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NMUTAHL BUBYCHH

Extra-classes are held in the lectures day (by prior
arrangement).Online extra-classes are also possible via e-mail.

TUCIHIIIHH
Bi10yBaKOThCH
CTopiHKa httos://bioweb.lnu.edu.ua/course/medyko-hene chne-
MUCHUIJIIHH konsultuvannya-2 |
Indopmanis npo Discipline «Genetic counseling» is a normative discipline of a
MUCIHHILIIHY specialization 091 Biology and Biochemistry of a magister

training that is taught in the amount of 4 credits (according to
European Credit Transfer System ECTS).

NAUCHHUIIITHHA

Koporka aHOTALIsA

The goal of this course is to create competencies in the field of

Genetic Counseling, which is based on the knowledge about
heredity and variability as well as the basic ethical principles.
Therefore in the lectures are represented corresponding
theoretical data, and the practical part 1s presented by particular
counseling cases.
Discipline program consists of such modules:

1. Principles of consulting during the pregnancy, infertility

and chromosomal abnormalities.
2. Principles of consulting genetic diseases.

MeTa TQ IiJl
NUCHHUIITHA

Purpose of learning discipline «Genetic consulting» is a acquaint
students with the principle of genetic consulting using the
inheritance type analysis and prognosing the risk of relevant

pathology in the next generation; to teach students to apply in




practice knowledges about a symptoms and mechanisms of
hereditary diseases.

3MicT  OMCLMIUNHM  TOKJIMKaHWM  CIPUATH  (OPMYBaHHIO
IHTErpaJbHOl KOMIIETEHTHOCTI: PO3B s3yBaTH CKJIaIH1 3aa4l 1
npobiaeMu B ramy3i 6ioorii.

A TakOK TaKUX 3arajJbHUX Ta (PaxOBUX KOMIIETEHTHOCTEH:
3arajibHi KOMIIETEeHTHOCTI:

3K 3K01. 31aTHICTh MPALOBAaTH y MDKHAPOIHOMY KOHTEKCTI.

3K0?2. 3maTHICTh  BHKOPUCTOBYBaTH  iHpopMauliiiHI  Ta
KOMYHIKaIliifHi TEXHOJIOTII.

3K04. 31aTHICTb JisSTH Ha OCHOBI €ETHYHHX MipKyBaHb (MOTHBIB).
daxoBi KOMIETEHTHOCTI:
®KO01. 3maTHicTh KOPHUCTYBaTHCS HOBITHIMH [OCATHEHHIMH
Giosorii, HeobXimHUME 11 TpodeciiHoi, JOCIiAHALBKOL Ta/abo
{HHOBALIMHOI TisUTBHOCTI.

®K12. 3maTHICTb KOPHCTYBAaTUCh 0OazaMu [aHHUX, B SKHX
36epiraeTbcs iHGOpMaIlld PO CTPYKTYPY reHOMIB Ta 1XHIO
eKCIIpecifo, a TaKoXX BiANOBIAHI TPAHCKPUIITOMH 1 MMPOTEOMH,
BU3HAYaTU in silico OCHOBHI MapaMeTpu HYKICOTHIHHX Ta
AaMIHOKMCJIOTHUX ITOCJIIIOBHOCTEH, BHSIBIIATH [IOCJIIIOBHOCTI
reHOMIB, 0 KoxyioTh O0inku Ta PHK, a Takox 1HIII CTPYKTYPHI 1
bYHKLIOHAIBHI [UISHKH TEHOMIB, nepeadavyaTd 1 MOJACIIOBATH
ctpykrypy OinkiB Tta PHK, cknagatu reHOMH 3a JNaHAMH 1X
CeKBEHYBaHHS 1 3M1MCHIOBaTH MOJIEKYIAPHO-(PLIOreHETHUHUH
aHaJI13.

K 13. 31aTHICTh IUTAaHYBaTH 1 aHAI13yBaTH pe3yJIbTaTH TOCII1IIB
i3 puminenns i anamisy JJHK, PHK 1 OinkiB, cHHTE3Y JTHK 1 PHK
in vitro, KOHCTPYIOBaHHS BEKTOPHHUX Ta PEKOMOIHAHTHHX MOJICKY I
JTHK, BHBYEHHS €KCIpeCII TPaHCTeHIB, BW3HAUaTH OO0 €KTH
reHOMHOI iHKeHepil, IIaHyBaTH Ta aHalll3yBaTH €KCICPUMEHTH 3
pefaryBaHHs T€HOMIB.

®K14. YMiHHS BCTAaHOBIIOBAaTH THUII I'€HETHYHOI'O KOHTPOJIFO
O3HaK  JIIOAWMHM,  30KpeMa,  CIIaJKOBHX  3axXBOPIOBAHb,
MOBeMiHKOBHX  peaKiii, [MCHXiYHMX  OCOONMBOCTEH, Ta
iHTeNeKTyaqbHUX 3ai0HOCTeH, oOupard 1 BHKODHUCTOBYBAaTH
IHTOTEHETHYHI Ta MOJIEKYJISSpHI METOOH Ul [1arHOCTHKH
CTIamKOBMX Ta HaOyTMX 3aXBOPIOBaHb Ta IHTEPNPETYBATH
pe3yJIbTaTH CKPUHIHTOBHUX Ta 1arHOCTHYHHX TECTIB.
®K15. 3naTHicTh  BHUKOPUCTOBYBAaTH  OCHOBHI ~ METOOM
CeKBEeHYBaHHS HYKJIETHOBUX KHCJIOT, OOUpaTH HEeOOX1THUM METON
CeKBEHYBaHHS BiJMOBiIHO 10 METH poOOTH, 3aCTOCOBYBATH 1HIII1
METOIM TEHOMIKM [0 TMpo- Ta €BKaplOTHYHMX OpraHi3MiB,




BU3HAYATH MOXOOU OO0 30epeXeHHS TEeHOMPOHIIB I>KHUBHUX
OpraHi3MiB i X paliOHATPHOIO BUKOPHACTaHHs Ha OCHOBI HassBHUX
| TEeHOMHHX JaHHX.

JlitTeparypa A Literature

BHBYEHHS 1. Carlson B.M. Human embryology and developmental biology.

AUCLHMILIIHU - Philadelphia : Elsevier Saunders, Inc, 2014. — 523 p.
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Belmont, UAS: Books/Cole, 2014. — P. 118 — 142

3. Howe B., Umrigar A., Tsien F. Chromosome preparation from
cultured cells // J. Vis. Exp., 2014. - 28;(83):€50203. dou:
10.3791/50203.

4. Jones R.E. Lopez K.H. Human reproductive biology. —
Amsterdam : Elsevier, 2014. — 364 p.

5. Lewis R. Human Genetics. N-Y.: McGraw-Hill Comp. Inc.,
2018. — 481 p.

6. Puiu M. Genetic disorders.- Rijeka: InTech, 2013. — 352 p.
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469 p.

8. The AGT cytogenetics. Laboratory manual / Ed. By M. S.
Arsham, M. J. Barch, H. J. Lawce.- Hoboken : John Wiley &
Sons, Inc., 2017. - 1199 p.
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Information sources
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2) http://www.nlm.nih.gov/medlineplus/geneticcounseling.html
MEDLINE Plus.

3) http://www.hgmp.mrc.ac.uk UK Human Genome Mapping
Project.

4) http://www.gene.ucl.ac.uk/nomenclature HUGO Gene
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5) http://archive.uwcem.ac.uk/uwem/mg/hgmd0.html Human
Genome Mutation Database.
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9) http://www.ebi.ac.uk/gwas/ GWAS Catalog.
10) http://www.cbioportal.org/ for cancer genomics.
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O0csr aMcuUMnJIiHH

| 120 hours, from which 32 are lectures, and 16 seminars.

OuikyBaHi
pe3yJbTaTH
HABYAHHSA

After completing this course student will:

- know: principles of evidence-based medicine, symptoms and
mechanism of human's hereditary diseases, specific methods of
diagnosis hereditary diseases;

-be able to: determine the type of disease inheritance, calculate the
probability of having a proband and offspring trait manifestation:
formulate explanations and recommendations in accessible form,
use the medical and genomic databases.

JIUCLUIUIIHA Ma€ CIPUATH OOCATHEHHIO TaKWX NPOrpaMHHX
pe3yJbTaTIiB HaBUaHHS, SIK

[IP1. Bomonmiti nepxaBHOIO Ta iHO3EMHOIO MOBaMH Ha PiBHi,
JOCTaTHbOMY [UIS CHUIKYBaHHS 3 NpodeciiHMX NUTaHb Ta
[Ipe3eHTallll pe3yJbTaTiB BJaCHUX JOCIiIKEHbD.

[IP2. BukopucroByBatu 0i0nioTekn, iHbopMaLiliHi 6a3u maHUX,
IHTEPHET PECYpPCH Ui MOUIYKY HeoOXiaHoi iHpopMarii.

[1P3. 3m1iiCHIOBATH 3/1aroAXeHy poOOTy Ha pe3yJIbTaT Y KOJMEKTHBI
3 ypaxXyBaHHAM CYCIIUIbHHX, I€p>KaBHUX 1 BAPOOHHYMX iHTEPECIB.
[IP10. IlpencraBnsatu pe3yapTaTd HayKOBOI poOOTH MUCHEMOBO (Y
BUTTIAN 3BITY, HAyKOBHX ITyOmikauii Tomo) Ta ycHo (y dopmi
JIOTMOBIJICH Ta 3aXUCTy 3BITY) 3 BHKOPHUCTAHHSAM CYYacHHUX
TEXHOJIOT'1H, apryMeHTYBaTH CBOIO MO3UIII0 B HAYKOBIH TUCKYCIT.
[IPI1. IlpoBomutM craTUCcTHYHY OOpoOKy, aHami3 Ta
y3araJlbHEHHsI OTPHUMaHUX EKCIepHUMEHTAIbHUX [HJaHUX 13
BUKOPDUCTaHHSM  IPpOrpaMHMX  3aco0iB  Ta  Cy4YacHHX
IHQOpPMAIlIHHUX TEXHOJIOTIH.

[IP 13. JlorpumyBaTucsi OCHOBHHX INpaBHI Oi0JOriYHOI €THKH,
0100e3mexH, 0103aXUCTy, OIL[IHIOBATH PHM3MKH 3aCTOCYBAHHS
HOBITHIX O10JIOTIYHUX, OI0TEXHOJONYHUX 1 MeIUKO-010/I0rYHUX
METOIIB Ta TEXHOJIOTIM, BHM3HAYaTH IIOTEHINHHO HeOe3eyHi
OpraHI3MH YH BHPOOHHYI IIPOLECH, IO MOXYTh CTBOPIOBATH
3arpo3y BUHUKHEHHS Ha[3BUYalHUX CHUTYALIiH.

[IP14. JloTpuMyBaTHCh HOpM akaaeMidyHOI JOOPOYECHOCTI Iis
4aC HaBYaHHS Ta IIPOBA/KEHHS HAYKOBOI MisTIBHOCTI, 3HATH
OCHOBHI TIpaBOBI HOPMH IIOAO 3aXHCTy iHTeNeKTyaJbHOI
BJIACHOCT!I.

[IP16. KputHyHO OCMHCTIOBAaTH TeOpil, NPUHIUIIHA, METOMH 3
PI3HMX rajay3ei Oionorii ajisi BHpIlIEHHS NPAKTUYHHX 33134 i
[IpoOJIeM.

[IPI8. VYmitu kopuctyBaTHCch ©0a3aMu JaHHX, B SKUX
30epira€eTecs 1HQOpMaLis TMPO CTPYKTYpy TIE€HOMIB Ta IXHIO
eKCIPECII0, a TAKOX BIAMOBIOHI TPAHCKPHUOTOMH i [TPOTEOMH,




BUKOPDHUCTaHHS Ha OCHOBI HassBHUX T€HOMHHUX JaHHUX.

BU3HAYaTH 1 Silico OCHOBHI MapaMeTpM HYKJICOTHAHHX Ta
aMIHOKHMCIIOTHUX TIOCTiJJOBHOCTEH, BHUSBISATH IOCIIIOBHOCTI
FEHOMIB, 110 KoayroTh Oinku Ta PHK, a Takox iHmi cTtpykTypHi i
(QYHKIIOHAIBHI JUISHKHA T€HOMIB, mepemdadaTd i MOIETIOBATH
CTpyKTypy OuikiB ta PHK, ckimamaté reHomu 3a gaHuMH iX
CEeKBEHYBAaHHsS 1 3IMCHIOBAaTH MOJEKYJISIPHO-(PIIOreHeTHIHMIHA
aHaJi3.

[IP19. IInamyBatm 1 aHami3yBaTH pe3yJbTaTH MOOCIIMIB i3
BunuteHHs 1 a”amisy JIHK, PHK i 6inkis, cuntesy JIHK i PHK in
Vifro, KOHCTPYIOBaHHsS BEKTOPHHUX Ta PEKOMOIHAHTHHUX MOJIEKYIT
JIHK, BHBUYeHHs ekcnpecii TpaHCreHIB, BH3HAYaTH 00’ €KTH
F€HOMHOI 1HXEeHepil, M1aHyBaTH Ta aHATi3yBaTH €KCIIEPUMEHTH 3
penaryBaHHs I'€HOMIB.

[1IP20. BcraHOBIIOBaTM THII T€HETHYHOIO KOHTPONIO O3HAK
JIFOIUHA, 30Kpe€Ma, CIIaJKOBUX 3aXBOPIOBaHb, ITIOBEIIHKOBHX
peakuld, TMCUXIYHHUX OCOOJIUBOCTEM, Ta 1HTEIEKTYaJIbHUX
3010HOCTEN, OOMpaTH i1 BHKOPMCTOBYBAaTH LIUTOTEHETHYHI Ta
MOJIEKYJIIPHI METOIM IJIsi JIarHOCTHKH CIIaJKOBUX Ta HAOYTHX
3aXBOPIOBaHb Ta IHTEPIIPETYBAaTH pPE3YJIbTATH CKPHHIHTOBHX Ta
I1arHOCTUYHHUX TECTIB.

[IP2]1. 3HaTH OCHOBHI MeTONM CeKBEHYBaHHS HYKJIETHOBHX
KUCIIOT, OOMpaTH HEOOXITHUI METOJ| CEKBEHYBAaHHS BiAMOBiIHO
0 METH POOOTH, 3aCTOCOBYBATH iHIII METOAM IEHOMIKH [0 Ipo-
Ta €BKaplOTHYHUX OpraHi3MiB, BHU3HAUaTH IiAXOOH 1O
30epeKeHHs FeHOQOH/IIB )KUBHX OpPraHi3MiB i iX pamioHaIBHOIO

KJiro4oBi ¢cj10Ba

mendelian inheritance, genealogical analysis, genome.

==

Evidence-based medicine, counseling, karyotype, syndrome,

HaB4yaJjabHI MeTOoaH
Ta TeXHIKH, AKi

oyayThb
BHKOPHCTOBYBATHCS

®opmat Kypcey Full-time ) | -
Conducting lectures, seminars and advices for better understanding
of topics
Temu Look on Table 1 )
ITincymkoBwuii Credit at the end of semester, which includes current control
KOHTPOJIb, hopma | results. e -
IlpepekBizuTH For learning the course students must have basic knowledge of

human physiology, biochemistry.

genetics, biology of individual development, medical genetics,

Presentations, lectures, discussion, preparation of reports.




i 4ac BUKJIAJAAHHSA

Kypcy
HeoOxiaHe PC, commonly used computer programs and operating systemg,_
00/1aJTHAHHS projector l _ _ _ B B ) B |
KpuTrepii OwminroBanHs npoBoguThes 3a 100-OanpHONO MIKaNoOK. banu
OLIIHIOBAHHS HapaXOBYIOTHCS 32 HACTYIIHUM CIIIBBITHOIICHHSM:
(oxkpemMo aJis e ceMiHapchKi 3aHATTS: MaKCHMaJlbHa KUIBKICTH OamB 70
BRME0Y & DUy (Bkarouae 1 IOMOBIAb Ta pO3MIISAA 2-X KOHCYJBTaTHBHHUX
HaB4YaJIbHOI BUITAJIKIB);
NiSIJIbHOCTI)

e KOHTPOJIbHI 3aMipH (MOIYJIi): MAaKCUMaJIbHa KLUIBbKICTB OasiB
30.

3ajik CKJIafa€e CyMy IIOTOYHOI YCIIIIHOCTI MaKCHMallbHa
KUTBKICTE 0aniB 100.

AxkanemiuHa ao00podYecHicTh TIPH TIATOTOBLI CEMIHAPCHKHX
3aHATh: OUuiKyeTbesd, IO poOOTH CTYHEHTIB OyayTh IX
OpDUTIHAJIBHUMHM  aBTOPCBKMMH  JOTMOBIOAMH.  BIiICyTHICTB
MOCHJIaHb Ha BHUKOPHCTaH1 Jpkepena, (aOpuKyBaHHsS DKEpE,
CIIUCYBaHHS CTaHOBJATh, ajge He OOMeXyIoTh, IPUKIAAN
MOXUIMBOI akaaeMiyHol HegoOpouecHOCTl. BHsABIEHHS O3HaK
aKaJeMiyHOl HeJOOpOYEeCHOCTI Yy TECTOBHUX 3aBJaHHAX €
MICTaBOIO IS 1X He3apaXyBaHHHsS BHKJIagadeM, HE3aJIe)KHO Bl
mMaciuTadiB mariaty yd ooMaHy. B1aB1aaHHs 3aHATH € BaXKJIMBOO
CKJIaJO0BOIO HaBuaHHS. OUIKyEThCs, IO BC1 CTYAEHTH B1AB1NAIOThH
yci ceMiHapcehKi 3alHATTS Kypcy. CTyI€HTH MaroTh 1HPOPMYBATH
BUKJIaZlaya PO HEMOXIUBICTh BIABINATH 3aHATTS. CTYIEHTH
3000B’si3aHi  JOTPUMYBAaTHCS  YCIX TEPMIHIB  BU3HAYECHHUX
BUKJIamaueM UIS BUKOHAHHS yCiX BHIIB poOiT, 0 nepeadadeHl
kypcoM. JliTeparypa. Ycs jiTeparypa, Ky CTYJICHTH HE 3MOXYTb
3HAUTH CaMOCTIifHO, OyJe HagaHa BHUKJIQHayeéM BHUKIIOYHO B
OCBITHIX LJIgX Oe3 mpaBa i1 nmepenayl TperiM ocobam. CTyaeHTH
320X0YYIOTECS 10 BHKOPHCTaHHS TAaKOX M I1HIIOI JITEpaTypH Ta
oKepell, SKMX Hemae cepel pekomeHaoBaHuX. IlomiThka
BUCTaBJIeHHs OaiiB. BpaxoByroTbCcs Oajiw, IO OTpUMaHl IIpH
NONOBiAI Ha YeMiHAapChKUX 3aHATTAX Ta Oalu I1JICYMKOBHX
MOIYJIBbHUX TecTyBaHb. [Ipy 1boMy 00OB’SI3KOBO BpaXOBYIOTHCS
IPUCYTHICTh Ha 3aHATTAX Ta AKTUBHICTL CTYJEHTa MiJ 4ac
CEMIHapCHKOT0 3aHATTS; HEJOMYCTUMICTD IIPOITYCKIB Ta 3al13HEHb
Ha 3aHATTS; KOPUCTYBaHHSA MOOUIBHUM TeIEePOHOM, ILIaHIIETOM
Yy iHIIMMH MOOLTBHUMHU MPUCTPOSIMH MiJ Yac 3aHATTS B LUIAX HE




OB’ S3aHUX 3 HABYAHHSAM; CIMCYBaHHs Ta Iuiariat Touo. byap ski
(hopMH OPYIIEHHS aKaJIeMIYHO1 OOPOYECHOCTI HE TOJICPYIOTBCH.

" [IuTaHHS 10 1.The principles of medical and genetic counseling.
moxyais (3amiky) | 2. Reasons for medical genetic counseling.
3. Give a general description of the principles of evidence-based
medicine.
4. Describe the different levels of evidence.
5. Describe the principles of case-control and cohort studies.
6. Describe the principles of a randomized controlled double-blind
trial.
7. Describe the principles of writing and the importance of a
systematic review and meta-analysis.
8. Describe the use of the concepts of sensitivity, specificity and
accuracy for diagnostic tests.
9. Human chromosomal syndromes that are a result of aneuploid
mutations.
10. Describe human chromosomal syndromes that arose as a result
of chromosome rearrangements.
11. Describe the mechanisms and risk factors of aneuploidy in
humans.
12. Mechanisms and risk factors for the occurrence of
chromosomal rearrangements in humans.
13. Mechanisms and risk factors of polyploidy in humans.
14. Describe the mechanisms and risk factors of mixoploidy in
humans.
15. Give a comparative description of methods for diagnosing
chromosomal syndromes in humans: karyotyping, FISH, arrCGH.
16. Give a general description of the principles of prenatal
screening.
17. Describe the principles of first trimester screening.
18. Describe the principles of second trimester screening.
19. Give a general description of the use of invasive prenatal
diagnostics.
20. Describe the use of chorionbiopsy.
21. Describe the use of amniocentesis and cordocentesis.
22. Describe the diagnostic criteria for miscarriage.
23. Name the risk factors of miscarriage.
24, Describe genetic risk factors for miscarriage.
25. Describe the use of the genealogical method in medical genetic
counseling.
26. Describe the causes of deviations from the Mendelian type of
inheritance of diseases in humans.




disease.
29. The

31. GWAS — gen
the method and the practical signiticance

392. Describe such a serviceasa " genetic passport”.
33. Principles of counselin

77 Peculiarities of medical and genetic coun

polygenic and quantitative tr
78. Methods of identifying mut

aits.
ations in a family with a Mendelian

seling in the case of

principle of using the NGS (next-generation DNA

30. Personalized medicine — princip
ome-wide search for associations,

sequencing) method 1n clinical practice.

les, possibilities and prospects.

the principle of
of the obtained data.

g regarding possible teratogenic eftects.

| The questionnaire will be provided at the end of the course.

OnuTyBaHHS
Table 1
«Genetic counselingy»
JlomarkoBa
niteparypa /
T Tema dopma JisIbHOCTL pecypc MJIs TepmiH
Ta 00CsAT TOJIUH BUKOHAHHS BUKOHAHHS
3aBJIaHb (32
| oTpeOn)
1,2 1. Introduction. Lectures — 2 hours,
| Evidence-based individual work 12 — 2 weeks
medicine. hours |
3-5 7 Human chromosomal | Lectures — 6 h., -
abnormalities seminars — 4 h,
individual work — 10 3 weeks
h. |
6.7 | 3. Prenatal Screening | Lectures — 4 h,
seminars — 2 h.
individual work — 10 | 2 weeks
h.
8.9 4. Invasive prenatal ' Lectures — 4 h., |
diagnosis seminars — 2 h.
individual work — | 2 weeks
10 h.
10,11 | 5. Recurrent [Lectures — 4 h.,| I
miscarriages seminars — 2 h. .
individual work — 10 2 weeks
h.
12,13 | 6. Analysis of Lectures — 4 h.,| |
2 weeks

monogenic human traits

seminars — 4 h.




===

individual work —
10h.

==

14,15 | 7. Analysis of

10

polygenic human traits

ABTOp

Lectures — 4 h.,
seminars — 2 h.

individual work — 10 2 weeks
h.
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