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Peswome. McciaenoBanue PD-1/PD-L curHaapbHOTO MyTH B PETYISIIMM UMMYHHOTO OTBETa SIBJISIETCS (hO-
KyCOM HcclienoBaHuii B HacTosiiee BpeMsi. [TokazaHa kitoueBast poiab PD-1 Mosiekyibl B perysiiiuu ayTo-
WMMYHHBIX, IPOTUBOOITYXOJICBBIX M IIPOTUBOBUPYCHBIX peakinii. KyinbTypa TnM@MOIIMTOB KPBIC U MBIIIICH, a
TaKKe 3KCIIEPUMEHTATbHbBIC MOJSIU UMMYHOIIaTOJIOTMI Ha XKUBOTHBIX IIMPOKO UCTIOJb3YIOTCS B UCCIEI0-
BaHUsIX. OgHAKO TUMQOUUTHI KPBIC TIOYTU HE UCTIONB3YIOT Iist udydeHust PD-1/PD-L mytu. Het nanHbIX 00
akcnpeccun PD-1 unu ee uHnykimu B tumdoruTax Kpoic. B kyasrype T-1uMbOLIMTOB YeaoBeKa 3KCIIpec-
cuto PD-1 MOXHO MHIYIIMPOBAThH C TTOMOIIILIO COPOMPOBAHHBIX B JIyHKaX TutaHiieTa aHtutes kK CD3 kinoHa
NIB1412. B HacTosi1IeM UCCIEIOBAaHUM Mbl BbISICHSIM BausgHue aHtutesl K CD3 kpbichl ki1oHa G4.18 Ha
skcnpeccuto PD-1 B KynbType numdounToB nepudepruieckoil KpoB1M MHTAKTHBIX Kpbic Wistar. ITo HeKoTo-
pPBIM JaHHBIM JIUTepaTyphbl, aHTUTeaa K CD3 kinoHa G4.18 B MMMOOMIM30BaHHOM BUJIE MOTYT aKTUBUPOBATh
M30JIMpOBaHHbIe T-KJIETKU KPhIC, a 10 APYTUM, MTHTUOUPYIOT aJIJIOT€HHbBIE PeaKIliv B CMEIIaHHOM KYIbType
JTUMGOIIUTOB, OJIOKUPYIOT IUTOTOKCUYHOCTD KJIETOK, TTOJIYICHHBIX OT KPBIC C Pa3BUBIICIHCS peakineil oT-
TOPXEHMST TpaHCIUIaHTaTa. Mbl OOHAPYXKWIIM, YTO MHKYOAIIMsT TMMGOIIMTOB KPOBU KPBIC C MMMOOWITM30-
BaHHBLIMU Ha miactuke aHtutesaMu K CD3 kinona G4.18 npuBoauT K M3MEHEHUIO MOP(OJIOTUM KIIETOK U
uHaykuuu PD-1 Ha CD3* numdonurax. [Tocne nakybanuu ¢ antutesamu K CD3 nons PD-1* iumdbonuton
cpenu CD3* ntumdornuroB coctaBuia 12,05+£6,04%, yTo 1O0CTOBEPHO OOJIbILIE, YEM JOIM TAKUX KIJIETOK IO
MHKYOALIMM U TIpU MHKYOALIMK B MUTATEJILHOM cpeae, coctaBuBiame 2,60+2.62% u 4,59+5,81% coorBert-
ctBeHHO. Ha rpadukax moT-1uToT, TTOKa3bIBaIOIINX pacnpeeieHrue KJIeTOK I10 TTapaMeTpaMm IpsiMoro u 0o-
KoBoro cBetopaccessHust, PD-1"CD3" numdouuTsl, MHAYHUPOBaHHBIE aHTUTeaaMu K CD3, mokann3oBaHbI
B 00J1aCTU OTHOCUTEJIbHO MEHbIIIEN BEJIUUYMHBI TIPSIMOTIO CBETOPACCESTHUS U OOJIblIel BeJIMYUHBI OOKOBOTO
cBeTopaccessHUSI. Bo3MOXHO, TaHHBIC KISTKN OTHOCSITCS K KJIeTKaM, BCTYITUBIIIUM B aIlOTITO3.
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FLOW CYTOMETRY ANALYSIS OF PD1 EXPRESSION ON
RAT BLOOD CD3* LYMPHOCYTES STIMULATED BY CD3
ANTIBODIES

Khramova T.V,, Beduleva L.V, Fomina K.V., Abisheva N.N.

Udmurt State University, Izhevsk, Russian Federation
Udmurt Federal Research Center, Ural Branch, Russian Academy of Sciences, Izhevsk, Russian Federation

Abstract. The role of PD-1/PD-L signaling pathway in the regulation of the immune response is currently in
the focus of research. Numerousstudies have shown the key role of PD-1 moleculesin regulation ofautoimmune,
antitumor and antiviral responses. The culture of rat and mice lymphocytes, as well as animal experimental
models of immunopathologies are widely used in research. However, rat lymphocytes are infrequently used
for studying the PD-1/PD-L pathway. There are no data on PD-1 expression or methods of its induction in
rat lymphocytes. In human T lymphocyte culture, PD-1 expression can be induced by NIB1412 anti-CD3
antibodies immobilized onto the wells of culture plates. In this study, we investigated the effect of G4.18 anti-
CD3 antibody on the in vitro PD-1 expression by peripheral blood lymphocyte of intact Wistar rats. According
to some literature data, the immobilized G4.18 anti-CD3 antibodies may activate isolated rat T cells, and,
as elsewhere reported, inhibit allogeneic reactions in mixed lymphocyte culture and block cytotoxicity of
cells obtained from the rats with a developed graft rejection response. We have found that incubation of rat
blood lymphocytes with G4.18 anti-CD3 antibodies immobilized on plastic is associated with changes in
cell morphology and induction of PD-1 on CD3" lymphocytes. After incubation with anti-CD3 antibodies,
the proportion of PD-1* lymphocytes among CD3* lymphocytes was 12.05+£6.04%, thus being significantly
higher than the proportion of such cells before incubation and during incubation in a cultural medium, which
amounted to 2.601+2.62% and 4.591+5.81%, respectively. In the dot-plot graphs showing the cell distribution
by the parameters of forward- and side-scatter, the PD-1*CD3* lymphocytes induced by anti-CD3 antibodies
are localized in the area of relatively low forward scatter and great side scatter. Hence, these cells may represent
apoptotic cells.

Keywords: PD- 1 induction, anti-CD3 antibodies, T lymphocytes, flow cytometry

Pabora BeimonHeHa npu nmoaaepxke MuHucrep-
CTBa HayKu UM BbICLIEro odbpasoBaHusi Poccuiickoii
Deneparmn (tipoekTt Ne 0827-2020-0012).

BeeneHue
PD-1 — monekyna 3ammporpaMMHUpPOBaHHOM THU-
oenu 1 — akcnpeccupyercss T-aumdouutaMu BO

BpeMsl aKTUBAIlMA M MOEUCTBYeT KaK eCTEeCTBEH-
HBIIT TOPMO3 IJIsI CHCPKWUBAHUSI TUIIEPAKTHUBALIIN
T-mumdonuros [6]. MHrubOupylommii  penentop
PD-1 6611 Ha3BaH «<MMMYHHBIM KOHTPOJbHBIM ITyH-
KTOM» B CBSI3M C €TI0 POJIbIO B KaUueCTBE MpUBpaTHUKA
MMMYHHBIX peakiuyii [4]. B curnaapbHom nytu PD-1
ObL10 OOHapy:keHo aBa auranHga: PD-L1 u PD-L2.
BzaumopeiictBue PD-1 ¢ PD-L1 u PD-L2 BbI3bI-
BaeT (pyHKIMOHAIbHOE UCTOlIeHue T-KJIeTOK 3a
cueT ocyabjeHus1 npoiaudepauun T-KIeTok, Mpo-
IYKIIUW IITMTOKWHOB W CHIDKCHHUS BBDKMBACMOCTHU

T-xmetok [1]. Cuuraercd, uto 4yepe3 myThb PD-1
OCYILIECTBIISIETCSI HETaTWUBHAS PETYJISIIUS WMMYH-
HOM CHUCTEMBI, TIOIIe PXKUBAIOIIAsT TIepUMEPUICCKYIO
TOJICPAHTHOCTh 1 3alllUINAIOIIasl TKAaHU OT ayTOMM-
MyHHOI ataku [2]. PD-LI1, skcrnpeccupyembie Ha
OITyXOJIEBBIX KJIeTKax, BzaumMoaeicTsytor ¢ PD-1 Ha
aTakymoIlMx ux T-KJIeTKax, 4To MpeaoTBpallaeT MX
aKTUBAIIUIO U CIIOCOOCTBYET MHIAYKIIMM MMMYHHOM
TOJIEPAaHTHOCTH K ortyxoiu [1].

Pons PD1/PD-L nytu B (yHKIMOHUPOBAHUU
T-aumpounTOB YenoBeKa UCCAEeAYIOT B IKCIEepU-
MEHTaXx in vivo U in vitro. U3BeCcTHO, YTO UHAYLIUPO-
Bath akcrpeccuio PD-1 B T-numdornurax yenoBeka
in vitro MOXXHO cTuMyJisiuuent antutenamu K CD3 u
antutenamu Kk CD28 [5]. Tak, Thaventhiran u co-
aBT. MOKa3ajJiM, YTO MHKYyOalus HW30JUPOBAHHBIX
CD4*T-kJeToK MaMsITU YeJIOBeKa B MPUCYTCTBUU
MMMOOMIN30BaHHBIX B JIYHKaX TUIAHIIIETa aHTUTEN
kioHa NIB1412, cneun@uyHbIX K 3TICUJIOH CyObe-
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nuHuie CD3 yeynoBeka, NpUBOAUT K MOBBIILIEHUIO
yucaa PD-1 skcnipeccupyrommx KJIETOK yKe B ep-
BbIM JIeHb MHKYOAllMM C MAaKCUMyMOM Ha TpeTuil
neHb [7].

B psine ciyyaeB paboTta ¢ UCIOJBb30BAaHUEM MaTe-
pUaJIOB yeJioBeKa OrpaHU4YeHa, TOTIa UCCAeA0BaHMS
TIPOBOMSIT Ha JIAOOPATOPHBIX KMBOTHBIX. Majio 13-
BecTHO 00 akcrpeccuu PD-1 y KpbIc 1 BO3MOXHO-
CTU MHAYKUMU 3Kcripeccun PD-1 in vitro n in vivo.
Jna vaaykuuu PD-1 Ha numdonmTax Kpbic B Ha-
CTOSIIIIEM HCCIEIO0BAHUM MbI allpOOMpPOBAId aHTH-
Tena k CD3 kiona G4.18. ITokazaHo, 4TO JaHHbIE
aHTHUTENIa BHI3BIBAIOT MHTMOMPOBAHUE aJIOTCHHBIX
peakuuii B CMEIIaHHOW KyJIbType JIUM@OIINTOB,
OJOKMPYIOT IUTOTOKCUYHOCTh KJIETOK, ITOJy4YeH-
HBIX OT KpPbIC C pa3BUBLIEHCS peaKlUell OTTOpkKe-
HUs TpaHcmiaHTtata [3]. B in vivo skcriepumeHTax
MOKa3aHO, YTO Tepamusl KpbhIC aHTHTEJIaMHM KJIOHa
G4.18 MHAYLUMPYET OJOJTOCPOUHYIO CIIeIM(PUIECKYIO
TOJEPAHTHOCTh K aJUIOTpaHCIJIaHTaTy opraHa [3],
U CITOCOOCTBYET CHUIKEHMIO TSIPKECTU 1M YCKOPEHUIO
BBI3JIOPOBJIEHUSI OT SKCIEPUMEHTAIbHOIO ajjep-
rMYecKoro sHuedaioMuenuTa IyreM OJOKUpoOBa-
Hug pyukumii adppekropHbix Thl-kieTok [8]. Bo3s-
MOXKHO, UMMYHOCYIIPECCUBHBIN 3 (eKT aHTUTET K
CD3 kyiona G4.18 onocpenoBaH 4epe3 CUTHAJIbHBINA
PD-1/PD-L niyte. OnHako BBI3BIBAIOT JIM aHTUTEJIA
K CD3 knona G4.18 unaykuuio skcrnpeccuu PD-1
Ha TUMQPOIIMTAX HE N3BECTHO.

Ileap padoTbl — ucCcienOBaTh BIUSHUE AHTU-
Ten Kk CD3 knona G4.18 Ha skcrnpeccuto PD-1 Ha
T-numdonuTax in vitro y kpbic Wistar.

Matepuans! n MeTogbl

JIuMbOUUTHI BBIACISIN U3 CBEXXei KpoBU 13 MH-
TakTHBIX Kpblc Wistar (ITUTOMHUK J1aOOpaTOPHBIX
XUBOTHBIX «ParrmoaoBo») LeHTpUdyrupoBaHUEM
B pactBope dukoyia, 400g, 30 MuHyT. 1 MIH TUM-
(OLUTOB KPOBU KPbIC B 1 MJI MOJIHOM MUTATEIbHOM
cpenbl (ITTMIC), comepxameii cpemy RPMI-1640
(«ITaudxo», Poccus), 50 En/ma meHuIMUIMHA
(«ITau®xo», Poccust), 0,05 Mr/mMa cTpenToMUIIN-
Ha («ITar®ko», Poccus) xympTuBuUpoBanu 2,5 cy-
tok npu 37 °C, 5% CO, B 24-1yHOYHOM ILIaHIIIE-
T€ C MpeaBapuUTeSbHO 3aCOpPOMPOBAHHBIMU Ha JHE
ayHok aHTutesamu K CD3 knona G4.18 (Anti-Rat
CD3 SAFIRE Purified, MBS696583, MyBioSource,
CIIA). g copouuu anTuTen, S00 MK pacTBopa
antutres B 3®P ¢ C = 5 MKr/MJ1 HHKyOuUpoBaau 2
yaca nipu 37 °C, 3aTeM aBaxibl oTMbIBaiu 3PP u
OOMH pa3 nurarejbHoi cpenoilt RPMI-1640. Ilo-
cJie KyJIbTUBUPOBAHUSI KJIETKM WM3BJIEKAIN U3 JIy-

HOK, HIEHTPU(MYTUPOBAIU U U3MEPSIN TOITYISIIIUN
KJIeToK Ha nmpotouHoM nutomerpe CytoFLEX Flow
Cytometer Beckman Coulter (mpenocrasien Llen-
TPOM KOJUISKTUBHOTO IIOJIb30BaHUS IIPUOOpaMU
®dI'bOY BO Vul'V) ¢ ucnonp3oBaHUEM aHTUTET K
CD3 kpsicel, MmeueHHbIX FITC, anturen k PD-1
Kpbicbl, MedeHHBIX APC (MyBioSource, CIIIA).
CraTUCTUUECKUIT aHaAJIU3 TIPOBOAMIN C ITOMOIIBIO
ANOVA, GraphPad Prism 8.4.3. Otnu4us cuutanu
3HauuMbIMu Ipu p < 0,05.

PesynbTathl 1 06CYyXaeHWe

TunuyHasg KapTuHa pacHpenejeHUusl KJIETOK I10
napamMeTpaM OOKOBOTO M MPSIMOTO CBETOPACCESIHUS,
BBISIBJIEHHASI IO KYJBTUBUPOBAHMS, TTocie 2,5 THei
KyJIBTUBUPOBAaHUSI O0e¢3 aHTUTET M B NPUCYTCTBUM
antutes Kk CD3 kinona G4.18 npeacrasiieHa Ha pUu-
cyHke 1 A-B (cM. 2-10 cTp. obsoxku). O6aacts |
10 ITapaMeTpaM IIPSIMOTO M OOKOBOTO CBETOpacces-
HUSI COOTBETCTBYET MHTAKHBIM JTUMMOIIMTAM KPBIC.
Kak BumHO Ha pucyHke 1A (cMm. 2-10 CTp. 00JI0XK-
K1), OOJIbIIIast 4acTh MHTAKTHBIX JIMM(OIIUTOB KPO-
BU, M30JUPOBAHHBLIX Ha (DUKOJIIC, JIOKATU3YIOTCS
B obmnactu I. INocne 2,5-AHEBHOro MHKYOMPOBaHUS
KJIETOK B THUTaTeJbHOI cpeae O6e3 aHTutesa K CD3
0oJbIlIasi YacTh KJIETOK OCTaeTCs B TOU ke 00JlacTu
I (puc. 1B, cM. 2-10 cTp. 0OnokKKHM). KneTku, Kyab-
TUBUPOBaHHbBIC 2,5 IHI B MPUCYTCTBUM aHTUTEN K
CD3, nokanusyroTtcs B oonactu 1, T. e. xapakTepu-
3YI0TCSI OTHOCUTEJIbHO OOJIbllIEN BeJIMUMHON OOKO-
BOT'O CBETOPACCESIHUST M MAJIOM BEJIMIMHOM TIPSIMOTO
CBETOpacCesHUS, YTO YKa3bIBacT HA YMCHBIICHUE
pa3MepoB KIIETOK M YCIOXHEHWE WX BHYTPECHHEU
CTPYKTYpHI ITof aeiictBueM anturen Kk CD3 (puc. 1B,
CM. 2-10 CTp. OOJIOXKKM; TaO. 1).

Takum oOpa3om, CTUMYJISILIMS TUM@OLMTOB KPO-
BU KPbIC UMMOOMIN30BaHHBIMU Ha TLJIACTUKE aHTHU-
Tenamu K CD3 kioHa G4.18 BbI3bIBacT U3MEHEHUE
nx MopdoJjiorn. Bo3aMoXXHO, 3TO CBSI3aHO C MHUILIV-
anuel B 3TUX KJIETKaX arollTo3a, T. K. U3BECTHO, YTO
0 Mepe Pa3BUTHS allOITO3a KJIIETKW YMEHBIIAIOTCS
B pa3Mmepax.

[Mpouent CD3" numdountos ot obaactu I no-
cne unkyouposanus B IITTC ocraeTcst ipexHUM, B
TO BpeMsI KaK KyJIbTUBUPOBaHNE B IPUCYTCTBUM aH-
TuTea K CD3 BeneT K JOCTOBEPHOMY YMEHBILIEHUIO
npoueHTa CD3" numdonuTtoB B odnactu 1 u gocro-
BepHOMY yBeaundeHuto goau CD3* naumdouunton ot
obsactu Il oTHOCUTENBHO HMCXOAHOIO KOJMYECTBa
CD3" kyieToK B 3TOI 00J1acTH, O0Jice 3HAYUTEIILHO-
My, 4yeM yBeauueHue goau CD3* numboumnToB, UH-
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TABJALA 1. MPOLEHTHOE KOMMYECTBO NIMMOOLIMTOB U UX CYBNONYNALUMA [0 KYNbTUBUPOBAHUA U NOCIIE 2,5
JHEBHOIO KYNbTUBUPOBAHWA B MPUCYTCTBUN UMMOBUITU3OBAHHBIX AHTUTEN K CD3 KNOHA G4.18 U BE3 HUX,

CPEOHEE 2SD,n=13

TABLE 1. PERCENTAGE OF LYMPHOCYTES AND LYMPHOCYTE SUBPOPULATIONS BEFORE CULTIVATION AND AFTER 2.5
DAYS OF CULTIVATION IN THE PRESENCE OF IMMOBILIZED G4.18 ANTI-CD3 ANTIBODIES AND WITHOUT THEM, MEAN +

SD,n=13
NnmdounTthl,
NnmdouunTbl, MHKyOupoBaHHbIe
% knerox rasrite rpou | "HYCAPOBANLIe 8 FINC | © MpncyTeTaN auTaTen
Percentage of cells Intact lymphocytes in a complete culture Lymphocytes incubated in
medium the presence of anti-CD3
antibodies
fiumcpoumel o1 oGnacty | 47,60417,43 37,69+15,63 9,48£11,41**
Lymphocytes from gate |
flumcpounTel ot obnacty |l 7,3742,47 35,0448 ,44* 56,20+12,45%*
Lymphocytes from gate I
CD3* numdounTtbl OT
obnactu | 66,60+7,86 69,99+8,02 25,08+19,63**
CD3* lymphocytes from gate |
CD3* numdounTthbl OT
obnactu Il 14,13+10,03 44,9949,24* 23,0448,97**
CD3* lymphocytes from gate Il
PD-1* numdouunTtbl cpeamn
CD3 numdouutoB obnactu |
PD-1* lymphoocytes from CD3 0,24+0,19 0,32+0,26 0,64+0,76
lymphocytes of gate |
PD-1* numdounTbl cpean
CD3 numdouutoB obnactu Il .
PD-1* lymphoocytes from CD3 2,60+2,62 4,59+5,81 12,0516,04
lymphocytes of gate Il

MpumeyaHue. * — LOCTOBEPHO, MO CPABHEHUIO C AaHHbIMU UHTaKTHbIX NumdouuToB (p < 0,01, ANOVA), ** — noctoBepHo, no

CpaBHEHUIO C AaHHbIMU ABYX apyrux rpynn (p < 0,01, ANOVA).

Note. *, significantly, compared with the data of intact lymphocytes (p < 0,01, ANOVA); **, significantly, compared with the data of

the other two groups (p < 0.01, ANOVA).

KyoupoBaHHbIX B [1T1C, noast KoTopbix B odnactu 11
TOXe JOCTOBEPHO yBeanuuBaeTcs (Tad. 1).
WccnenoBanue akcrionupoBaHus PD-1 Ha mem-
OpaHe JUMM@POLMTOB MoKa3ajlo, 4yTo B obOjactu |
PD-1"CD3" numdouuTtsl OTCyTCTBYIOT (Tabi. 1).
PD-1" numdouuTtel HalineHbl B obsiactu 11 (Tads.
1). B o6nactu 11 gonsg PD-17 numdpouuntoB cpenu
CD3* nauMm@ouuTOB JOCTOBEPHO BhIllie B 0Opa3lax
JUMGOILIMTOB, MHKYOMPOBAHHBIX B IPUCYTCTBUU
antuten K CD3, yem B oOpasiiax, MHKyOMPpOBaHHBIX
B I[II1C 6e3 anturen (tabdn. 1; puc. 1, cM. 2-10 cTp.
06sioxkn). Takum ob6pazom, antutesia K CD3 kjo-

Ha G4.18 unayuupytot skcrnpeccuto PD1* B CD3*
JUM@oOLMTaX U BBI3BIBAIOT U3MEHEHUE UX MOPQO-
JIOTUU.

BbiBOAbI

KyneruBupoBanre IUMGOIMTOB KPOBU KPBIC
Wistar B IpUCYTCTBUM MMMOOUIN30BAHHBIX B JIYH-
Kax rutaHieTta anturen K CD3 kinona G4.18 npuBo-
JIIUT K yBeJmdeHuto yncia PD1* akcnpeccupyrommx
KIeToK cpenu T-TuM@OIUTOB M M3MEHEHUIO WX
Mopdooruu.
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UNNIOCTPALNU K CTATBE «MHOOPMATUBHOCTb ONPERENEHNUA AHTUHYKNEAPHBIX AHTUTEN NPU CUCTEMHbIX
NOPAXEHUAX COEANHUTENIbHOWN TKAHW Y IETEW» (ABTOPbI: XYXYIIA A.A., KYPBATOBA 0.B., CHOBCKAA M.A., NETPUYYK C.B.,
KOMArUHA T.M., TPAMNOYKUHA A.C. [c. 251-258])

ILLUSTRATIONS FOR THE ARTICLE "SIGNIFICANE OF DETERMINING ANTINUCLEAR ANTIBODIES IN SYSTEMIC CONNECTIVE TISSUE
DISORDERS IN CHILDREN" (AUTHORS: ZHUZHULAA.A., KURBATOVA O.V., SNOVSKAYA M.A., PETRICHUK S.V., KOMYAGINATM.,
TRYAPOCHKINAA.S. [pp. 251-258])

A (A)

PucyHok 1. AHA Ha knetouHoi nuHum HEp-2 (Immco Diagnostics, Inc., CLLA)

Mpumeyanue. A — romoreHHbIi; B — rpanynapHbIi; B — Toukn B sippe; I' — aapbiwkoBbIn; [l - cMellanHbId; E — uutonnasmatmyeckue TMNbI CBEYEHMS,
¢nroopecuentHas mukpockonus, mukpockon Nikon Eclipse Ni (Anonus), npu x40 ysennyenuu.

Figure 1. ANA on the HEp-2 cell substrates (Immco Diagnostics, Inc., USA)

Note. A, homogenous; B, speckled; C, nuclear dots; D, nucleolar; E, homogenous+ speckled; F, cytoplasmic types of luminescence, fluorescence microscopy,
Nikon Eclipse Ni microscope (Japan), x40 magnification.

MNMIOCTPALIMM K CTATBE «AHANN3 9KCMIPECCUMU PD1 HA CD3* IMM®OLIMTAX KPOBM KPbICI, CTUMYNUPOBAHHBIX
AHTUTENAMM K CD3, METOJOM NIPOTOYHOW LIUTOMETPUM» (ABTOPbI: XPAMOBA T.B., BEAYNEBA J1.B., ®OMUHA K.B.,
ABULLEBA H.H. [c. 415-420])

ILLUSTRATIONS FOR THE ARTICLE "FLOW CYTOMETRY ANALYSIS OF PD1 EXPRESSION ON RAT BLOOD CD3* LYMPHOCYTES
STIMULATED BY CD3 ANTIBODIES" (AUTHORS: KHRAMOVA T.V., BEDULEVA L.V., FOMINAK.V., ABISHEVA N.N. [pp. 415-420])

A (A) Mepen KyNbTUBMPOBAHUEM B (B) 2,5 nHst KyMbTUBUPOBAHUS B I'IIATaTeJ'IbHOIZl cpege
Before cultivation 2.5 days of cultivation in a culture medium
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Figure 1. Representative forward and side scatter plot of rat perigheral blood lymphocytes before cultivation (A), after 2,5 days of cultivation in a
culture medium (B) and after 2,5 days of cultivation with anti-CD3 antibodies immobilized at the bottom of the wells (C). D is an example of a plot
for determining the percentage of PD1* cells among CD3*T lymphocytes



