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KouncyabTauii 3
NUTAHb BUBYEHHS

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

TUCIHIIIHH
Bi10yBaKOThCH
CTopiHKa b_ttp:i://bioweb.lnu.edu.ua/course/med ko-henetychne-
TUCHHUILITHH konsultuvannya-2 |
Indopmanis npo Discipline «Genetic counseling» is a normative discipline of a
TUCHHILIIHY 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).

Koporka aHOTALIsA
AUCHHIIIHA

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 Ta LI
NMUCHHUIJITHA

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 1n




practice knowledges about a symptoms and mechanisms of
hereditary diseases.

3MicT OUCLMIUNIHM  TOKJIMKAaHWM  CIIPUATH  (OPMYBAHHIO
iHTErpaJibHOI KOMIIETEHTHOCTI: PO3B’ sI3yBaTH CKJIamH1 3amadl 1
npobiaemMu B ramy3i 6ioorii.

A TaKOK TaKWX 3arajJbHUX Ta (PaxOBUX KOMIIETEHTHOCTEH:
3arajibHi KOMIIETEeHTHOCTI:

3K 3K01. 31aTHICTh NMPALIOBAaTH y MDXKHAPOTHOMY KOHTEKCTI.

3K02. 3maTHICTh  BHKOPUCTOBYBaTH  iHpopMauliiiHI  Ta
KOMYHiKaIliifHi TEXHOJIOTII.

3K04. 31aTHiCTb JisTH Ha OCHOBI €ETHYHHX MipKyBaHb (MOTHBIB).
daxoBi KOMIIETEHTHOCTI:
®KO01. 3maTHicTh KOPHUCTYBaTHCS HOBITHIMH [OCATHEHHIMH
Gioyorii, HeobximHUMH 11 npodeciiHol, JOCIiAHUALBKOL Ta/abdo
{HHOBALIMHOI TisUTBHOCTI.

®K12. 3maTHICTb KOPHCTYBAaTUCh 0OazaMu [aHHUX, B SKHX
36epiraeTbcs iHGOpMaIlld PO CTPYKTYPY reHOMIB Ta 1XHIO
eKCIIpecitfo, a TaKoXX BiANOBIAHI TPaHCKPUIITOMH 1 MPOTEOMH,
BU3HauaT in silico OCHOBHI ITapaMeTpyd HYKJICOTHIHHX Ta
AaMIHOKMCJIOTHHUX ITOCJIIIOBHOCTEU, BHSIBIIATH [IOCJIIIOBHOCTI
reHOMIB, 0 KoxytoTh 6inku Ta PHK, a Takox 1HIII CTPYKTYPHI 1
bYHKLIOHAIbHI [UISHKH TEHOMIB, nepegdavyaTd 1 MOACIIOBATH
cTpykTypy OinkiB Ta PHK, cknagatd TeHOMH 3a JaHAMH 1X
CeKBEHYBaHHS 1 3M1MCHIOBaTH MOJIEKYIAPHO-(PLIOre HETHUHUH
aHaJl13.

K 13. 31aTHICTh IUTaHYBaTH 1 aHaJI13yBaTH pe3yJIbTaTH OCIII/IIB
iz puminenns i anarisy JJHK, PHK 1 OinkiB, cHHTE3Y JTHK 1 PHK
in vitro, KOHCTPYIOBaHHS BEKTOPHHUX Ta PEKOMOIHaHTHHX MOJICKY I
JTHK, BMBYEHHS €KCIpeCII TpaHCTeHIB, BHU3HAYaTH OO0 €KTH
reHOMHOI iHKeHepil, IIaHyBaTH Ta aHalll3yBaTH €KCICPHMEHTH 3
pefaryBaHHs T€HOMIB.

®K14. YMiHHS BCTAaHOBJIIOBATH THUII T'€HETHYHOI'O KOHTPOJIFO
O3HAaK  JIIOOWMHM,  30KpeMa,  CIaJKOBHUX  3axXBOPIOBAHb,
[IOBEJiHKOBHX  De€akKilifi, ICHUXIYHHX ocOOJIMBOCTENH, Ta
iHTeNeKTyalbHUX 3ai0HOCTeH, oOupaTd 1 BHKODHUCTOBYBAaTH
IUTOTEHETHYHI Ta MOJIEKYJIIpHl METOIU JUIA M1arHOCTUKH
CTIANKOBMX Ta HAOYTHX 3aXBOPIOBaHb Ta IHTEPIPETYBAaTH
pe3yJIbTaTi CKPUHIHIOBHX Ta 1arHOCTHYHHX TECTIB.
®K15. 3naTHicTh  BHKOPUCTOBYBAaTH  OCHOBHI ~ METOOM
CeKBeHYBaHHS HYKJIETHOBUX KHCJIOT, OOMpaTH HEOOX1THUU METON
CeKBEHYBaHHS BiJNOBiIHO 10 METH pOOOTH, 3aCTOCOBYBATH 1HILI1
METOIM TEHOMIKM [0 IpO- Ta €BKaplOTHYHMX OpraHi3MiB,




BU3HAUATH IIaXOm¥ 10 30epekeHHs TIeHOGOHIIB HKUBHX
OpraHi3MiB i X paliOHATPHOIO BAUKOPHACTaHHs Ha OCHOBI HassBHUX
| TEeHOMHHX JaHHX.
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O0car aucumniiHMu

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

OuikyBaHi
pe3yJbTaTH
HaBYaHHS

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.

JIUCLIMIUIIHA Ma€ CIPUATH AOCATHEHHIO TaKUX NPOrpaMHHX
pe3yJabTaTIB HaBUYaHHS, SIK

IIP1. Bomoniti nepkaBHOIO Ta iHO3EMHOIO MOBaMH Ha PiBHi,
JIOCTAaTHBOMY [UI CHUIKYBaHHS 3 npodecifHMX NHTaHb Ta
[Ipe3eHTAallll pe3yJIbTaTiB BIIaCHUX IOCIiIKEHbD.

[IP2. BukopucroByBatu 0i0nioTekn, iHbopMaLiliHi 6a3u maHUX,
IHTEPHET PECYPCH Ui MOLIYKY HeoOXiaHol iHpopMarii.

[1P3. 3m1iiCHIOBATH 3/1aroaXeHy poOOTYy Ha pe3yJIbTAT Y KOJMEKTHBI
3 ypaxXyBaHHAM CYCIIUIbHHX, I€p>KaBHUX 1 BUPOOHHYMX iHTEPECIB.
1IP10. IlpencraBnsatu pe3yapTaTv HayKOBOi poOOTH MUCHEMOBO (Y
BUTTIS/IL 3BITY, HAyKOBMX ITyOuikaliif Tomo) ta ycHo (y dopmi
JIOMOBIJICH Ta 3aXUCTy 3BITY) 3 BHKOPHUCTAHHAM CYYacHHUX
TE€XHOJIOT1#, apryMeHTYBaTH CBOIO MO3MIIiIO B HAYKOBIH AUCKYCIT.
[IP11. IlpoBomutH craTuCcTHYHY OOpoOKy, aHami3 Ta
y3arajlbHCHHs OTPHMAaHHUX €KCIIEpUMEHTAIbHUX HOaHHUX 13
BUKODUCTAHHSIM  IPOrpaMHUX  3aco0iB Ta  Cy4acHHUX
IHQOPMaIIHHUX TEXHOJIOTIHA.

[IP 13. JlorpumyBaTucs OCHOBHHX IpaBHI Oi10JOri4HOI €THKH,
0100e3mexku, 0103aXUCTy, OIL[IHIOBATH pPH3MKH 3aCTOCYBAHHS
HOBITHIX Ol0JIOrTYHUX, O10TEXHOJIONYHUX 1 MEIUKO-010JI0rYHUX
METO/IB Ta TEXHOJIOTIH, BHW3HAYaTH IIOTEHILIHHO Hebe3meyHi
OpraHI3MH YH BHPOOHHYI IIPOIECH, IO MOXYTh CTBOPIOBATH
3arpo3y BUHUKHEHHS HaA3BUYaHUX CHTYaLliil.

[IP14. JloTpuMyBaTHCh HOpM akaaeMidyHOI JOOPOYECHOCTI Iij
4aC HaBYaHHS Ta IIPOBAKEHHS HAYKOBOI MISJIBHOCTI, 3HATH
OCHOBHI TIpaBOBI HOPMH IIOAO 3axXHCTy iHTEeNEKTYyaJbHOI
BJIACHOCT!I.

[IP16. KputuHO OocMHCIIOBAaTH TeOpil, NPUHIUIINA, METONH 3
PI3HMX rajay3ei Olosorii ajisi BUpIIIEHHS NPAKTUYHHX 33134 i
[IpoOJIeM.

[IPI8. VYmitu kopuctyBaTHCh ©0a3aMud JaHHX, B SKUX
30epiracTbCcs 1HQOpMaLlis TMPO CTPYKTYpy TE€HOMIB Ta iXHIO
eKCIPECII0, a TAKOX BIAMOBIOHI TPAHCKPHUOTOMH i [IPOTEOMH,




BUKOPDHUCTaHHS Ha OCHOBI HassBHUX FT€HOMHHUX JaHHUX.

BU3HAYaTH n Silico OCHOBHI MapaMeTpM HYKJICOTHAHHX Ta
aMIHOKHUCJIOTHUX TIOCIIJOBHOCTEHM, BHABIATH IOCIiZOBHOCTI
FeHOMIB, 110 KOAytoTh 6inku Ta PHK, a Takox iHui cTpyKTypHi i
(QYHKLIOHAIBHI JUISHKHA T€HOMIB, mepemdadyaTd i MOIETIOBATH
CTpykTypy OuikiB ta PHK, cknamaty reHomMu 3a JaHUMH iX
CEeKBEHYBAaHHS 1 3IIMCHIOBATH MOJEKYJISIPHO-(PiIOreHe THIHMIHA
aHaui3.

[IP19. IInamyBatm 1 aHami3yBaTH pe3yJbTaTH MOCIIMIB i3
BunuteHHs 1 a”amisy JIHK, PHK i 6inkis, cuatesy JJHK i PHK in
Vifro, KOHCTPYIOBaHHsS BEKTOPHHUX Ta PEKOMOIHAHTHHX MOJIEKYIT
JIHK, BHBYeHHs ekcrmpecii TpaHCreHiB, BH3HAYaTH 00’€KTU
F€HOMHOI 1HX€eHepil, IaHyBaTH Ta aHATi3yBaTH €KCIIEPUMEHTH 3
penaryBaHHs I'€HOMIB.

[1IP20. BcraHOBIIOBaTM THUII T€HETHYHOIO KOHTPONIIO O3HAK
JIIOIUHA, 30Kpe€Ma, CIIaJKOBHUX 3aXBOPIOBAaHb, ITOBEIIHKOBHX
peakuid, MNCHXIYHUX OCOOJIMBOCTEH, Ta 1HTEJEKTyaJIbHUX
3M10HOCTEH, OOMpaTH i BHKOPHCTOBYBATH IIMTOr€HETHYHI Ta
MOJIEKYJIIPHI METOIM IJIsi JIarHOCTHKH CIIaIKOBHX Ta HAOYTHX
3aXBOPIOBaHb Ta IHTEPIIPETYBAaTH pPE3YJIbTATH CKPHHIHTOBHX Ta
J1arHOCTUYHHUX TECTIB.

[IP2]1. 3HaTH OCHOBHI MeTONM CeKBEHYBaHHS HYKJIETHOBHX
KUCJIOT, OOMpaTH HEOOXITHUM METOJ| CEKBEHYBAaHHS BiAMOBiIHO
10 METH POOOTH, 3aCTOCOBYBATH iHIII METOAM MEHOMIKH [0 IpPO-
Ta €BKapIOTHYHHUX OpraHi3MiB, BHU3HAYaTH IiAXOOH 1O
30epeKeHHS FeHOMOH/IB )KUBHX OpPraHi3MiB i iX pamioHaIbHOrO

KJ/11040BI ¢cJ10Ba

Evidence-based medicine, counseling, karyotype, syndrome,
mendelian inheritance, genealogical analysis, genome.

—

HaBuaJyibHI MeTOaM
Ta TeXHIKH, AKI

OyayTh
BHKOPHCTOBYBATHCS

(I)Oi)MaT Kypcy Full-time ) , -
Conducting lectures, seminars and advices for better understanding
| of topics
Temu Look on Table 1 |
IlincymkoBuii Credit at the end of semester, which includes current control
KOHTPO.JIb, hopMa | results. - |
IIpepekBizuTH 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 BUKJIAAaHHSA

Kypcy

HeoOxiaHe PC, commonly used computer programs and operating systems,

00/1aJTHAHHS projector 1 | ) B i )
KpuTtepii OwminroBanHs npoBoguThes 3a 100-OanpHONO MIKaNoOK. banu

OLliHIOBAHHS HapaXOBYIOTHCS 32 HACTYIIHUM CIIIBBIIHOIICHHSM:

(okpemMo A/
KO>KHOI'O BUAY
HAaBYaJIbHOI
NisiIbHOCTI)

e ceMiHapchKi 3aHATTA: MaKCHMajlbHa KUIBKICTH OamB 70
(Bkarouae 1 IOMOBIAb Ta PO3MISAA 2-X KOHCYJBTaTHBHHUX
BHUIIAJIKIB);

® KOHTpPOJIBHI 3aMipH (MOMIYJIi): MaKCUMallbHa KUIBKICTB OasliB
30.

3ajik CKJIafa€e CyMy IIOTOYHOI YCIIIIHOCTI MaKCHMaJlbHa
KUIbKiCcTE 0amiB 100.

AxkagemMiuHa a00podYecHiCTh TIPH TIATOTOBLI CEMIHAPCHKHX
3aHATh: OUuiKyeTbed, IO poOOTH CTYHEHTIB OyayTh IX
OPUTIHAJIBHHUMH  aQBTOPCBKAMH  JIOIIOBIISIMH. BincyTHICTB
MOCHJIaHb Ha BHUKOPHCTaH1 kepena, (aOpuKyBaHHS JDKEpEI,
CIIUCYBAaHHS CTaHOBJATH, aje HE OOMEXYIOTh, IPHKIAIN
MOXUIMBOI akaaeMiyHol HegoOpouecHOCTl. BHsABIEHHS O3HaK
aKageMidHol HeJIOOpOYECHOCTI Yy TECTOBHMX 3aBIaHHAX €
MICTaBOIO IS 1X He3apaXyBaHHHS BHKJIaJadyeM, HE3aJIE)KHO Bl
MaciuTadiB mariaty 4d oOmMaHy. BiaB1aaHHs 3aHATH € BaXXJIUBOIO
CKJIaJOBOIO HaBuaHHA. OUIKyEThCs, IO BCl CTYEHTH B1IB1NAIOThH
yci ceMiHapcehKi 3alHATTS Kypcy. CTyI€HTH MaroTh 1HPOPMYBAaTH
BUKJIaZlaya IIPO HEMOXIIUBICTh BIABINATH 3aHATTS. CTyIEHTH
3000B’si3aHi  JOTPUMYBAaTHUCS  YCIX TEPMIHIB  BU3HAYECHHUX
BHKJIaZauyeM JUIS BUKOHAHHS yCiX BHIIB poOiT, 0 nepeadadeHl
KypcoM. JliTeparypa. Ycs jiTeparypa, Ky CTYJACHTH HE 3MOXYTb
3HAWTH CaMOCTIHHO, Oyae HaJaHa BHUKIQOayeM BHKIIOYHO B
OCBITHIX LJIgX Oe3 mpaBa i1 nmepenayl TperiM ocobam. CTyaeHTH
320X0YYIOTECSA 10 BHKOPHCTaHHS TAaKOX M I1HIIOI JITEpaTypH Ta
oKepell, AKX HeMae cepel pekomeHaoBaHuX. IlomiThka
BUCTaBJICHHS OaniB. BpaxoByroTbCsa Oanu, 110 OTpUMAaHl IpH
NOMOBiAl Ha YeMIiHApCBhKHUX 3aHATTSIX Ta Oald I1ICYMKOBHX
MOIYJIBbHUX TecTyBaHb. [Ipy 11boMy 00OB’SI3KOBO BpaXOBYIOTHCS
PUCYTHICTh Ha 3aHATTAX Ta AaKTUBHICTb CTyJEHTa MiJ 4ac
CEMIHapCHKOT0 3aHATTS; HEJOMYCTUMICTD IIPOILYCKIB Ta 3all13HEHb
Ha 3aHATTS; KOPUCTYBaHHSA MOOUIBHUM TeJIE(POHOM, ILIaHIIETOM
Y{ IHIIMMH MOOUTPHUMU NPUCTPOSIMH ITiJ1 YaC 3aHATTS B LUIAX HE




[TOB’SI3aHUX 3 HaBUaHHIM; CIIMCYBaHHs Ta Iuiariat Touo. byap ski
(hopMH OpPYIIEHHs aKaieMiyHO1 106pOYeCHOCTI He TOIEPYIOTHCS.

" IIuTaHHs 10 1.The principles of medical and genetic counseling.
moxyJiB (3aqiky) | 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.




77 Peculiarities of medical and genetic coun

polygenic

78. Methods of identifying mut

disease.

9. The principle of using the NGS

and quantitative traits.

sequencing) method 1n clinical practice.

30. Personalized medicine — princi
31. GWAS — genome-wide search
the method and the practical signiticance
32. Describe such a service as a
33. Principles of counseling regar

ples

seling in the case of
ations in a family with a Mendelian

(next-generation DNA

, possibilities and prospects.
for associations, the principle of
of the obtained data.
"genetic passport”.

ding possible teratogenic effects.

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

OnuryBaHHS
Table 1
«Genetic counselingy
JlomaTrkoBa
niTeparypa /
Took. Teva dopma JIisIbHOCTL pecypc A TepmiH
Ta 00csr roguH BUKOHAHHS BUKOHAHHS
3aB/IaHb (34
| 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 e
h. |
6.7 | 3. Prenatal Screening Lectures — 4 h,
seminars — 2 h.
individual work — 10 | &
h.
89 | 4. Invasive prenatal Lectures — 4 h.,|
diagnosis seminars — 2 h.
individual work - | 2 weeks
10 h. |
10,11 | 5. Recurrent Lectures — 4 h.,| D
miscarriages seminars — 2 h. | .
individual work — 10 2 Weeks
h.
12,13 | 6. Analysis of Lectures — 4 h.,|
monogenic human traits seminars — 4 h. 2 weeks




—— e

—

individual work -
| i | 10 h. I N
14,15 | 7. Analysis of Lectures — 4 h.,
polygenic human traits | seminars — 2 h.
individual work — 10 2 weeks
—— e — h'
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