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Tepanuna onyxoneu

* TpagnumoHHaa Tepanma (xmumuotepanusa + N + xupyprms)
* TapreTHas Tepanua (aHTUTeNa K cneunPruyecknm onyxosieBbiM MapKepam)

* UMmyHOTepanusa (YeKnouHT-uHrmbumuTopsbl, 2011; texHonorusa CAR-T, 2017)



OnyxorneBoe MUKPOOKPYXEHNE
3HAYMMOCTb UMMYHHbIX d0aKTOPOB

* 119 ONyX0NE€BOr0 OKPYXKEHMUA XapaKTepPHa N0Ka/IbHAaA MMMYHOCYMNpeccus

* MexaHuU3Mbl ONYX0/1IEBOM MMMYHOCYNPECCUMN aHANOTNYHbI MEeXaHU3MaM
MMMYHOCYNPEeCcCUn B HOPME — B UMMYHOMNPUBUIETMPOBAHHbBIX OPraHax

* [1pn 3TOM He HabgaeTca CUCTEMHOM MMMYHOCYNPECCUM

* AKTya/IbHOMN ABNASAETCA 3a4a4a CHATUA NOKAJIbHOTO K MMMYHOCYMPECCUBHOTO
6/10Ka» C Uesblo CTUMYIALUU UMMYHOJIOTUYECKOTO OTTOPXKEHUSA ONYXO/IN —
HeobxoaAMMOCTb moaeneu in vitro



MexaHn3mMbl pa3BuUTUA ONyxosrb-nHAYyUUpPOBaHHON
MMMYHOCYNpeccum

* XpOoHUYECKOe BANOTEKYLLEee BOCMANEHNE MOXKET ABNATLCA OCHOBHbIM
MEeXaHU3MOM MMMYHONOTMYECKOM TONEPAHTHOCTU NPU ONYXONAX

Pyaonbd Bupxos — cBA3b XpOHUUYECKOro BocnaaeHua u onyxoneu (19 sek)

* Cpean NPUYNH XPOHUYECKOro BANOTEKYLLEro BocnanaeHua — ocobeHHOCTH
obpasa ¥U3HU, B YaCTHOCTU, AAMeTa C NOBbILLEHHbIM COOTHOLLEHNEM
omera 6 / omera 3



MexaHu3ambl, cCBA3biBalOLWne XpoOoHMN4YeckKkoe socnarneHme " UMMYHOJIOrMYeCKYIO TONMEepPaHTFE

Tumor UmmyHocynpeccua
Gan't\a/clztm—Q R

Immune
IL-12 ///'/ //‘ suppression

IL-2 STAT-5 iINOS \CTLA4/

Chronic IDO TREG TGF-B I
stimulation #| IL-6 ——»|STAT-3 ——— | arginase —» —> T-cells
NK-cells

-1 NFkB COX-2
TNF-a PaspelueHue PD-1

Immune
privileged
organs

HVEM
Galectin-9

MmmyHocynpeccusn
BocnaneHue exhaustion

[ ]
Rogovskii V.S.. 2017
Inflammation and Immune Tolerance:

MmmyHocynpeccus
Interfering with Inflammation in Cancer.
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Bocnaiaenue

Ilepexon K pa3pelieHuro
yepe3 UMMYHOCYIIPECCHIO.
DTO MOCTOSIHHOE COCTOSIHUE
B UMMYHHOIIPUBEJICTUPOBAHHBIX
OpraHax M OITyXOJISIX

Paszperienue

Rogovskii V.S. The Linkage Between
Inflammation and Immune
Tolerance: Interfering with
Inflammation in Cancer. Curr.cancer
drag targets. 2017. Vol. 17, Ne 4. P.
325-332.



MIMMyHOTepanua onyxonen. Victopua n coBpeMeHHOCTb.

* 1891 - William B. Coley - BBegeHue npenapaTtoB Ha bakTepunaibHON OCHOBE
(Streptococcus pyogenes u Serratia marcescens)

* 1931 PockuH I. n IKk3emnnapckaa E. — BBegeHMe npenapaTos Ha OCHOBe Trypanosoma
cruzi - KpyumH

Lintokmubl (U1-2 n pgpyrme)

a _ b

BaKuUWHbI, B T.4. HA OCHOBE AeHAPUTHbIX KNETOK

* OHKONUTUYECKNE BUPYCHI \ X
* VIKTU (nurunropsi komTponsHix Tosex ummysHoro oteera) \ I» Wah
* KnetoyHaa tepanua | % ‘ ?
9dPeKTNBHO, HO HE Yy BCEX.
YpoBeHb 0TBeTa, B 4acTHOCTK, oKono 30% ana KTU 1 % ‘
MaumMeHT C CApKOMOIt YEIOCTU M OBLUMPHBIMM MeTacTasam, 1899: Cnycta 10 net

63 BBeAeHMA BaKUMHblI Koau A0 yMeHbLUEeHUA ONyXo/u.

Cancer Research Institute/Proceedings of the Royal Society of Medicine 01/1910/3 (Surg Sect): 1-48



MHoOXecTB
0
PA3NMNYHbIX
YEeKNMOUHTO
B

B7-1 & B7-2

PD-L1 & PD-1.2

Tumor Cell or
APC

Torphy, R. J., Schulick, R. D., & Zhu, Y. (2017). Newly Emerging Immune Checkpoints: Promises for
Future Cancer Therapy. International journal of molecular sciences, 18(12), 2642.
doi:10.3390/ijms18122642

Marin-Acevedo, J. A., Dholaria, B., Soyano, A. E., Knutson, K. L., Chumsri, S., & Lou, Y. (2018). Next
generation of immune checkpoint therapy in cancer: new developments and challenges. Journal of
hematology & oncology, 11(1), 39. doi:10.1186/s13045-018-0582-8

Yu, X., Zheng, Y., Mao, R., Su, Z., & Zhang, J. (2019). BTLA/HVEM Signaling: Milestones in Research and
Role in Chronic Hepatitis B Virus Infection. Frontiers in immunology, 10, 617.
doi:10.3389/fimmu.2019.00617



MoaenupoBaHue ornyxoneBoro MUKpookpyxeHust (OM)
Ponb MMMYHOOKpPYXeHUS
CnoXHoCcTn BOCNpPOn3BOACTBA

* MHOXXeCcTBO MoAe/ier COKYIbTUBMPOBAHUA OMYX0/1IEBbLIX U UMMYHHbIX
KNEeToK

* Pe3ynbTaT - TECTUPOBAHUE IEKAPCTBEHHbIX BELWLECTB Ha CIOXKHOMU
cucteme in vitro

Onyxonesble KNETKN — MMMYHHbIE KNeTKU —
eCTb pPa3/InumAa Jaxke B elle 6osnbluan
CTaHAAPTU30BAHHbIX CNIO¥HOCTb
JINHUAX CTaHAAPTU3aLUM

N3meHeHne
KNeToyHoro ¢eHoTmna
B npouecce
3KCNepMMeHTa

OnyxoneBble
CTBOJIOBblE KJ/IETKU
Treg —Th17

* Bocnponssoanmbl 1M AaHHble TECT-CUCTEMbI B NpUHUMNE?



GLP npuxoauTt Ha noMmoLllb?

e CTpemneHmne K TO4HOCTU N BOCAPOU3BOANMOCTU — GYHOAAMEHTA/IbHbIE
OrpaHMYyeHuns

* MaKcumanbHoe NPOTOKO/IMPOBaHUNE SKCMNEPUMEHTA — TO, HTO MOXKHO
caenartb And noblileHMA BOCNpon3soamnMocCTu

* GLP  non-GLP

* ccnepoBaHue moXeT bbiTb popmasbHO non-GLP (T.K. He cBA3aHO C
6e30nacHOCTbIO BELWECTBA), HO MPUHLUMMbI A0AKHbl OCTAaTbCA —

«in spirit of GLP»



non-GLP-nccnenoBaHus,

Toxicol Sci. 2016 Jun; 1561(2): 206-213. PMCID: PMC4880141
Published online 2016 May 3. doi: 10.1093/toxsci/kfw056 PMID: 27208076

Does GLP enhance the quality of toxicological evidence
for regulatory decisions?
Christopher J. Borgit,*’1 Richard A. Beckear,Jr Betsy D. Carlton, ¥ Mark Hanson,§

Patricia L. Kwiatkowski,'IT Mary Sue Marty," Lynn S. IVIc:Carty_,‘II Terry E. Quill,IHI
Keith Solomon,# Glen Van Der Kraak,** Raphael J. Witorsch,TJr and Kun Don Yit¥
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e OaunH 13 noaxoaoB K mogennpoBaHunto OM — BbiiB/ieHUE HaKTOPOB,
«cneumdu4yHO» U3MEHEHHbIX Y NaLMEHTOB C ONYXONAMMU

CCL3, IL1B, IL8 — npumep paKTOPOB, NOBbILLIEHHbIX Y NALUEHTOB C PAKOM JIETKOrO

Knetku paKa s1erkoro (HO Heé HOPpMaJibHble KI'IETKVI) MHOYUUNPYIOT TakKne e UaMmeHeHuna cekKpeummn'y
MHMK (MoHOHyKNeapHbIx kneTok nepudepuyeckoit kposn) 340POBLIX JOHOPOB Chang, DH et al.

N1-10 — ypoBEHb NMOBbILLEH MNPW PA3/INYHbIX ONYXO0/ISIX, B YaCTHOCTU, NMPU LEePBUKAIbHOMN KAPLUMHOME  Berti, FCB et al.

[obasneHune B KynbTypy MHIK cpeabl, nony4eHHOM OT onyxonesbix KneTok (Hela),
ysenunumsano cuHte3 NUJ1-10 MHIK (HeonybankosaHHbie gaHHbIe)

 B03MOXHO MCNONb30BaHME KaK MN1a3Mbl KPOBU, TaK M BUONCUMHOTO
maTepuana

* Bo3aencrtasue in vitro Ha paKToOpbl, OTPaAXKaloLLMe Te4yeHue
3aboneBaHmA in vivo



MoaenupoBaHue onyxoreBoro MUKPOOKPYXKEHUS —
OTININYNSA CBOUCTB (B YaCTHOCTU, nponudepauymmn)
npuv ABYMEPHOM U TPEXMEPHOM KYIbTUBUPOBAHUN KNETOK

* 2D MOHOKYNbTUBUPOBAHUE N COKY/IbTUBUPOBAHUE
* 3D Kyn1bTUBMPOBaAHUE

CycneH3UOHHbIe KynbTypbl

HeaaresmsHble meToAbl

«lNoaBewaHHbIe» Kanau

3D-maTpuKcsl

MUKPOUUIbI U MUKPOXKUAKOCTHbIE TEXHOJIOTUM Shang, Menglin, e . "Microfiicc

modelling of the tumor microenvironment

for anti-cancer drug development." Lab on
— BO3MOXHOCTb U3yvyeHmna eanHNUYHbIX KNeTOK a Chip 19.3 (2019): 369-386.



A Polaris instrument components

M ogenpoBsaHUe ornyxos1eesoro MMKPOOKpyxXeHUA e SR

| engine
: Control

MuKpouunol | OmPUEr

culture single cells
Pneumatic control

MUKPOXKNAKOCTHbIE TEXHONOTUN

! projection

_______

Environmental contro! ———
(EC) interface plate

O,EI, HOK/1ETOYHbIE TEXHOJ/IOTUN Polaris integrated

fluidic circuit

Polaris integrated fluidic
circuit (IFC) control force
box

Thermal control
module

B Environmental control interface plate

% 20X microscopic image of cultured single
BJ fibroblast Side heaters (2)

ITO glass

T/RH sensor

Control chamber

(closed after clamping) Electrical

connectors

Ramalingam, Naveen, et al. "Fluidic logic used in a
systems approach to enable integrated single-cell
functional analysis." Frontiers in bioengineering and
biotechnology 4 (2017): 70.

Mixed gas inlet

Polaris IFC

https://www.fluidigm.com/products/polaris



OpraHoTunuyeckmne onyxonesble cdeponabl Ans
nccnenoBaHns adodpekToB YeknonHT-uHrmouTopos (NKTIN) n
CAR-T KneTok In vitro

* COXpaHAT ayTONOrMYHYI0 NTMMOOUNAHYIO U MUEIOUAHYIO MONYAALMUIO

* OueHKa UMTOKMHOBOTO Npodunasa onyxonesoro chepounaa nosa,
BanAHnem UKTU

BbisiBneHa cBa3b mexkay npoaykumein CCL19/CXCL13 n UMMYHHOM MHbUABLTPALMEN,
KOppPeNpyoLWwen ¢ KAMHMYECKUM 3bPeKkTom

aPD-1

Jenkins, Russell W et al. “Ex

Vivo Profiling of PD-1 Blockade Using
Organotypic Tumor Spheroids.” Cancer
discovery vol. 8,2 (2018): 196-215.
doi:10.1158/2159-8290.CD-17-0833

MC38




CucteMbl ANa KNETOYHOro aHanunaa B pexkume peanbHOoro
BPEMEHU N MOOENNPOBAHNE OMyX0J1IEBOrO

MUKPOOKPY>KEHUS
Ha ocHoBe namepeHust KIeTo4Horo nmneaaHca

* AHanm3 unUToToKCMYHOCTU CAR-T B OTHOLLEHUU ONYXO/IEBbLIX KNETOK-MULLEHEN

[MoBbIlWEHHAA UNTOTOKCMYHOCTb me3oTenunH (per. 3) CAR-T KneTok

No cpaBHeHUto ¢ me3oTenunH (per. 1) CAR-T

€
(g‘a
b we o\"‘e‘a
E,\O \Q‘
\O

Cell Index

e

ot\

rapid increase due
} to cell adhesion

plateau due to
II lar conflue

addition of
apoptoss inducer

decrease due to cell
death/detachment

Time (hours)

https://www.aceabio.com/products/rtca-mp/

\ | ¢ Zam V\

— E-Plate 96

RTCA Control Unit
RTCA Analyzer

RTCA SP Station

Zhang, Zhiwei, et al. "Modified CAR T cells
targeting membrane-proximal epitope of
mesothelin enhances the antitumor
function against large solid tumor." Cell
death & disease 10.7 (2019): 476.



KonnyectBeHHOe onpeaeneHne LMTOTOKCUYECKON
aKTUBHOCTU NK-KNeToK nNpu COKynsTUBUPOBAHUN C
OnyXorneBbIMU KneTkamMu NnMHnm K562

* KpnocoxpaHeHHble OKpalleHHble KNETKNU MUENIONAHON NEUKEMUN
yenoseKa K562

* CHun»eHHaa saKkcnpeccnma MHC | n MHC Il = mnweHb ana NK-
onocpeaoBaHHOM LUTOTOKCMYHOCTM

* CTaHaapTM30BaHHbIe Habopbl A1 OUEHKMN LUTOTOKCUYECKOM
bYHKUMM NK-KNeToK B OTHOLLEHMM ONYXOJIEBbIX KNETOK

| I
GLYC@T@®PE

|Biotechnology
eagent kit for the quantitative determination of the cytotoxic activity of Natu
it containing cryopreserved i

ral Killer (NK) cells

vo| C€



3akitoyeHume

* (DyH,EI,aMeHTaJ'IbeIe CITOXHOCTU BOCIMPOnN3BOOANMMOCT B MOAENIAX
onyxoJsieeBoro MUKpPOOKPYKEHNA

* MakcnmansHoe npoTtokonupoBaHue — in spirit of GLP

* Ponb TEXHOMOrMmM — BO3MOXHOCTb aHanusa onyxornemn ex vivo,
BO3MOXHOCTU cTaHOapTM3auum (rotoBble OrnyxosieBble TecCT-
CUCTEMbI)
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PacnopsxeHue lNpaButenbctBa PP ot 28 nekabpsa 2012 r. Ne 2603-p
O HaumoHanbHOM nporpamMmme peanusauuv NPUHUMNNOB Haanexaweun

rnabopaTtopHoON NPaKkTUKU

V. Mporpamma MOHUTOPUHIa COOTBETCTBUA NPUHLUNAM HaA/erXKalleu
NabopaTtopHOU NPAKTUKMU

e [I[porpamma MOHUTOPUHIA COOTBETCTBUA NPUHLMNAM HaANEKALLEMN
NnabopaTopHOM NPAKTUKM pacnpoCcTpPaHAETCA Ha NpoBeeHNEe HEKAUHNYECKNX
nabopaTtopHbIX CCnegoBaHUN OOBEKTOB, COAEPKALLMXCA B NEeCTULMNAAX,
KOCMETUYECKOW NPOAYKLWNN, NeKAPCTBEHHbIX CPeACTBaX A/ MeAULUHCKOro
NPUMeEHEeHMA, NeKaPCTBEHHbIX CPeACTBaX AJ/11 BETEPUHAPHOIO NPMMEHEHMUSA,
NULLLEBbIX A0OaBKax, KOPMOBbIX A00aBKax, a TaKKe B XMMUYECKMNX BELLLeCTBAX
NMPOMbILLUNEHHOIO Ha3HAa4YeHuUA.

 Llenbto npoBeaeHnA nccneaoBaHMM 3TUX OO bEKTOB ABAAETCA NOSYYEHNE AAaHHbIX
O CBOMCTBAXxX UCMbITyemMbiXx 06beKkToB U (Man) 06 nx 6esonacHocTn anAa 340p0BbA
4yenoBeKa M (MNK) oKpyrKatowen cpeabl.

AdononHutenbHble maTepuanbl



VTBepXKIeHEI
npuKa3oM MHUHHCTEpCTBA 3/JpaBOOXPaHEHH
Poccuiickoit Penepanun
ot 1 anipens 2016 . Ne 199u

IIpaBnia Haanexame# 1a00paTOpHO NPAKTHKH
L OO6r1ue nonoxKeHHs

1. Hacrosmme IIpaBuna Haanexamel naGopaTOpHOH NpakTHKH (nanee —
[IpaBuna) ycTaHAaBIMBAIOT TpeOOBaHUSA, HallpaBieHHbIe Ha oOecredeHHe KadyecTsa
JOKITMHHYECKHX HCCIEIOBAHUN JIEKAPCTBEHHBIX CPENCTB JId MEIHIHHCKOTO
NpHMeHeHHA (Jalee COOTBETCTBEHHO — JOKIHHHYECKHE HCCIIeOBaHMS,
JleKapCTBEHHBIE CPEICTBa), B TOM 4YHCJIe TPeOOBAaHMSA K MPOLIECCAM OpraHM3alHH,
ILIaHHPOBaHMA, MNOPAAKY IPOBEAECHHS M KOHTDONS KadecTBa JOKITMHHYECKHX
HCCIEAOBaHHH JIEKapCTBEHHBIX CpEJCTB, OQOPMIIEHUIO KX pe3yJBTATOB H
apXHBHPOBaHHIO.

2. OpraHysaiud M TIpOBEJICHHE  JOKIMHHYECKOTO  HCCIIEHOBAHMUS
OCYIIECTBJISE€TCS  pa3pabOTYMKOM  JIEKApCTBEHHOIO CpEACTBA B  HAY4YHO-
MCCNIENOBATENLCKHX OpPraHU3alMAX HEe3aBHCHMO OT OpraHH3al[OHHO-IPaBOBON
Gopmel, 00pa3oBaTeNBHBIX  OpraHM3aUUSX  BBICIIETO  NPOQECCHOHATBHOTO
o0pazoBaHMs, HMEIOIMX HEOOXOOUMYI0 MaTepHaNbHO-TEXHHYECKYIO 6azy H
KBaJIM()ULUHUPOBAHHEIX CIELMAIHCTOB B COOTBETCTRYIONIEH 0ONACTH MCCIEIOBAHAS
(manee — ucnbITaTeNBHAS TAbOPATOPHS).

3.  JoxIMHMYECKOE  HCCIENOBaHME  OCYIIECTBIAETCA  MOCPENCTBOM
XHUMHYECKHX, (bu3HIecKuX, OHONOrHYecKuXx, MHKPOGHOIIOTUYECKHX,
(GapMaKoIOrHYecKHX, TOKCHKONOTHIECKHX H APYTHX OKCIEePHMEHTAIBHBIX
HCCIIENOBAHUN MM CEpUil HCCIEeNOBaHUH MO H3YYEHHIO HCCIEAyEMOro BEIecTBa,
JIEKapCTBEHHOIO CPEICTBA HIIH (H3WIECKOTO BO3AEHCTBHS, CPEACTB, METOJOB M
TEXHOJIOTHHA MNpOQHUIAKTAKM, JHarHOCTHKM K JiedeHds 3a00leBaHWil IMyTeM
NPUMEHEeHHs HAayYHBIX METOMNIOB OLEHOK B LENsX M3YYeHHS CIenupuIeckoro
NeHCTBUA U (HIH) 10Ka3aTeNbCTB 6€30IaCHOCTH A1 340POBbs YEI0BEKa.

AdononHutenbHble maTepuanbl



TITLE 21--FOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES

SUBCHAPTER A--GENERAL

PART 58 -- GOOD LABOFATCORY PRACTICE FOR NONCLINICAL LABORATORY STUDIES

Subpart A--General Provisions

Sec. 58.3 Definitions.

As used in this part, the following terms shall have the meanings specified:

(2) Act means the Federal Food, Drug, and Cosmetic Act, as amended (secs. 201-902, 52 Stat.
1040 et seqg., as amended (21 U.S5.C. 321-392)).

(b) Test article means any food additive, color additive, drug, biological product,
electronic product, medical device for human use, or any other article subject to regulation
under the act or under sections 351 and 354-360F of the Public Health Service Act.

(c) Control article means any food additive, color additive, drug, biclogical product,
electronic product, medical device for human use, or any article other than a test article,
feed, or water that is administered to the test system in the course of a nonclinical
laboratory study for the purpose of establishing a basis for comparison with the test
article.

(d) Nonclinical laboratory study means in vivo or in vitro experiments in which test
articles are studied prospectively in test systems under laboratory conditions to determine
their safety. The term does not include studies utilizing human subjects or clinical studies
or field trials in animals. The term does not include basic exploratory studies carried out
to determine whether a test article has any potential utility or to determine physical or
chemical characteristics of a test article.

(e) Application for research or marketing permit includes:
(1) A color additive petition, described in part 71.

(2) A food additive petition, described in parts 171 and 571.

(3) Data and information regarding a substance submitted as part of the procedures for
establishing that a substance is generally recognized as safe for use, which use results or
may reasonably be expected to result, directly or indirectly, in its becoming a component or
otherwise affecting the characteristics of any food, described in 170.35 and 570.35.

(4) Data and information regarding a food additive submitted as part of the procedures
regarding food additives permitted to be used on an interim basis pending additional study,

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=58.3 [JononHutenbHble maTepuanbl
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