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|. 3aranbHi NONoOXeHHA

1. linboBa ayautopis

daxoBuin iCNUT MOXYTb MPOXOAUTM ocobu, ki BepyTb ydacTb Yy
KOHKYPCHOMY Bif60pi Ha HaBYaHHA Ans 3000yTTA CTyneHsa marictpa Ha
OCHOBi  3g006yToro cTyneHs ©Oakanaepa/marictpa (cneuianicta),
BignoBigHO o po3ainy V Nopsaky NpuioMy Ha HaBYaHHS Ang 30obyTTa
BMLWOI ocBiTM B 2026 poui, 3aTBepaxeHoro Hakaszom MiHicTepcTBa
OCBITM | Haykn YKpaiHu Big 26 ntotoro 2026 poky Ne 373.

2. Meta icnuty

MeToto haxoBoro icnuty € BU3HAYEHHSI PiBHA (©axoBOi MiArOTOBKU
BCTYMNHMKA(-Li), Moro/ii 4OCNigHNLBKOrO, aHaniTMYHOro Ta NPodecinHoro
noTeHLiany, a TakoX roTOBHOCTI 4O HaBYaHHSA 3a OCBITHbO-HAYKOBOM)
NporpamMold  MaricTepcbkoro piBHs 3 OioiHopmaTMknm Ta aHaniay
DioMeanyYHMX AaHuX.

3. TpuBanicTtb icnuty

150 xBUNKWH

4. ®opwmart icnuty

daxoBu icnuUT npoBoanTbCs odnavH Yy dopmati  MMCbMOBUX,
aHOHIMi30BaHMX BUNpobyBaHb. Ek3ameHauiiHa poboTa cknagaeTbes 3
HOTUPBLOX 0OOB’A3KOBMX BiAKPUTUX MUTaAHb aHMMINCbKOK MOBOH.

Il. 3anuTaHHA gnsa nigrotoBku Ao axoBoro icnuTy

Mpuknaa 3anuTaHHA:

Interpretation of differential gene expression results

A research team is studying the molecular response of human epithelial cells to an experimental antiviral
compound. Cells were divided into two groups: an untreated control group and a treated group exposed
to the compound for 24 hours. RNA sequencing was performed on three biological replicates per group.
The researchers then conducted a differential gene expression analysis to identify genes whose
expression changed after treatment.

The table below presents selected results from the analysis. The column mean normalized expression
represents the average expression signal after normalization. The log2 fold change compares treated
cells with control cells: positive values indicate higher expression in treated cells, while negative values

indicate lower expression.

—

Based on the table, which genes would you prioritize for follow-up validation? Justify your choice.

2. Which gene or genes should be interpreted with particular caution, despite showing an apparently
large or statistically significant change? Explain your reasoning.

3. Explain why log2 fold change alone is not sufficient for selecting biologically meaningful candidate
genes. In your answer, refer to at least one example from the table.

4. Write a short scientific interpretation of the results.

Mean
Mean expression | expression in log2 fold Adjusted p- Functional
Gene in control treated cells change value annotation
IFIT1 120 2350 4.29 0.0003 Antiviral response
Interferon-related
OAS1 300 1800 2.59 0.004 pathway
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Uncharacterized
gene, very low

GENE-X 2 40 4.32 0.18 expression
ACTB 8200 8400 0.03 0.74 Housekeeping gene

Xenobiotic

CYP1A1 50 380 2.93 0.049 metabolism

Cell proliferation
MKI67 700 230 -1.61 0.02 marker

RPLPO 5100 5300 0.06 0.81 Housekeeping gene

Mitochondrial

MT-ND1 9000 15000 0.74 0.03 transcript

Mepenik Tem ons NiAroToBKM:

CtpykTypa HykneiHoBux kucnot, OHK, PHK, komnnemMeHTapHiCTb, FreHETUYHUIA KOg

LleHTpanbHa gorma monekynapHoi 6ionorii, pennikauis, TpaHCKpUNLIa, TpaHCNALiS, perynsuis ekcnpecii
reHis

OpraHizauis reHoMy, reHu, €eK30HW, HTPOHW, PerynaTtopHi AiNsSHKW, KodyBaribHi Ta HeKoAyBaslbHI
NOCNigOBHOCTI

["eHeTMYHa MIHNMBICTb, aneni, reHOTUN, PeHOTKUM, YaCTOTU BapiaHTIB y NONynALisixX

MyTauil Ta reHeTUYHI BapiaHTW, TUMNKU MyTaLii, (PyHKLIOHANbHI HAacnNigkM MyTaLin

OCHOBHiI MOHATTA FEHOMIKM i TPaHCKPUATOMIKK, TUNM OiomeanyHux gaHux Ta 6as3osi dopmaTtn ix
npenctaeneHHs (FASTA, FASTQ, tabnuui ekcrnpecii reHis)

Ekcnpecia reHis, gudepeHuinHa ekcnpecia reHis, Hopmanisauisi 4aHuX, KpaTHICTb 3miHn ekcnpecii (fold
change)

TexHonoril cekBeHyBaHHS, 34MTyBaHHA NOCMIJOBHOCTEN (Sequencing reads), MOKPUTTS CEKBEHYBaHHSA
(coverage), siKiCTb 34MTyBaHb, MOMWUIIKA CEKBEHYBaHHS

PedepeHcHun reHom, BUMpiBHIOBaHHA nocrnigoBHOCTEN (sequence alignment), HeBigNOBIOHOCTI MiX
nocnigoBHocTamu (mismatches), nokaneHe Ta rnobanbHe BUPIBHIOBAHHS, SKiCTb BUPIBHIOBAHHS
AHOTaUis reHiB i reHeTUYHMX BapiaHTiB, YHKUiOHaNbHa aHoTauid, OLiHIBaHHSA MNOTEHUINHOro
BionoriyHoro BNNnBY

BionoriyHi 6a3n gaHunx, pedepeHcHi Habopwu gaHux, MeTagaHi, npuHumnu FAIR onsa HaykoBMX OaHMX.
AkicTb BiciHOpMaTUUHMX AaHWX, NPONYyLUEHi 3HaYeHHs, AybnikaTn

[OnsarH GionoriyHoro OOCniAXEeHHs, KOHTPOSibHA Ta eKCcrepuMeHTanbHa rpynu, GionorivHi M TEeXHiYHi
pennikaTtn

OnmcoBa cTaTucTUKa, CepeHe 3Ha4YeHHs, MefiaHa, gucnepcida, CTaHgapTHE BiOAXUIEHHS

CratucTMyHe TecTyBaHHA [riNOTe3, HynbOBa Ta anbTepHaTMBHA rinoTtesu, p-3HadeHHs (p-value),
CTaTUCTUYHA 3HAYYLiCTb

MHOXWHHE TeCcTyBaHHSl, CKOpuroBaHe p-3HadeHHs (adjusted p-value), XxuBHONO3UTUBHI Ta
XUOHOHeraTUBHI peaynbTaTu, pu3ukn p-hacking, iHTepnpeTauis cTaTUCTUYHOI 3HAYYLOCTI

Kopensuiqa, npnynHHO-Hacnigkosui 38’30k, 3aMillyBanbHi dpaktopu (confounding factors)

MakeTHi ecbektn (batch effects), TexHiyHa BapiabenbHiCTb, paHOOMI3aUid, KOHTPONb SAKOCTI
eKCnepuMeHTY

IHTepnpeTauis GioiHopmaTMyHMX pesynbTaTtiB, OOMeXeHHs aHanidy, nepesipka MpuNyLLEHb,
0Or'pyHTYBaHHS BUCHOBKIB

ETuuHi acnektn pobotn 3 BGiomeanyHUMM gaHumK, KOHMDIOEHUINHICTL, YyTnuBi AaHi, BignosiganbHe
BMKOPUCTAHHSA pe3ynbTaTiB



lll. KpuTepii odiHlOBaHHA

daxoBui iCNUT CKNagaeTbCs 3 YOTMPbLOX ODOB’SI3KOBUX BIOAKPUTUX MUTAHb aHIMINCbKOK MOBOK. KoxHe
MUTaHHA OUIHIOETbCA MakcumanbHo y 50 6Ganis. MakcumanbHa KinbkicTe 6aniB 3a gaxoBui icnut
ctaHoBuTb 200 6anis. [ins BM3HaHHA pe3ynbTaty cnisbecian NO3UTUBHUM BCTYMNHUK NOBUMHEH HabpaTu
He meHwe 120 6aniB i3 200. He3Ha4Hi NOMUNKX B aHTNINCLKIA MOBI HE € caMOCTINHOW NiAcTaBow And
3HWKEHHSI OLLIHKN, SIKLLIO BOHW HE NepeLUKOmXatoTb PO3YMiHHIO 3MICTY BignoBigi. ®iHanbHa oLiHka 3a icnuT

BM3HAYaETbCA Sk cyMa 6arniB, OTpMMaHKX 3a BCi YOTMPW NUTAHHS.

Banis

KpuTepii ouiHoBaHHsA BignoBigi

45-50

BignoBigb € NoBHOW, NOriyHOW, A0Ope CTPYKTYPOBaAHO; BCTYMHUK(LS)
AEMOHCTPY€E rnMboke PO3yMiHHA TEMW, 3aCTOCOBYE TEPMIHU KOPEKTHO,
HaBOAMTb apryMeHTOBaHi Npuknaam abo KOHTPNo3uLii; o6rpyHTOBYE CBOI
BVMICHOBKMW.

30-44

Bianosigb € 3po3ymino, B OCHOBHOMY CTPYKTYPOBAHOK; BCTYMHUK(LSA)
NEMOHCTPYE AOCTaTHIM piBEHb PO3YMIHHA TEMM, are MOXe AonyckaTu
He3HayHi HeToyHOCTi abo HegocTaTHbO  AeTanidye  npuknagu;
BUKOPUCTAHHS TEPMIHOMOTrIT B LINTOMY KOPEKTHE.

20-29

BignoBigb 4acTKOBO pO3KpUBAaE CyTb MUTAHHS; BCTYNHUK(LS) AEMOHCTPYE
3aranbHe PO3YMIHHA TeMW, OfHaK MPUMYCKaeTbCs MOMITHUX CMPOLLEHb
ab0 HEeNnoBHOro aHanidy; MOXIMBI NOMUIIKU Y BUKOPUCTAHHI TePMIHOSOTiT
abo noBepxoBe BpaxyBaHHS AaHMX, OOMeEXeHb YN KOHTEKCTY; BiOCYTHI
npvknagn abo BOHU HEYITKi.

10-19

BignoBigb € dpparmeHTapHo0 abo HEMOBHOW; BCTYMHMK(LUSA) AEMOHCTPYE
obmexxeHe PO3yMiHHS MUTaHHS; BigNOBiAb MICTUTb CYTTEBI HETOYHOCTI,
cnabke ob6rpyHTyBaHHs abo HepeneBaHTHI eneMeHTW; forika BuKNnagy
nopyLueHa, poboTa 3 gaHuMm abo yMOBOK 3aBAaHHS € HEAOCTATHLOLO.

0-9

Bignosigb BiacyTHs abo He po3KpMBAaE 3MICT 3anuTaHHS; BCTYMHUK(US)
NEMOHCTPYE HEpPO3yMiHHSA Temu abo Hagae HedopeyHy BignoBigb;
BUKOPUCTAHHS TEPMIHIB € HeKOpekTHUM abo BiACYTHE, HeMae Ioriku
BUKNagy.
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