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PE®EPAT

Juninomuas padota 44 c., 9 puc., 47 UICTOYHUKOB.

KimoueBsie cnoBa: KVYJIBTUBUPOBAHHME, HEK 293, BJIMAHUE,
KU3HECITOCOBHOCTHD.

OO0bekT uccnenoBanusd: kinerounas auaus HEK 293.

Ilenb: usyuenue Bausaus noHoB Mg?" Ha xkynsTuBupoBanne HEK 293.

[Ipenmer uccnenoBanus: peakuus kiaetouno muaun HEK 293 nHa BHecenue B
MUTATENBHYIO CPEy COJEl MarHusl.

HccnenoBato BIMSHKE MOBBILIEHHBIX KOHIEHTpalMii HoHOB Mg?" B cpene mis
KynpruBupoBanusa HEK 293. bputo BbISIBIEHO, 4YTO M3MEHEHNE KOHLEHTPALMA HOHOB
Mg?*, Bamser Ha MOpPQOIOrHIO, POCT, MNPOMM(EPALUI0 M KU3HECIIOCOOHOCTH
kietouHol KyapTypel HEK 293. Ilpu moBbIlIeHMH KOHUEHTpAUUMA HOHOB KIIETKH
U3MEHSUIM 1BET W (opMy, CTaHOBACH Oosee OkpyribiMA. C  yBeIMYEHHEM
KOHLIEHTpau Mg?" yMeHbIIanach IUIOMIAAb IOBEPXHOCTH MOHOCIOSN, KIETKH
CTAaHOBWJIHMCH OoJiee pa300meHHbIMU. CHIDKEHHE NpOoau(EepaTUBHON aKTUBHOCTHU
KJIETOK CTPOr0 KOPPEIMPOBAIO C IOBBILEHUEM KOHIEHTpaluud HOHOB Mg®™ B
nuraTenpbHor cpene. CpelHee 3HAYECHHE OTHOILICHUS IUIOMIAAN KOJIOHMHM KJIETOK K
IO TIOBEPXHOCTH COCTaBMIIO: KOHTPoub — 0,68%; 1,5 MM Mg — 0,558%; 2,0
MM Mg?*—0,51%; 2,5 MM Mg?*— 0,47%. C noBbllIeHHEM KOHIEHTPALUK HOHOB M g2
B IUTATEJIbHOM Cpe/ie YBEIIMYMBAIOCH U JI0JI HEXKU3HECIIOCOOHBIX KJIETOK B 001aCTH
3peHus MUKpockomna. CpelHee 3Hau€HHUEe J0JIM MEPTBBIX KJIETOK OT KMBBIX: KOHTPOJIb
—1,06%; 1,5 MM Mg**— 1,56%; 2,0 MM Mg>"— 1,92%; 2,5 MM Mg** — 2,85%. XoTb
OoOHapy»XEHHbIC HAMU CIIBUTH B TIpoJiudepaliui U KU3HECTOCOOHOCTH KJIETOK UMEIU
He OOJIbIINE 3HAYEHMS], HO TIPU MOBBIIMICHUH KOHIIEHTPALUU WOHOB MarHus MpoIEHT
YKU3HECTIOCOOHBIX KJIETOK M MJIOIIA/lb MOBEPXHOCTH MOHOCIOS BCE K€ YMEHbIIAACh,
U3 YEro MOKHO CZEJIaTh BBIBO/JI, YTO MOBBIIICHHbIE KOHIIEHTPALMU HOHOB MarHusi Bc€
K€ HEraTUBHO BIUSIOT Ha KynbTHBUpoBaHue kieTok HEK 293. Jlanublil addexT Ob1
OIIOCPENOBaH HeROCTaTKOM HOHOB Ca’’, KOTOpble SABISIOTCS AHTATOHMCTAMH MOHOB
MarHusi. MoHBI Kanmplysg WrparoT KIOYEBYIO pPOJb B TakUX HpolLeccax, Kak
TpaHcKpunuus, AudpdepeHunpoBKa U npoiaudeparus KIeTok.



POD®EPAT

Heimmomnas padota 44 c., 9 man., 47 KpbIHIiIL.

Kmrouasbist  cioel:  KYJIBTBIBABAHHE, HEK 293,  VIUIBLY,
AKbINUIA3AOJIBHACID.

AbG'exT nacnenaBanns: kierkasas niHisgs HEK 293.

Mbra: BeIAyIeHHE YILIBIBY iéHay Mg? * Ha kynsTeiBaBanne HEK 293,

[TpagmeT macnemaBaHHs: pIakipist kierkaBai miHil HEK 293 Ha yHscenne ¥
MaXXbIYHAE aCAPOJII3€ COJISTY MarHIto.

JlacnenaBaHa YIuTbly MaBBIIAHBIX KAHIPHTpALIN 1€Hay Mg2+ y acsapoaasi as
kynbrhiBaBanHss HEK 293. Beino BbIsyneHa, mTO 3MsSHEHHE KaHIPHTpalbll iEHAY
Mg2+, yruibiBae Ha Map$aniorito, pocT, mpaiideparibli 1 XKbIIII310IbHACIH KIIeTaYHAN
kyabTypbl HEK 293. Ilpbl naBpIIsHHI KaHIHTPALBI 1€HAY KIETKI 13MSHSII KOJIep 1
dbopMy, CTaHOBAYBICS OOJBII KPYIJSBbIMI. 3 MaBEIIY3HHEM KaHLPHTpalbsln Mg2 +
naMsHILIAaIacs IJIOIIYY MaBepXHI MOHOCIOS, KIETKI CTAaHABLIICS OOJIBII pa3'siAHAHBIMI.
3HiK3HHE npanidepaTblyHall aKThIYHACI KJIETaK CTpOra KapaJisgBall 3 MNaBbIIIIHHEM
KaHIPHTpaupll i€Hay Mg2 + ¥ naxslyHbIM acsapoasi.. CapsaHse 3HaYPHHE aJHOCIH
IJIOIIYBI KaJOHIM KJIETaK Ja TUIONIYbI MaBepXHi ckiana: kanTpoiab 0,68%; 1,5 MM
Mg** 0,558%; 2,0 MM Mg*"  0,51%; 2,5 MM Mg*" — 0,47%. 3 nmaBbIIHHEM
KaHIPHTpaupll 1€Hay Mg2 + y DaxbIyHBIM acspoii3l MaBsuIiuBanacs 1 J0Jis
HEXBIIIA3A0JIBHBIX KJIETaK y ToJie 3pOoKy Mikpackona CspaaHse 3HaudHHE 01
MEPTBBIX KIIETAK aJ] KBIBBIX: KaHTpoub 1,06%; 1,5 MM Mg>" 1,56%; 2,0 MM Mg**
1,92%; 2,5 MM Mg*" — 2,85%. Xoup BBIAYIEHBIA HaMi 3pyxi ¥ mpamidepanpi i
KBILIA3I0JIbHACII KJIETaK MeJl HEe BsUIIKIS 3HAUdHHA, aje IMpbl MaBBIIIIHHE
KaHIPHTpAaIbI 1€HAY aJcOTaK KbIILSI30JIbHBIX KJIETAK 1 IUIOIIYA MaBepXHI MOHOCIIOS
Yyc€ K mnaMsHIIAiacs, 3 Yaro MO)XHa 3palillb BBICHOBY, INTO MaBbIIIAHBISI
KaHIPHTpALbIl 1€HAY MarHito yc€ >k HeraTblyHa YIUIbIBaIOIb HA KYJIbTHIBABAHHE KIIETaK
HEK 293. Jlamsensl 5gekr ObIY amacpoikaBaHbl HemaxomaMm iénay Ca’', sxis
3'SyNstoNIa aHTara”ictaMmi i€Hay MarHito. [eHbl KalbIlblsl abITphIBallb TATOYHYIO
pOJIIO ¥ TaKiX Iparpcax, K TPAHCKPBINIbIA, IbI(PEpIHILIOYKa 1 Tpati(epalibls KIIeTak.



ABSTRACT

Diploma thesis 44 p., 9 fig., 47 sources.

Key words: CULTIVATION, HEK 293, INFLUENCE, VIABILITY.

Object of research: cell line HEK 293.

Purpose: to study the effect of Mg?" ions on the cultivation of HEK 293.

Subject of the study: the reaction of the HEK 293 cell line to the introduction of
magnesium salts into the nutrient medium.

The effect of increased concentrations of Mg?" ions in the culture medium of
HEK 293 was studied. It was found that changes in the concentration of Mg?" ions
affect the morphology, growth, proliferation and viability of the cell culture of HEK
293. As the ion concentration increased, the cells changed color and shape, becoming
more rounded. With an increase in the concentration of Mg?’, the surface area of the
monolayer decreased, and the cells became more dissociated. A decrease in the
proliferative activity of cells was strongly correlated with an increase in the
concentration of Mg?" ions in the nutrient medium. The average value of the ratio of
the cell colony area to the surface area was: control-0.68%; 1.5 mM Mg**- 0.558%; 2.0
mM Mg**- 0.51%; 2.5 mM Mg?*- 0.47%. With an increase in the concentration of Mg?*
ions 1n the nutrient medium, the proportion of non-viable cells in the field of view of
the microscope also increased. The average value of the proportion of dead cells from
living: control-1.06%; 1.5 mM Mg** - 1.56%; 2.0 mM Mg** - 1.92%; 2.5 mM Mg?" -
2.85%. Although the shifts in cell proliferation and viability that we found were not of
great importance, the percentage of viable cells and the monolayer surface area
decreased with an increase in the concentration of magnesium ions, from which we can
conclude that increased concentrations of magnesium ions still negatively affect the
cultivation of HEK 293 cells. This effect was mediated by a lack of Ca*" ions, which
are antagonists of magnesium ions. Calcium ions play a major role in processes such
as transcription, differentiation, and cell proliferation.



