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Pater the Great 5t. Petersburg Polytachnic University has a long-standing and
successful history over 100 years where 2 great deal of impertant discoveries and
inventions have been made. It was founded in 1839,

SPbPU has recently become the "National Research University” - a recognized
Russian and international leader in the field of engineering and economic education
with a rich educational, scientific and innowvation infrastructure. The University is a
mamber of Academic Excellence program among Russian Universities "5-100-2020",
SPbPU is listed in the QS World University Rankings (471-480) and Times Higher
Education (113th position among European universities), SPhPU is a leading
university of Russia with over than 26 000 students and postgraduates, 4500 of
them are foreign citizens from 115 countries. The University is carrying out
education and research activities in the following areas: natural science,
engineering, economics and humanities, SPbPU trains specialists in 48 Bachelor
Degree programs and 200 Master Degrea programs, including 20 international
Master Degres programs taught in English, 90 PhD programs and Doctorate
programs. The University is proud of its longstanding traditions of international
cocperation with many foreign educational institutions, research organizations and
industrial companies. Among the partners of the University are 293 universities and
90 partner companies from 68 countries.

3anyck Kypca coctosinca 2 sHeapsi 2021 roga.

Kasaxckuii HauMoHaNbHbIV YHUBEPCUTET VIMEHU
anb-Oapabu

First represented by the faculties of biology, physics and mathematics, the Kazakh
State University was established on January 13, 1934.34 students studied and 25
teachers worked here at that time.

MNowadays, Al-Farabi Kazakh National University (KazNU) is a leading institution of
the higher educational system of the Republic of Kazakhstan. The university
includes 16 faculties, 67 departments, 32 research institutes and centers, and a
technological park. Maore than 25 thousand students study at the university in a
multilevel system of higher professional education, 7% of them are foreign
students. KazNU collaborates with more than 400 largest universities worldwide on
the implementation of jeint international training programs, student exchange and
internships. The university implements 648 educational programs for bachelor's,
master's and doctoral studies. Al-Farabi KazNU is the first among the universities of
the Central Asian countries to sign the Great Charter of Universities in Bologna:
successfully passed international certification for the compliance of the quality
management system with the requirements of the international standards 150
9000: 2000 and received certificates from the world's largest certification centers. In
2020, the university mads a phenomenal breakthrough, moving up to 165th place
in the global Q5 World University Rankings. In March 2021, according to the results
of an independent assessment by the Quacquarelli Symonds (QS) rating agency. the
university became the first and only university in the Central Asian region to receive
Five Stars Institution of superiority in the international rating "Q5 Stars Rating
System ",
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HPDFPHMMB KypcCa: 4TO Bbl U3YHNTE
OueHKa KOHTeHTa | 97% (2 436 oueHkm) (i)

[Mbkune cpokun. Ceptudukar. baszosble 3HaHUA NO GBuonornun. 25 YacoB Ha 3aBepLUEHNE
HEAENA @ 5 u. Ha zaeepLUeHWE

’I Module 1. Molecular biology of viruses

From the Module 1. Molecular biology of viruses you will learn about: general and genetic diversity of viruses; basic
mechanisms of virus-host interactions; methods of prevention and treatment of viral diseases; viruses used in biclogical
research.

@ & Braeo ((BCero 43 MUH.)) & MaTepranoe ANA CAMOCTOATENBHOMS M3YYeHWA, 5 TeCTOE CKPBbITE

(»} 6Bupeo

Welcome to the Course ZmmH

Introduction 3smH

Genetic diversity of viruses 8muH

Virus-host interaction 7muH

Prevention and treatment of viral diseases 1 1mmH

Viruszes used in biological research  10mMIH



@ 6 MaTepMance ANA CAMOCTOATENEHOID M3YUeHWA
About the course team  TmuH

Self-study material 20muH

self-study material 20MuH

Self-study material 20mH

Self-study material 20mmH

Conclusion 1nmuH

@ 5 NpaKTUUECKWUX YNPpaXHeHMA
Self-test guestions 10mMKH
Self-test questions 10mMH
Self-test gquestions 10MKH
Self-test guestions 10mMKH

Test for module 1 30mMMH



HEAENA @ 6 u. Ha 3aBepLeHne

2 Module 2. Molecular biclogy of bacteria

In this module, we will discuss the astonishing diversity of microorganisms, specifics of their shapes and feeding. We will also discuss the main functions of bacteria in the human
body, characterization of the genetic apparatus of bacteria, proposed models of bacterial pathogenesis in plants and animals, as well as such technigues as cloning, transformation,
along with basic principles of cDNA and gDNA libraries creation.

@ 5 BWASO ((BCero 43 MWH.)), 6 MATEPWAN0E ANA CAMOCTOATENEHOIO U3YYEHNd, 6 TECTOE  MPOCMOTPETE BCE

HEAENA @ 5 u. Ha 3aBepleHne

3 Module 3. Molecular plant biology

In this module we will look at the following aspects: the diversity of plant kingdom; mechanisms of plant signal transduction; methods of plant bictechnology and plant breeding, as
well as their molecular aspects.

@ 4 Bigeo ((Bcero 20 MUH.)), 5 MaTEPUANOE ANA CAMOCTOATENLHOMO W3YYeHWA, 5 TECTOE  MPOCMOTPETb BCE



HELENS

A

HEAENSA

5

@ 3 u. Ha 3aBeplLUeHune

Module 4. Molecular biology of animals

In this module, we will discuss amazing animal diversity and vital functions, dwelling into even more interesting developmental-reproductive issues. We will end up with the most
important techniques of animal biotechnology. essential for agriculture and medicine.

@ 2 pugeo ((Bcero 11 MKWH.)), 3 MaTepyanos ANA CaMOCTOATENbHOTO M3YYEHWA, 3 TECTOB NMPOCMOTPETE BCE

@ 6 U. Ha 3aBepLUeHMNe

Module 5. Molecular biology and medicine

Now known as a golden standard of molecular biclogy, polymerase chain reaction evolved after a series of successful experiments and intriguing discoveries in the field of
constantly emerging science. Applications of the technique include DNA cloning for sequencing, gene cloning and manipulation, gene mutagenesis; construction of DNA-based
phylogenies, or functional analysis of genes; diagnosis and menitoring of hereditary diseases; amplification of ancient DNA; analysis of genetic fingerprints for DNA profiling (for
example, in forensic science and parentage testing); and detection of pathogens in nucleic acid tests for the diagnosis of infectious diseases. Along with review of different types and
applications of the polymerase chain reaction, we will discuss such invaluable instruments as molecular markers and sequencing. And of course, we could not omit the
pharmacogenomics and gene therapy.

@ 4 sugeo ((Bcero 31 MwWH.)), 5 MaTepUanos ANA CaMOCTOATENBHOMO W3Y4EHWA, & TeCTOB NMPOCMOTPETE BCE
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MeHenkepTonsko Ans nepconana
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}%’ V3MeHWTL MporpamMmy

Welcome to Methods of molecular biology! You're joining thousands of learners currently enrolled in the course. I'm excited to have
you in the class and look forward to your contributions to the learning community.

To begin, | recommend taking a few minutes to explore the course site. Review the material we'll cover each week, and preview the
assignments you'll need to complete to pass the course. Click Discussions to see forums where you can discuss the course material

with fellow students taking the class.

If you have questions about course content, please post them in the forums to get help from others in the course community. For
technical problems with the Coursera platform, visit the Learner Help Center.

Good luck as you get started, and | hope you enjoy the course!

~ MeHbLe

Hepens 1

Module 1. Molecular biology of viruses

Bugeo O

MaTtepuansl onA O
CaMOCTOATENBHOIO U3YYeHNA

Tpernposouble yipakHerna (O

Apyroe O

Ocranocb
42 MMH

Ocranock
i1422m

Ocranocb
40 MMH

Ocranocb
2y

OBA3ATENBHO

Tect

Test for module 1
30 MUH

OXMOaEMOE BPEMA: 5414 M Y

HEOBXOAUMO
OLIEHKA
H COATE

7 map.r.
1350 +06
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Henens 1

Methods of molecular biology

Week 1

})’é’ V13MeHWTb Nporpammy

Discuss the topic here.

NepeiiT Ha dopym

Betok: 100 - MocnegHee coobweHue 8 4acos Hazag

Module 1. Molecular biology of viruses

a Aizhan Zhussupova

From the Module 1. Molecular biclogy of viruses you will learn about: general and genetic diversity of viruses; basic mechanisms of

virus-host interactions; methods of prevention and treatment of viral diseases; viruses used in biological research.

3apaum obyyeHnn

* Learn about the genetic diversity of viruses

* Explain the mechanisms of virus-host interaction

* Show how prevention and treatment of viral diseases are undertaken
* Explain how viruses can be used in biclogical research
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Methods of molecular biology > Hegenai

Introduction

(») Bupgeo: Welcome to the Course

2 MuH

(») Buaeo: Introduction
3 MuH

@ Marepuan gna
CaMoOCTOATENbHOro nsyueHua:
About the course team

1 MmunH

Lecture 1.1 Genetic diversity of
viruses

Lecture 1.2 Virus-host interaction

Lecture 1.3 Prevention and
treatment of viral diseases

Lecture 1.4 Viruses used in
biological research

Recap and review

> Welcome to the Course

Welcome to the Course

@ Npumevanus

7 Obcyautb

&’ PepaKTUpOBaTh 3eMeHT }{’ V13MeHWTL NporpamMmy

Oanewe




Have you ever wondered what makes us so unique? What are the mechanisms
underlying growth and development? How resistance to adverse environmental
factors is regulated, and how did the species evolve? Why do you need the
molecule of life, and if the genetic codes are universal? Through the history of
human civilizations, molecular biology holds hidden gems of inquiry. For
instance, let's look at the viruses. All of us know that viruses cause millions of
deaths. This year COVID-19 pandemics was yet another proof how devastating
it can be. But tell the virus is for us only. Actually, some of them can be
beneficial for our health, and even save us from other diseases. Be the part of
our genome when speaking about the endogenous retroviruses, they
influenced our origin as species. Molecularity techniques influenced by studies
including the creation of transgenic animals, new plant horizons, and others,
study of disease models and mechanisms. All of this and to beat more, making
molecular biology, the science of the 21st century is a new course, Methods of
Molecular Biology presented by Al-Farabi Kazakh National University with kind
support of Peter the Great St Petersburg Polytechnic University.

[lononHutenbHo ecTb BUAeoO Introduction Ha 3:35 MWUHYTbI B KOTOPOM KOPOTKO
CKa3aHO O CTPYKType Kypca: MOAYInu, TEKCTbl, rmoccapun, pekomeHgaumm K
OOMOSTHUTESTbHOMY U3YYEHUIO, TeCTbl, POpyM, PUHaNbHbLIN 3K3aMeH
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B e About the course team

2 MuH

Bugeo: Introduction

3 MuH

The course ‘Methods of molecular biology’
(@ Marepuan ansa

CaMOCTOATENBbHOIO N3YyUYeHNA:

Sonet thecatirse team The course was created by:

I MUH
Lecture 1.1 Genetic diversity of
viruses

Lecture 1.2 Virus-host interaction

T
Lecture 1.3 Prevention and ; y
treatment of viral diseases —
Lecture 1.4 Viruses used in
biological research
Recap and review
Zhunusbayeva Zhazira Smekenov lzat Aizhan Zhussupova
Kabulovna Temirgalyevich Izbasarovna
Associate Professor, Assistant Professor, PhD, Assistant Professor, PhD,
Department of Molecular Department of Molecular Department of Molecular

Biology and Genetics Biology and Genetics Biology and Genetics
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Introduction

Lecture 1.1 Genetic diversity of
viruses

G) Bupeo: Genetic diversity of viruses
8 muH

@ Marepwan gna
CAMOCTOATENbHOTO M3YUEHMWA:
Self-study materia

20 muH

@ Bonpoc gna obcyxaeHuna:
Discussion Prompt
30 muH

@ TpeHwpoBouHbIA TecT: Self-test
questions

10 sonpocos
Lecture 1.2 Virus-host interaction

Lecture 1.3 Prevention and
treatment of viral diseases

Lecture 1.4 Viruses used in
biological research

Recap and review

> Genetic diversity of viruses

Genetic diversity of viruses

B Npumeyanun

0:18 / 8

[7 OBcyauTb

ah
‘_f Pe,ﬂ,aKTMpOBaTb IneMeHT % M3MeHnTL npa

< Mpegelgywmin
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Methods of molecular biology > Hegena1 > Self-study material

Introduction

Lecture 1.1 Genetic diversity of
viruses

GJ Bupeo: Genetic diversity of viruses

8 mun

Marepuan gna

CAMOCTOATENbHOTO M3YYEHWNA:
Self-study material
20 mun

@ Bonpoc gna o6cyxaeHWA:
Discussion Prompt

30 MuH

@ TpeHnpoBouHbIA TecT: Self-test
questions

10 sonpocos
Lecture 1.2 Virus-host interaction

Lecture 1.3 Prevention and
treatment of viral diseases

Lecture 1.4 Viruses used in
biological research

Recap and review

< Mpegsiaywwmii

Self-study material

1.1. Lecture note.pdf _
OTKpLITE daiin |'_f,’
®aiin PDF

Glossary of subjectterms

Antigenic variation/alteration - mechanism by which an infectious agent, such as a protozoan, bacterium or virus alters the proteins or
carbohydrates on its surface and thus avoids a host immune response, is related to phase variation, not only enables the pathogen to avoid
the immune response in its current host, but also allows re-infection of previously infected hosts.

Bacteriophage - virus that infects bacteria.

Capsid - protein coat surrounding the genetic material of many viruses.

Capsomers - assemblies of protein subunits that form the basic geometric unit of the capsid, self-assemble.
Core - nucleic acid and tightly associated proteins within the virion.

Envelope - the outer membrane coating of some viruses that contains viral-encoded glycoprotein spikes.
Glycoprotein - a protein molecule with attached carbohydrate molecules.

Helical - capsid with spiral arrangement of capsomeres.
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Figure 2 — Repr ative vi
(a) Tobacco mosaic virus (Tomas Moravec). (b) G1 cluster mycobacteriophage (Brian Ford). (c)
Megavirus (Chantal Abergel). (d) Maize streak virus (Robert Milne).(e) Halovirus His1 (Mike Dyall-Smith).
(f) Carnation Iatent virus (Robert Milne). (g) Ebolavirus (Frederick Murphy). (h) Poliovirus [Centers for
Disease Control and Prevention (CDC)]. (i) Avian influenza H7N9 (CDC) [4].

Long terminal extensions and loops make each viral capsid unique.
Virus capsids are essentially “molecular containers.”
What do they contain? What is the charge of the contents?
Viral genomes may consist of either
Double- or single-stranded DNA, or
Double- or single-stranded RNA
Depending on its type of nucleic acid, a virus is called a DNA virus or an RNA
virus.
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Introduction

Lecture 1.1 Genetic diversity of

viruses

GJ :u,qeo: Genetic diversity of viruses D iS C u SSi O n P rO m pt
MKWH

@ Matepuan ana We invite you to discuss a few questions about the lesson learned.

CAMOCTOATENbHOrO M3YYeHWA:

Self-study mareria 1. What are the 2 basic shapes of viruses?
20 muH
2. What DNA viruses are enveloped?

© Bonwoc ann sy

Discussion Prompt 3. What DNA viruses are not enveloped?

s 4. What viruses contain reverse transcriptase?
® TpenupoBourbIf TecT: Seif-test 5. What viruses have RNA+ genomes?

quesuons

10 sonpocos 6. Which viruses have RNA- with helical symmetry?
Lecture 1.2 Virus-host interaction 7. Which viruses have isocahedral symmetry and no envelope?
Lecture 1.3 Prevention and 8. What type of nucleic acid is present in viruses with icosahedral symmetry?
treatment of viral diseases 9. What is characteristic of segmented genomes and what types of viruses have them?
Lecture 1.4 Viruses used in 10. What RNA viruses are not enveloped?

biological research

Recap and review Yuactne Ao6posoanoe.

Baw oTBeT

BeeauTe oTBeT 376Ck....
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Introduction

Lecture 1.1 Genetic diversity of

Self-test questions

G) Bupeo: Genetic diversity of viruses

2 mues TPEHUPOBOHHLIA TECT - 10 MHH

@ MaTepuan ana O630p 3aga4 06y4eHUA

CAMOCTOATENBHOTO N3YHEHWUA:
Self-study materia
20 muH

@ Bonpoc gna obcymaenun:
Discussion P t OTtnpaBeTe cBOK paboTy
3l cussien Freme HauaTb 3agaHue
0 mmn

@ TpeHWpoBoYHbIA TecT: Self-test

questions
10 sonpocos Mony4uTe oUeHKY Bawa oueHka
Lecture 1.2 Virus-host interaction ONA ycnewHoro NPOXoaAeHHA 50 %% UNK Boilue _

Lecture 1.3 Prevention and
treatment of viral diseases

Lecture 1.4 Viruses used in
biological research 5 Like G Dislike ' cootwmr 0 npoBneme

Recap and review



Self-test questions

< Hasap .
TDEHHDOBO‘IH bW TECT = 10 MHH

6. Polyhedral, enveloped, complex, helical viruses represent 18ann

(O Triangulation:
(O General morphology:

(O Helical animal viruses

7. Which of the following statements about virus structure is true? 16ann

O Glycoproteins help the virus attach to the host cell;
(O DNAs the genetic material in all viruses;

O All viruses are encased in a viral membrane

§. Protein shell around nucleic acid or core 16ann

QO Peptomer:

(O Properties of naked capsid viruses;

O capsid
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Introduction

Lecture 1.1 Genetic diversity of

Test for module 1

Lecture 1.2 Virus-host interaction
TecT « 30 MUH

Lecture 1.3 Prevention and
treatment of viral diseases O63op 3apadq obyyeHus

Lecture 1.4 Viruses used in
biological research

Recap and review

@ Tecr: Test for module 1 OTI'IpaEbTE cBoR pas ) Hauarb JagaHue
16 sonpocos HeoBXogWMO CAAaTE 7 Map.r., 13:50 +06

@ MaTepwan ana
CaMOCTOATENBHOMO M3YYEHNA:
Conclusion

1 s Mony4nTe oueHKY Bawa oueHka

Ons ycnewHoro npoxoxaeHna 80 %% Wi Bbiue

5 Lke () pislike [~ CooBwwts 0 npoGneme



K- Hasag

Test for module 1
TecT Ha OLeHKy « 30 MUH

Test for module 1

O6wui Sann —#13

1. Do viruses have a cellular structure?

(O es, viruses have a cellular structure;
O No, they are small infectious particle consisting of nucleic acid in a protein coat, so called virion

O The representatives of some families have a cellular structure.

2. According to the text, can viruses replicate outside of host cells?

O Yes, they have own replicate system to replicate independently out of host-organism;
(O No, they can replicate only within a hast cell;

O The representatives of some families can replicate outside of host cells.

3. According to the text, so-called of enveloped viruses aid in host cell recognition and entry of the virion
into the cell.

() spike proteins;

16ann

16ann

16ann

Heo6xoauMmo caaTe 7 map.r., 13:5% +06



|:| Release of a virus from its host cell is always associated with lysis of the cell;
|:| Viruses are complexes of nucleic acid and proteins;

|:| All viruses are obligate parasites of cells and therefore all viruses cause disease.

16, You dilute a stock of virus in a tenfold series and ultimately mix 100 pL of diluted virus with host cells. The 10~7 3 6anna
dilution results in a plate that is almost entirely lysed, whereas the 108 dilution has 243 plaques. The 1049 dilution
has 31 plagques. How many plaque-forming units/mL are there in the stock? Which dilution is the best?

Q A: 107 dilution
O 1078 dilution

O 1079 dilution

Kogexc yecTy Coursera [loapobHee. ..

(] A, Amxan Ms6acapoBHa XycynoBa, NOHWMEL, YTO OTNpaeka padoTsl, BLINOMHEHHON NOCTOPOHHUM NALLOM, MOKET
NOUBECTH K TOMY, UTO KYPC He DYOET 3ac4uTaH, a MOW akkayHT Coursera 3abNoKMpOBaH.

CoXpaHWTb YepHOBMK

¢ Like ) pislke [~ CooBwure o nponeme



<~ Haszap

O63op 3apa4 oby4yeHun
Of30 p MarepuanoBe

O630p 3apga4 oOy4yeHUsA

MpoOCMOTPHTE KOHUENLUMK, CBAZAHHDbIE C BALLWMK TEKY UMMM 330a4amMu ody4eHua

Learn about the genetic diversity of viruses

1 Mmatepwan ana npoeeprn

TpeHWMpPOBO4YHbBIA TecT: Self-test questions

10 sonpocos

Explain the mechanisms of virus-host interaction

1 MaTtepWan ona npoBepKy

Show how prevention and treatment of viral diseases are undertaken

1 maTepwan ana npoeeprn

Explain how viruses can be used in biological research

1 Mmatepwan ana npoeeprn
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Introduction

Lecture 1.1 Genetic diversity of

viruses ConCIUSiOn

Lecture 1.2 Virus-host interaction

Lecture 1.3 Prevention and

treatment of viral diseases The motivation for focusing on a specific virus is often its importance in terms of impact on human interests. This year COVID-19 provoke deep

Lecture 1.4 Viruses used in interest in the structure and variability of viruses, their interaction with host, methods of their control and prevention. On other hand, it is
biological research important to remember that some of the viruses influenced our origin as species and still promotes our variability.

Recap and review

@ Tecr: Test for module 1
16 sonpocos MNomeTUTb KaKk BbiNONHeHHOE

@ MaTepwnan gna
CAMOCTOATENLHOr® M3Y4EHWA:
Conclusion

o ¢ Like () pislike [~ CooBwuTE 0 Npoéneme
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Henena 1
Henenn2
Henensas
Henena 4

Henenas
OTmeTKNn
MpymevaHna

DopymMmel 0BCyHOEHWUA

MeponpuaTHA B peanbHOM
BpeMeHu

CoolbweHus
COKYPCHHEMN
WHchopmauma o kype

MeHemxepTonLko oA nepcoxana
Kype M HACTABHHKOB

Methods of molecular biology

aBTop: Peter the Great St. Petersburg Polytechnic University & Al-Farabi Kazakh National University

>

HAYANO 28.02 HEAENA 1 HEAENA 2 HEAENA 2 HEAENA 4

HEAENA 1 | TECT - 30 MUH

Test for module 1

Ecnw y Bac He Nony4KTCs Cpasy, BCerja ecTb BTOPOW LWaHc.

3aKpeiTe X
I'IpumeanHe npenogaearensa

a Aizhan Zhussupova

Welcome to Methods of molecular biology! You're joining thousands of learners currently enrolled in the course. I'm excited to have
you in the class and look forward to your contributions to the learning community. To begin, | recommend taking a few...

v Ewe
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MpocMoTpeTb: Original Version 5 O6weaoctynnsii m — 2 AHBapA 2021 r. — cercgHa {6\} % MameHnTs
OBsop .
Dr. Aizhan Zhussupova
OTMeTKH Almaty, Kazakhstan
MpumevaHua
~ AKTWMBHOCTL Ha Kypce
Dopymbl oBCyxaEHUA MocnegHwe BeTKK MocneaHwe oTBeThbI
fporpEce Moyt NpoiRaeH
MeponpuATHA B peanbHOM OBYYEHWA POnA
BpeMeHun
AKTMBHOCTL Ha $popymax Discussion Prompt - January 31, 2022
CooBweHus COOBLUEHIA We invite you to discuss a few guestions about the lesson learned. Basic procedures
required for the cultivation of animal cell lines What are the economic benefits of
COKYPCHUKM animal biotechnology in agriculture? Production of secondary antibodies What is the
cell line? During the growth of animal cells in culture, it is noticed that the cells do not
UHdhopmaLms o Kype :Oal_’g::’:mm'rb no BepcMn 1 O] look very healthy. After an investigation, this is found that there is a lot of lactic acid
in the culture fluid. What is probably wrong with this culture? What do you think are
M Buannsiii 41 NEPCOHANS W HECTESHIIKOE the future prospects of animal biotechnology?
CHEDKEPTonLKo An nepcorana All cohorts for Original Version = DR. AIZHAN ZHUSSUPOVA - iHB. 10, 2022

Kypc 1 HACTABHUKOB

Discussion Prompt - January 31, 2022

We invite you to discuss a few guestions about the lesson learned. What are the
causes of such diverse behaviors among living organisms? How do we study
behavior? What is the most recent information on how genetics impacts personality?
Is intelligence a genetic factor? Is depression evolutionary phenomenon? What are
the basic model organisms to study the stages of animal development?

DR. AIZHAN ZHUSSUPOVA - [IEK. 12, 2021

Discussion Prompt - February 28, 2022

We invite you to discuss a few guestions about the lesson learned. Challenges in
implementation of pharmacogenomic services Basic achievements of

pharmacometabolomics Use of pharmacogenetic biomarkers for cancer patients
before prescribing medications How to test SNPs and haplotypes for cytochrome
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MpocmotpeTe:  Original Version 06weaocrynHsit 2 AaHBapa 2021 r. — cerogHa {é‘} / PeaakTupoBaTth 31€MEHT }’g U3MEHUTD |
Methods of molecular biology > Hegenas > Final Project < Mpegbiaywui

kecture 8.4 Polymeome chsin 3a/laHVie, oLeHMBaeMoe CoKypCHuKamu: Final

reaction

Lecture 5.2 Sequencing. Genome P rOJ e Ct
projects

Lecture 5.3 Molecular markers

Lecture 5.4 Pharmacogenomics

and gene therapy OTnpasbTe cBOK paboTy B Gnvkaliluee Bpems

PaBoTy HyxHO cAaTe 4 anp. r., 12:59 +06, 0AH3KO Mul COBETYEM CAENATH 3TO0 23 1-2 AHR A0 KPaWHErc cpoka. Yem
Recap and review paHbLwe Bel 0TNpaeuTe paboTy, Tem GbiCTpee y2HaeTe CE0H OLIEHKY.

Final Project

@ 3apgaHue, oueHnsaemoe
cokypcHuKamu: Final Project

e WHcTpykumm  Most paborta O6cyxaeHus
@ MposepbTe 3agaHuna
COKypcHMKOB: Final Project (Ccbinka TONLKO ANS aAMUHWUCTPATOPOB) MPOCMOTP KpUTEPUEB OLIEHUBaHUA

You completed the course “Methods of Molecular Biology".
We hope it was interesting and you learnt a lot. Write an essay on the topic “The future of molecular biclogy”.

Please pay attention to the following before writing your essays.

Review criteria

MeHblue
Your essay will be assessed by your peers by the following five criteria. &

1. Clarity of exposition and argument
2. Details

3. Style and structure of the text

4. Grammar

5. Plagiarism



eYMKL — TekcTOBble MaTepuarsbl AN 3arpy3ku: TEKCTbI NeKUUin, TECTOBbIE 3a4aHns



TexHngeckoe 3aOaHee

Hi pasMENIEHAS MATEPHAI0E MACCOBOTD OTKPBITOTD OHIAHH-KypCa
Meroasl B Mmoackyaapuoi Guoaorus (Methods of molecular biology)

Meropueckne Tpebopanna maThopMe!

Ne HanmMeHOBAHHE Odsem MaTepRAIa
1 | llpueeTcrRessbi (BROOHELN) MOIVIE ¢ BHAEO ve Bonee 3 muH. BHIED
2 | MaMepuMele meny ofyaennsd, nepeanciennbx na He MeHee 3-x
CTPAHMILE C OIMCAHMEM KVpea
3 | Eypc nom#eH HANATATECH A3BIKOM, OPHEHTHROBAHHEIM
HA VHANIAXCA M JOCTYITHEIM I8 PazHOPOIHON CooTBETCTRYET/HE COOTBETCTRYET
ayIHTOPHH H3 pa3HEDN cTpaH
4 | B kypee yrazay nepeyeHs T0NOIHHTEIEHELX OTEPEITEE HHTEPHET-HCTOMHIKH H
MATEPHANOR A AEMAIIIHY TIyDHe HIVIHTE TEMY tubmuoTexn
Vuefuukn 1 yuefHo-MeTONHYECKHE
nocofng
6 | B xammom Momyne (TeMe) npucyTCTRYET BONPOC A He penee |
ofcyrens
T | B kampmom momyne (TeMe) TPHCYTCTBYHIT
TPEHHPOBOTHEIE BOTIPOCE! (TIpoBepKa cebi, He MeHee 11
ABTOMATHIECKAA)
8 | Hanmuse npeseHTAIHA 1lo 1 ma xaxnoe pugeo (He MeHee 8
CHafigos)
9 | HamuaHe KoncnesTa ITo 1 na kammoe sumeo/ TeMy
10 | OnurensHocTE KYpCa He MgHeE 3 | He Doneg & HeJenk
(coomHECERIE C aradEMUHeCumil HAcami) He MeHee 25 o He Gonee 30 wacos
KOHTEHTA
11 | 3amanma HA OLEHKY N KAMIOTO MO IV TEMED
(33 HCKMIOYEHHEM IIPHBETCTBEHHOTD) pie meriee |
12. | Harpyska s mefemio /ra cnyinaTens
(npumepnsil pacyem no KORUYECTHEY MUHYI AHdE0 w3
pacyema | aradesuyeckui yac e menee 5w ne bonee e Menee 2 | e bonee 5 wacop
12 jawrym udeo)
13 | JInurensHocTE | BHOeOpomTRa 3-9 MuHYT
14 | NnurensHocTs Buaeo (CyMMapHat) / Ha 1 Hememmo He Menee 15 u ne fonee 30 MuHyT
15 | Tecroewie sanatms He menee 3 Tpennposoansix n 10

OIEHHBAEMBIX BOUPOCOE 1 KaR LI
MOMYIIL ¢ coflepikarensnoi ofpaTnoi
CEAZLIO




Texwmuecnne Tpeloaanna K anues gns Kyped

Bum:ma ALNMHE OCYWECTRIATECA HA I'Iw*tﬂﬂlll}'ﬂ'amll”m BEHASOTEXHHEY © TTAPEMET PaAMH
BHOSOTOROmMEN, e HEES CIeTYInIHE MokAATERE:

dopuat daiine (xonTefmep) - MP4;

xoger - [1264;

paspemiense - 1920 x 1080 (1080p);

coOTHOMERRE cTopow - 16:9;

TRCTOTA KAMpoB 25 Hmw 30 KAZpOB B CeRYILIV,

nporpeccHenad pasespTEa (25p \ 30p);

GHTpedT Be mxme 10000 kinT B cerymy, mo ne Gomee 30000 kinT B cexynmy;

Kogew: AAC ACS, OGG, mp5.

Kamamsl: 2 {cTepen),

Hoerora gucrpeTnsamn; 48 ko,

Fuyronof notow: CBE e mowe 192 piut'e, VBR » pianasone |60-320 wGwT/'c.

anruﬂlmc KEPANTEPHOTHIR FBYEOBOH JUpowmm;

*  GBYROBAA DOPORCE JOMEIA GLITE B pesHMe PEATEHOTO CTRPE0, TOE FONOC NPenoLaBATE N
TORATFIODAT CTHOTD MERITY NEBEM K MPABLIM EATANOM, IBYEOBIIE S enTal, myWLl, MyILER MOTYT
FRITE B ANANOTHINGH [ERHME, A MOTYT BT PEanHIoRAHEL B MOTHOTERHGN CTEPEOhonHTecrnM
PENIHME B SUBHOHMOCTH OT XYNUMEETBEHILIE M TEXHMYBCENY S0any.

Crepeadoieckas Nopo#se NoMaTa BT TRXTHMECKH PeATHI0BAIE ¢ YUeTOM BOIMIKHOCTH
BOCTIROWIBEIEITHA 118 Hmtomwmu OBONYINENIHA, FINITEHHE 0 EOPPETOMETRY AOAMHO
cooreercTeosas o0y +/-0.5.

CTHOIMHNE CHITR YR omno GBrTh ne Menee 40 ofb,

Trmasmsscesil AMANAION NONSINOTO CHTTTANS (WENOT/TRoMEAS pevl) gomwes GuTh ve Gonge 16 0B,
Cpemuni ypoeds rpoMxocTh RMS nomsen Gure or -14 06 oo -12 ob,

I loBsi YpoBEHE TPOMEOCTH Aommen fEITh NHMUTHpOBAN -2 af,

Enemmm REPARTEPHUTHICHE HHIE0:

& LlpudT pREOMEHEAYETER AENONLI0BATE (83 IACESK,

He pexomengyercs nenonssowars Gonee 2 wpihron v Kypc.

ByANMTL GoMsHst ORITH oAMHARCERN HA NPOTAKSIIN BCEra Kypod,

Tl noarimenn suTABEA kHOGTH PERGMEHAYETCR HENGAMIORITE KONTPICTHLE

COMBTAIML DRETOR TekeTa M on,

He pexomMeryeTcs Henonssorats Gonan 3 meeTon wpndiTa ua kype.

e perumeniyeres HEHUNBIORATE KOMTPICTHEIS WAETA WPWBTA BHyTHH OAHOrD npeinowen i Abaaus,
TafnHLW.

Ecnu mMyTpH EVpes TpeByeTca MMMENEHHE TRETA $ona TARINIT, T0 HE PEXOMEHTYETCA HCTME30BATE
KOMTPACTHEIE HBETA OTHOCHTENEHD OCHOBHOTO QHiHy, HOCTATOMHD HeGOMBIWIOID MOy 10nE B CBELAYH)
MM TEMIYIO CTOpOEY.

Tonmmna papos, Aruul TAENH, cTpenor, nonmia wumrmu:m wmnnm MHHHH Wk,

B pavichx syped MENATEN bHO HENONEIoBATE GoTorpubHYeckii, i, B PUBAN H B
MATEPHAN B SuHnDh UBETOROM & DMMA 1l p&lil:MIu. TENAMH,

PeroMenayercs nenonssopaTs MMETOTPAMMEL H HHGOTpadmry.

Ting ofecneqeHs ecT2CcTReHHOTO OIVLISHAL MPGCAMOTPE He pesuMeTyeTod CTHREGBATE
[MOMTHPORATE ) CLEHEL oXuof REYIHOCTH.

I'Ipu CHREMEAY HE jﬂwm}'ﬂﬂl HCNONRIGBAMHHE I{DHI’"‘I-BE"I’HI:I.!, I'IE{'TFI:II FNEMEHTDE QJEWIER H
MILICHEHAL

[1pH BHIe0CHEMEAY TIPETOARBATENA 8 PEEOMEIIIVETCA MPHMEISHHE KISTUITLIX JMEMEHTOR OOSEAL H
OEEAIE B TOIOCKY.

Chaige pns Bugsonexii TonsHE O:Te HaGpaskl 10pudTon saronoeok 2001, ocdoBnod Texct 180T
Pagmep naodpamenns [KAPTHRKH] qomeen Grime ne menee 1 280x720p (HD)

Haobpasenne gomeHo Gune e dopaate PRG.

Bce cTOpOINHE MITEPHATEL, HEMOAL30BI LS B EVPCe DOMEIE G1Te ¢ muuemnel CC Attfbution




Ha3saHue kypca (48pt)

Mmsa npenopasarens (20pt)

h ”f Wpudr: PT Sans

L

3aronosok cnamnapa (36pt)

Tekcr cnanna (20pt)

3aronoBoK cnamnaa (36pt)

* Mpumep (18pt)
* lpumep
* [pumep



OTHOCUTENBHO HEKOTOPbIX WMUCTOYHMKOB Ha KapTUHKN, €CIiIn €CTb BO3MOXHOCTb
YKa3aTb NepBOUCTOHHUK, JTyHLUE Bbl6|/|paTb ero, yem Buknneguio

Figure 2 —

https://kk.wikipedia.org/wiki/%D0%A1%D1%83%D1%80%D0%B5%D1%82:Electron mic
roscopic image of a mimivirus - journal.ppat.1000087.q007 crop.png#file

[MepBOMNCTOYHMK:
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1000087

PekomeHayemyo nutepaTypy CTOUT BbIHECTU OTAENBHO

Noes TekcToBOro marepuana 3akno4aeTcsl B TOM, YTo Bbl BbIHOCUTE B Hero bonee
MONHY0 MHOPMaLMIO, paclUMpsieTe ckasaHHOe B BUOEO

A HM B KOEM criydyae He Mpu3blBal K yBENMYEHU0 KOHCnekToB Ao 20 cTpaHuu. Bebl
MOXKETe MOOOWTU TBOPYECKM K KOHcMekTy. [JobGaBuTb MOXeT ObiTb 3aMeTKu/McTopuyeckume
CnpaBKW W OOMOMHUTb MbICIb, 03BYYEHHYIO B BuAeo. [Jo6aBuTb npumepbl. [MaBHOe, YTOObI
3TO ObINO UHTEPECHO, MOHATHO N MHPOPMAaTUBHO, HO He TpeboBano 3 YacoB Ha YTEHME.


https://kk.wikipedia.org/wiki/%D0%A1%D1%83%D1%80%D0%B5%D1%82:Electron_microscopic_image_of_a_mimivirus_-_journal.ppat.1000087.g007_crop.png#file
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1000087

TekcT Ha cnampgax nydqwe pasmMellatb B MoJj1 CTpaHuubl, pactdarmBatb Ha BCHO
CTpaHuULy HE CTOUT.

Ha cnangax MmoxHo gobaenate 6onbue goTo YTOObl OHM HE ObINN TOMBKO B JIEBOM
yrny 3KkpaHa. Takke ecnu doTtorpapum HaxogdaTCd Ha pasHbiX cnamgax, Ho
OTHOCATCS K OOHON TEME, UX MOXHO 0ObeaNHUTL B OOUH crang.
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Question 7
According to the text, side reactions are

*A. are synonymous to adverse drug reactions
B. “one size fits all”

*C. in severe form have a fatality rate of 0.32%
D. tailored to a person’'s genetic makeup

*E. are a significant cause of hospitalizations

Feedback: text, p. 2

Question 8
Pharmacogene Variation Consortium (PharmVar) works on which of the following?

A. bioavailability and bioequivalency
*B. improving pharmacogenomics nomenclature
C. drug-drug interactions

Feedback: text, p. 3
Question 9
According to the text, Phase | clinical trials are primarily intended to assess which of the

following?

A. efficacy and safety in large numbers of patients
*B. pharmacokinetic properties of new drugs



Kypc Methods of molecular biclogy ot napTtHepa Peter the Great St. Petersburg Polytechnic University Haxogutcs Ha npoBepke T Inbox x

Coursera <no-reply@t.mail.coursera.org>
tome -

3apaecTByiTe, Aizhan Zhussupoval

Coo6uwaem, 4yTo nonbzoeatent Bakhtiyarov Fanil ornpaeun Methods
of molecular biology (methods-of-molecular-biology) cPeter the
Great St. Petersburg Polytechnic University Ha npoeepke.
CoTpyaHWKKM Coursera NpOBEPAT U 3aNyCTAT COUSE B TRUEHUE
OOQHOW Hepenu.

MoanyicTa,NoceTMTe course4Todbl NPOBEPUTL MaTtepranst.locne
aToro Coursera NpoBefeT OKOHYaTe bHYIO NPOBEPKY coursea nepes
3anyckoM.He cMOTPA Ha To, YTO HOPMaNbLHO MOXHO NPOMIOMKATH
BHOCHUTb NPAaBKW, Mbl HE CMOXEeM NPOBECTH OKOHYATENbHYHO
NPOBEPKY, ECNU COUrse He GYAST NOIHOCTBI FOTOB K 3arnycKy.

HoBas BEPCUA COUrsea CTAHET JOCTYMHA YYaluMMCH, KaK TONbKO
3aBepLIMTCA NpoBepka. Ecnu y Bac BO3HUKHYT BOMPOChI, HanWWKWTe
HaM. Kak TonbKO Course cTaHeT JOCTYNeH yYalumcs, Bel nonyuuTe
3NEKTPOHHOE YBEAOMIIEHUE,

Mel pagel noMmoraTe Bam ¢ 3anyckom coursea. Cnegute 3a
06HOBNEHUAMM!

Komanpa Coursera

Sat, Dec 26, 2020, 7:05 PM
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Methods of molecular biology

MAHENb YNPABJIEHUA KYPCAMU
Total Learners A 239
‘I 2 53 6 C NPOWNOI Heaenw
’
Course Completers  From: Dhawal Shah <dhawal@classcentral.com=
L

823 Sent: 30 November 2021 01:02

To: Hycynoea Afxad <Aizhan.Zhussupova@kaznu.edu.kz>

Active Learners (All Tim
79232 Subject: Your Coursera course is one of 100 most popular online courses of 2021
]

Or. Zhussupova,

Your Coursera course on Molecular Biology is one of 100 most popular courses out of the 2900 courses that were launched in 2021.

| am the founder of Class Central, a Tripadvisor for online education that has helped 50+ million learners to find their next course.

Congrats! Details can be found here: hitps:/'www classcentral com/report/most-popular-courses-2022/

Best,

Dhawal Shah
classentral.com/{@dhawal
Founder and CEOQ, Class Central

Make Informed Online Leaming Decisions.
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