Holinatyi O. P., Grusha L. O., Kvitsynska V. V.

ENGLISH PROFICIENCY

FOR STUDENTS STUDYING IN THE SPECIALTY OF

BIOTECHNOLOGY AND
BIOENGINEERING



VK 811.111:577.2:60(075.8)

Asemopu:
TlominaTwii O. I1., I'pyma JI. O., Keinuaceka B. B.

Ogopmaennsa:
Toninarwii O. I1.

Peyenzenmu:

I. M. JlutoBueHKO — J-p meln. Hayk, npodecop Kadeapyu aHriiiicbkol MOBHM TEXHIYHOTO cupsiMyBaHHs Ne 2 ¢akynbTery
minreictuky KIII im. Iropst Cikopcbkoro

H. B. CryunHcbKa — 1I-p mell. Hayk, 3aBigyBad Kadeapu MeanuHoi i 6ionoriuHoi ¢isuku Ta inpopmatuku HMY imeni
O. O. boroMoibIs

3ameeposiceno Ha 3aciOaHHi YUKI080i MemoOUUHOi KOMICTi
3 cycninvHo-ninesicmuunux oucyuniin HMY iveni O. O. bocomonvys
SK HABYANbHUL NOCIOHUK 07151 cmyOenmis 3axk1adis suwoi oceimu 1V piena akpeoumayii
(npomoxon Ne 11 6io 11.06.2026)

English Proficiency for Students Studying in the Specialty of Biotechnology and Bioengineering — Anrmiiicbka MoBa st
CTYJICHTIB, SKi HABYAIOTHCSA 3a cCroemianbHicTIO «bioTexHosoris Ta OioimkeHepis»: Hapuanbnuit mociouuk / O. II.
Tominatwit, JI. O. I'pyura, B. B. Ksinunceka. — K.: Kuura-mmoc, 2026. — 137 c.

HaBuansamii mociOuuk “English Proficiency for Students Studying in the Specialty of Biotechnology and
Bioengineering” mpu3HaueHWid AN CTYNCHTIB 3aKIadiB BHIIOI OCBiTH IV piBHSA akpenwrariii, ski HaBYAIOTHCS 3a
cneuianbHocTsAME «bioTexHomnorisy», «bioiHXeHepis» Ta CIIOpiAHEHUMH HAaNpsIMaMK IPUPOJHAYHX HAYK.

Meroto nociOHuKa € GpopMyBaHHS Ta PO3BHTOK aHTJIOMOBHOI KOMYHIKaTHBHO{ KOMIIETEHTHOCTI CTYAEHTIB Y
aKaJleMiYHOMY Ta IpoQeciiHOMY CepeOBHILIl 3 aKIIEHTOM Ha HayKOBY KOMYyHiKalilo y cdepi cydacHoi 6GioTexHoorii Ta
OioimKeHepii.

3MICT MOCiOHMKa OXOIUTIOE OCHOBHI TEMH OI0TEXHOJIOTi Ta OioiHkKeHepil, 30KkpeMa piBHI opraHizaliii >KUBHX
cucreM, OyzoBy Ta (QyHKIUIi KIIITHHU, MIKDOOPTaHi3MHU Ta BIpYCH, KYJIbTYPU POCIMHHHX 1 TBAPUHHUX TKAHUH, CUCTEMH
OpraHi3My IIFOJMHHU, TEHETUKY, MPOMHUCIOBY OIOTEXHOJIOTiIO, a TaKOXX CydJacHi OiIOMEIWYHI TEXHOJIOTII, BKIFOYaIOUH
MOHOKJIOHAJIFHI aHTHUTIJIA Ta TAPTETHY TEPAIIIIO.

Oxpemutit posain “Core English Grammar for Academic Communication” cucTeMaTu3ye OCHOBHI TpaMaTH9Hi
CTPYKTYpH, HEOOXi/THI 151 epeKTHUBHOTO aKaJeMidHOTO MOBJICHHS.

[NociOHUK cripsiMOBaHMI pO3BHBATH HABUYKM YMTAHHS, TOBOPIHHS Ta IHCbMa aHTIIIHCHKOI0 MOBOIO, ()OPMYBATH
BMIiHHSI PO3yMITH HayKOBI TEKCTH, OpaTH y4acTb B aKaJeMIiYHUX JHCKYCisiX, MPE3EHTYyBaTH HayKoBy iHdopmaliio Ta
31iiicHIOBAaTH MpodeciiiHy KOMyHIKalil0 Ha MXKHAPOJIHOMY DiBHi.

HaBuanbHuii NOCIOHMK MOXKE€ BHKOPHCTOBYBATHCS ISl ayAMTOPHOI pOOOTH, CaMOCTIIfHOrO HaBYaHHS Ta B
YMOBaX 3MilLlIAHOTO HABYAHHSI.

[Mignucano 0o ApyKy .2026. dpyk odcernumit. [Tamip odpcerHuii.
®opmar . Haknag 300 mpum.

03057, Kuis, mpocn. bepecreiicekmii, 34. Cimourso JIK Ne 4904 Bix 20.05.2015 p.
Ten./dakc: +38 067 403 55 05

www.book-plus.com.ua

ISBN



CONTENT

MTEPEJIMOBA .......uuutiitiitiiieiintcsnicsnnississsessstesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssss 4

CORE ENGLISH FOR BIOTECHNOLOGY & BIOENGINEERING.........cccceceerurrersaecnnene 5
UNIT 1. INTRODUCTION TO BIOTECHNOLOGY AND BIOENGINEERING..........cccccceveennnnne 6
UNIT 2. OBJECTS AND METHODS OF BIOTECHNOLOGY AND BIOENGINEERING. ......... 13
UNIT 3. LEVELS OF ORGANIZATION OF LIVING MATTER............... IMomuaxka! 3akiaaky He
BU3HAYEHO.
UNIT 4. CELL: STRUCTURE AND FUNCTIONS................ IHomuaka! 3akaaaKy He BU3HAYEHO.
UNIT 5. CHEMICAL COMPOSITION OF THE CELL......... IHomuixka! 3aknaaky He BU3HA4YEHO.
UNIT 6. MICROORGANISMS ..ottt Homuaka! 3akaaaky He BUSHAYEHO.
UNIT 7. ANIMAL TISSUES ..ot IHomuaka! 3akaaaKy He BU3HAYEHO.
UNIT 8. PLANT TISSUES.....coiiieieeeeeeeeee e MMomuaka! 3akaaaky He BUSHAYEHO.
UNIT 9. SYSTEMS OF THE HUMAN ORGANISM ............ Homuaka! 3akaaaky He BUSHAYEHO.
UNIT 10. SYSTEMS THAT ENSURE NEURO-HUMORAL REGULATION: NERVOUS AND
ENDOCRINE SYSTEMS ... HHomuaka! 3akaaaky He BUSHAYEHO.
UNIT 11. GENETICS. HEREDITY ...ooeoviiiiiiiiiieeieeeeeeeee Momuaka! 3akaaaky He BUSHAYEHO.
UNIT 12. GENETICS. VARIATION ......coovviiiiiiiiiiiieeeeeeeeeien, HHomuaka! 3akaaaky He BUSHAYEHO.

UNIT 13. BIOTECHNOLOGY IN SELECTION AND REPRODUCTION OF ORGANISMS
.................................................................................................. HHomuaka! 3akaaaky He BUSHAYEHO.

UNIT 14. INDUSTRIAL BIOTECHNOLOGY .....ccceevvuvenneee. MMomuaka! 3akaaaky He BUSHAYEHO.

UNIT 15. BIOTECHNOLOGY IN MEDICINE...................... HHomuaka! 3akaaaky He BUSHAYEHO.
CORE ENGLISH GRAMMAR FOR ACADEMIC COMMUNICATION.......ccceec. [Tomuika!
3akyiagKy He BUSHAYCHO.

1. PRESENT SIMPLE & PRESENT CONTINUOUS............ MMomuaka! 3akaaaky He BUSHAYEHO.

2. ARTICLES (A, AN, THE, ZERO ARTICLE)...................... Momuaka! 3akaaaky He BUSHAYEHO.

3. COUNTABLE & UNCOUNTABLE NOUNS (SOME, ANY, MUCH, MANY, A LOT OF)
.................................................................................................. MMomuaka! 3akaaaky He BUSHAYEHO.

4. PAST SIMPLE & PAST CONTINUOUS........ccccocvvereene IHomnuxka! 3akiagky He BU3HAYECHO.
5. WAYS OF EXPRESSING THE FUTURE ..........ccccoueee. MMomuaka! 3akaaaky He BUSHAYEHO.

6. MODAL VERBS: ABILITY & NECESSITY (CAN, MUST, HAVE TO)....ITomuika! 3akaagky
He BU3HA4Y€HO.

7. MODAL VERBS: ADVICE, PERMISSION, PROBABILITY (SHOULD, MAY, MIGHT,

(610181 51 D ) TSRS MMomuaka! 3akaaaky He BUSHAYEHO.
8. COMPARATIVE & SUPERLATIVE ADJECTIVES.......... IHomnuxka! 3aknagky He BU3HAYECHO.
9. PRESENT PERFECT & PAST PERFECT ..........cceuveenneee. MMomuaka! 3akaaaky He BUSHAYEHO.
10. GERUND & INFINITIVE (DOING VS TO DO) ............. IHomnixka! 3aknagky He BU3HAYECHO.

3



11. CONDITIONALS (ZERO, FIRST, SECOND, THIRD) ... [lomuaka! 3akjiaaky He BU3HAYEHO.
12. SIMPLE TENSES: PASSIVE VOICE.........ccocvvvniieeen. omuaka! 3akaaaky He BU3HAYEHO.

HEPEIMOBA

CydacHUHl pO3BUTOK OlOTEXHOJIOTIT Ta OlOIHXKEHEpil XapakTEePH3ye€ThCsl CTPIMKUM
3pOCTaHHSIM 00CSTy HAayKOBHX 3HaHb, AaKTHBHOIO MDKHApPOJHOIO CIIBIPAICI0 Ta HIMPOKUM
YIPOBAPKEHHSM 1HHOBAIIITHUX TEXHOJIOT1H Y MEIULIUHY, IPOMHUCIIOBICTD, CLIILChKE TOCIOAAPCTBO i
OXOPOHY JOBKULISA. Y IIMX YMOBaX BOJIOAIHHS AHIJIIHCHKOIO MOBOIO € HEBiI’€MHOIO CKJIaJI0BOIO
npodeciiftHOT mAroTOBKY MallOyTHIX (axiBI[iB, OCKUTLKH CaMe aHTJIiliChKa MOBA BHCTYTIA€ OCHOBHHM
3ac000M MI>KHApOJHOI HayKOBOI KOMYHIKallii, JOCTYITy A0 Cy4YaCHHUX AOCIIKEHb Ta mpodeciiiHoro
PO3BHTKY.

Hapuansuuii mocionuk «English Proficiency for Students Studying in the Specialty of
Biotechnology and Bioengineering» po3pobieHo isi CTYHCHTIB 3akKJaiB BHUIINOI OCBITH, SKi
HaBYAIOThCS 3a CHelialbHOCTAMU «bioTexHomoris», «bioiHkeHepis» Ta IHIIUMU CHOPITHEHUMH
HAaNpsAMAMK TIPUPOJHMYMX HayK. Moro Meroro € (popMyBaHHsS Ta BJIOCKOHAJICHHS AHIVIOMOBHOI
KOMYHIKaTUBHOI KOMIIETEHTHOCTI 3/100yBa4iB OCBITH, HEOOXiTHOI I YCHIIIHOI HaBYAIbHOI,
HAyKOBOi Ta TpoQeCciiHOT TisITBHOCTI.

CrpykTypa nocioHnka moOyioBana 3 ypaxyBaHHIM IPUHIUITY TIO€THAHHS MOBHOT ITi ITOTOBKH
3 ¢axoBuM 3micToM. HaBuanbpHHIA MaTepiall OXOIUTFOE KJIFOUOBI TEMH Cy4acHOI O10TeXHOJIOTIi Ta
OioimkeHepii, 30KkpeMa 00’ €KTH Ta METO/IM raily3i, piBHI OpraHizaii »kuBoi marepii, Oy0By i pyHKITT
KJIITUHH, MIKPOOPIaHi3MH, POCIMHHI Ta TBapHHHI TKAaHUHM, CUCTEMHU OpraHi3My JIIOIMHH, OCHOBU
TeHETUKH, IIPOMHUCIIOBY O10TEXHOIIOT1I0 Ta O10TEXHOIOT1YH1 Mi X011 B MeTUITNHI. Takuii TeMaTuaHum
1001p CrpUsi€e HE JIUIIE PO3BUTKY MOBHHUX HABHUOK, a i MOTTMOIEHHIO PO eciitHIX 3HaHb CTY/CHTIB.

Oco06nuBy yBary npuaijieHo (OpMyBaHHIO HaBHUOK poOOTH 3 AHITIOMOBHUMH HayKOBHMH
TEKCTaMHU, PO3BUTKY AaKaJeMIYHOTO MHUCbMAa, YCHOTO MOBIEHHS Ta MpogeciiiHoi KoMyHiKaii.
3aBaaHHs MOCIOHWKA CIIPSMOBAHI Ha PO3BUTOK yMIHHS aHamizyBaTH ¢axoBy iH(popMallito, Opatu
y4acThb y JAMCKYCIIX, NPE3EHTYyBaTU pe3yibTaTH AOCIII)KEHb 1 BHUKOPUCTOBYBaTH MNpOQeciiiHy
TEPMIHOJIOTIIO B PeaIbHUX KOMYHIKATUBHUX CUTYaLlISX.

Oxkpemuii po3ain «Core English Grammar for Academic Communication» MIiCTUTB
CHCTEMaTHU30BaHUN BHUKJAJl OCHOBHHMX I'paMaTHYHUX SBMI aHIVIIMCbKOI MOBH, HEOOXITHMX IS
e(EeKTUBHOTO aKaJeMIYHOIo CIiJIKyBaHHS. [ paMaTnyHuil MaTepian MOJaHo 3 ypaxyBaHHSAM MOTpeo
CTYIEHTIB NPUPOJHUYMX CHEliabHOCTEH Ta OpIEHTOBAaHO Ha HOro NMpakTHYHE 3aCTOCYBaHHS B
HaBYAIbHIN 1 HAYKOBIN JiSUTBHOCTI.

[TocibHuk Moke OyTHM BUKOPUCTaHMM MiJ 4ac aBAMTOPHUX 3aHITh, CaMOCTIHHOI poOoTH
CTYIEHTIB, a TaKOXK y 3MIIIaHOMY Ta JAMCTaHUIHHOMY (opMaTax HaBuaHHsA. Marepianu BUAAaHHS
CHPUATUMYTh (OPMYBAHHIO MOBHOI KOMIIETEHTHOCTi, PO3BUTKY MpodeciiiHoi MOOLIBHOCTI Ta
MIITOTOBITI MaOyTHIX (haxXiBIlIB 10 AKTUBHOI y4acTi B MDKHAPOJIHOMY HayKOBOMY Ta MpodeciitHOMy
CEPEIOBHIILI.
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UNIT 1. INTRODUCTION TO BIOTECHNOLOGY AND BIOENGINEERING

LEAD IN

1. Learn the following words. Pay attention to their pronunciation.

biosafety [ bar.ouv'serf.ti] biobesneka
cell [sel] KIimuHa
cartilage [ 'ka:.tolid3] Xpsw
contamination [konteemr neifn] 3apasicenHs, 3a0pyOHeHHs.
DNA [ dizen’er] JHK
enzyme [‘enzaim] Gepmenm
field [fi:1d] 2anysb
gene [d3i:n] 2eH
medium [ 'mi:diom] cepedosuwye (dcusuivhe)
nutrient [ nju:triont] NOJNCUBHA PEUOBUHA
protein [ proutin] oinox
purification [ pjooartfi 'kerfon] oYU eHHSL
quality [ kwoloti] AKICMb
separation [ sepa rerfon] PO30iNeHHs
stem cells ['stem selz] CmMosoOyposi KiimuHu
tissue ['trfu:] MKAHUHA
viability [,vaia bilati] HCUMMEZOAMHICb
waste [weist] 8i0X00U
yeast [ji:st] OpidHcOXHCT

2. What word combinations can you make using words from the two boxes?

1) sterile a) engineering
2) enzyme b) medium
3) recombinant ¢) system




4) bioprocess d) activity

5) microbial e) culture

6) cell f) DNA

7) culture g) fermentation
8) tissue h) technique
9) genetic i) conditions
10) bioreactor j) technology

3. Get familiar with some facts about organization of living matter and search for more information
to present to the group.

1. Biotechnology is the use of living organisms or their components to develop useful products
and technologies.

2. Genetic engineering allows scientists to modify DNA and create recombinant organisms.

3. Cell culture is a fundamental laboratory technique used to grow cells under controlled
conditions.

4. Microbial fermentation is widely used in the production of antibiotics, alcohol, and enzymes.

5. A bioreactor is a system designed to support biological reactions under controlled
environmental conditions.

6. Sterile conditions are essential in biotechnology to prevent contamination of cultures.

7. Enzymes act as biological catalysts that accelerate chemical reactions in cells.

8. Tissue engineering combines biology and engineering to create artificial tissues for medical
use.

9. Culture media provide nutrients required for the growth of cells and microorganisms.

10. Bioprocess technology focuses on designing and optimizing industrial biological production
systems.

READING PASSAGE
4. Read the text.
INTRODUCTION TO BIOTECHNOLOGY AND BIOENGINEERING

Biotechnology and bioengineering are interdisciplinary fields that combine biology,
chemistry, engineering and information technologies to develop solutions in medicine, agriculture,
industry and environmental protection by using living systems and biological processes.
Biotechnology focuses on the use of living organisms or their components, while bioengineering
applies engineering principles to design and optimize biological systems and processes for practical
applications. Genetic engineering enables the modification of DNA sequences in organisms, allowing
scientists to produce recombinant proteins, improve crops and develop new medical therapies. Cell
culture is a basic laboratory technique used to grow animal or plant cells outside the organism under
controlled conditions for research and industrial purposes. Microbial fermentation is a widely applied
process in biotechnology that uses microorganisms such as bacteria and yeast to produce valuable
products including antibiotics, enzymes and alcohol.

A bioreactor is a specialized system designed to provide optimal environmental conditions for
biological reactions such as fermentation or cell growth on an industrial scale. Sterile conditions are
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essential in all biotechnological processes to prevent contamination by unwanted microorganisms that
could interfere with experiments or production. Enzymes are biological catalysts that speed up
chemical reactions in cells and are widely used in industrial biotechnology for efficient and selective
processes. Tissue engineering combines principles of biology and engineering to create functional
biological substitutes such as artificial skin, cartilage or other tissues for medical use. Culture media
are nutrient-rich solutions that provide the necessary physical and chemical environment for the
growth of cells and microorganisms in laboratory conditions. Bioprocess technology integrates
biological sciences with engineering methods to design, scale up and optimize production processes
for pharmaceuticals, food products and environmental applications.

Upstream and downstream processing are key stages in biotechnological production, where
upstream involves preparation of biological systems and downstream focuses on purification,
separation and recovery of final products. Monitoring of physical, chemical and biological parameters
is crucial in biotechnology to ensure stability of cultures, prevent contamination and maintain optimal
productivity in bioreactors. Modern biotechnology has wide applications in medicine, including
vaccine development, in agriculture for improving crop resistance, and in environmental protection
through waste treatment and bioremediation processes. Another important aspect of bioengineering
is the development of scalable and cost-effective production systems that allow laboratory discoveries
to be transferred into industrial-scale manufacturing while maintaining product quality, safety
standards and reproducibility across different production batches. Together, these fields form the
foundation of modern life sciences and technological innovation worldwide.

Recent advances in biotechnology have been driven by powerful tools such as genome editing,
bioinformatics and artificial intelligence, which enable researchers to analyze complex biological data
and develop innovative solutions more efficiently. Personalized medicine is an emerging area that
uses genetic information to tailor treatments to individual patients, improving therapeutic outcomes
and reducing adverse effects. Synthetic biology further expands the possibilities of biotechnology by
designing and constructing new biological systems with specific functions for medical, industrial and
environmental applications. The growing demand for sustainable technologies has also increased
interest in bio-based products, renewable resources and environmentally friendly manufacturing
processes. As biotechnology and bioengineering continue to evolve, they play an increasingly
important role in addressing global challenges related to health, food security, energy production and
environmental sustainability.

LANGUAGE DEVELOPMENT
5. Match English words with the Ukrainian equivalents and make sentences.

1) solution a) Xpsi

2) apply b) pimenss, po3unH
3) design €) IpiLEKIKI

4) yeast d) ounmeHHs

5) contamination e) 3a0pyaHEeHHS




6) interfere

f) 3actocoByBaTu

7) cartilage

g) 3aBa)kaTH, BTPy4aTucs

8) downstream

h) npoexryBaru, po3poOusiTu

9) purification

i) BHUPOOHMLITBO

10) manufacturing

j) mocToOpobka

6. Match the following terms with their definitions.

1) biotechnology a)

the application of living systems and organisms to develop
useful products and technologies

2) bioengineering b)

the use of engineering principles to design and optimize
biological systems and processes

3) upstream c)

a process in biotechnology that includes initial stages such as
preparation of cells, media and growth conditions before the
main production step

4) downstream d)

the stage in bioprocessing that involves purification,
separation and recovery of the final product

5) cartilage e)

a flexible connective tissue found in joints and other parts of
the body

6) bioremediation f)

the use of living organisms or their products to remove or
neutralize environmental pollutants

7) vaccine 2)

a biological preparation that provides immunity against a
specific disease

8) agriculture h)

the science and practice of farming, including cultivation of
plants and breeding of animals

7. Complete the following sentences by choosing a suitable word from the box.

genetic engineering

cell culture  fermentation  enzyme  bioreactor  sterile conditions  culture medium

purification ~ downstream  bioprocess

1. Cells are grown in controlled laboratory environments using .

2. Alcohol and antibiotics are often produced through  in industrial processes.
3. Many biochemical reactions in cells are accelerated by an .
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LR, A

A controlled system such asa  is used for large-scale biological production.
To avoid contamination, experiments must be carried out under .

The growth of microorganisms depends on an appropriate .

Scientists can create new traits in organisms through .

The final product is obtained after  , which removes unwanted substances.
In industrial biotechnology, separation steps are part of _ processing.

10. The whole process of using living systems for production is calleda .

8. Say whether the following statements are true or false. Comment on your answer.

LR AANDN R WD

Biotechnology only deals with medicine and has no applications in industry.

Cell culture allows scientists to grow cells outside the organism under controlled conditions.
A bioreactor is used to support and control biological reactions on an industrial scale.
Enzymes slow down biochemical reactions in living cells.

Sterile conditions are important to prevent contamination in biotechnological processes.
Genetic engineering cannot be used to modify DNA in organisms.

Downstream processing includes purification and recovery of the final product.

Culture media are not necessary for the growth of microorganisms in laboratory conditions.
Fermentation is only used in food production and has no medical applications.

10. Bioprocess technology is unrelated to industrial production systems.

9. Fill the gaps.

s L=

7.
8.
9.

Biotechnology and bioengineering are interdisciplinary fields that are organized into ... .
Modern biotechnology includes working with basic units such as ... .

Biological molecules can interact and form complex structures through chemical bonds ... .
Cells are the fundamental units of biotechnology, capable of carrying out essential processes

Some cells are used independently in laboratory systems such as cell cultures ... .
Prokaryotic cells are simple unicellular organisms widely used in biotechnology for
fermentation and production processes.

Biotechnological applications involve organisms ranging from bacteria to ... .

A bioprocess is a set of operations involving living organisms that ... .

A bioreactor is a controlled system where cells or microorganisms grow together ... .

10. Biotechnological systems provide ... .

10. Answer the following questions.

e A A ol i

What is the focus of biotechnology as a scientific field?
What is the main difference between biotechnology and bioengineering?
What is a cell culture used for in biotechnology?
What role does fermentation play in industrial biotechnology?
What is the function of a bioreactor?
Why are sterile conditions important in laboratory and industrial processes?
What is genetic engineering used for?
What does downstream processing include?
11



9. What is the purpose of culture media?
10. Where are biotechnological methods applied in real life?

11. Translate the following sentences into English.

1. BioTtexHosoris € M KAUCIUIUTIHAPHOIO HAYKOIO, IO TOEIHYE 010JI0TII0, XIMIIO Ta THXKEHEPIIO
U1 CTBOPEHHSI KOPUCHUX TPOIYKTIB.

2. bioimxkeHepis 3acTOCOBY€ IHXKCHEpHI MNPHUHLUMOMN JUIS TPOEKTYBAaHHA Ta ONTHMi3amii
010JI0TYHUX CHCTEM.

3. KuituHHa KyapTypa BHUKOPHCTOBYETHCS JJIsi BHPOLIYBAaHHS KIITHH 11032 OpPraHi3MOM Yy
KOHTPOJIbOBAaHUX YMOBaX.

4. ®epMmeHTallis € BAKIMBUM IIPOLIECOM Y BUPOOHHIITBI aHTUO10THKIB, (PEpMEHTIB 1 GioeTaHOMy.

5. biopeakrop 3a0e3nedye ONTUMAalbHI YMOBU JUISI POCTY KIITHH 1 MIKpOOPraHi3MiB Yy
IIPOMUCIIOBHX MacIITadax.

6. CrepunbHi yMOBHM HEOOXimHI Asi 3amoOiraHHs KOHTaMiHAIil MmiJg dac J1abopaTOpHUX
JOCIIIIPKEHb.

7. Tenermuna imxeHepis no3Boisie 3miHtoBatn JIHK oprani3miB i cTBOproBaT pekoMOiHAaHTHI
CTPYKTYpH.

8. En3umu npuckoproroTh 010XiIMIYHI peakIlii, iF0un K O10JI0T1UHI KaTajli3aTopH.

9. TloxuBHI cepenoBuIa 3a0€3MEUyIOTh HEOOX1IHI PEUOBUHHM IS POCTY KITITHH.

10. Bionpouecy BKIIOYarOTh BUKOPUCTAHHS KUBHX CUCTEM JJIS1 OTPUMAHHS KOPUCHUX TIPOAYKTIB
y IIPOMHUCIIOBOCTI.

TALKING POINTS
Using additional information resources, speak on the following topics:

e cecosystems and their role in biological systems;
e interaction between organisms and the environment;
e energy flow and nutrient cycling in ecosystems.

MORE READING
Read the text and provide answers to the following questions.

What is an ecosystem?

What are the main components of an ecosystem?

What is the difference between biotic and abiotic factors?
How is energy transferred in an ecosystem?

What role do microorganisms play in ecosystems?

SR W=

What is bioremediation?

ECOSYSTEMS
An ecosystem is a complex biological system that includes all living organisms in a specific
area and their interactions with each other and with the physical environment. It represents one of the
highest levels of organization in biology and is important for understanding natural and engineered
biological processes in biotechnology and bioengineering.
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Ecosystems consist of two main components: biotic and abiotic factors. Biotic factors include
all living organisms such as bacteria, plants, animals, and fungi. Abiotic factors include non-living
elements such as water, soil, air, sunlight, and temperature. The interaction between these components
determines the structure and stability of the ecosystem.

Energy in ecosystems flows through food chains and food webs. It begins with primary
producers such as plants and algae, continues through consumers, and ends with decomposers. Unlike
energy, matter is recycled in ecosystems through natural cycles such as the carbon and nitrogen cycles.

Microorganisms play a key role in ecosystems, especially in decomposition processes. They
break down organic material and return nutrients to the environment, making them essential for
maintaining ecological balance.

In biotechnology, the concept of ecosystems is used in environmental applications such as
bioremediation. Bioremediation is a process in which living organisms, usually microorganisms, are
used to remove or neutralize pollutants in soil, water, or air.

Understanding ecosystems is important in bioengineering because it helps in designing
sustainable technologies that minimize environmental impact and support ecological stability.

Biodiversity is another important characteristic of healthy ecosystems. A greater variety of
species increases ecosystem resilience and allows biological communities to adapt more effectively
to environmental changes and disturbances. Human activities such as deforestation, pollution,
urbanization, and climate change can negatively affect ecosystem structure and function, leading to
habitat loss and reduced biodiversity. Modern environmental biotechnology contributes to ecosystem
conservation through the development of sustainable waste management systems, wastewater
treatment technologies, and biological monitoring methods. Studying ecosystems provides valuable
knowledge for protecting natural resources and ensuring the long-term sustainability of both human
societies and the environment.
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UNIT 2. OBJECTS AND METHODS OF BIOTECHNOLOGY AND

LEAD IN

BIOENGINEERING

1. Learn the following words. Pay attention to their pronunciation.

editing

[ edrtm]

peoazysanHs

implication

[ 1mplr'ketfon]

HACNIOOK / 3HAYEHHS

pathway optimization

['pa:Ower pptimar zerfon]

onmuMizayiss MemaooIiyHUuxX
WIAXIB

pluripotent stem cells

[ pluart poavtont stem selz]

NIIIOPUNOMEHMHI cM0o80OYPosi
KAIMUHU

polymerase chain
reaction

[pa'limareiz tfein ri' ek fon]

noaimepasHa 1aHy0206a peaxyis

recombinant vectors

[r1'kpmbinant ‘'vektoz]

PpeKomMOIHaHmui ekmopu

restriction endonucleases

[r1'strikfon endou nju:kli:erziz]

PeCmpUKyiiHi eHOOHYKI1ea3u

selective breeding
strategies

[st'lektrv "bri:dim ‘straetodziz]

cmpamezii cenekmueHoco
PO36€0eHH5

site-directed mutagenesis

[sart di'rektid mju:to’dzenisis]

cnpmoeauud mymaceHes

strain

[strem]

wmam

three-dimensional
cultures

[Ori: dar ' menfonl "kaltfoz]

MPUBUMIDHI KYIbMYPU

2. What word combinations can you make using words from the two boxes?

1. recombinant a) cells

2. restriction b) chain reaction
3. yeast c¢) cultures

4. polymerase d) vectors

5. site-directed e) strategies

6. three-dimensional f) optimization
7. pluripotent g) endonucleases
8. pathway h) mutagenesis
9. selective breeding i) stem cells
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3. Get familiar with some facts about organization of living matter and search for more information
to present to the group.

1. Yeast (Saccharomyces cerevisiae) is not only used for baking and brewing — it is also used
to produce hepatitis B and HPV vaccines, because it performs eukaryotic protein folding like
human cells.

2. The polymerase chain reaction is so sensitive that it can amplify DNA from a single cell,
making it crucial in forensic medicine, early cancer detection, and viral diagnostics.

3. The revolutionary CRISPR-Cas9 system is a bacterial immune defense mechanism against
viruses, later adapted for precise genome editing in humans, plants, and animals.

4. In 3D culture systems, stem cells can spontaneously form mini-organs (organoids) such as
brain, liver, or intestinal structures — without a fully developed organism.

5. Gene therapy uses viruses that are genetically modified so they cannot cause disease but still
retain the ability to insert genetic material into human cells.

6. Modern bioreactors tightly control pH, oxygen, temperature, and nutrient flow, simulating
conditions similar to the human internal environment for optimal cell growth.

7. A single nucleotide change (SNP) can influence: drug metabolism (pharmacogenomics),
disease risk (e.g., diabetes, hypertension) and vaccine response

8. Using 3D bioprinting, researchers can already create skin, cartilage, and small tissue
structures, and experimental bioengineered kidneys are in development.

9. Even precise tools like CRISPR can sometimes modify unintended DNA regions, which is a
major safety concern in clinical gene therapy.

10. Modern biotechnology heavily depends on bioinformatics and Al, where genome sequencing
produces datasets larger than traditional clinical databases.

READING PASSAGE
4.Read the text.

OBJECTS AND METHODS OF BIOTECHNOLOGY AND BIOENGINEERING

Biotechnology and bioengineering constitute highly interdisciplinary domains that integrate
molecular biology, genetics, biochemistry, cell biology, systems biology, and chemical and
biomedical engineering to manipulate biological systems for the production of valuable products and
the development of diagnostic and therapeutic technologies. In contemporary biomedical sciences,
these fields underpin precision medicine, recombinant therapeutics, gene therapy, regenerative
medicine, and industrial biomanufacturing.

The objects of biotechnology represent hierarchical biological systems spanning molecular,
cellular, tissue, and organismal levels. At the molecular level, these include nucleic acids (DNA,
RNA), recombinant vectors (plasmids, viral vectors), enzymes (restriction endonucleases, ligases,
polymerases), regulatory proteins, and signaling molecules. At the cellular level, prokaryotic and
eukaryotic systems are widely utilized, including bacterial strains, yeast cells, mammalian cell lines
(e.g., CHO, HEK293), stem cells, and primary human cell cultures. At the tissue and organ level,
organoids, tissue explants, and bioengineered constructs serve as advanced experimental and
translational models. At the organismal level, genetically modified organisms (GMOs), transgenic
plants and animals, and model organisms (e.g., Drosophila melanogaster, Mus musculus) are essential
for functional genomics and disease modeling.

Microbial systems remain the cornerstone of industrial biotechnology due to their rapid
replication rates, metabolic plasticity, and capacity for heterologous protein expression. Escherichia
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coli 1s extensively employed for prokaryotic expression systems, whereas Saccharomyces cerevisiae
and Pichia pastoris are widely used for eukaryotic recombinant protein production. Viral vectors
(adenoviral, lentiviral, retroviral, adeno-associated viral systems) are critical tools in gene delivery,
gene editing, and vaccine platforms.

The methods of biotechnology and bioengineering can be classified according to molecular,
cellular, organismal, and process engineering levels.

At the molecular level, core methodologies include recombinant DNA technology, molecular
cloning, restriction fragment length polymorphism (RFLP) analysis, polymerase chain reaction and
its variants (QPCR, RT-PCR, digital PCR), site-directed mutagenesis, next-generation sequencing
(NGS), and genome editing technologies such as CRISPR-Cas9, CRISPR-Cas12, and base/prime
editing systems. These approaches enable precise genomic manipulation, transcriptomic profiling,
and functional gene analysis.

At the cellular level, biotechnology employs advanced cell culture systems, including two-
dimensional (2D) monolayer cultures, three-dimensional (3D) cultures, spheroids, and organ-on-a-
chip platforms. Hybridoma technology is used for monoclonal antibody production, while somatic
cell nuclear transfer (SCNT) and cell fusion techniques facilitate nuclear reprogramming and
antibody engineering. Stem cell technologies, including induced pluripotent stem cells (iPSCs), are
fundamental for regenerative medicine and developmental biology studies.

At the organismal level, methods include transgenesis, gene knock-out/knock-in models, RNA
interference (RNAIi), and selective breeding strategies combined with molecular marker-assisted
selection (MAS) and genomic selection. Gene therapy approaches are classified into somatic and
germline interventions, with somatic gene transfer being clinically applicable in modern medicine,
whereas germline editing remains ethically and legally restricted in most jurisdictions.

At the process engineering level, bioprocess engineering involves upstream and downstream
processing, bioreactor design (batch, fed-batch, continuous systems), metabolic engineering, and
synthetic biology approaches for pathway optimization. Fermentation technology is applied for large-
scale production of antibiotics, recombinant proteins, vaccines, monoclonal antibodies, and industrial
enzymes, with stringent quality control governed by Good Manufacturing Practice (GMP) standards.

In medical biotechnology, these methodologies are implemented in molecular diagnostics,
including biosensor development, liquid biopsy techniques, pharmacogenomic profiling, and high-
throughput screening platforms. They are also central to precision medicine, where integrative omics
data (genomics, transcriptomics, proteomics, metabolomics) guide individualized therapeutic
strategies.

Ethical, biosafety, and regulatory frameworks are integral to biotechnology and
bioengineering. Key concerns include genomic integrity, off-target effects of genome editing,
environmental risk assessment of GMOs, biosecurity of viral vectors, and long-term implications of
epigenetic and germline modifications.

LANGUAGE DEVELOPMENT
5. Match English words with the Ukrainian equivalents and make sentences.

1) recombinant vectors a) TCHHa Teparis

2) stem cells b) mramu
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3) gene therapy

€) pPEKOMOIHAaHTHI BEKTOPH

4) polymerase chain reaction

d) momiMepasHa JIaHIIOTOBA PEAKITis

5) bioengineering

€) CTOBOYpOBI KJIITUHH

6) strains

f) Oioimkenepis

7) CRISPR-Cas9

g) p€aaryBaHHs r€CHOMY

8) metabolic pathways

h) merabomniyHi mIIsAXH

9) implications

i) 3aponkosa niHis

10) germline

j) Hacmimku

6. Match the following terms with their definitions.

1) CRISPR-Cas9

a) system for large-scale biological production

2) PCR

b) method of DNA amplification

3) RFLP analysis

¢) precise genome editing tool

4) monoclonal
antibodies

d) identical antibodies from one cell clone

5) gene knock-out

e) technique detecting DNA fragment variation

6) bioreactor

f) undifferentiated cells capable of specialization

7) stem cells

g) inactivation of a specific gene

8) viral vectors

h) gene delivery tools based on viruses

7. Complete the following sentences by choosing a suitable word from the box.

metabolic

recombinant  vectors  transcription = CRISPR-Cas9 bioreactors  heterologous

sequencing  cornerstone  inferventions

1. In molecular biotechnology,

DNA technology is used to construct genetically

modified organisms for therapeutic protein production.
2. Viral are widely applied as gene delivery systems in both experimental and

clinical gene therapy.
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9.

10.

Next-generation enables high-throughput analysis of genomic and
transcriptomic data.

systems allow large-scale cultivation of engineered cells under strictly controlled
physicochemical conditions.
The expression of proteins in bacterial or eukaryotic hosts is a central strategy in
industrial biomanufacturing.

is a genome editing technology that introduces site-specific modifications in
target DNA sequences.
Regulation of gene plays a key role in controlling cellular differentiation and
functional protein synthesis.

pathway engineering is used to optimize biochemical fluxes for enhanced
production of metabolites and recombinant products.
Microbial systems remain the of industrial biotechnology.
Gene therapy approaches are classified into somatic and germline

8. Say whether the following statements are true or false. Comment on your answer.

1.

10.

Biotechnology is exclusively focused on the manipulation of microorganisms and does not
involve eukaryotic systems such as mammalian cell lines or stem cells.

Viral vectors used in gene therapy are derived from naturally occurring viruses that have been
genetically modified to ensure safe gene delivery.

PCR and next-generation sequencing provide identical types of genetic information and are
interchangeable in functional genomics research.

Stem cells are characterized by self-renewal capacity and the potential to differentiate into
specialized cell types, making them essential in regenerative medicine.

RFLP analysis is a protein-based technique used to study enzyme activity in metabolic
pathways.

CRISPR-Cas systems enable targeted genome editing by introducing site-specific double-
strand breaks in DNA.

Bioreactors operate only under batch culture conditions and are not applicable to continuous
bioprocessing systems.

Germline genome editing is widely accepted and routinely applied in clinical medical practice
across most countries.

Fermentation technology is applied for large-scale production of antibodies, recombinant fats.
The methods of biotechnology and bioengineering can be classified according to internal and
external processes.

9. Fill the gaps.

1
2
3.
4.
5
6
7

Biotechnology integrates molecular biology and engineering.
Recombinant are used in gene delivery systems.

sequencing is a modern method for genome analysis.

cultures allow three-dimensional cell growth.
Metabolic is used to optimize biochemical processes.
Gene can target somatic or germline cells.

analysis detects DNA fragment length variation.

18



8. Stem are used in regenerative medicine.
9. Tissue is applied to create artificial organs and biological substitutes.
10. CRISPR-based enables precise modification of genetic material.

10. Answer the following questions.

1.

10.

Which scientific disciplines are integrated within biotechnology and bioengineering?

What biological objects are studied at the molecular, cellular, tissue, and organismal levels
in biotechnology?

Why are microbial systems considered the cornerstone of industrial biotechnology?

Which microorganisms are commonly used for recombinant protein production, and what
are their specific applications?

What role do viral vectors play in gene delivery, gene editing, and vaccine development?
Which molecular-level methodologies enable precise genomic manipulation and functional
gene analysis?

How do three-dimensional (3D) cell cultures and organ-on-a-chip platforms differ from
traditional two-dimensional (2D) cultures?

What are induced pluripotent stem cells (iPSCs), and why are they important in regenerative
medicine?

How are somatic gene therapy and germline gene editing different in terms of clinical
application and ethical regulation?

What ethical, biosafety, and regulatory concerns are associated with modern biotechnology
and bioengineering?

11. Translate the following sentences into English.

RN R D=

o
(=4

bioTexHooris iHTErpy€e MOJIEKYISIPHY O10JI0TiI0 Ta TEHHY 1HXKEHEPIO.
PexomOiHaHTHI BEKTOPH BUKOPUCTOBYIOThCS Ui foctaBku JJHK y kiitunu.
CroBOypOBI1 KJIITUHH MalOTh 3AAaTHICTh A0 AU(epeHIarii.

[Tonimepa3Ha nanuorona peakuis ammidikye JTHK.

CRISPR-Cas9 3abe3mneuye TouHE pefaryBaHHs T€HOMY.

biopeakTopyu BUKOPUCTOBYIOTHCS [Tl TPOMHCIOBOTO BUPOOHUIITBA OLIIKIB.
MeTabo:1iuH1 HUISIXU PEryIol0Th KIITHHHI TPOLECH.

I'enna Teparist Moxke OyTH COMAaTUYHOIO 200 3apOJKOBOIO.

Ha xiiTHHHOMY PiBHI HIIMPOKO BUKOPHCTOBYIOThCS MIPOKAPIOTUYHI Ta €yKapiOTUYHI
CUCTEMHM, CTOBOYPOBI KJIITUHU Ta MEPBUHHI KyJIbTYpHU KIITHH JIIOAUHU.

. 'enernuno monudikosani opranizmu ('MO), TpaHCTe€HHI POCIMHU Ta TBAPUHU €

BaXXJIMBUMMU AJIA (byHKI_IiOHaJ'IBHO.f TCHOMIKH Ta MOJCJIFOBAHHS 3aXBOPHOBAHB.

TALKING POINTS

Using

additional information resources, answer questions:

e possible benefits and risks of using genetically modified organisms in agriculture and
medicine;

e strict limits on genome editing in humans: pros and cons:

e biotechnology and global challenges ( food security, environmental pollution).
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MORE READING
Read the text and provide answers to the following questions.

What are the main fields of application of biotechnology and bioengineering?
What is the role of medical biotechnology in disease diagnosis and treatment?
Which molecular methods are used in modern medical diagnostics?

What biological products are produced using recombinant DNA technology?

How does pharmaceutical biotechnology contribute to large-scale drug production?
What is the purpose of bioreactors in biotechnology?

How is agricultural biotechnology used to improve food production?

el A T ol B

What are the main applications of environmental biotechnology in pollution control?

CORE AREAS OF APPLICATION OF BIOTECHNOLOGY AND BIOENGINEERING

Biotechnology and bioengineering are applied in several key fields that combine molecular
biology, genetics, cell technology, and engineering approaches to solve medical, industrial, and
environmental problems.

One of the main areas is medical biotechnology, which focuses on diagnostics, prevention,
and treatment of diseases. Molecular methods such as PCR and next-generation sequencing are used
for rapid detection of pathogens and genetic disorders. In therapy, biotechnology enables the
production of recombinant proteins, including insulin, monoclonal antibodies, and vaccines, as well
as the development of gene therapy and genome editing technologies such as CRISPR-Cas systems.

Another important field is pharmaceutical biotechnology, which involves the industrial
production of biologically active compounds. Using recombinant DNA technology, cell cultures, and
bioreactors, large-scale production of antibiotics, hormones, enzymes, and other biopharmaceuticals
is achieved. Bioprocess engineering and synthetic biology are used to optimize metabolic pathways
and increase production efficiency.

Agricultural biotechnology is applied to improve crop and livestock productivity. Genetically
modified plants with resistance to pests, diseases, and environmental stress are widely used to
increase yield and ensure food security. Selective breeding and molecular marker-assisted selection
are also important tools in animal and plant improvement.

In environmental biotechnology, microorganisms are used for bioremediation of polluted soil
and water. Microbial systems can degrade toxic compounds and support wastewater treatment
processes, reducing environmental contamination.

Industrial biotechnology focuses on the use of microorganisms and enzymes to produce
biofuels, organic acids, and other valuable chemicals through fermentation and metabolic
engineering.

Finally, regenerative medicine and tissue engineering use stem cells, biomaterials, and 3D
culture systems to develop tissues and organ-like structures for research and potential therapeutic use.

In conclusion, biotechnology and bioengineering are essential for modern medicine, industry,
agriculture, and environmental protection, providing innovative solutions to global challenges.
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.
20.
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