
of certain free-living cells;
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e the structure of skin and bone -collagen, the most abundant
protein in body, gives these structures high tensile strength;

e the immune defense system - antibodies are specialized
proteins recognizing self and nonself;

e hormonal regulation - some hormones are proteins;
the cellular receptors that recognize hormones
and neurotransmitters are proteins;

e control of genetic expression - repressor molecules
in bacteria are proteins that suppress certain DNA sequences;
protein initiation and termination factors serve in the transcription
phases of gene function.

Proteins show an exquisite specificity of biologic function —
a consequence of the wuniqueness ofthe three-dimensional
structural shape, or conformation, of each protein. In humans,
disease states are often related to the altered function of a protein.
This is due to an anomaly in the structure of the protein, which
in turn may be due to a deficiency in its synthesis.

Amino acids. The fundamental units of protein polymers are
a-amino acids. They are composed of an amino group, a carboxyl
group, a hydrogen atom, and a distinctive side chain, all boned
to a carbon atom. One of the 20 amino acids, proline, is an imino
acid, not an a-amino acids as are the other 19. A few other amino
acids are found in a number of proteins but are not coded
for in DNA; they are derived from one or another of the 20
fundamental amino acids after these have been incorporated
into the protein chain (post-translational modification).

Peptides and polypeptides. The peptide bond is the bond
formed between the a-carboxyl group of one amino acid and the a-
amino group of another. It is formed by removal of the elements
of water. The process is highly endergonic and requires
the concomitant hydrolysis of high-energy phosphate bonds.
The peptide bond is a planar structure with the two adjacent a-
carbons, a carbonyl oxygen, and a-amino-N and its associated H
atom, and the carbonyl carbon all lying in the same plane. The —
CN — bond has a partial double-bond character that prevents
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rotation about the bond axis. The linking together of many amino
acids by peptide bonds produces polypeptide chains. Amino acids,
when in  polypeptide chains, are customarily referred
to as residues. Protein polypeptide chains are typically more than
100 amino acid residues long. Smaller peptides, however, are
common and often have important biologic roles. By convention,
peptide structures are written from left to right, starting
with the amino acid residue having a free a-amino group (the so-
called N-terminal amino acid) and ending with the residue having
a free a-carboxyl group (the C-terminal). Either the three-letter
abbreviations of the single-letter abbreviations are used.

Vocabulary
abundant (adj) neurotransmitters (n)
acids (n) peptide (n)
bond (n) proteins (n)
catalysis (n) polymers (n)
cellular (adj) repressor (n)
chiefly (adv) serve (V)
endergonic (adj) smooth (adj)
enzymatic (adj) storage (n)
genetic (adj) tensile (adj)
hormonal (adj) three-dimensional (adj)
incorporate (v) typically (adv)
multichain (n) weight (n)

muscle (n)

2. Find Russian equivalents to English and learn this vocabulary.
Make your own sentences with any 5 of them.

Unbranched polymers, o-amino acids, living organisms,
multichain proteins, enzymatic catalysis, systematic movements,
high tensile strength, exquisite specificity, structural shape, due
to an anomaly, the fundamental units, a carboxyl group, high-
energy phosphate bonds, a partial double-bond character.
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3. Answer the following questions based on the information
from the text.

1) What are proteins?

2) How many amino acids are used in living organisms?

3) What is molecular weight of proteins?

4) What processes are they involved in?

5) What do proteins show?

6) Why are disease states often related to the altered function
of a protein?

7) What are the fundamental units of protein polymers?

8) How many amino acids are they composed of?

9) What is the peptide bond?

10) How are peptide structures written?

4. Which of these statements are true and which are false?
Correct any statements that you think are false.

1) Proteins are linear, unbranched polymers constructed
from 20 different o-amino acids that are encoded in the DNA
of the genome.

2) All living organisms use the same 30 amino acids
and the same genetic code.

3) Proteins are tiny molecules with molecular weight ranging
from 10 to 50 kdal for single-chain proteins.

4)  Multichain  proteins of 150 to 200 kdal
are not infrequently encountered.

5) Proteins serve a narrow range of functions in living
organisms.

6) The cellular receptors that recognize hormones
and neurotransmitters are proteins.

7) They are composed of an amino group, a carboxyl group,
a hydrogen atom, and a distinctive side chain, all boned
to an oxygen atom.

8) A few other amino acids are found in a number of proteins
but are not coded for in DNA.
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9) The peptide bond is the bond formed between the a-
carboxyl group of one amino acid and the a-amino group
of another.

10) Protein polypeptide chains are typically more than
120 amino acid residues long.

5. Write out the sentences expressing the main ideas of each
logical part of the text.

6. Speak about proteins. Use the text above and expand it
with your own information.

7. Give definitions of the word combinations given below:

Enzymatic catalysis, a-amino acids, multichain proteins, DNA,
peptide bond, protein polypeptide chains.

8. Translate the text into English.

Yro Takoe 0eaku?

benku - 3TO0 Martepuan JUIsl HOCTPOEHMS KIIETOK, TKaHEH
Y OpraHoB JUIsI CHHTEe3a ()EPMEHTOB, MENTHIHBIX TOPMOHOB,
reMorjaoonMHa u T. A. beiaku MMeT HM ¢ 4eM HecpaBHHUMOE
3HaYeHWE B THMTAaHUHM 4YeJOBEKa: TMPEXIE BCETO0 OHU CIYKaT
«CTPOUTEIHHBIM MaTepPHaJIOM» JIJIsl BCETO OpraHu3Ma, KpoMe TOTO,
OelIKM OTBEYalOT 3a OCHOBHbIE OOMEHHBIE M PETyJISTOPHbIE
(GbyHKINU B OpraHu3Me.

benku ciyxaT OCHOBOM Ansi cO3AaHUs TKAaHEH, Hampumep
MBIIICYHBIX BOJOKOH. BEJIKU BHIMOTHAIOT TPAHCIIOPTHBIE (PYHKITUH
B OOMEHHBIX CHCTEMax OpraHHW3Ma, HalpUMep T'eMOIJI00NH
(mepeHoCYUK KHCI0pOo/ia B KPOBH) - CIIOKHBIN O€JIOK.

Tawke Oenku  ympaBisiOT  (QYHKUUSMH  OpPraHU3MA.
Hexotopbie BakHEHIIHE TOPMOHBI - OEJKH, HApUMEpP WHCYIIHH.
benku ywyacTBYIOT B 3HepreTMyeckoM oOMeHe, B Ipoleccax
MUIIeBapeHus, 00eCleYnBalOT 3alllUTy OpraHu3Ma (TOKCHHBI,
aHTUTeEJIA - TOXKE OEJKH) U BBIMOJHAIOT MHOTUE JIpyTrue (yHKIUH.
Benku  oOpa3yloT Takke COEIMHEHHs, OO0eCIeYHBaIOIIe

66



WMMYHHTET K HMH(EKIUSIM, yJacTBYIOT B IIPOIECCE YCBOCHHUS
KHUPOB, YTIIEBOJOB, MUHEPATHHBIX BEIIECTB U BUTAMUHOB.

B xumuyeckoM cMbICIE OCIKHM - 3TO OYEHbL OOJIbIINE
MOJIEKYJbI, COCTOSIIIIME K3 OCTAaTKOB aMHUHOKHCIOT. Hawmboinee
BOXHBIC  CBOWCTBA  OCJIKOB  ONPEICIAIOTCS  TEM,  Kakue
AMUHOKHCIIOTHBIC OCTaTKH (aMHUHOKHCJIOTBI) €ro COCTaBIISIOT.
To ectb 0enOK, 0OCOOEHHO KaK MPOIYKT NMUTAHUA, IIEHEH HE caM
1o ce0e: LEHHbI aMUHOKHUCIOTBI, €r0 COCTABJISIOIIHE.

AMUHOKHUCIIOTBI - PAa3HOBHJHOCTh OPraHUYECKHX KHCJIOT.
Bcero aMWHOKHCIOT, BCTpPEYAIOIIMXCS B OpraHu3Mmax, Oosee
100 BuoB, ¥ BCe OHM TaK WJIM HWHA4Ye Y4YacCTBYIOT B OOMEHHBIX
nporeccax. OgHAKO HE BCE AMHUHOKHUCIIOTHI MOTYT OBITh HalJCHBI
B cocraBe OenkoB. Belku cTposTcs TONBKO M3 22 aMHHOKHCIIOT,
9TO, MOKHO CMEJIO CKa3aTh, BAXKHEHIIINE U3 BCEX aMHUHOKHCIIOT.

9. Read and translate the text.

Amino acids

The fundamental units of protein polymers are a-amino acids.
They are composed of an amino group, a carboxyl group,
a hydrogen atom, and a distinctive side chain, all bonded
to a carbon atom (the a -carbon). Table 9-1 lists the 20 amino acids
according to their side chains.

One of the 20 amino acids, proline, is an imino acid,
not an a -amino acid as are the other 19. A few other amino acids
are found in a number of proteins but are not coded for in DNA;
they are derived from one or another of the 20 fundamental amino
acids after these have been incorporated into the protein chain
(post-translational modification). The derived amino acids are 4-
hydroxyproline, 5-hydroxylysine, e-N-methyl-lysine, 3-methyl-
histidine, y -carboxyglutamate, desmosine, and isodesmosine.

With the exception of glycine, all amino acids contain
at least one asymmetric carbon atom and are, therefore, optically
active. Irrespective of the direction of rotation of plane polarized
light, which can be levo- or dextro-, the only optically active
amino acids that are incorporated into proteins are of the L-
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configuration. D-Amino acids are found in bacterial products
(e.g., in cell walls) but are not incorporated into proteins via
the ribosomal protein synthesizing system.

Amino acids are amphoteric molecules—that is, they have
both basic and acidic groups. Monoamino-monocarboxylic acids
exist in aqueous solution as dipolar molecules (zwit-terions).
The a -carboxyl group is dissociated and negatively charged.
The a -amino group is protonated and positively charged.
Thus, the overall molecule is electrically neutral.

At high concentrations of hydrogen ion (low pH),
the carboxyl group accepts a proton and becomes uncharged,
so that the overall charge on the molecule is positive. At low
concentrations of hydrogen ion (high pH), the amino group loses
its proton and becomes uncharged; thus the overall charge
on the molecule is negative.

Some amino acids have side chains containing
dissociating groups. Those of Aspartic and Glutamic are acidic;
those of Histidine, Lysine, and Arginine are basic. Two others,
Cysteine and Tyrosine, have a negative charge on the side chain
when dissociated. Whether or not these groups are dissociated
depends upon the prevailing pH and the pK, of the dissociating
groups. These dissociating amino acids also exist in solution
as zwitterions.

10. Make questions to each paragraph.
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11. Match the following English words and word combinations
from the article with Russian equivalents.

1. amino acids a) aMm(poTepHbIE MOJICKYJIBI

2. a hydrogen atom b) 3apsin

3. chain C) AMCCOLMUPYIOIIHE
TpyHIIBI

4. amphoteric molecules d) aMHHOKHUCITOTHI

5. uncharged €) HU3KKE KOHIICHTPAIHH

6. low concentrations f) atom BosOpOIA

7. charge g) uemnp

8. dissociating groups h) pactBop

9. solution 1) HOoH BoIOpOIA

10. hydrogen ion J) HE MMerONIMIA 3apsiia

12. Write a summary of the text in your own words. Orally
enlarge this summary and retell the text.

13. With your group mates make a presentation about proteins
and amino acids.
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Unit 7
Mutations

What words and images come to mind when you hear
the words mutation or mutant?

Are there any types of mutations that you know?

Can you give some examples of unusual or fictional
mutations?

What is your opinion about mutations? Can they be helpful
and useful or only dangerous and harmful?

1. Read and translate the text.
The force of evolution

Mutation has been the source of many Hollywood movies,
but it is really a simple process of a mistake made in a DNA
sequence as it is being copied. In other words, mutations are DNA
copying errors. When they happen in egg and sperm, they are
the source of new alleles that can be passed to offspring.
The whole human family is one species with the same genes.
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Mutation creates slightly different versions of the same genes
called alleles. These small differences in DNA sequence can make
every individual unique.

They account for the variation we see in human hair color,
skin color, height, shape, behavior, and susceptibility to disease.
Individuals in other species vary too, in both physical appearance
and behavior.

Genetic variation is useful because it helps populations
change over time. Variations that help an organism survive
and reproduce are passed on to the next generation. Variations that
hinder  survival and reproduction are eliminated
from the population.

This process of natural selection can lead to significant
changes in the appearance, behavior, or physiology of individuals
in a population in just a few generations. We often refer
to a mutation as a genetic variation itself. This approach can be
useful when it comes to a gene associated with a disease:
the disease allele carries a mutation, a DNA change that
compromises a protein function. However, this approach gives
mutation a bad name.

In contrast to variations that cause disease, there are many
more examples of variations that are neither good nor bad, but just
different — like blood types and eye color. Just like with disease
alleles, the process of mutation creates these more neutral
variations. But with these neutral variations it can be impossible
to tell which allele is the "normal” one that existed first and which
is the "mutant” — and the distinction is often meaningless.
Mutation creates variations in protein-coding portions of genes
that can affect the protein itself. But even more often, it creates
variations in the "switches" that control when and where a protein
is active and the amount of protein made. Radiation, chemicals,
byproducts of cellular metabolism, free radicals, ultraviolet rays
from the sun — these agents damage thousands of nucleotides
ineach of our cells every day. They affect the nucleotides
themselves: converting one base to another, knocking a base off its
backbone, or even causing a break in the DNA strand.
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Most of the time mutation is reversed. DNA repair machines
are constantly at work in our cells fixing mismatched nucleotides
and splicing broken DNA strands back together. Yet some DNA
changes remain. If a cell accumulates too many changes — if its
DNA is so damaged that repair machinery cannot fix it — it either
stops dividing or self-destructs. If any of these processes go
wrong, the cell could become cancerous. One 2017 study claimed
that 66% of cancer-causing mutations are random, 29% are due
to the environment (the studied population spanned 69 countries),
and 5% are inherited.

Scientists single out four classes of mutations. They are (1)
spontaneous mutations (molecular decay), (2) mutations due
to error-prone replication bypass of naturally occurring DNA
damage (also called error-prone translesion synthesis), (3) errors
introduced during DNA repair, and (4) induced mutations caused
by mutagens. Scientists may also deliberately introduce mutant
sequences through DNA manipulation for the sake of scientific
experimentation.

Humans on average pass 60 new mutations to their children
but fathers pass more mutations depending on their age with every
year adding two new mutations to a child.

Thus, mutation plays an important role in evolution; it is
the ultimate source of all genetic variations. Mutation is important
as the first step of evolution because it creates a new DNA
sequence for a particular gene, creating a new allele. Mutation
acting as an evolutionary force by itself has the potential to cause
significant changes in allele frequencies over very long periods
of time. But if mutation were the only force acting on pathogen
populations, then evolution would occur at a rate that we could not
observe.
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account (v)
allele (n)
byproducts (n)
cellular metabolism (n)
distinction (n)
eliminate (v)
exist (v)

for the sake of
frequency (n)
hinder (v)
inherited (adj)
molecular decay
natural selection
offspring (n)
random (adj)
reversed (adj)
splice (v)
susceptibility (n)
ultraviolet rays
vary (v)

2. Find the appropriate definitions to the following words:

1) DNA

2) Mutation

3) DNA strand

4) Nucleotides

5) Natural selection
6) Chromosome

Vocabulary

accumulate (v)
associate (v)
cancerous (adj)
compromise (V)
DNA strand (n)
error-prone (adj)
fix (V)

free radicals
give a bad name
induced (adj)
mismatched (adj)
mutagen (n)
nucleotide (n)
on average

rate (n)
self-destruct (v)
survive (v)
ultimate source
unique (adj)

a) four building blocks of DNA.

b) a change in the nucleotide sequence of the genome
of an organism, virus, or extrachromosomal DNA.
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c) the differential survival and reproduction of individuals due
to differences in phenotype.

d) the chemical name for the molecule that carries genetic
instructions in all living things.

e) a long DNA molecule with part or all of the genetic
material of an organism.

f) polymers or chains of deoxynucleoside monophosphates
that are linked together by phosphodiester bonds.

3. Translate these sentences paying attention to the words
in italics.

1) Axaneru onpenensOT HANpaBiICHUE PAa3BUTHS KOHKPETHOTO
MIpPU3HAKA.

2) B cMepTenbHO ONACHOW CUTYallMW JKEJIaHUE JKUTh YacTo
pas3zenser TeX, KTO 8blocusaent, U TeX, KTO THOHET.

3) Vaempaghuonemosvie  ayuu  CIOCOOCTBYIOT — CHHTE3Y
y PpAacTeHHUH HEKOTOPHIX BUTAMUHOB, ITUTMEHTOB, a Y YXHBOTHBIX
1 YenoBeka — BuTamuHa D.

4) bnaromaps OakTepusIM u ux npooyKmam
JHcusHedessmenbHoCmy TI0YBa 00OTalIaeTcs a30TOM U JIPYTHMHU
COCIMHCHUSIMH.

5) B cpeonem, nomomcmeo cobaku B OJHOM [OMETE
(dropppings) cocraBisieT 3—8 MICHKOB.

6) JKuBble KJIETKM CIOCOOBI K pEryIupyeMOMYy IpoLeccy
camopaspyule us.

7) /s ecmecmgennoeo ombopa HEe HYKHO HH BO3JICHCTBHUS
panuanyu, Hi XUMHYECKHX MYyTarcHOB.

8) HecoBmamarone HYKICOTHABI MOTYT CIIOCOOCTBOBATH
YBEIMYCHUIO  TpUHYyKJIeoTHAHBIX  (trinucleotide)  moBTOpOB
MIPH TEHETHYECKUX 3a00JICBAHUSX.
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4. Read the sentences and say if they are true to the text or false.
Correct the mistakes.

a) Mutations are RNA copying errors.

b) Mutations are the source of new alleles.

c) All differences in DNA sequence make every individual
beautiful.

d) Mutation always has a bad name.

e) Mutation creates variations in protein-coding portions
of genes that never affect the protein.

f) Radiation, chemicals, byproducts of cellular metabolism
and free radicals have no effect on nucleotides in our cells.

g) Mutation is reversed, but some DNA changes remain.

h) Most of our mutations are inherited.

i) The number of passed mutations  depends
on the father’s age.

5. Work with a partner to summarize the text above in 10-15
sentences.

6. Watch a videoclip, “Beneficial mutations do happen”. This clip
shows that not all mutations are bad. The two views presented
in the video clips helps establish a balanced perspective about
mutations and sets the stage for correct thinking about mutations
as they relate to adaptations and evolution of species.

7. Study different types of mutations given below. Find Russian
equivalents. Add more types of mutations if possible. Search
for more details about these mutations and report about them
to the class.

a) Point mutation is a change in single nucleotide of DNA.
b) Nonsense mutation is a point mutation in a sequence
of DNA that results in a premature stop codon
c) Missense mutation is a point mutation in which a single
nucleotide change results in a codon that codes for a different
amino acid.
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d) Frameshift mutation is a genetic mutation caused by indels
(insertions or deletions) of a number of nucleotides in a DNA
sequence that is not divisible by three.

e) Insertion mutation is the addition of one or more nucleotide
base pairs into a DNA sequence.

f) Deletion mutation is a mutation (a genetic aberration)
in which a part of a chromosome or a sequence of DNA is left
out during DNA replication.

g) Inversion mutation happens when a  segment
of a chromosome is reversed end to end.

h) Substitution is a type of mutation where one base pair
is replaced by a different base pair.

i) Nondisjunction means that a pair of homologous
chromosomes has failed to separate or segregate at anaphase so
that both chromosomes of the pair pass to the same daughter cell.

8. Check the knowledge you gained, also use the facts you knew
and solve the quiz about mutations.

1. What mutation has occurred here?
T-G-A-C-C-A — T-G-A-G-C-A
a) substitution b) deletion
c) insertion d) frameshift

2. Which of the following would result in a frameshift
mutation?
a) insertions only b) substitution only
C) deletion only d) insertions and deletions

3. What type of chromosomal mutation has occurred?

ABXCODEFGHIJ A B)

Onginal Replicated

a) substitution b) insertion
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C) deletion d) nondisjunction

4.  Which mutations will most likely cause a protein to be non-
functional?
a) point b) inversion
C) deletion d) all of the above

5. A mutation in which only one nucleotide is altered is
called a
a) frameshift mutation b) deletion mutation
C) point mutation d) insertion mutation

6. DNA molecule segment is TTACGCAAG.
The mutated DNA segment is TTCGCAAG.
This is an example of ___ mutation.
a) substitution b) deletion
C) insertion d) inversion

7. The rearrangement of whole blocks of genes that involve
changes to a triplet resulting in a different amino acid is

a) translocation b) gene mutation

C) deletion d) missive substitution
8. A mutation is defined as:

a) a change in the cell's structure

b) anything that changes in an embryo

C) any change in the physical features of a human

d) a change in the DNA sequence

9. Original ATTTGAGCC — Mutated ATTGAGCC. This is
the example of a

a) insertion- frameshift
b) deletion- substitution
c) deletion -frameshift

d) all of the above
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10. What mutation has occurred here? T-G-A-C-C-A — T-G-
A-G-C-A
a) substitution b) deletion
C) insertion d) frameshift

11. Why are insertion and deletion (frameshift) mutations so
harmful?

a) They change all of the codons from the mutation on down the
line, which changes the amino acid sequence.

b) They insert things that an organism doesn't need.

c) They often delete things that organisms need.

d) Insertion and deletions are not any more harmful than
substitution mutations.

12. ldentify the DELETION mutation form the following:
ATG CCA AAT
a) ATG TCA AAT b) ATG CCT AAAT
C) ATC CAAT d) ATG CCA AAT

13. Identify the SUBSTITUTION mutation form the following:
ATG CCA AAT
a) ATG TCA AAT b) ATG CCT AAAT
c) ATC CAAT d) ATG CCA AAT

14. The survival of a species depends on its ability to adapt to
changes in the environment. Which statement correctly describes a
way that mutations increase the likelihood that a species will
survive in a changing environment?

a)  Mutations are the cause of disease in the species.

b)  Mutations are not harmful when they occur in somatic
cells.

c)  Mutations are always passed on to subsequent generations.

d)  Mutations are a source of variation in the species.
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15. Which of these is a mutagen?
a) fiberglass dust b) lead and mercury
C) vitamin C d) all of the above

16. Genetic mutations can be...

a) beneficial, harmful, or neutral
b) beneficial only
C) harmful only

d) neutral only

17. Would a mutation in the DNA of a skin cell be passed
on to an organism's offspring?

a) Yes, because any change to the DNA is passed
on to the offspring.

b) Maybe. Sex cells only use half of the body's genetic code.
It might get the copy of a gene that wasn't mutated.

c) No. Only mutations that occur in the gametes (sex cells) are
passed on to the offspring.

d) Without knowing the animal, it would be hard to tell
whether or not the mutation would be passed on.

18. A change in a single nucleotide in a gene sequence is
called a...
a) point mutation b) single error
C) mono mutation d) isolated mutation
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9. Work with a partner. Match the WH- words with the answers.
1 When A three years

2 Where B scientists

3 What C DNA strand

4 Which D in December 1980

5 Who E in Florida

6 Why F the largest one

7 How many G to prevent disease

8 How much H 5.5 million dollars

9 How long I about 5 symptoms

10. Make a possible question for each pair. Practice in pairs.

Example: When did the DNA Testing start? In December 1980.

11. Two colleagues are talking about a new study. Complete
the questions.

A Kazan State Technological University has started the research
about the influence of free radicals on our DNA.

B Oh! is this university located?
A In Kazan, Tatarstan.

B from Moscow is it?

A It’s about 800 km.

B _ the first research of free radicals?
A No, it’s not.

B of the researches was the first?

A The first experiment regarding a free radical reaction was
reported in 1894.

B Oh! It’s long time ago! And now, do they want to
finish the study?

A They hope in October 2026.

B Good luck to them!
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12. Read the additional text and translate it.
Mutations and Disease

DNA is constantly subject to mutations, accidental changes
in its code. Mutations can lead to missing or malformed proteins,
and that can lead to disease.

We all start out our lives with some mutations. These
mutations inherited from your parents are called germ-line
mutations. However, you can also acquire mutations during your
lifetime. Some mutations happen during cell division, when DNA
gets duplicated. Still other mutations are caused when DNA gets
damaged by environmental factors, including UV radiation,
chemicals, and viruses.

Few mutations are bad for you. In fact, some mutations can
be beneficial. Over time, genetic mutations create genetic
diversity, which keeps populations healthy. Many mutations have
no effect at all. These are called silent mutations.

But the mutations we hear about most often are the ones
that cause disease. Some well-known inherited genetic disorders
include cystic fibrosis, sickle cell anemia, Tay-Sachs disease,
phenylketonuria and color-blindness, among many others.
All of these disorders are caused by the mutation of a single gene.

Most inherited genetic diseases are recessive, which means
that a person must inherit two copies of the mutated gene to inherit
a disorder. This is one reason that marriage between close relatives
is discouraged; two genetically similar adults are more likely
to give a child two copies of a defective gene.

Diseases caused by just one copy of a defective gene, such
as Huntington's disease, are rare. Thanks to natural selection, these
dominant genetic diseases tend to get weeded out of populations
over time, because afflicted carriers are more likely to die before
reproducing.

Scientists estimate that every one of us has between
5 and 10 potentially deadly mutations in our genes-the good news
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is that because there's usually only one copy of the bad gene, these
diseases don't manifest.

Cancer usually results from a series of mutations within
asingle cell. Often, a faulty, damaged, or missing p53 gene is
to blame. The p53 gene makes a protein that stops mutated cells
from dividing. Without this protein, cells divide unchecked
and become tumors.

13. Make WH- questions covering the text above.

14. Watch the video clip, “One wrong letter” from the full video,
Cracking the Code. This clip is a gripping tale of two families
(twin brothers) whose lives are tragically impacted by Tay-Sachs’
disease. Talk about genetic screening that exists for certain
populations for diseases like Sickle Cell disease. Make a dialogue
or monologue about any disease caused by genetic mutation.

15. Find some interesting facts about mutations and speak out
them to your class.

16. Translate the text into English using the words you have
studies and your own words.

Kak MeHsI10TCS 2KMBBIE opraHmel?

DBOJIONMST — 3TO TPOIECC, TOCPEIACTBOM KOTOPOTO
MOMYJISIIIMA OPTaHU3MOB MEHSIOTCS Ha MPOTSHKEHUU TMOKOJICHUH.
B ocHOBe 53THX WU3MEHEHHMH Jie)KaT TEHETHYCCKHUE BapHalluH,
KOTOpbIE€ MOTYT BO3HUKATh B pE3yJbTaTe MyTalldid T€HOB WJIU
TeHETUYECKOM peKoMOMHAalMKM — Tpolecca, NpU KOTOPOM
TEHETUYECKUA  MaTepual IepecTpamBaeTcs, Korja KJETKa
TOTOBUTCA K ACJICHUIO. ITH U3MEHEHHS YacTO MCHSIOT aKTHBHOCTE
reHa wid QyHKIHUIO OelKa, YTO MOXET NMPUBHECTH B OPTraHU3M
paznuuHblie 4epThl. Eciu npu3Hak noje3eH U MoMoraeT BbIKUBATh
U Pa3MHOXKATHCS, TEHETHYeCKass M3MEHYHUBOCTh C OOJbIIEH
BEPOATHOCTHIO OyAeT TiepelaHa CIEAYIONIEMY IOKOJCHHUIO.
NMeHHO 3TOT mpoIiecc N3BECTEH KaK €CTeCTBEHHBIA 0TOOD.
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Co BpemeHeM, MO Mepe TOro KakK IMOKOJEHHS KMBOTHBIX
COTOW 4YepTod MpPOAOKAIOT Pa3MHOXKATHCS, 3Ta OCOOEHHOCTb
CTAHOBUTCS Bce Oosiee pacmpocTpaHeHHOW B momyssinuu. MHOrIa
MOMYJSUS  CTAaHOBUTCS ~ HAaCTOJBKO  Pa3HOOOpPA3HOHM,  4TO
CUMTAETCs] HOBBIM BUJIOM. HO He Bce MyTanuu BEyT K 3BOJIFOLIMH.
Tonpko HacleACTBEHHBIE MYTAllUM, KOTOpBIE IPOUCXOIAT
B AMIIEKJIETKAX WIM CIEPMAaTO30MJIaX, MOIyT IepelaBaThCs
OyAylIMM TIOKOJEHUSM ¥ TOTEHIMAIbHO CIIOCOOCTBOBAThH
sBomonny. HekoTtopele MyTanuy NMPOUCXOJAT B TEUEHHUE KU3HU
TOJBKO B HEKOTOPBIX KJIETKaX OpraHu3Ma M HE SBISAIOTCA
HAaCJEACTBEHHbIMH, MO3TOMY B TaKHUX CIIy4asX €CTECTBEHHBII
orOOop He wurpaer HuKakoil pomu. Kpome Toro, MHormue
TFeHeTUYECKUE U3MEHEHUS HEe BIMSIOT Ha PYHKIIMU I'eHa Uiu Oeska
U HE SBJSIOTCS TOJE3HBIMM WM  BpeaHeiMu. HekoTopsie
pa3nuyus, BHOCUMbIE MyTallUIMHU, CIOCOOHBI TIOMOYb OpPraHU3MaM
BBDKUTH B O/IHOM 00CTaHOBKE, HO HE IPUCIIOCOOIEHBI ISt APYTOH.

17. Creative thinking.

a) Remember the X-Men movie or Teenage Mutant Ninja
Turtles. With your group decide what is a possible mutation
and what is fantasy.

b) Watch the video clip, «Mermaid syndrome». Analyze that
some mutations are so unusual that they may appear to be
fictional. Find them and report to your group.

c) With your partner create a mutated creature, describe it.
Answer the questions, if any, about its traits and appearance.
Finally, your group should guess what might be a real mutation,
and what is absolutely impossible.

18. Basing on the questions write an essay about mutations.
Express your opinion.

*  What is mutation?
« Do you think mutation is a good thing?
»  What are people worried about who oppose mutations?
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« Do you think genetically mutations could harm
the humanity?

« Do you think it is essential to mutate to have
an evolutionary shift?

« Can new mutated animals, creatures be dangerous
for human?

«  Scientists can engineer mutations to create new food, new
animal and even a new perfect human. — Is this a good idea?

« Would you like to have any designed mutations in your
children?



Unit 8
Vaccination

What is vaccine?
Have you been vaccinated? Against what diseases?
Is vaccination and immunizations the same thing?

1. Read and translate the text.
Issues of Vaccination

Why should you get vaccinated? These are the reasons why
vaccinations are so important for you and your loved ones.

Vaccinations are one of the most important medical
interventions ever devised by mankind. They help keep many
millions of people protected against some of the most devastating
diseases ever to plague human beings.

In fact, they have been so effective that some diseases that
were once feared are now extinct. Here we briefly explain
the importance of vaccinations and offer some reasons why you
really should always get vaccinated.

Vaccines are one of the most effective medical measures
available to keep you fit and healthy for most of your precious life.
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They are convenient, usually free to get, and will help you stave
off some of the most horrible diseases known to mankind.

Vaccines teach your immune system how to create
antibodies that protect you from diseases. It's much safer for your
immune system to learn this through vaccination than by catching
the diseases and treating them. Once your immune system knows
how to fight a disease, it can often protect you for many years.

What are the disadvantages of vaccines?

The main disadvantage of vaccines is their potential side
effects. They can cause, for example, temporary headaches, fatigue
or loss of appetite, and irritation or mild pain at the site
of injection. On some rare occasions, it is also possible to get
an allergic reaction after a vaccine. There are also some reports
of neurological side effects such as seizures, but these are
incredibly unlikely for most people.

Despite these side effects, the benefits of getting vaccinated
far outweigh the potential risks of contracting the diseases they are
designed to prevent.

How safe is vaccination?

Vaccinations are very safe for the vast majority of people.
But, that being said, no vaccine is ever 100% side effect free or,
for that matter, effective.

"First, no vaccine is 100 % effective. To make vaccines
safer than the disease, the bacteria or virus is killed or weakened
(attenuated). For reasons related to the individual, not all
vaccinated persons develop immunity. Most routine childhood
vaccines are effective for 85 % to 95 % of recipients." - World
Health Organization.
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Vocabulary

allergic reaction antibody (n)

attenuated (adj) disease (n)

fatigue (n) headache (n)

immune system injection (n)

irritation (n) medical intervention
recipient (n) routine (adj)

safe (adj) seizure (n)

side effect vaccinate (v)

weakened (adj) World Health Organization

2. Answer the questions to the text:

1) Why should you get vaccinated?

2) Why are vaccinations one of the most effective medical
interventions?

3) What do vaccines teach your immune system?

4) What are the disadvantages of vaccines?

5) What are the benefits of getting vaccinated?

6) How safe is vaccination?

7) What are the reasons why vaccination is so important?

8) What vaccines should be compulsory in your opinion?

9) Who are the most at risk from vaccine-preventable
diseases?

10) Have you been vaccinated against COVID-19?

3. Read the additional text and translate it.

6 Reasons Why Vaccination Is So Important

Here are some of the many reasons why vaccinations are
so important. Trust us when we say this list is far from exhaustive.
It is also in no particular order.

1. Immunizations save lives

One of the most important reasons to get vaccinated is,
it ultimately saves lives. Modern immunizations can help protect
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children from a wide variety of diseases that could potentially
be fatal. Some vaccinations have been so effective that they have
actually completely eliminated some diseases. Polio, for example,
was once America's most feared disease. It caused death
and paralysis for many people. Today, thanks to vaccinations,
Polio is practically extinct in places like the U.S.

2. Vaccination is very safe and effective but can have
side effects

Vaccinations are only ever deemed safe to administer
to people once they have been carefully reviewed by scientists,
doctors, and other medical professionals. While they can cause
discomfort, pain, redness or tenderness at the site of injection, this
is nothing compared to the suffering from the actual diseases,
if contracted. While there is also a risk of having an allergic
reaction, this is rare.

3. Immunizations protect others around you too

One of the most important things about vaccinations
is the fact that it helps protect you and others from dangerous
diseases. While some have been eliminated, thanks
to vaccinations, there are still many diseases doing the rounds
in the population.

Some vaccine-preventable diseases, like measles,
or whooping cough can, and will, have resurgences if not
vaccinated against. For this reason, it is always advisable to get
vaccinated to prevent the spread of potentially dangerous diseases
to your friends and family - especially the infirm or very young.

4. Immunizations save time and money

Practically speaking, vaccinations can save you in lost time
and money over the long run. For example, non-immunized
children can be denied attendance at schools.

Some diseases that immunizations have been developed
for can also lead to long term health problems and disabilities
if contracted. This will not only affect your quality of life,
but it can also seriously affect your ability to work, cost you
in medical bills.

88



Diseases like influenza can incapacitate you for up
to 15days. This typically means losing five or six workdays.
Adults who suffer from hepatitis A tend to lose around 1 month
of work too.

5. Immunizations protect future generations too

As previously mentioned, vaccinations have helped rid
the world of some very serious debilitating diseases. Smallpox,
for example, has now been eradicated worldwide meaning current
and future generations will never have to suffer from it.

Other diseases, like rubella, can also pass from a mother
to their unborn child if the mother is not vaccinated.
By vaccinating people today, we are able to prevent the spread
of serious diseases to future generations.

6. Vaccine-preventable diseases haven't all gone away

While there have been some great successes with regards
to eliminating some diseases through vaccines, there are many
more than that still pose a risk to health. Many viruses and bacteria
that cause illness and death are still present in many countries
of the world. Without being vaccinated you are leaving yourself
open to potentially getting infected and suffering
the consequences. This is especially true where travel around
the world has never been easier. We have seen just how
devastating this can be with the current outbreak of COVID-19.

4. Give the definitions to the following words:

eliminate polio

measles whooping cough
resurgences infirm

medical bills influenza
incapacitate hepatitis A
debilitating smallpox
eradicate rubella
consequences vulnerable
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5. Translate into English.

1) BakuuHammsi SBISETCS OJHUM W3 CaMbIX BaXKHBIX
JTOCTIKEHUH MEAWIIUHBI B ICTOPHUH.

2) Bakumuamms ~— sBISETCS  HPOCTBIM,  3(PPEKTUBHBIM
1 0€30MacHbIM CIIOCOOOM 3alIUTHl OT MWH(EKIIMOHHBIX O0JIe3HEH
710 KOHTaKTa C UX BO30YAUTEIIEM.

3) Ilpu BBemeHMHM BakKIMHbBI B OPraHU3M MPOHMCXOJUT
Mpe3eHTalMs] aHTUTeHAa BO30yauTels WHOEKIHH B HMMYHHOU
cUCTeMEe opraHu3ma B Oe3omacHoMl ¢opme, B KOTOpoil OH
He crlocoOeH BbI3BaTh WH(MEKIHOHHOE 3a0oneBaHue (B BHJE
0cnabJIeHHOTO UM YOUTOrO aToreHa Uil ero YacTH).

4) bnaromaps BakIMHE 3HAYMTEIBHO CHHKACTCS TSHKECTh
Te4yeHus 3a00JIeBaHUS W PUCK BO3HUKHOBEHUS OCIIOKHCHHIA,
a 3a4acTyro 3a00JeBaHUE MPOXOJAUT OECCUMITTOMHO.

5) Hexenanue Jromeil  yyacTBOBaTh B IpOrpammax
BaKIMHAIIMKA TIPU JOCTYMHOCTH CaMUX BaKIIMH MOXET OO0paTUTh
MpOrpecc 4eI0BevYecTBa, IOCTUTHYTHII B 00ph0Oe ¢ 00JIe3HIMHU.

6) bnaromaps BakIMHAIMK YHCIO E€XKETOJHBIX CMEpTEi
OT KOpY CHU3WIOCh BO BCEM MHpe C 3-7 MIIH JI0 MCHEE YeM
100 TpIC., TUKBUAMPOBaHA HaTypaibHas ocna (B 1979 r.) u uyma
KpymHoro poratoro ckota (B 2010 1.).

7) BakuuHbIl, HUCHOJB3yeMbIe B MPOrpaMMax HaIMOHAIBHON
UMMYHU3aIUH, SIBISIOTCS O€30MACHBIMHM, HO, Kak U JIIo0ObIe
JIEKapCTBCHHBIC CPEACTBA, WHOTJA MOTYT BBI3BIBATH IMOOOYHBIE
3¢ deKThI, HarpuMep 00Jb B PyKE WIIH MOBBIIICHUE TEMIIEPaTypPhI
Tena.

8) TIlo momacuéraM CHEIHATUCTOB, EXKerogHo okomo 11 %
POCCHUICKHX POJMUTENEH OTKA3bIBAIOTCS MPUBUBATH CBOUX JIETEH.

9) B neHp mpoBelcHHS TPHUBHBKH IAllMEHTa OCMATPUBACT
Bpa4,  HEMOCPEJACTBEHHO  TIEped  TPUBHBKOW  TPOBOJSAT
TEPMOMETPHIO.

10) BakumHaims, B 3aBUCAMOCTH OT Tpernapara, MOXET ObITh

IIpOBEJIEHA NIEPOPaAJILHBIM (xary, TabJIeTKN),
CKapU(pUKaMOHHBIM (HaKOXKHBIM), MHBEKIIMOHHBIM
(BHYTPUKOXXHBIM, MTOJIKOYKHBIM, BHYTPHUMBIILICYHBIM),

90



TPaHCACPMAJIbHBIM HJIM WHTPAaHA3aJIbHBIM (B BUAC KallClib, CIIPEA
NN adpO30JIbHOC PpacClbUICHUC B BO3yXC IIOMCIICHUA
JUTSI BAaKIIMHALIMK ) U JIP. 00pa3oM.

6. Watch the video «Vaccination Debate: Parents, Doctors
Discuss the Pros and Cons» and answer the questions:

1. How many cases of measles were diagnosed at the time
this video was made?
a) 88
b) 8
c) 80
2. What did claims in 2006 link vaccines to?
a) Dengue fever
b) Measles
c) Autism
3. Lauren Fernandez (a mom of 2) is doing what to her
children?
a) Getting them some vaccinations
b) Fully immunizing
c) Not vaccinating them
4. Mother Kristen Russell suggests there may be a link between
vaccinations and
a) fever
b) allergies
c) colds
5. Celebrities came out with discrediting vaccinations
a) talk-shows
b) movies
c) books
6. In New Jersey, vaccination rates are at
a) 90 %
b) 19 %
) 93 %
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7. Dr. Levine thinks there are too many of these:
a) People against vaccines
b) Sources of information
¢) Children with measles

7. Discussion (according to the video). Practice your
writing/speaking skills by discussing the questions below.

1. What is your opinion on the debate over vaccines? Do you
think children should be vaccinated?

2. Would you feel comfortable having your children go to
school with kids who aren't vaccinated?

3. Why do you think Doctor Levine suggests not to look for
information on Google?

8. Read and translate the text into English.
Yr0 Takoe BaKIIMHAIIUA U JJIA Yero oHa Hymna?

Bakuunanuss — NpakTUYECKH €IMHCTBEHHBINM HaJAEKHBIN
cnoco0 3amuThl OT HHGEKIWu. 310pOBBI 00pa3 JKU3HH,
palMoHaNbHOE THUTAaHHUE, OE3YCIOBHO, JODKHBI HMETh MECTO
B OKM3HM YEJIOBEKA, IMOCKOJBKY O0O0ECIeunBalOT HOPMaJIbHOE
(GYHKIIMOHMpOBAaHWE Bcero opraHm3dMa. Ho, K COXaJeHHIO,
9TH (aKTOPhI HE MOTYT TAPaHTUPOBATH 3ANTUTY OT WH(EKIIHUH.

Baknunanust — 310 opMUpOBaHUE aIeKBATHON peaKIUu
opraHMsmMa Ha HHQEKUHI0 10 ecTecTBeHHOMY myTu. CyTb
BaKIIMHAIIUM CBOJUTCA K BBEJACHHUIO OCIAOJEHHBIX WM YOHUTHIX
MUKPOOOB, JJII TOTO YTOOBl OpPraHuW3M <«3alOMHWI» Bpara
Y TIpU TIOBTOPHOM TIOMaJaHUK MHUKpoOa ObUT TOTOB 3allyCTUTh
3alIUTHBIE PEaKIMU C yJIBOCHHOM CWJION. biaromaps nmpuBUBKam
MOHO TOJTOTOBUTH OPraHU3M K BCTPEYE C TAKUMHU TKEITBIMHU
3a00J€BaHUAMH, KaK TemaTtut, AuUTepusi, KOpb, KOKJIIOII,
MOJINOMHENIUT, CBHUHKA, CTOJOHSAK, TyOepkyné€3 u Tak jaiee.
Ha cerognudamnaunii  n1eHp OpUBHBKA — 3TO  CTaHJApTHAs
npodunakTuyeckas — Mpoleaypa,  SBISAIOMIASACA  TMOJHOCTBIO
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KOHTPOJIMPYEMBIM TPOIIECCOM, PEaKIUsi Ha KOTOPYI HW3BECTHA
BpayaM U BIIOJIHE Mpe/ICKazyeMa.

CocTaB BakIMHBI CTPOTO PEMVIAMEHTUPOBAH. TeM HEe MEeHee
y HEKOTOPBIX JIIOJIeH BBEJICHUE BAKIIMHBI BBI3BIBACT PsiJ] OTBETHBIX
peakuuii. OHU JlenATCS Ha JOINYCTUMBIE M HEXKeJlaTeNIbHBIE.
JlonmycTHUMBIE peakiy CBA3aHbl ¢ paboToi mMMmyHuTeTa. K HUM
OTHOCATCS:

*  TIOBBIIICHHE TEMIIEPATYPhI TENa;

*  YMEpEHHOE HeJOMOTraHHUE;

*  BSUIOCTb;

*  KalpHU3HOCTb;

*  YyBCTBO OOJIC3HEHHOCTH U MPHUITYXJIOCTH HA MECTE YKOJIA.

OTH CUMIOTOMBI MPOXOJAT CaMOCTOSATEIIBHO B TEUYCHHE
HENPOJIOJKUTEIBHOTO BpEMEHNU. MEeIUIIMHCKAs TOMOILb TIPU ATOM
He TpeOyeTcs.

HexxenarenbHble peakiiy Yaie BCEro BO3HUKAIOT Y JIFOJeH
C  IOBBILEHHONW  YYBCTBUTEIBHOCTBIO,  WHAMBHUIYAJIbHOM
HEMEePEeHOCUMOCTBIO WJIM HapyIIEHUSIMH HMMYHHTETa. B 3TOM
cllyyae BO3MOXKHO TIOSIBICHHE CaMbIX pa3HBIX aNIEPrHUYECKUX
peakIuii, B TOM YuClie U aHAPHIAKTUYECKOTO 1I0KA.

Uro0bl n30exaTh NMPOSBICHHE HEKENATEIbHBIX PEaKIHid,
nepes BaKLMHAIMEW YelIOBeK JOJDKEH MpPOHTH KOMIUIEKCHOE
obcnenoBanue. [locrne BBeneHus mpenapata B TEYEHHE IMOJTydyaca
NAllMeHT TaK e JOJDKEH HaxOAMThCA MOJ HaOIoAeHUueM
MEIUIMHCKOTO TIepCOHAIA.

K coxaneHuto, Henb3sl cKa3aTb, YTO YEJIOBEK, KOTOPBIH
npuBut, Ha 100 % 3amumén or umHpekumu, HO oH Ha 100 %
3alIUIIEH OT CEPhE3HBIX OCIOKHEHUH U JieTalbHOro ucxoaa. Ecnu
Jake oH 3aboueeT, 3a00seBaHue Oy1eT IPOTEKaTh JIETKO.

9. Read and translate the text about COVID-19, and title it.

Coronaviruses are a type of virus. There are many different
kinds, and some cause disease. A coronavirus identified in 2019,
SARS-CoV-2, has caused a pandemic of respiratory illness, called
COVID-19. As of now, researchers know that the coronavirus
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is spread through droplets and virus particles released into the air
when an infected person breathes, talks, laughs, sings coughs
or sneezes. Larger droplets may fall to the ground in a few
seconds, but tiny infectious particles can linger in the air
and accumulate in indoor places, especially where many people
are gathered and there is poor ventilation. This is why mask-
wearing, hand hygiene and physical distancing are essential
to preventing COVID-19.

The first case of COVID-19 was reported Dec. 1, 2019,
and the cause was a then-new coronavirus later named SARS-
CoV-2. SARS-CoV-2 may have originated in an animal
and changed (mutated) so it could cause illness in humans.
In the past, several infectious disease outbreaks have been traced
to viruses originating in birds, pigs, bats and other animals that
mutated to become dangerous to humans. Research continues,
and more study may reveal how and why the coronavirus evolved
to cause pandemic disease.

Symptoms show up in people within two to 14 days
of exposure to the virus. A person infected with the coronavirus
is contagious to others for up to two days before symptoms appear,
and they remain contagious to others for 10 to 20 days, depending
upon their immune system and the severity of their illness.

COVID-19 symptoms include: Cough, Fever or chills,
Shortness of breath or difficulty breathing, Muscle or body aches,
Sore throat, New loss of taste or smell, Diarrhea, Headache,
New fatigue, Nausea or vomiting, Congestion or runny nose.

Treatment for COVID-19 depends on the severity
of the infection. For milder illness, resting at home and taking
medicine to reduce fever is often sufficient. More severe cases
may require hospitalization, with treatment that might include
intravenous medications, supplemental oxygen, assisted ventilation
and other supportive measures.

Vaccination is recommended as highly effective
in preventing  serious disease, hospitalization and death
from COVID-19.
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10. Make questions of different types to the text.

11. Fill in the gaps with the proper word or word combination

atrisk; bacteria; benefits; big deal; dangerous; breathing
machine; forehead; jaw; medical personnel; muscle;
pediatrician; safe; sick; symptoms; treatment; vaccine (3)

Kids’ cuts and scrapes are rarely a . But one six-
year-old boy in Oregon nearly died after getting a cut
on his while playing outside. Six days after the accident,
his began clenching. spasms wrenched his arms. His
neck and back arched out of control. Then the boy had trouble
breathing. Emergency airlifted the child from the family
farm to a hospital. Doctors quickly figured out the problem:
tetanus.

The that cause tetanus are everywhere. Luckily,
there’s a that can prevent tetanus. But the boy’s parents
wouldn’t let him get it.

As a result, the child became so he had to spend
57 days in a hospital. For more than a month of that time,
he needed a . After the hospital, he had to spend 17 more
days in a health-recovery center. The was costly: $811,929.

And that didn’t cover the cost of airlifting him to the hospital when
his turned deadly.

Eventually, the boy got better. Yet even after doctors
explained the tiny risks and huge of vaccines, his parents
refused follow-up doses of for their son.

“Vaccines are . Vaccines save lives,” says Doctor
Peter Hotez. “They are the most effective public health technology
ever invented.” He’s a and vaccine scientist at Baylor
College of Medicine and Texas Children’s Hospital.

Most people gladly get for themselves and their
children. Yet a small share of people says no. In fact, the percent
that turns them down has been climbing. That is putting more
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children . And it endangers the health of others, from babies
to cancer patients and more.

“We’ve reached a point where so many children
are not being vaccinated, that we’re seeing a return of and

even deadly infectious disease,” Hotez says.

12. Find the appropriate definitions to the following words.

bacteria Unintended problems or harm caused
by a procedure or treatment

antibody Any one-celled microorganism, such as a bacte
rium  or fungal species, or a virus
particle

contagious A type of bacterial infection; the source
of germs is typically exposure to soil,
dust or animal feces

diphtheria A physical or mental indicator generally
regarded to be characteristic of a disease

epidemiologist | that if most people within a population
are immune to a disease, then they can’t
spread it

germ The prevalence of illness

herd immunity

A biological mixture that resembles a disease-c
ausing agent

immune

Single-celled organisms

infection

A disease that can
organism to another

spread from one

morbidity

Any of a large number of proteins that
the body produces from B cells and releases int
o the blood supply as part of its immune respon
se

pediatrics

A highly contagious disease, typically
striking children. Symptoms include a character
istic rash across the body,
headaches, runny nose, and coughing

measles

A researcher that figure out what causes a parti
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cular illness and how to limit its
spread

outbreak

An adjective for some disease that can be sprea
d by direct contact with an infected
individual or the germs that they shed
into the air, their clothes or their
environment

side effects

The sudden emergence of disease in a populatio
n of people or animals

vaccine the ability to fight infections or deal with foreig
n substances that may provoke
allergies.

tetanus A Dbacterial infection where the germs
produce a poison that destroys healthy
tissue in the respiratory system

symptom A field of medicine that has to do with children

and especially child health

13. Are you for

or against vaccination? Give your arguments

and express your opinion in the form of an opinion essay or have
an oral discussion about this topic.
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PART Il
ADDITIONAL TEXTS

Texts for reading, translating and summarizing
Text1

Reactivating aging stem cells in the brain
Science Daily (February 24, 2021)
Source: University of Zurich

The stem cells in our brain generate new neurons
throughout life, for example in the hippocampus. This region
of the brain plays a key role for a range of memory processes.
With increasing age, and in patients suffering from Alzheimer's
disease, the hippocampus' ability to create new neurons declines
steadily - and with it, its memory functions.

Distribution of age-dependent cell damage

A study conducted by the research group of Sebastian
Jessberger, a professor at the Brain Research Institute
of the University of Zurich, shows how the formation of new
neurons is impaired with advancing age. Protein structures
in the nuclei of neural stem cells make sure that harmful proteins
accumulating over time are unevenly distributed onto the two
daughter cells during cell division. This seems to be an important
part of the cells' ability to proliferate over a long time in order
to maintain the supply of neurons. With advancing age, however,
the amounts of nucleic proteins change, resulting in defective
distribution of harmful proteins between the two daughter cells.
This results in a decrease in the numbers of newly generated
neurons in the brains of older mice.

The central element in this process is a nuclear protein
called lamin B1, the levels of which decrease as people age.
When the researchers increased lamin Bl levels in experiments
in aging mice, stem cell division improved and the number of new
neurons grew. "As we get older, stem cells throughout the body
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gradually lose their ability to proliferate. Using genetic
engineering and cutting-edge microscope technology, we were
able to identify a mechanism that is associated with this process,"
says doctoral candidate and first author Khadeesh bin Imtiaz.

Halting the aging process of stem cells

The research is part of several ongoing projects aiming
to reactivate aging stem cells. The ability to regenerate damaged
tissue generally declines with age, thus affecting almost all types
of stem cells in the body. "While our study was limited to brain
stem cells, similar mechanisms are likely to play a key role when
it comes to the aging process of other stem cells,” says Sebastian
Jessberger.

These latest findings are an important step towards
exploring age-dependent changes in the behavior of stem cells.
"We now know that we can reactivate aging stem cells in the brain.
Our hope is that these findings will one day help increase levels
of neurogenesis, for example in older people or those suffering
from degenerative diseases such as Alzheimer's. Even if this may
still be many years in the future,” says Jessberger.

Text 2

Stem cells can use same method as plants and insects to protect
against viruses

Science Daily (July 8, 2021)

Source: The Francis Crick Institute

Researchers at the Francis Crick Institute have found a vital
mechanism, previously thought to have disappeared as mammals
evolved, that helps protect mammalian stem cells from RNA
viruses such as SARS-CoV-2 and Zika virus. The scientists
suggest this could one day be exploited in the development of new
antiviral treatments.

On infecting a host, a virus enters cells in order to replicate.
For most cells in mammals the first line of protection are proteins,
called interferons. Stem cells, however, lack the ability to trigger
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an interferon response and there has been uncertainty about how
they protect themselves.

In their study, published in Science today (8 July)
the scientists analysed genetic material from mouse stem cells
and found it contains instructions to build a protein, named
antiviral Dicer (aviD), which cuts up viral RNA and so prevents
RNA viruses from replicating. This form of protection is called
RNA interference, which is the method also used by cells in plants
and invertebrates.

Caetano Reis e Sousa, author and group leader
of the Immunobiology  Laboratory at the Crick says,
"It's fascinating to learn how stem cells protect themselves against
RNA viruses. The fact this protection is also what plants
and invertebrates use suggests it might be something that goes far
back in mammalian history, right up to when the evolutionary tree
spilt. For some reason, while all mammalian cells possess
the innate ability to trigger this process, it seems to only be relied
upon by stem cells.

"By learning more about this process, and uncovering
the secrets of our immune system we are hoping to open up new
possibilities for drug development as we strive to harness
our body's natural ability to fight infection."

In laboratory experiments which exposed engineered
human cells to SARS-CoV-2, the virus infected three times fewer
stem cells when aviD was present in the cells compared to when
the researchers removed this protein.

The scientists also grew mini brain organoids from mouse
embryonic stem cells and found that, when infected with Zika
virus, the organoids with aviD grew more quickly and less viral
material was produced than in organoids without this protein.
Similarly, when organoids were infected with SARS-CoV-2,
there were fewer infected stem cells in the organoids with aviD.

Enzo Poirier, author and postdoc in the Immunobiology
Laboratory at the Crick says, "Why stem cells use this different
mechanism of defence remains a mystery. It might be that
the interferon process would cause too much harm to stem cells,
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so mammals, including humans, have evolved to shield these
precious cells from this damage. There is still a lot of uncertainty
about how these cells are protected from viruses, which we're
excited to explore further."

The researchers will continue this work, creating a mouse
model which allows them to further study the effects
and importance of aviD in mammalian stem cells.

Text 3

Effective way to replenish threatened plants: Cloning
techniques to give the threatened Hill's thistle a fighting
chance. From two seeds grew a thousand plants

Science Daily (April 22, 2020)

Source: University of Guelph

University of Guelph researchers used advanced cloning
techniques to give the threatened Hill's thistle a fighting chance.

This cutting-edge propagation method could rejuvenate
the population of other threatened and endangered plant species,
said lead researcher Prof. Praveen Saxena, Department of Plant
Agriculture.

Published recently in the journal PLOS ONE, the three-year
study used the CPR (Conservation, Propagation, Redistribution)
method to preserve the genetic material of germ cells, known
as germplasm, and use that material to produce large quantities
of plants in a controlled environment.

"A very small amount of plant material can produce large
numbers of plants for conservation purposes,” said Saxena,
who heads the Gosling Research Institute for Plant Preservation
(GRIPP) at U of G.

The conventional method of planting seeds to reintroduce
Hill's thistle has shown limited success due to low flowering
and low germination rates.
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"The major goal of our research is to preserve threatened
and endangered plant biodiversity through the application
of in vitro culture technologies that can be used to prevent species
loss in the field,” said, Saxena, who worked on the study
with fellow GRIPP researchers Bita Sheikholeslami, Christina Turi
and Mukund Shukla. "We wanted to test our model for its practical
utility in a real-life situation, when lab-generated plants are
transferred to harsh natural sites.”

Parks Canada provided the team with 29 seeds, of which
only two germinated. Those two seeds sprouted enough plant
material to grow 1,000 plants in the lab; 300 were transplanted
back into the Bruce Peninsula National Park in southern Ontario.

The 300 plants were planted in 12 sites in the national park
in summer 2017. The survival rate ranged from 67 to 99 per cent,
with nearly all of these plants surviving the winter. Shoot
regeneration and flowering occurred in most sites.

"Micropropagation is a good approach for Hill's thistle
because germplasm can be stored for long-term in our GRIPP
facility to conserve the limited genetic diversity, while the threats
to the declining populations can be managed through
reintroduction of micropropagated plants,” said Shukla.
"This extensive study provides solid evidence of the usefulness
of in vitro-grown plants.”

The Hill's thistle grows in scarce Great Lakes areas known
as open alvar grasslands. In Ontario, the flowering plant, which
supports the life cycles of rare bees and other pollinators, is found
mostly on the Bruce Peninsula and Manitoulin Island.

It is listed as a threatened plant species in the province,
and one likely to become endangered if steps are not taken
to protect it. A lack of suitable habitat due to the encroachment
of trees and shrubs, as well as cottage development and quarrying
activity in its natural habitat, have contributed to the decline.

"In general, plant biodiversity is important for human lives,
as well as animals and microbes, as it is critical to their survival
because of the oxygen, food and medicine they provide,” Saxena
said. "A complete ecological system is not possible without plant
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biodiversity. We are optimistic that the CPR model will prove
tobe an important tool in saving plant diversity, including
important food and medicinal crops.”

Text 4

Embryo stem cells created from skin cells
Science Daily (May 2, 2019)
Source: The Hebrew University of Jerusalem

Researchers at the Hebrew University of Jerusalem (HU)
have found a way to transform skin cells into the three major stem
cell types that comprise early-stage embryos. The work (in mouse
cells) has significant implications for modelling embryonic disease
and placental dysfunctions, as well as paving the way to create
whole embryos from skin cells.

As published in Cell Stem Cell, Dr. Yossi Buganim of HU's
Department of Developmental Biology and Cancer Research
and his team discovered a set of genes capable of transforming
murine skin cells into all three of the cell types that comprise
the early embryo: the embryo itself, the placenta and the extra-
embryonic tissues, such as the umbilical cord. In the future, it may
be possible to create entire human embryos out of human skin
cells, without the need for sperm or eggs. This discovery also has
vast implications for modelling embryonic defects and shedding
light on placental dysfunctions, as well as solving certain infertility
problems by creating human embryos in a petri dish.

Back in 2006, Japanese researchers discovered the capacity
of skin cells to be "reprogrammed" into early embryonic cells that
can generate an entire fetus, by expressing four central embryonic
genes. These reprogrammed skin cells, termed "Induced
Plutipotent Stem Cells" (iPSCs), are similar to cells that develop
in the early days after fertilization and are essentially identical
to their natural counterparts. These cells can develop into all fetal
cell types, but not into extra-embryonic tissues, such
as the placenta.
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Now, the Hebrew University research team, headed
by Dr. Yossi Buganim, Dr. Oren Ram from the HU's Institute
of Life Science and Professor Tommy Kaplan from HU's School
of Computer Science and Engineering, as well as doctoral students
Hani Benchetrit and Mohammad Jaber, found a new combination
of five genes that, when inserted into skin cells, reprogram
the cells into each of three early embryonic cell types - iPS cells
which create fetuses, placental stem cells, and stem cells that
develop into other extra-embryonic tissues, such as the umbilical
cord. These transformations take about one month.

The HU team wused new technology to scrutinize
the molecular forces that govern cell fate decisions for skin cell
reprogramming and the natural process of embryonic
development. For example, the researchers discovered that
the gene "Eomes™ pushes the cell towards placental stem cell
identity and placental development, while the "Esrrb" gene
orchestrates fetus stem cells development through the temporary
acquisition of an extrae-mbryonic stem cell identity.

To uncover the molecular mechanisms that are activated
during the formation of these various cell types, the researchers
analyzed changes to the genome structure and function inside
the cells when the five genes are introduced into the cell.
They discovered that during the first stage, skin cells lose their
cellular identity and then slowly acquire a new identity of one
of the three early embryonic cell types, and that this process
is governed by the levels of two of the five genes.

Recently, attempts have been made to develop an entire
mouse embryo without using sperm or egg cells. These attempts
used the three early cell types isolated directly from a live,
developing embryo. However, HU's study is the first attempt
to create all three main cell lineages at once from skin cells.
Further, these findings mean there may be no need to "sacrifice"
a live embryo to create a test tube embryo.
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Text 5

New study reveals why HIV remains in human tissue even
after antiretroviral therapy

Science Daily (March 25, 2022)

Source: University of Alberta

Discovery could open the door to new treatments that
improve our immune system’s ability to eliminate the stubborn
virus, lead to strides in MS research.

Thanks to antiretroviral therapy, HIV infection is no longer
the life sentence it once was. But despite the effectiveness of drugs
to manage and treat the virus, it can never be fully eliminated
from the human body, lingering in some cells deep in different
human tissues where it goes unnoticed by the immune system.

Now, new research by University of Alberta immunologist
Shokrollah Elahi reveals a possible answer to the mystery of why
infected people can't get rid of HIV altogether.

Elahi and his team found that in HIV patients, killer
T cells - a type of white blood cells responsible for identifying
and destroying cells infected with viruses - have very little to none
of a protein called CD73.

Because CD73 is responsible for migration and cell
movement into the tissue, the lack of the protein compromises
the ability of killer T cells to find and eliminate HIV-infected cells,
explained Elahi.

"This mechanism explains one potential reason for why
HIV stays in human tissues forever,” he said, adding that
the research also shows the complexity of HIV infection.

"This provides us the opportunity to come up with potential

new treatments that would help killer T cells migrate better to gain
access to the infected cells in different tissues."”
After identifying the role of CD73 - a three-year project - Elahi
turned his focus to understanding potential causes for the drastic
reduction. He found it is partly due to the chronic inflammation
that is common among people living with HIV.
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"Following extensive studies, we discovered that chronic
inflammation results in increased levels of a type of RNA found
in cells and in blood, called microRNAs," he explained. "These are
very small types of RNA that can bind to messenger RNAs
to block them from making CD73 protein. We found this was
causing the CD73 gene to be suppressed."

The team's discovery also helps explain why people
with HIV have a lower risk of developing multiple sclerosis, Elahi
noted.

"Our findings suggest that reduced or eliminated CD73 can
be beneficial in HIV-infected individuals to protect them against
MS. Therefore, targeting CD73 could be a novel potential
therapeutic marker for MS patients."

Elahi said the next steps in his research include identifying
ways the CD73 gene can be manipulated to turn on in patients
living with HIV and off in those with MS.

Text 6

Complications of measles can include hepatitis, appendicitis,
and viral meningitis, doctors warn

Science Daily (February 17, 2020)

Source: BMJ

This entirely preventable viral infection can affect many
different organs in the body. The complications of measles can be
many and varied, and more serious than people might realise,
doctors have warned in the journal BMJ Case Reports after
treating a series of adults with the infection.

Measles is a highly contagious respiratory viral infection,
the symptoms of which include fever, cough, conjunctivitis,
and an extensive rash all over the body.

Measles is entirely preventable as the vaccine used to immunise
against it is safe and very effective.
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But in the past few decades, unfounded fears about
the vaccine have prompted it to re-emerge as a health scourge
around the world, with rising numbers of cases in teens and adults,
say the authors.

In 2017 the global death toll from measles reached
110,000. Most of these deaths were in young children.

The authors treated three people with measles who had additional
complications as a direct result of their infection.

The first case concerned a young man, who had only had the first
of two doses of measles vaccine as a child. He was additionally
diagnosed with hepatitis.

The second case involved a young woman who developed
appendicitis associated with measles. In the third case, a middle
aged man complained of blurred vision and severe headache.
He was diagnosed with viral meningitis, caused by his measles
infection.

All three people recovered fully after appropriate treatment

and care, and none had any long lasting health problems as a result
of their illness.
But because measles suppresses the immune system, it has been
associated with complications in every organ of the body, note
the authors. Almost a third of all reported cases are associated
with one or more complications, they point out.

These can include pneumonia, febrile seizures,
and encephalomyelitis (inflammation of the brain and spinal cord)
which causes neurological problems.

Another possible complication of measles is SSPE
(subacute sclerosing panencephalitis), a progressive neurological
disorder that causes permanent nervous system damage and leads
to a vegetative state.

"Large outbreaks with fatalities are currently ongoing
in European countries which had previously eliminated
or interrupted endemic transmission,” write the authors, adding
that in the first six months of 2019 alone, 10,000 measles cases
were reported in Europe.
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They attribute the rise in new cases to negative publicity
in the early 2000s linking the measles, mumps and rubella (MMR)
vaccine to autism, despite major studies proving otherwise.
This prompted a fall in vaccine uptake and collective (‘herd’)
immunity.

"Urgent efforts are needed to ensure global coverage
with two-dose measles vaccines through education
and strengthening  of  national  immunisation  systems,"
they conclude.

Text 7

Hemophilia three times more prevalent than thought
Science Daily (September 9, 2019)
Source: McMaster University

More than 1,125,000 men around the world have
the inherited bleeding disorder of hemophilia, and 418,000
of those have a severe version of the mostly undiagnosed disease,
says a new study led by McMaster University researchers.

This is three times what was previously known.
Only 400,000 people globally were estimated to have the disorder
which is caused by a defect in the F8 or F9 gene which encodes
instructions for making the factor proteins that helps blood clot.
For those with hemophilia, lack of treatment leads to chronic
and disabling joint disease, while bleeding into organs and brain
hemorrhages can lead to disability and death.

Hemophilia, which is found almost only in men,
is currently treated with infusions of factor to prevent or stop
debilitating bleeds, but treatment is expensive and scarce in many
countries.

The international research team was also able to calculate,
for the first time, the prevalence of hemophilia among babies
at birth, which enabled them to estimate that the life expectancy
of those with hemophilia is significantly less than other people,
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particularly in lower-income countries where there is lack
of treatment.

There are two main types of hemophilia: Hemophilia A has

the factor 8 (F8) gene defect, and hemophilia B has a factor 9 (F9)
gene defect.
They found that, per 100,000 males, 21 will have hemophilia
A or B, seven of whom severely; among newborns, per 100,000
males, 29 will have hemophilia A or B, of whom 12 will have
the severe form of disease.

Putting the numbers together, the ‘'life expectancy
disadvantage' associated with hemophilia may be estimated
and varies depending with the availability of care. For those born
with hemophilia, the chances of living a life of normal duration
and quality will be reduced by 64% in upper-middle income
countries, 77% in middle income and up to 93% in low income
countries.

The study will be published in the Annals of Internal

Medicine on Sept. 10.
"This paper is a milestone in our journey to providing care
for hemophilia patients worldwide," said Dr. Alfonso lorio, lead
author of the paper, professor health research methods, evidence,
and impact at McMaster University and director of the Hamilton-
Niagara hemophilia program at Hamilton Health Sciences.

"Knowing how many patients are expected in each country
given its population is an important measure of the efficiency
of the health care system. Knowing how many patients should be
there, and how many less instead are reported to national
and international registries is a measure of the work left to be
done," he said.

"Knowing how many patients are out there will enable
health care systems to estimate the resources needed to treat
the disease, and enable drug manufacturers to increase
the investment in research to match the demand of a patient
population three times larger than we previously thought."

For the World Federation of Hemophilia, lorio assembled
an international team of researchers from France, U.S. and U.K.
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to perform a meta-analysis of the registry data in countries
with the most comprehensive registries of hemophilia, which were
Australia, Canada, France, Italy, New Zealand and the U.K.

"This work is also a proof of the value of long-term studies
in the field of rare diseases," said lorio.
A related editorial published in the journal said the magnitude
of the global gaps in care for people with hemophilia is daunting.

Text 8

Discovery of key protein in malaria parasite opens door
to novel treatment

Science Daily (February 17, 2022)

Source: Université Laval

An international team has discovered a protein that plays
a key biological role in a parasite that causes malaria. Deactivating
this protein reduces in vitro growth of Plasmodium falciparum,
the protozoa behind the most virulent form of the disease, by more
than 75%. The team, led by Professor Dave Richard of Université
Laval, recently published details of the discovery in the scientific
journal mBio.

"This breakthrough could lead to the development
of a treatment that targets a function of the parasite that no malaria
drug has yet exploited,” said Richard, professor in the Faculty
of Medicine at Université Laval and researcher at CHU
de Québec-Université Laval Research Centre.

Plasmodium falciparum is transmitted to humans through
mosquito bites. After infecting the host's liver it circulates
in the blood, hiding inside red blood cells and thereby avoiding
attacks from the immune system. The parasite's main food source
is hemoglobin, the protein that carries oxygen from the red blood
cells to the rest of the body. The parasite digests the hemoglobin
in structures called digestive vacuoles.

"The protein we discovered, PfPX1, is involved
in transporting hemoglobin to these digestive vacuoles,” said
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Professor Richard. "When we deactivate PfPX1, we deprive
the parasite of its main source of amino acids. This has an impact
on its growth and survival."”

In light of these findings, Richard sees a potential new way
to fight malaria: "We could block the parasite's PfPX1 protein
from performing its functions. Since the protein isn't present
in humans, there would be decreased risk of disrupting
any important functions in the human body."

Malaria continues to plague many parts of the world,
including Sub-Saharan Africa. In 2020, 241 million people
contracted malaria and 627,000 died from it. The disease mainly
affects children under the age of five and pregnant women.

Although the World Health Organization recognized
the first malaria vaccine last year, Richard thinks it is essential
to continue exploring new therapeutic avenues: "As we have seen
with COVID-19, new strains can continue to emerge and threaten
the effectiveness of vaccines. What's more, strains resistant
to artemisinin, the main anti-parasite drug used against malaria,
have already emerged in Southeast Asia. To maintain treatment
efficacy and reduce the risk of new drug-resistant strains, it is
important to combine therapeutic approaches, as we do with AIDS.
Our discovery may well have a role to play in the fight against
malaria."

The authors of the mBio article are from Université Laval,
Purdue University, the University of Alberta, the Biology Centre
of the Czech Academy of Sciences, and the University of Notre
Dame.
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Text 9

Sweet pressure: Scientists discover link between high blood
pressure and diabetes

Science Daily (February 1, 2022)

Source: University of Bristol

The long-standing enigma of why so many patients
suffering with high blood pressure (known as hypertension) also
have diabetes (high blood sugar) has finally been cracked
by an international team led by the universities of Bristol, UK,
and Auckland, New Zealand.

The important new discovery has shown that a small
protein cell glucagon-like peptide-1 (GLP-1) couples the body's
control of blood sugar and blood pressure.

Professor Julian Paton, a senior author, and Director
of Manaaki Manawa - The Centre for Heart Research
at the University of Auckland, said: "We've known for a long time
that hypertension and diabetes are inextricably linked and have
finally discovered the reason, which will now inform new
treatment strategies.”

The research, published online ahead of print in Circulation
Research today [1 February], involved contributions
from collaborating scientists in Brazil, Germany, Lithuania,
and Serbia, as well as the UK and New Zealand.

GLP-1 is released from the wall of the gut after eating

and acts to stimulate insulin from the pancreas to control blood
sugar levels. This was known but what has now been unearthed
is that GLP-1 also stimulates a small sensory organ called the
carotid body located in the neck.
The University of Bristol group used an unbiased, high-throughput
genomics technique called RNA sequencing to read all
the messages of the expressed genes in the carotid body in rats
with and without high blood pressure. This led to the finding that
the receptor that senses GLP-1 is located in the carotid body,
but less so in hypertensive rats.
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David Murphy, Professor of Experimental Medicine
from Bristol Medical School: Translational Health Sciences (THS)
and senior author, explained: "Locating the link required genetic
profiling and multiple steps of validation. We never expected
tosee GLP-1 come up on the radar, so this is very exciting
and opens many new opportunities.”

Professor Paton added: "The carotid body is the convergent
point where GLP-1 acts to control both blood sugar and blood
pressure simultaneously; this is coordinated by the nervous system
which is instructed by the carotid body."

People with hypertension and/or diabetes are at high risk
of life-threatening cardiovascular disease. Even when receiving
medication, a large number of patients will remain at high risk.
This is because most medications only treat symptoms and not
causes of high blood pressure and high sugar.

Professor Rod Jackson, an epidemiologist
from the University of Auckland, said "We've known that blood
pressure is notoriously difficult to control in patients with high
blood sugar, so these findings are really important because
by giving GLP-1 we might be able to reduce both sugar
and pressure together, and these two factors are major contributors
to cardiovascular risk."

Mr Audrys Pauza, a British Heart Foundation-funded PhD
student in Professor David Murphy's lab in the Bristol Medical
School and lead author on the study, added: "The prevalence
of diabetes and hypertension is increasing throughout the world,
and there is an urgent need to address this.

"Drugs targeting the GLP-1 receptor are already approved
for use in humans and widely used to treat diabetes. Besides
helping to lower blood sugar these drugs also reduce blood
pressure, however, the mechanism of this effect wasn't well
understood.

"This research revealed that these drugs may actually work
on the carotid bodies to enact their anti-hypertensive effect.
Leading from this work, we are already planning translational
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studies in humans to bring this discover into practice so that
patients most at risk can receive the best treatment available."

But GLP-1 is just the start. The research has revealed many
novel targets for ongoing functional studies that the team
anticipate will lead to future translational projects in human
hypertensive and diabetic patients.

The study was funded by the British Heart Foundation
and the Health Research Council of New Zealand.

Text 10

Case of anthrax in wildlife in the Namib Desert: Infected zebra
most likely causes death of three cheetahs

Science Daily (September 27, 2021)

Source: Leibniz Institute for Zoo and Wildlife Research (1ZW)

Anthrax is an infectious bacterial disease endemic in some
parts of Africa. It affects people, livestock as well as wildlife.
Using GPS telemetry data, a team of scientists from the Cheetah
Research Project of the Leibniz Institute for Zoo and Wildlife
Research (Leibniz-1ZW) reconstructed a special case of anthrax
infection in Namibia: Three free-ranging cheetahs in the Namib
Desert died within 24 hours after feeding on a mountain zebra that
tested positive for the disease. The zebra is the first described case
of a wild animal infected with anthrax in this arid region. The case
also shows that there might be previously unknown risks
to cheetah populations in the desert. It is described in detail
in the scientific journal Frontiers in Veterinary Science.

Since 2015, scientists of the Leibniz-IZW Cheetah
Research Project (CRP) conduct a National Cheetah Survey
together with the Namibian Ministry of Environment, Forestry
and Tourism (MEFT). The purpose is to obtain data on cheetah
density and distribution across the country. Within this framework,
a coalition of three cheetah males was captured in the Namib
Desert and one animal equipped with a GPS collar. The recorded
location and movement data were regularly downloaded during
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aerial tracking flights. On one of these flights, on October 5™ 2019,
the carcass of a collared cheetah - one of the members
of the coalition - was located from the aircraft. During
the following ground inspection, the other two cheetahs were also
found dead. "The GPS data of the collared cheetah revealed that
they died within a time window of six hours a few days before we
found them,” says Ruben Portas, CRP scientist. "Evaluating their
most recent movements, we identified a cluster of GPS locations
approximately two kilometres away from the location where they
were found dead." At this spot the cheetahs spent 20 hours on the
day before their death. When visiting this cluster, Portas found the
carcass of an adult mountain zebra. The GPS and activity data
from the collar suggested that the cheetahs fed on it. Bacillus
anthracis, the cause of Anthrax infections, was isolated
from buccal and nasal swabs collected from the dead zebra,
making it the first confirmed anthrax infection in a wildlife species
in the Namib Desert.

Carnivores are typically less susceptible to anthrax than
herbivores. Cheetahs in particular have a high constitutive innate
immunity which provides them with a rapid first line of defence
against pathogens such as Bacillus anthracis. "However, when
ahigh load of bacteria is ingested, for example with meat
from a contaminated carcass, their potent constitutive innate
immunity might be overloaded,” explains CRP project head
Bettina Wachter. "Cheetahs scavenge only rarely, which reduces
their exposure to anthrax infected prey. As a result, they do not
produce high antibody titres, which would be another line
of defence. Thus, cheetahs die quickly when infected, as studies
in Etosha National Park in northern Namibia have shown."

The pathogen was not detected in any of the three cheetahs
found in the Namib, but the scientists consider it very likely that
anthrax was the direct cause of their death. Bacterial cultures
from highly susceptible animals that quickly die are often anthrax
negative, because the animals might die already at a low presence
of bacteria in the blood or from a high load of toxin released
by Bacillus anthracis when destroyed by the immune system.
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Additionally, the vegetative form of the pathogen only develops
when exposed to air quickly after the death of the host.
The cheetahs were untouched for 11 days after their death
and their bodies were not opened by scavengers, which might also
explain the negative results of the lab tests for anthrax.

Anthrax is an unstudied disease in arid habitats.
When wildlife dies in the Namib Desert, causes are often attributed
to drought, hunger and the challenging desert conditions. "The few
reported cases in which diseases such as anthrax were tested
in the arid environments of Namibia are when livestock or people
were directly affected,” says Portas. "We do not know
the prevalence of anthrax in the Namib desert and how wildlife
populations are affected by the disease. For other habitats, such
as the Etosha National Park, there is a large body of research
showing that anthrax has a key ecological role
in the environment.”

This first confirmed case of anthrax in the Namib Desert
in wildlife demonstrates that the disease might by endemic
in the desert and other arid environments. Most of the Namib
Desert is included in protected areas where cheetahs and other
species find an important refuge from conflict with humans. Thus,
this new knowledge may be important for assessing risks
to the species. "Although few data are available, no other disease
has shown such an impact on the cheetah population and certainly
requires further research that may lead to appropriate conservation
measures,” Wachter concludes. "This study shows that data
recorded by GPS collars have the potential to disclose additional
important information in addition to spatial movement
information.”
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Text11

New treatment for people with asthma, food allergies?
Science Daily (February 22, 2022)
Source: Indiana University School of Medicine

Researchers at Indiana University School of Medicine
Department of Microbiology and Immunology have made
an important new discovery about how a particular molecule could
improve lung function for people with asthma and food allergies.

"Millions of children and adults in the United States have
asthma, which results from allergen-induced inflammation
in the lungs,” said Mark Kaplan, PhD, chair of the Department
of Microbiology and Immunology and the senior author
of the study. "The ability of cells to communicate with each other
is critical in the development of inflammation and occurs through
the release of molecules called cytokines.

One of these cytokines, interleukin-9 (IL-9), has been
found in patients with asthma and food allergy, but how IL-9
promotes inflammation has been unclear. In the study published
recently in Science Immunology, researchers define one of the cell
types, called the lung macrophage, as a major target of IL-9.

They found allergic lung inflammation decreased when
the receptor for IL-9 was missing and the macrophage is critical
for IL-9 function in the allergic lung. They also defined
downstream effectors of IL-9 in the macrophage, identifying
enzymes and additional cytokines that are required for the
development of allergic inflammation, and found a correlation
between IL-9 and the downstream effectors with the diagnosis
of asthma in patients.

"This work is a significant advancement in our study
of allergic lung inflammation,” Kaplan said. "We can use this
information to further study the macrophage populations
and determine how it could be a potential therapeutic approach
for treatment of asthma and other types of lung inflammation."
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The study was led by Yongyao Fu, PhD, MS, a former
graduate student and now an adjunct assistant scientist
in microbiology and immunology at IU School of Medicine
and a scientist at Genentech in California. Read the full publication
in Science Immunology.

Text 12

Tuberculosis induces premature cellular aging
Science Daily (March 24, 2022)
Source: Baylor College of Medicine

Tuberculosis (TB) is a potentially serious infectious disease
caused by a type of bacterium called Mycobacterium tuberculosis.
The bacteria usually affect the lungs, but also can invade other
organs.

In 2018, tuberculosis bacteria infected 1.7 billion people -
roughly 23 % of the world's population, according to the Centers
for Disease Control and Prevention (CDC). In 2020, the CDC
reported 7,174 TB cases and 13 million people living with a latent
tuberculosis infection (the germs are in the body but do not cause
sickness) in the United States.

Even after successful therapy for tuberculosis, survivors
of the disease have an increased risk of recurrent infection
and death. A new study published recently by researchers
at Baylor College of Medicine found that the cells of humans
and animals who have recovered from tuberculosis had
prematurely aged up to 12 to 14 years.

"It's possible that this premature cellular aging is one
reason why survivors of tuberculosis have a high risk
of mortality,” said Dr. Andrew DiNardo, assistant professor
of infectious diseases at Baylor College of Medicine and senior
author of the paper.

To measure the aging of the cells, researchers looked
at the epigenetic clock of the cells. Epigenetics looks at how
the DNA inside every cell is coiled. As we age, how the DNA is
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coiled changes, and severe infection is changing it in such a way
to increase premature aging.

In this study, the researchers studied multiple cohorts
and multiple tissue types, and discovered that tuberculosis induced
perturbations in epigenetic regulation, specifically in the regulation
mediated by DNA methylation. These changes correlated
with oxidative stress-induced senescence and was associated
with premature cellular aging. These processes were conserved
across both guinea pigs and humans.

DiNardo, who also is with Texas Children's Hospital, says
that this is an important area to look into after any severe infection,
including sepsis or even SARS-CoV-2. The severity
of the infection also could play a role in the aging of the cells.

"A multi-omic epigenetic clock assay could become part
of the standard of care for infectious diseases and further inform
increased risk for comorbidities after chronic conditions
or environmental exposure,” said Dr. Cristian Coarfa, associate
professor of molecular and cellular biology at Baylor and co-
corresponding author of the paper. Coarfa also is with the Dan L
Duncan Comprehensive Cancer Center at Baylor.

A multi-omic approach would integrate epigenomics
and other ‘omics,” such as proteomics (proteins produced),
metabolomics  (metabolites present) and  microbiomics
(microorganisms) data.

"Now that we know the mechanism, there are some ways
that we can target it to slow down and decrease the premature
epigenetic aging that is happening in these cells,” Coarfa said.

Their report appears in the journal Aging.
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Texts for analytical, reading and rendering

1. Enzyme Engineering for In Situ Immobilization

Enzymes are used as biocatalysts in a vast range of industrial
applications. Natural enzymes catalyze reactions under mild
conditions (e.g., low temperature, atmospheric pressure,
and neutral pH). Immobilization of enzymes their applicability
by strongly improving properties such as stability in changing
environments, re-usability and applicability in continuous
biocatalytic processes. There are different immobilization in vitro
and in situ strategies.

In vitro enzyme immobilization strategies are
chemical/enzymatic cross-linking, adsorbtion,
and entrapment/entrapment. Chemical and enzymatic Cross-
Linking is often needed for enzyme immobilization in order
to avoid leaching of soluble enzyme under various process
conditions. Active esters, epoxides, glutaraldehyde,
and some enzymes that catalyze peptide bond formation such
as transglutaminases are used as cross-linkers. Non-covalent
binding of a given biocatalyst to a carrier can be achieved
by physical adsorption. It is frequently reversible causing leaching
of the respective biocatalyst. Hydrophobic enzymes, such
as lipases, can be readily adsorbed onto hydrophobic carriers. lonic
interaction of enzyme and carrier follows the principle of ion
exchange chromatography. A specific adsorption approach is
realized by affinity binding which harnesses the specific
interaction between complementary biomolecules. Another means
of non-covalent immobilization is encapsulation/entrapment where
polymers such as alginates self-assemble into spheres
in the presence of soluble enzymes. This immobilization approach
differs by not using prefabricated support materials, instead
assembling the carrier in the presence of the soluble biocatalyst.
Materials are required to assemble into supramolecular structures
such as gels in the presence of the enzyme.

120



Recombinant production of biocatalysts allows to genetically
engineer biocatalyst to improve their enzymatic properties
and to enable  their targeted site-specific and oriented
immobilization to a range of carrier materials. A high proportion
of enzyme functionality are retains by increasing conformational
stability and ensuring optimized access of substrate
to the immobilized enzyme.

In situ immobilization strategies provide a means for one-
step production of already immobilized biocatalyst. This is
realized by recombinant production of the enzyme of interest
engineered to self-assemble into insoluble aggregates. These
aggregates could be polyester/lipid inclusions or magnetosomes
as well as protein inclusion bodies. There is also the possibility
of producing engineered inclusions with binding affinity
for biocatalyst co-expressed in the same cell. In contrast to in vitro
immobilization strategies, the carrier-free in situ approach avoids
the immobilization step after isolation of the biocatalyst.

In situ immobilization strategies are emerging as a cost-
effective one-step production alternative of immobilized enzymes.
This new approach offers the potential of cost-effective
manufacture of biocatalysts, which are produced as already
immobilized. The immobilized and insoluble nature
of the produced biocatalyst also facilitates downstream processing,
i.e., the efficient recovery of the biocatalysts by such
as centrifugation and/or filtration. Further investigations will be
needed to demonstrate the implementation and applicability
of the various  biocatalysts immobilized using in  situ
immobilization strategies.
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2. Molecular engineering of industrial enzymes: recent
advances and future prospects

Various enzymes are currently widely used in many
industries. Microorganisms have become prominent sources
of enzymes owing to advantages such as easy culture, wide
sourcing, and diversity. The use of natural enzymes as biocatalysts
has limitations such as low catalytic efficiency, low activity,
and low stability, especially under industrial conditions. Molecular
engineering can improve catalytic performance by changing
the structure of certain proteins. Commonly used engineering
strategies include directed evolution, site-directed mutagenesis,
saturation mutagenesis, terminal fusion, and truncation.

Directed evolution is a powerful technique that is widely
used as the most practical and efficient means of modifying
enzymes to improve catalytic performance. This method combines
random mutagenesis via error-prone polymerase chain reaction,
DNA shuffling, staggered extension process, and appropriate high
through put screening or selection methods to mimic natural
evolution.

The strategy has vyielded mutants exhibiting desirable
properties such as enhanced enzymatic activity, improved
environmental durability, and even novel catalytic activities
distinct from those of the parent enzymes.

Site-directed mutagenesis is an invaluable tool to study
the structural and functional properties of a protein. Site-directed
mutagenesis is based on analyses of the structure, function,
catalytic mechanism, and catalytic residues of enzymes. Structural
analysis using bioinformatics methods is important for site-
directed mutagenesis, which includes single and combinational
mutation. To expedite and simplify methods for mutagenesis,
single site-directed mutagenesis and multiple mutations are
recommended.

Site-directed saturation mutagenesis is a unique method
for rapid laboratory evolution of proteins whereby each amino acid
of a protein is replaced with each of the other 19 naturally
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occurring amino acids. Saturation mutagenesis is performed
at “hotspots” of enzymes, and variants with single amino acid
changes show improved thermostability or catalytic efficiency.

Random or directed truncation has been used to improve
the expression or change the properties of enzymes, because
some domains of enzyme proteins are unnecessary for enzyme
activity. Truncation includes site-directed truncation, through
which truncated enzymes can be directly obtained, and random
truncation, through which a truncation library is obtained
and the mutants with optimum properties are screened.

The construction of new “chimeric enzymes” with improved
catalytic quality has become a novel and effective method
for engineering enzymes. Most chimeric enzymes are constructed
by fusing the catalytic domain and substrate binding domain
from different enzymes. In addition, other genes or oligopeptides
with effects on functional and structural characteristics can be used
to construct new chimeric enzymes with multiple activities
and high stability.

To select an engineering strategy for a given protein
if the structure information is unknown, we can use directed
evolution, terminal fusion, or truncation. If the structural
information has been known from experimental data or can be
obtained from homology modeling, site-directed mutagenesis can
be applied directly to improve catalytic properties based
on the analysis of three dimensional structure and catalytic
mechanism.
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3. Aroadmap to directed enzyme evolution and screening
systems for biotechnological applications

Directed enzyme evolution represents a highly versatile
approach for tailoring enzyme properties to the needs in industrial
applications through iterative cycles of gene diversity generation
and high throughput screening, providing, in addition, valuable
insights in structure-function relationships in recently isolated
and less studied enzymes. A classic directed evolution experiment
comprises three main iterative steps: Design and construction
of amutant library from a parent gene, screening to identify
improved variants out of a large mutant pool, and isolating
the genes encoding for improved variants.

Enzymes can be evolved towards improving an existing
activity, conversion of novel substrates or performing novel
reactions under non-natural conditions. A suitable combination
of activity and stability of the selected parent is a main parameter
to judge on an appropriate starting point for a directed evolution
campaign.

Genetic diversity is generated by introducing random
mutations in the parent gene in a single event over multiple
rounds, yielding a population of mutant variants that can be
screened for a desired trait. Methods to generate mutant libraries
range from codon focused to random unbiased mutagenesis,
and every approach has advantages and  drawbacks.
A straightforward Dbrute-force random mutagenesis approach
would consist in generating a mutant library covering the whole
diversity available within the protein sequence space of the target
protein, and subsequent screening for improved variants.
In the case of localized enzyme properties, such as substrate
binding, a focused mutant library approach can be performed;
when a 3-dimensional model or a crystal structure of the enzyme
is available.

There are, however, enzyme properties which are not
understood, such as solvent related properties (solubility, co-
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solvent resistance), salt and surfactant effects, allosteric inhibition
and temperature activity and stability, where focused libraries
cannot be applied. Random mutagenesis libraries offer
the possibility to improve enzymes in virtually any property that
can be reflected in a screening assay, offering in addition
to improved variants, novel structure-function relationship data
for the target enzyme. They are commonly generated using PCR -
based methods differing mainly in how they tackle the mutational
bias of DNA polymerases, the organization of the genetic code,
and the limitation of single nucleotide exchanges.

All abovementioned challenges are conveniently integrated
in the genetic code most likely as a protection mechanism
of the biological system to hamper the accumulation of mutations
and drastic protein modifications.

A reliable enzyme production system is a pre-requisite
fora suitable high throughput screening system. Although
enzymes are isolated from numerous organisms, directed evolution
is performed only in a few different host organisms
with Escherichia coli, Bacillus subtilis and Saccharomyces
cerevisiae being the standard hosts, based on their high
transformation  efficiencies and well established genetic
manipulation tools. Important is that enzyme production
is sufficient for activity and is homogenous across the host
population, which can be statistically assessed by measuring
enzymatic activity from multiple initial cultures of the selected
host.

High throughput assay development usually deals
with a balance between substrate selection, assay complexity,
and detection limits. Protein engineers are often presented
with the challenge of not being able to use the “real” substrate due
to availability, economic or complexity reasons.

The ultimate challenge in protein  engineering
istounderstand and to predict protein behavior. A main
conceptual challenge of directed enzyme evolution is to predict
and relate enzyme evolutive behavior in the laboratory with that of
natural evolution. Laboratory evolution allows to study and modify
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enzymes as an isolated entity in the context of the selected
pressure to which is subjected during the screening campaign.
Onthe other hand, natural evolution the selection pressure
is multifactorial, occurs over an extended period of time, and those
selection pressures are variable across different evolutionary
periods. Considering that starting points for directed evolution
are natural enzymes, there is always an uncertainty on how
the neutral mutations will translate when a unique evolutionary
pressure is applied to the enzyme.

Reducing the timescale of a directed evolution campaign
isthe main challenge for studying the evolutionary behavior
of enzymes. Reducing the time required for a directed evolution
round requires overcoming two major bottlenecks: 1) the growth
rate of the host organism, which affects transformation, pre-culture
and protein production timescales, and 2) the library screening
throughput.

Directed evolution is nowadays a general and often
validated approach to generate tailored enzymes for specific
applications providing additionally valuable information regarding
how enzymes adapt and hints in how selection under simple
evolutionary pressure can be extrapolated to natural evolution.
The future of directed enzyme evolution as a research field seems
quite promising; the increasing demand of engineered enzymes,
especially for industrial applications, will continue to fuel research
and development of faster, better, more efficient mutagenesis
and screening methods for tailoring biocatalysts. Due to rapid
advances in diversity generation and screening technologies,
itisnot difficult to envision a near future in which protein
engineering — and especially directed protein evolution — shares
a primary role in developing biocatalysts for industrial and end-
user processes, leading the way in understanding of protein
adaptation and evolutionary behavior.
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4. The promises and challenges of fusion constructs in protein
biochemistry and enzymology

Optimization of the biochemical characteristics of target
enzymes and other functional proteins is imperative to achieve
wide biotechnological application. The various technologies
developed to improve protein activity and stability primarily
involve fusion of large protein fragments and oligopeptides.
If target proteins and protein partners have known structures
from homology modeling or experiment data, fusion can be
optimized by computer simulation and molecular dynamics.
But for proteins with unknown structures, optimal fusion can be
screened and obtained by high-throughput technology. Fusion
proteins are expressed in the recombinant hosts, and then their
properties are determined and analyzed.

The fusion of proteins has a wide range of applications
in several areas, including biodetection, molecular biology,
and in the paper, textile, food, and biopharmaceutical industries.
Protein  fusion has become an important strategy
in the biopharmaceutical industry.

Most chimeric proteins are constructed by fusing proteins
or protein domains to generate various domains. Fusion
with different protein fragments allows the properties of a target
protein to be modified when fusion proteins were expressed
in recombinant hosts.

Well-established fusion tags in classical and modern protein
biochemistry include protein  fragments and peptides.
The parameters of enzymes or functional proteins optimized
by fusion constructs primarily include catalytic efficiency,
stability, activity, expression and secretion, solubility,
immobilization, and crystal quality.

Fusion can increase the catalytic efficiency by changing
tertiary and/or quaternary structure or conformational of enzymes.
Peptides or protein fragments fused to the N or C terminus can
enhance thermostability and stable pH range of target enzymes.
Further, fusion constructs can improve enzyme activity through
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interactions between N or C termini of enzymes and peptides
or protein fragments. Several fusion fragments (e.g., MBP) can
improve expression and secretion levels of heterologous
recombinant proteins. Fusion with proteins (e.g., fluorescent
protein) or peptides may improve the solubility of target proteins
insolubly expressed in the recombinant host. Moreover, fusion
to N and C termini of target proteins has been used to immobilize
proteins. The fusion of interacting proteins and heterologous
fusion-protein approaches can also improve crystal quality
and molecular structure determination. With an increasing number
and availability of new fusion tag options, protein fusion
IS a promising approach to improve the functionality of enzymes
and other proteins.

However, most current fusion designs are uncertain,
intuitive, and empirical because the relationship between structure
and function is not clear. In the future, a versatile and well-defined
fusion protein should be constructed based on precise
computational design and knowledge of high-throughput
technology.

5. Topical and transdermal absorption enhancers

It is generally accepted that the bioavailability of most
topically applied drugs remains low. Various methods to increase
this bioavailability have been used. One of the approaches
is the use of absorption enhancers, and over the years, there has
been a great interest in new chemical absorption enhancers.
An absorption enhancer should be pharmacologically inert, non-
toxic, have a rapid and reversible onset of action, be chemically
and physically compatible with other formulation compounds,
and be cosmetically acceptable. Of course not all absorption
enhancers possess all of these characteristics, and a benefit—to—risk
evaluation will determine the choice of a molecule
as an absorption enhancer. The range of absorption enhancers that
has been researched is large. Thus, overview of the most
researched compounds is presented.
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Alcohols and Polyols

Some solvents are able to remove lipids from the stratum
corneum, and several topical preparations (e.g., gels)
and transdermal reservoir systems contain high concentrations
of ethanol capable of modifying the lipid content of the skin.
Solvents, such as ethanol, but also others such as propylene glycol,
N-methylpyrrolidone, and Transcutol TM, might also increase
the drug flux through the skin by increasing the solubility
of the permeant in the skin. It has also been suggested that
the activity of propylene glycol results from solvatation
of a-keratin within the stratumcorneum, hereby promoting
permeation by reducing drug-tissue binding.

Amines and Amides

Some excipients might intercalate into the structure of lipids
of the skin and disrupt the ordered packing making so the structure
more fluid and influencing positively the diffusion coefficient.
Azone and its analogues have been widely studied in that respect,
and it has been shown that the hydrogen bonding between
the polar head group in Azone probably interacts with the skin
ceramides. Godwin et al. compared the penetration-enhancing
ability of a wide range of pyrrolidone compounds, including those
with different chain lengths and functional groups. Using
hydrocortisone as a model drug, these authors suggested that
N-dodecyl-2-pyrrolidone and its acetate analogue were the two
most effective penetration enhancers using in vitro hairless mouse
skin model. Several studies dealed also with the mechanism
of action of Azone and its analogues. Compounds with short alkyl
chains, such as N-methylpyrrolidone, seemed to have no effect
on the phase transition temperature and probably work through its
action of solvency rather than through a structural change
of the skin barrier function. Using multilamilar DDPE liposomes,
Hadgraft et al. showed that their phase transition temperature was
lowered by the Azone and its analogues in the same rank order
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as their enhancing abilities. This indicates that the modifier
activity might be related to the fluidising effect on the lipid
lamellae.

Studies involving the structure activity relationship
of several groups of enhancers showed that the presence of a cyclic
structure in the molecule plays an important role in the activity
determination of the enhancers. In addition, the greatest barrier
disruption activity was recorded for compounds with long alkyl
chains between C8—-C16. Unfortunately, these molecules show also
irritating potentials. Recently, Hadgraft described some new
molecules with similar structures but with low irritance potential.

Urea promotes transdermal permeation by facilitating
hydration of the stratum corneum and the formation of hydrophilic
channels.

Fatty Acids

The perturbation of the intercellular lipid bilayers
in the stratum corneum seems to be the most important reason
for the enhancing activity of fatty acids such as oleic acid. Oleic
acid has been described to decrease the phase transition
temperatures of the skin lipids with a resultant increase
in motational freedom—or fluidity—of these lipids.

Terpenes

Mono- and sesquiterpenes are known to increase percutaneous
resorption by increasing the diffusion in the stratum corneum
and/or disruption of the intercellular lipid barrier. It has been
shown that there is a major difference between different types
of terpenes: e.g., it was shown that d-limonene did not disrupt
the intercellular bilayers, whereas 1-8-cineole seemed lipid
disruptive at physiological temperatures.
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Menthol also has been described as a potential penetration
enhancer due to its preferential distribution into the intercellular
spaces of the stratum corneum and its possible reversible
disruption of the intercellular lipid domain.

Esters

A typical example of an ester acting as a penetration enhancer
is isopropyl myristate. Isopropyl myristate might show a double
action: influence on the partition between vehicles and skin
by solubilization and disruption of lipid packing, thus increasing
the lipid fluidity.[14, 15]

Sulfoxides

Dimethylsulfoxide (DMSQO) has been found to be a potent
enhancer, but unfortunately high concentrations which produce
irreversible skin damage, erythema, and wheals, are required
to obtain a desired effect. Recently, novel molecules were
produced by modifying DMSO, by replacing the oxygen atom
with a nitrogen atom that was substituted with an arylsulfonyl,
aroyl, or aryl group. The S, S,-dimethyl-N- (4-
bromobenzoyl)iminosulfurane produced the highest activity.
But these compounds require more activity and toxicity studies,
especially in less permeable models such as the human skin.

Cyclodextrins

Cyclodextrins can form inclusion compounds with an increase
in solubility of lipophilic compounds, but they seemed less
effective alone than in combination with fatty acids
and propyleneglycol.
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Surface Active Agents

The effect of surface active agents on the skin barrier
function depends on the agent’s chemical structure.

In general, anionic surfactants tend to be more effective than

cationic ones, whereas non-ionic surfactants are considerably less
effective. Most anionic surfactants can induce swelling
of the stratum corneum, as well as uncoiling and stretching
of a-keratin helices, thereby opening up the protein controlled
polar pathways.
The impact of anionic surfactants is a function of the alkyl chain
length of the molecule. A maximum was observed for surfactants
having a linear alkyl chain of 12 carbon atoms (e.g., sodiumlauryl
sulphate). Unfortunately, anionic surfactants are reported
to be irritative.

Non-ionic surfactants might increase the membrane fluidity
of the intercellular regions of the stratum corneum (e.g., Brij)
and may extract lipid components and additionally, though
of minor importance, they might interfere with keratin filaments
and create a disorder within the corneocytes.[19] It should be
emphasized that surfactant form micelles which, if used above
their CMC, might negatively influence the drug bioavailability.

Other Enhancers

Other potential penetration enhancers have also been
described, such as N-acetylprolineesters[20] and glyceryl
monocaprylate/caprate.

It should be emphasized that the activity of any enhancer
should be evaluated in terms of function of the vehicle used
and that the selection of the combination enhancer-vehicle
is a function of the final therapeutic objectives.
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6. Basic Concepts and Definitions of Chromatographic
Methods of Analysis (High Performance Liquid
Chromatography)

In HPLC for separation of individual components,
the sample is introduced into a flowing stream of a liquid (mobile
phase) and the analytes are allowed to pass through a layer column
of packing materials of very small diameters (large surface area),
called the stationary phase. As the analyte molecules pass through
the column, carried by the moving mobile phase, there is constant
interaction of the analyte molecules (or solutes) with the stationary
phases as well as with the moving mobile phase. This results
in adynamic equilibrium. The differences in the equilibrium
processes of the different solute molecules result in the separation
of components of the mixture. When such separation is achieved
by maintaining a constant composition of all the constituents
of the mobile phase, the process is known as isocratic elution.

If the mobile phase composition is changed continuously
with respect to one or more of the solvents in the mobile phase,
asa function of time, it is called gradient elution. When
the effluent with mobile phase zones containing the analyte
molecules emerges out of the column, it is passed through
a detector, or a series of detectors. The detector signals respond
as function of the solute concentration in the mobile phase zones.

These signals are fed into data processors, which plot signal
responses as a function of time. The graphic display of signals
is called a chromatogram and the individual component zones are
identified as chromatographic peaks. These peaks are
characterized by the following parameters: their peak widths, peak
areas or peak heights, and the extent of tailing and the retention
time of the peaks. The instrumental set up is called
a chromatograph.

In HPLC solute molecules are introduced into a moving
mobile phase stream. The stream passes through an inlet
and emerges through the outlet of the column. Since the particles
are extremely small in size (10 mm or less) and the column is fully
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packed, the moving mobile phase has to be pumped through using
high pressure pumps. The solute molecules are only carried
by the moving mobile phase. Molecules that interact
with the surface of the column will be impeded and the emerging
band will elute later than a band of weakly interacting molecules.

The relative migration of the solute is dependent
on the thermodynamic and kinetic properties of the solute.
The extent and quality of separation of two closely eluting peaks
are expressed by retention (or capacity) factor (kO), selectivity
factor (a), and the number of theoretical plats (N). Capacity factor
is a measure of time that the solute molecules are attached
to the column particles, in comparison to that of the mobile phase.
Thus greater the value of kO, the greater is the interaction
with the column particles. The capacity factor is dependent
on the nature of the column, the organic or aqueous strength
of the mobile phase, and the temperature at which the column
IS maintained.

Experimentally measurable parameter of relative retention
time with respect to the retention time of an active drug
is computed. Under isocratic elution conditions, a value of 2-6
for capacity factor is optimal and normally values between
1 and 10 are acceptable.

Greater the value of kO, greater is the resolution between
adjoining bands. However, as kO increases, there is increase
in analysis time, which also results in lower detection limit,
because of peak broadening. By using gradient elution these two
disadvantages of isocratic elution can be overcome.

The chromatographic separation process is considered
efficient if all the components are completely separated
and the peak  width is  relatively narrow. Theoretically,
when identical molecules enter the column head in a narrow band,
the band width should be the same at the outlet.

However, since solute molecules can elute at slightly
different times because not all molecules will take the same path.
These differences are caused by differences in the local surface
area, relative physical activity of the interacting surface,
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the presence of stagnant mobile phase pools in crevices and pores,
and minor variations of flow rate of mobile phases through these
surfaces. Not all solute molecules traverse the same path and hence
they might contribute to peak broadening.

Additionally, the quality of separation is evaluated
by measurement of resolution, ‘‘R,”” between two closely eluting
peaks.

R=2(t;-t1)/ (Wi +w3)

where wl and w2 are peak widths expressed in the same units
as retention times, t1 and t2.

The greater the value of R, greater is the separation.

For an R value of 1.00, solute purity is about 97.7 % if each peak
is Gaussian. In practice to attain a peak purity of 99.8 % or greater
a resolution of 1.50 is required.

The efficiency of separation, expressed as theoretical plate
number, N, is calculated as follows:

N= 16 (t./wg)*= 5.54 (t; /wy,)

where “‘tr’’ is the retention time, wB, is the peak width at the base,
and ““‘w’’ is the band width at the peak height. A column
independent parameter, H [heightequivalent to Theoretical Plate,
(HETP) % L/N, where L is the length of the column], is more often
used.

Column efficiency is inversely proportional to the particle size
of the column packing. Thus the efficiency of separation will
follow the following order.

E3m > ESm > ElOnj

where E is efficiency and the subscripts denote particle size.
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HPLC techniques can be used for preparative chemical
separations. However, this discussion will be restricted
to quantitative analytical separations. For quantitative analysis
a known volume of a standard solution of known concentration
is injected multiple times (most compendial methods require
typically five to six injections). The average peak area of the peak
of interest is computed. From a comparison of the peak area
of similarly injected and separated analyte with that
of the standard, the concentration of the unknown in the analyte
is calculated. This procedure is known as external calibration.
However, sometimes a known compound is added to both
the standard and the analyte sample. Then the ratio of the relative
peak area (or some times peak height) responses of the peak
of interest, and that of the added compound are evaluated.

From a comparison of the relative responses of the standard
and that of the analyte injections, the concentration
of the unknown is computed. This is known as internal calibration.
Sometimes, peak height is used instead of peak area.
The theoretical plates, resolution of two closely eluting peaks,
percent relative standard deviation values of multiple injections,
and tailing factor (extent of deviation of the chromatographic peak
shape from symmetrical Guassian peak) are used as system
suitability parameters. USP 24 (see Bibliography), and other
monographs provide examples of system suitability requirements
and methods of measurement to meet the corresponding
requirements.
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7. Mechanical products for plaque control

Good control of plague is accomplished by mechanical
procedures, which include brushing, flossing, and professional
prophylaxis. A professional cleaning is recommended at least
twice a year to remove plaque and tartar (calculus), both
supragingivally and subgingivally.

This article is devoted to toothpastes. The majority
of toothpastes advertised as specially formulated to control plaque
contain (in addition to fluoride) a foaming agent and a mild
abrasive, both of which facilitate plaque removal. However,
the only toothpaste accepted by the ADA as possessing an active
ingredient with proven ability to prevent or control plaque
formation and reduce gingivitis is Colgate Total, with Triclosan
as the active ingredient. Toothpastes claiming to be effective
against plaque are simply more effective than brushing without
any toothpaste because the use of toothpaste motivates people
to brush longer and more thoroughly. In fact, it is mainly
the mechanical action of brushing that removes plaque.

Toothpastes are effective as vehicles to deliver fluoride
and Triclosan to the tooth surface, and although fluoride may have
some effect against plaque bacteria and their enzymes, its major
effect is to make the tooth surface more resistant to destruction
by plaque bacteria.

With the exception of Colgate Total, other toothpastes
are accepted by the ADA for their fluoride content
and effectiveness against tooth decay but not for their plaque-and
gingivitis-reducing properties.
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8. Intrinsic Dissolution Rate

The intrinsic dissolution rate (IDR) of a pure substance
is the rate at which it dissolves from a constant surface area whilst
the temperature, agitation, pH, and ionic strength of the dissolution
medium are kept constant.

Thus, for a drug substance, the IDR is independent
of formulation factors and measures the inherent solubility
of the drug in the dissolution medium. Thus, IDR determinations
can be used to characterize bulk drug substances and excipients
and to test the chemical equivalence of active pharmaceutical
ingredients synthesized by different processes. They can also
provide an important insight into the dissolution behavior of a drug
in physiological conditions or distinguish whether changes
in the dissolution profile of a drug product in various biorelevant
media are due to interactions between the medium and formulation
excipients or medium and drug substance or both. Subsequently,
this test has a place in the screening process of drug candidates
for further development. Yu et al. have discussed the feasibility
of using IDR as opposed to saturation solubility data to place drugs
in a Biopharmaceutics Classification System.

(BCS) class as in vivo drug dissolution is a dynamic rate
controlled process rather than an equilibrium process.

The IDR is a key indicator of the potential bioavailability
of a candidate drug where an IDR 1.0 mg/ min/cm2 suggests that
drug dissolution will not be the rate-limiting step to absorption
whilst an IDR - 0.1mg/ min/cm2 suggests that drug dissolution
will be the rate limiting step to absorption. An intermediate value
suggests that drug dissolution may be the rate-limiting step
to absorption.
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9. The polymerase chain reaction (PCR) and the detection
of microbes

If a dozen copies of a pathogenic DNA virus are present per
milliliter or gram in body fluid or beef tissue intended for sale,
inoculation of the suspect source material into cell culture
orinatest animal for analytical testing is a very lengthy,
expensive process. It is unrealistic for use in the food industry
orina hospital, as are many other tests. If we seek particular
viruses (e.g., rabies), the most rapid, practical, and effective means
of detecting the virions is the PCR.

The general sequence of events in performing PCR is shown
in Fig. 4. The primer used is an oligo specific to the organism to be
detected. Commencing with the DNA recovered from one
or several organisms, the multiplication of genomic material can
be 107- to 108- fold in 35-90 min. By comparison, growing
the virions in cell culture to equivalent numbers (to allow
monoclonal antibody type analyses) usually requires 48 h or more.
In cases where life hangs in the balance of an accurate analysis,
those hours may be critical. Even with bacterial or fungal
pathogens, the time required to generate sufficient genomic
material for analysis by PCR is 35-45 min but 24-48 h
in conventional culture an appropriate nutrient medium on.
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[—_ Tasget DNA seguence ———]

In 8860 1, the two strands
are separaied by heating

In step 2, prmmens are added,
which are complementary 1o

the erds of the targel soequence.
Theéy bind 10 the ongingl strands
whan tha solution is coolad, tha
process of annealng

in sap 3, the primars are
axtendod with DNA polymarase.
which adds nuclectides 1o sach
prnes

The cycle ends, ywakling two
copies of the larget sequence

Steps 1 through 3 are then
repealed yielding four copias
and 5o on. After one hour,
more (han one bilion copes
of the 137081 SBqUENncH are
oreated

Fig. 4 Sequence of events in the PCR
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10. Dosage Form Design: A Physicochemical Approach

Over the past several years, the fraction of new drug
products that are new chemical entities has steadily decreased,
reflecting the tremendous cost required to bring new chemical
entities to the marketplace. Increased understanding of drug
metabolic and toxicologic factors, such as the effect of the patient
age on drug distribution, the genetic factors that may result
in dramatic intersubject variability in metabolism, short-term
versus long-term exposure toxicities, and the potential
for teratogenic, mutagenic, and embryotoxic effects, has increased
the scrutiny under which governmental agencies view the new
chemical entity.

This careful inspection is intended to minimize
the possibility of toxic reaction(s) and to demonstrate the safety
and efficacy of new drug products. The regulatory process has also
resulted in significantly more costly and time-consuming testing
prior to commercialization.

This increased emphasis on safety has placed an additional
burden on those who are involved in the development of new
drugs, while increasing financial pressures have led to the need
for decreased development time. The investigation of approved
drugs has resulted in enhanced patient safety and therapeutic
efficacy by directing research efforts toward the more efficacious
delivery of known pharmacologically active  agents
to the appropriate physiologic site. This trend has caused
pharmaceutical researchers to seek the most suitable methods
to deliver both new and existing compounds in the most
pharmacologically appropriate manner. The methods may be
designed to optimize bioavailability, minimize toxicity and side
effects, and improve stability. The objective of this article
is to present approaches that have been employed to improve
bioavailability and/or minimize the toxicity and side effects
of various drugs.
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A rational approach to dosage form design requires
a complete understanding of the physicochemical
and biopharmaceutical properties of the drug substance.

For example, the successful design of an efficacious oral
dosage form requires an understanding of the pathways
of physiologic disposition of the drug.

On oral administration of an immediate release dosage form
(the most common delivery system), the dosage form must
disintegrate, the drug must dissolve in the gastrointestinal (GlI)
fluids, cross the GI mucosa, enter the mesenteric blood system,
and pass through the liver prior to reaching the systemic
circulation and the site of action.

The drug may be metabolized by GI fluids, by enzymes
inthe gut wall, or by hepatic metabolism prior to reaching
the systemic  circulation. The net result is incomplete
bioavailability due to first-pass metabolism (inactivation),
and/or metabolic formation of a pharmacologically active species.

The physicochemical and biopharmaceutical properties
of the drug can have a tremendous impact on its bioavailability
and, hence, on its efficacy and toxicity profile.
Thus, understanding these parameters is often tantamount
to the selection and development of the optimum dosage form.
These properties of the drug are its:

e pH solubility profile and dissolution rate;

e Partition coefficient between lipoidal barriers and aqueous
physiologic media;

e Stability and/or degradation rate in the physiologic;

e Fluids;

e Susceptibility to metabolic inactivation;

e Mechanism of transport through biologic membranes.

The aqueous solubility of a drug in the 2-8pH range has
a direct influence on its oral and parenteral formulations. A drug
with poor solubility (i.e., less than 0.1 mg/ml) in acidic media may
show poor and erratic oral bioavailability due to the dependency
of absorption processes in Gl fluids.
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Intravenous dosing requires that the drug be administered
ina soluble form. The adjustment of pH, the addition
of a cosolvent or a ligand for complexation, or the formation
of an emulsion may permit solubilization, but each of these
techniques has limitations. Rapid intravenous administration
of a solubilized drug can result in rapid dilution in an environment
in which the drug is insoluble, resulting in incomplete availability
and a delayed response due to the formation of particulate matter
within the vascular system.

Poor aqueous solubility is not always a limitation; in fact,
itmay be a desirable feature for a sustained effect after oral
or parenteral administration. Oral sustained release may be
achieved if the drug combines poor aqueous solubility
with the ability to be adsorbed throughout the Gl tract. Parenteral
sustained release can Dbe achieved after intramuscular
administration of a suspension of a drug with low solubility under
physiologic conditions or from a drug that precipitates from
an aqueous vehicle or that forms a reservoir or depot from an oil-
containing dosage form.

The lipid-aqueous partition coefficient of a drug molecule
affects its absorption by passive diffusion.

In general, octanol/pH 7.4 buffer partition coefficients
in the 1-2 pH range are sufficient for absorption across lipoidal
membranes. However, the absence of a strict relationship between
the partition coefficient of a molecule and its ability to be absorbed
is due to the complex nature of the absorption process. Absorption
across membranes can be affected by several diverse factors that
may include the ionic and/or polar characteristics of the drug
and/or membrane as well as the site and capacity of carrier-
mediated absorption or efflux systems.

Compounds that are intended for oral administration and can
undergo rapid degradation at low pH may require protection
from the acidic environment of the stomach. Protection can often
be afforded by administering the drug in the form of an acid-
insoluble chemical species or in a dosage form with an acid
resistant coating. The insoluble chemical species must remain
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insoluble and unavailable for solution degradation as it passes
through the stomach and must dissolve upon reaching
the chemically more stable environment of the intestine at a higher
pH. To be effective, an acid-resistant coating must remain intact
and protect its contents until it reaches the required pH to dissolve
the coating and release the contents in the intestine where the drug
may be more stable. Metabolic inactivation of a compound
following oral administration can occur in the Gl lumen, the Gl
mucosa, or the liver. The site of metabolism and the susceptibility
of the metabolic processes to saturation are factors that may
influence oral bioavailability.

Occasionally, some of these factors may be altered
to optimize oral bioavailability. For example, segment specific
metabolic sites within the GI tract may be avoided through the use
of pH-dependent coating materials that rely on the local pH
environment of the GI tract to release the drug. Absorption
from the lower colon and rectum can reduce exposure to the portal
circulation and the first-pass inactivation that can occur in the liver
and, thus, provide the opportunity to improve systemic availability
following oral administration. Enzyme systems may be saturated
by the rapid release of the contents of the dosage form at a local
site or by co-administration within the dosage form
of a competitive inhibitor.

Once the physicochemical and biopharmaceutical properties
of the drug are determined and the desired plasma concentration
profile is defined, the pharmaceutical scientist can select
and develop an efficacious dosage form by utilizing a formulation
approach, a prodrug approach, a device approach, or an alternative
administration route approach.
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