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AHJIATIIA

TakpipbinThiH  63eKkTijiri: Kazakctan PecnyOnukacbl, COHBIMEH KaTap
oypeiarel Kenec OparbiabiH Oacka ma A3uWs pecrmyOnmKaiapbl, Opylenie3 aypy
OolBIHIIIA €H KOFapFel enjep KatapeiHa Kipeni. KP 2383 aybuigpik aiiMakTapbIHBIH
1513-iane  (63,4%) xanyapiapabiH Opymenesi Tipkenren. Emimizge 2017-2019
xbUrAapel 111 MbIH ipi Kapa man 6acbiHa Opyliernie3 JUarHo3bl KOMBUIIBI, ajl opTallia
aypy aenreiii 0,45%-ra TeH 6onnbl. KolnapasiH Opylieiie30eH ayblpy TUHAMHUKACHI
KEHWIHT1 KbUIIaphl OlpIramMa ToMEH el xoHe Kazipri yakbitTa 0,07%-1b1 Kypar oThIp.
Ocwl ke3eHje OapibiFbl 52 MBIHFA KYBIK KOM Opyleiiesre majiabiry ceOeOiHeH
mbllakka UTiHal. bpynennes 300H03ab1 aypy perinae KP man mapyambuibiFbi
cajlacblHa 30p JKOHOMMKAJBIK 3HSH KEJITIPreHIMEH KaTap, TYPFBUIBIKTHI XaJbIK
JIeHCayJIbIFbIHA J1a Kayin TeHaipyae: 100 MbIH TypFbIHFa ecenTerenae opyuenine3oeH
aybIpaThIHIAAPABIH CaHbl eJAIH eHipyiepiHe OaimanpicTel 1,9 nman 4,9-ra et
ayBITKHIBI.

Bbpyuenne30eH KYKTBIpbUIFAH KaHyapJiapJbl epTe Oanay aypyMeH Kypecy.liH
Heri3ri OyblHBI OoJbin TaObLIaAbl. Kasipri Tanma ocel Makcarra KP mactypi
CEpOJIOTHSUIBIK ~ pEaKkuusuiap, aram anTcak po3-Oenran ceiHamacel  (PBC),
KOMILJIEMEHTT1 OainanbicThipy peakuusichl (KbP) jxoHe arrmroTuHanus peakuusichl
(AP) xonnansiansl. Korapeiia aTaiaFad CepOJIOTHSIIBIK peakuusiap/ia aHTUIEHeep
OpyuennanapiabiH  S-dbopmagarbl  JKacyllajapblHaH — JalbIHAAIFaH  OlpbIHFA
AHTUTCHHIH KOMETIMEH aHbIKTanaabl. OChl ceOENTeH KIACCUKAIBIK CEPOJIOTHSIIBIK
peakuusiap, conpai-ak Junononucaxapuari (JIIIC) antureHiHiH HeTi3iHAC
a3ipieHreH KoMMmepuusuiblKk WMDT KUHTBIKTapel aypyasl Oanay Ke3iHIe TeK
Opylemanapra FaHa eMec, COHbIMEH Karap 0acka Ja rpaMm Tepic OakTepusiiapIbIH
MOJIMCaXapuaTI aHTUTEHJEpiHe OaFbITTAFAaH aHTUJICHEJEpAl aHBIKTam, >KaJFaH
HOTHXKeynep Oepyl MyMKIH. AWTanblK, OpyleutagapAblH TEric IITaMIapbIHBIH
JIUTIONIOJICaXapUITEePIHE (S-JITIC) HET13/IeJIreH KOMMEPUHSIIBIK NoT
KUBIHTBIKTAPbIH CNIIMI3JIIH BeTepUHApUs MpakTHkackiHa  eHrizy (2008-2013)
COTCI3MIKIEH asKTajaraH OosatbiH. byn kesenae Opyuennesre UDT GoitbiHIIA OH
HOTHKE KOPCETKEH MaJj caHbl 7 ecere AeiliH eckeH eal. byn okura WOT - sxorapsl
ce3iMTal oficTepAiH O1pl peTiHae, KO3ABIPFBIIIKA TEIIM/II aHTUTCH OOJIFaH *kKaraaiaa
FaHa OpyIeNe3 iH CepoANarHOCTUKACHIH/IA KOJIIaHbIC Taba alaThIHBIFBIH JJICTICTI
oepai. CoHnbIKTaH, Opylemie3 KO3IBIPFBINIBIHA TEIIMII AHTUTEHJI KOJJIaHyFa
Herizaenren otauablKk UDT-cernamackin o3ipiey — KP ymria rana emec, ochl iHASTTEH
HDKOHOMUKAJIBIK JKOHE OJIEYMETTIK 3apjall IIerin OThIpFaH 0acka Ja eljaepiaiH
BETEPUHAPHS FHUIBIMIAPBIHBIH ©3€KTI MAceTenepiniH Oipi O0BIN TaObLUIAIBI.

Cuplp MEH emKUIepAiH OpyIe/ie3iHiH CepOANarHoCTUKAIa aTaIMBIII aKybI3 bl
HykTeni UDT-iHne Konnany OonamarblHaH YIKEH YMIT KYTTIPETiH HOTHXeep Oep/i.
pCMA22, pCMA25 xoHe pCMA31l aKkybI3gapblHbIH WMMYHOJOMHUHAHTTHI
AMUTONTAPhIHAH  KYPACTBIPBUIFAH THOPUJTI aHTUTEH ajaM  OpyIle/uie3iHiH
CEepOIUMArHOCTUKAChIHA KApPaMbUIBIFBIH aHBIKTAY YIIIH CHIHAKTaH OTKI3UITEH.



ATtanrad MyJabTUANIUTONTHI aKybi3 DT jxoHe BecTepH-OJOTTUHITE ACHI cay ajaMaap
MEH aypyfa YIIbIpaFaH MalUEeHTTEPAIH KaH capbICyJapblH 3epTTEyJIepe >KaKChl
CE3IMTAJIIBIK IeH TEIMIUIITH KOPCETKEH. Jlemek, Brucella—usig
MYJIbTUIIPOTEUHACP] aypy KO3IBIPFBILIBIHA TENIMJII AHTHUJICHETEP]Il HAKThl >KOHE
THIMA1 TYpJE aHBIKTAl ajaThblH aHTUTCH pETiHAE OpYIEUIe3/IH CEePOJIOTHSIIBIK
JIMAarHOCTUKACBIHJIa KOJIaHbIC TaOybl 90/IeH MYMKIH.

KymbicTeiH Makcatbl: Brucella tykpimpmackl OakTepusiapbIHBIH —CHIPTKBI
MeMOpaHACBIHBIH, PEKOMOMHAHTTHI MYJILTUIIPOTCHHICPIH IKCIPECCUSIIANTBIH 1IIEK
TasKIIACHIHBIH ~ OHIIPTIMI-IITAMMAAPBIH ~ aly JKOHE  MAaKCaTThl  OHIMIEPIiH
KO3IBIPFBITI aHTUTEHl  peTIHIEe Ma OpyLeie3iHiy CEPOJIOTUSITBIK
JTMAarHOCTUKACKIH/IAFbl KYHIBUTBIFBIH 3€PTTEY.

3eprTey MiHATTEPI:

1. bpyuemnanapablH  pEeKOMOMHAHTTBI  CBHIPTKBI-MEMOpAHAJIBIK  JKOHE
MEPUILIa3MaJIbIK aKybI3JapbIHbIH CaIbICTHIPMANIbl UMMYHOJIOTHSUIBIK CHIATTaMachl
MEH CepOJIOTUSIIBIK dJICYETIH 3epTTEY;

2. Brucella Tykpimpacer OaktepusiiapeiiblH ~ pCMA19, pCMA25 xoHe
pCMA31-1HIH UMMYHOJOMHHAHTTHl aiMaKTapblH aHBIKTAY >KOHE KO3BIPFBIIITHIH
pCMA19+25, pCMAI19+31 xone pCMA25+31 xumepini (MyJIbTHUIPOTEHH/I)
aKybI3JIapbIHBIH CHHTE31HE JKayanTbl TEHICPIIH HYKJICOTHATIK Ti30eriHiy In Silico
KargalbIHAAa TeHIIK-UHKEHEPIIK TU3alHbIH kKacay;

3. pET28 mnasMumiHiH KypaMblHA CHHTE3/ICITCH HYKJICOTHATIK Ti30eKTepIi
KIIOHJIay oHE OpyueianapabiH MyJabTudanuTonThlk pCMA19+25, pCMA19+31
xoHe pCMA25+31 akybi3gapeiasie - E.coli BL21(DE3) YKaCyIIaChIHaFbl
HKCIIPECCUSACHIHA KOJ KETKI3IM, MAaKCaTThl OHIMAEPAl OHAIPYAIH OHTaMNJIBI
napameTpJiepiH aHbIKTay;

4.  bpyuemnanapablH  PEKOMOWHAHTTBI  aKybI3JIApbIHBIH  3€PTXAaHAJIBIK
YKaHyapJiapFa aHTUTEHIUTIN MEH UMMYHOTCHILIITIH 3epTTeY;

5. JacTyp:i ceposIOTHSUIIBIK peakiusuiap OOMbIHIIIA OpYIIeNie3re OH XKoHEe Tepic
HOTHKE KOPCETKEH CHUBIP MEH KOW MaJIapbIHBIH KaH CapbICyJIapblH KOJJIaHa OThIpa
x-UDT-ne Brucella-uein  akybiaapsinsin  (pPCMA19+25, pCMA19+31  xoHe
pCMA25+31) sxkankel akyegapsiMeH (pCMA19, pCMA25 xone pCMA3I1)
CaJIBICTBIPMAJTBI TYP/I€ AaHTUTEHIUTITIH aHbIKTAY;

6. bpyuennanapapiH MyJIbTUIPOTEHHAl PEKOMOWHAHTTBHI AHTUTCHJICPIHE
Herizaenred UDT-iHiH CepoSIOTHUIIBIK QJICYETIH CUBIP MEH KOW MaslblH Opylieiiesre
JOCTYPJTl 9ICTEPMEH TEKCEPY Ke3iHe Oarasay.

3eprTey  HbICaHAapbl:  bpynemnamapiablH  CHIPTKBI  MeMOpaHACHIHBIH
MyJIbTUNPOTENHAL pekoMOuHauTTel pPCMA19+25, pCMA19+31 xone pCMA25+31
akybI3ziapbl, IKM-945 jxoHe KOMABIH-/5 ChIHAMACBIHBIH KaH CapPBICYHI.

3eprrey MOHI: bpyuemnanapabig CBIPTKBI MeMOpaHachIHaH
UMMYHOJIOMUHAHTTHI alitMaKTapbIHAH KYpacTBIPJIbIFaH MYJITATIPOTEHHII
PEKOMOMHAHTTHI  aKybI3/IapbIH aly KOHE OJapAblH WMMYHOTEHIUIITT MeH

AHTUTCHJIUTITIH KaJIKBI aKybI3JJAPMEH CAJIBICTBIPA OTHIPHIIT 3EPTTEY.

3epTTey JjicTepi: BETEPUHAPHSIIBIK, CEPOJIOTHSIIBIK, OaKTEPHOJIOTHSIIBIK,
TeH/I1-UHXXEHEPJIIK, CTATUCTUKAIIBIK.

JuccepTauMsiHbIH KOPFAYFa MIbIFAPbLIATHIH HETi3Ir Karuaajaapbl:

1. PCMA19+25, pCMA19+31 xone pCMA25+31 MyJabTUIPOTEUHIEPIHIH
cuHTe3s1 xkoHe onapabiH E.coli BL21(DE3) xxacymanapeiaa Ty3iiyi;



2. Brucella TykpiMamacel OaktepusiapbiHblH Kaidkel (pCMA19, pCMA2S,
pCMA31) sxone xone xumepiai (pCMA19+25, pCMA19+31 xone pCMA25+31)
aKybI3JIapbIHBIH CAJIBICTHIPMAJIBI TYPE AHTUTEH LTI MEH UMMYHOTEH/ILIIT;

3. MynbTUNIPOTEUHAT PEKOMOUHAHTTHI AHTUTECHIEPAIH CHUBIp MEH KO
opyuemne3inig UOT nuarHoCTUKAChIHAAFBI CANIBICTBIPMAJIbl KYHIBUIBIFBIH aHBIKTAY;

4. E.coli BL21(DE3)/pET28 pCMA19+31 - Brucella tyksiMaacbiHa skaTaThIH
OaKTepUsUTapIBIH ~ JUATHOCTUKAIBIK MaHBI3bI JKOFaphl PEKOMOWHAHTTHI aKybI3bIH
OHJIIPYIIII IITaMM.

JluccepTauMsIIBIK KYMBICTBIH FHUIBIMH JKAaHAJBIFBI - aJIFAIll peT Opylesie3
KO3JIbIPFBIIIBIHBIH MOJIEKYJIANBIK canMakTapsl 19 k/la, sxone 31 k/la 6omatein CMA -
HbIH  WMMYHOJOMHHAHTTHl  ()ParMEHTTEPIHCH  KYPACTBIPBUIFAH  aKybI3Zbl
CUHTE3/ICUTIH TPOKAPHOTTHIK OHTIPTIII IITaMM aJbIHBI, OYJI aHTUTCH Mall
Opyuesnie3id Oanayra apHaldfaH TemiMIl skoHe ce3imTan WDT-biH  a3ipaeyne
KOJIIaHbLIJIBI.

KyMBICTBIH FBIJIBIMU-3ePTTEY OaFaapiaaMagapMeH 0ailJIaHbICTbLIbIFbI

HMucceprauusuiblK xymbic 2018-2020 sxpuigapra apranran O.0810 "Aysin
mIapyambUIbIFbl  MEH  BETEpUHApHUsiFa apHAJFaH KaHa I[penaparrap MeH
WHHOBAIMSIBIK  OuoTexHonorusmapasl skacay" artel KP  BFM-HiH  FhuibIME-
TEXHUKaNBIK Oarnmapiama 1meHOepingeri "Kypama pekoMOMHAHTTBI aHTUIEHTE
HETI3/IeJITeH OpYIEIUIe3iH CEePOJOTHUSIIBIK JHArHOCTUKACHD) TaKbIPhIObI OOMBIHIIIA
opbiHAaAbI (MemiiekeTTiK Tipkey Ne:0118PK00970).

3epTTey HITHIKEJIEPI.

1. Bpyuennes iHAeTI OOMBIHINA €MiMi3/Ie KaTbINTACKaH KYPAEi dTU300THSIIBIK-
AMUACMUSIIBIK JKaFIaia aypyFa IMaNIbIKKaH CHBIP MEH KOW MajblH BaKIIWHAIWS
aJIJIBIHJIA TTIPEK aHbIKTay MakcaTbiHAa Brucella TyKpIMBIHBIH OakTepHusIapblHa TOH
PEKOMOMHAHTTHI aKybI3apra Herizaenred MO T-b1H KonnanyasiH Oosiamarsl 30P.

2. Brucella-upiH KongaHbLIFaH JKalKbl aKybI3AapbIHbIH apackinga pCMA19-
JbIH aHTHTCHIUIrT OacKajJapbIMEH CaJlbICThIpFaHaa OipiiamMa KOFapbl OOJIJIBI.
Avnitansik, pCMA19-ra kapcel antuzpeHenep B. abortus 544-meH KyKThIpbUIFaH
OapabIK cubIpiapaa ToxipuOeHiH 14-111 KyHi jKOFapbl THPJEPIHAE aHBIKTaiCa, K-
NOT/pCMA25 HyckachlHIa OH HOTIKE 28-111 KyHI FaHa Oalkanael, an Oy
Mep3imaepae kanyapaapabiH 25%-biHaa pCMA31-Te Kapchl aHTHACHENEP MYJIEM
AHBIKTAJILIHOAIEL.

3. bpyuemnanapasin MuHopsiel pCMAIL9 akysi3el ®peitHa aablOBAaHTHIHBIH
KOMETIHCI3-aK THIIIKAHHBIH TENIMJII aHTHJCHENEpiH TY3UIylH Kypcak apKbUIbl Oip
PET €HT13reHHIH ©31H€e TybIpa anaTblH UMMYHOT€H/II aHTUTEH.

4. Brucella-upty pCMA-nmapsiHa Kapchl aHTHICHENEPAl TEK aypyra
IAJIIBIKKAH Majiap FaHa eMec, COHBIMEH KaTap JKYKIara Kapchl €KIe aiFaHiaap jaa
ty3ei angel. Meicansl, pCMA19, pCMA25 xone pCMA31-re Kapcel aHTHIECHENED
B. abortus 19 mtamMmMbIMEeH KaiiTapa erijireH cay MaJiblH >XapThIChIHaH KeOiHiH (61-
64%) KaH capbICyJIapblHa PeBaKIIMHAIMIAH KeHiHT1 10 ait apaibIFbIHIa aHBIKTAJIBI
( GakplIay yaKbITHI).

5. bpynenna OakrepusutapeiaelH pCMA19, pCMA25 xone pCMA3I1-iHIH
UMMYHOJOMUHAHTTHl O6JiMAepl aHBIKTANBIN, KynTacTeippUiFran pCMA19+25,
pCMA19+31 AKOHE pCMA25+31 aKybI37apIbIH TeHJIIK-UHKEHEPITIK
KOHCTPYKIUSIAPBIHBIH  TU3alHbI JAlbIHIANABI JKOHE XUMEPIIK KYpPbUIbIMIAPAbIH
MYJIbTUIIUTONTAPBIHBIH CHHTE31HE KayanThl T€HICP/IH HYKJICOTHATIK Tiz0eri In



silico »xarnmaiibinga okacanmeiHAbl, PET-28 mia3MumachlHbIH KypamblHAa TeHIEp
KJIOHJAJIBIHBIII, E. coli BL21 (DE3) sacymanapslHia aKybI3gapIbIH
HKCIIPECCUSCHIHA KOJI JKETKI3UII KOHE MaKCaTThl OHIMI1 UHIYKIUSIAYIbIH OHTANIbI
napameTpiiepl aHbIKTaJIIbI.

6. Mynbruanurontel pCMA19+25 xone pCMA19+31 akysiznap TOA, conan
coH bB®E cycnensuschiMeH eriireHHeH KeWiH 28-111 KyHI THINIKAH —KaH
capbICyiapblHia aHTHAeHenepAiH Ttutpiepin X-UDT-inge tuicinime 1:3940
(+32.0%; -24.2%) xone 1:1840-re (+52.6%; -34.4%) neitin >keTKi3im, ©3AepiHiH
UMMYHOTSHILTIK Kacuertepin kepcerti. [lereamen, pCMA19+31 Brucella-ra
TeMIMl aHTUACHENEepre KaThICThl AaHAFYPJIbIM alKbIH AHTUTCHIAUIITIH KOpCeTim,
KOSTHHBIH aHTH-B. abortus 19 capeicysimen 1:12800 tuTpine neiiin opekeTTece ajbl.

7. BpyuennadslH MYJIbTHAMUATONTHI aKybI3AApbl SKCIPECCHs, Ta3apTy >KOHE
anekTpodope3 Ke3lHAE ©3[CpIHIH TaOufu aHaJlorTapblHa caldl ayTEeHTTUIITH
(TynmHYCKanbIFbiH) cakramn, B. abortus 544 BupyieHTTI IMITaMMBIMEH TXKipuOei
TYpJle JKYKTBIPBUIFAH KYHAXBIHHBIH KaH CapbICYBIHIAFbl  aHTUJICHEJIECPMEH
OPEKETTECE ANIJIbI.

8. x-UDT/pCMAI19+31 xone x-UDT/pCMAMIO+25 criHamanapbIiHbIH
TETIMIUTITIH CUBIPJIAp/bl OpyIIeNyie3re CepoSIOTUSIIBIK 3EPTTEYJep Ke31H/Ie allbIHFaH
PBC notmxenepi tonsirsiMed pactanbl (100%), anaiiia UMMYHOTaNIAyAbIH €KIHIII
HYCKAChl CE3IMTaJJbIFbl OOMBIHIIIA OIPIHIIICIMEH CaJbICThIpFaHIa aWTapibIKTal
TeMeH Oousiabl (tuiciHie, 34% xone 80%). pCMAI19+25 anturenin x-UDT-na
KOJIJTaHY OHBIH JQJITTHIH alTapibIKTail ToMeHaeyiHe akenai (43%).

9. Koitmapasl Opymeniesre ceposIoTHsUIBIK 3epTTey kesinme pCMA19+31,
O0acka €Ki Kypama akybI3JapMeH caibiCThiprania, xK-UDT-re xorapbl TETIMIUIIK
oepe anawl (70%), anaiila ChIHAJIBIMHBIH OChl HYCKACBIHBIH CE3IMTANbIFbI (86%)
NOT/pCMA19+25 kaparanga (96%) temenipek Oonasl. Jerenmen, pCMA 25+31
KOM KaH capbICyJIapblH Opylieiuie3re Tekcepy Kesinae Temimaumiri oovbramma (40%)
pCMA19+31-nen GipiiamMa TOMEH OOJIIBI.

10. MyapTHAIIATONTHI aKybI3aapAbH imiHae pCMA19+31-re Heri3aenreH x-
N®T man Opynenie3iHiH cepoaoTUsUIbIK JUAarHOCTUKACHIH A KOJIJIAHBIC Taba ajJaThiH
eH Koyaismbl a"TtureH Oosbinm  oThIp. XK-UDT/pCMA19+31  chiHANBIMBIHBIH
kommepisiblk - UOT-xubiaTeirbiHa  (INgezim  Brucella Compaq 2.0, Spain)
KATBICTBl JOJIIT CUBIpJAp MEH KOWJIapibl Opylesuie3re 3epTTey Ke31HJe THICIHIIE
92% wone 79%-ra TeH Oongbl. O3ipiaeHreH MDT-ceiHanbiMbl cublp Opylesie3iH
0anayna Brucella LTFLOW (LT Biotech, JIuta) UXT-iMeH canbICThIpFaHa IaTipeK
HOTIDKE allyFa MYMKIHJIIK Oepei.

TaxipuOenik  ycbIHbICTAp. Oaitnanbictel  E.  coli  BL2I1(DE3)/pET28
pCMAI19+31 mrammbin KP BEM FK  "Mukpoopranuzmiaepaiy peciyOaruKaibiK
kosuekiusicbl" PMK-b1 Tipkeyre anbin (NeB-RKM 00913), KP Ne35776 nerentiMen
KOPFaJIbl ATaJIMBIII OHIIPTIMI-IITAMMIBI OpYIIEeNIe3 I JMarHOCTUKAIayFa apHaJIFaH
MMMYHOJIOTHSUTBIK ChIHABIMIAPAbI albIHAQy KE31HJE TeNIMJII aHTUTCHIHIH Ko3i
peTiHe naiinananyra Ooyajbl.

Ta:xipnoOesik KYHAbLIBIFBI.

PekoMOMHAHTTHI aKybI3bIH HET131H7e 93ipJIeHreH "bpyuemnnesni
nuarHoctukanayra apHainraH WOT-xkublHTHIFBIH" JaliblHAay MEH NaiijanaHyIblH
seprxaHanblk peraamenti "C. Celdymnun arbiHgarsl Kazak arpoTexXHUKabIK
yauBepcuteTi" KeAK-HbiH (KazATY) FbUIBIMU-TEXHUKAJIBIK KOMHUCCHSCHIHBIH



oThIpeIChIHAA OekiTural  (22.09.2020 xbutFbl  No7 xaTTama) >KOHE aTajMbIIIT
KUBIHTBIKTBIH TOXIPUOE1 YITICI JalbIHIAIbI.

Kazakcran PecnyOnukaceiHma Kod Opynemiesi  OoibiHma 2013-2021x0k.
ApHaifaH »SIU300THSUIBIK axXyallbIHBIH Karaaibl. JluccepTalusuiblK KYMBICTHIH
Herisri  HoTwkenepi Ka3zATVY-imig 6MO070100 "buorexHosorus" MaMmaHIbIFbI
MarucTtpanTTapbiHa apHanrad "Modern problems of Biotechnology in Veterinary
medicine and Animal husbandry" artel oky KypanbiaeiH «The new methods for
diagnosis of brucellosis» arTel OeniMiHE EHTI3UIAI KOHE 6D120100 —
"Berepunapusnblk ~ meaunuHa" MaMaHJIbIFbl  JTOKTOPAHTTapbIHA "General
Immunology" moHzepi OoOWBIHIIA IOPICTIK JKOHE 3€pPTXaHAIBIK CcabaKTapibl
KYPri3yJe KOJIaHbIC TamThl.

ZKYMBICTBIH anpodanusichl. 3epTTEy HOTIKETIEPl MbIHA TOMEHT1 XaJIBIKAPaJIBbIK
KOH(epeHus1apaa oasH1ambl:

- C. Celipymunnig 125 xpuinsirbina apHanrad "Ceildyinus okynapsl — 15:
XKactap, FpUTBIM, TEXHOJOTHSJIAD - JKaHA uaesuiap MeH nepcnektusanap” (2019 x.19

Kapaliachl);
- KP enbex cinipren kaiipatkepi T.M. JJocmyxamOeTOBTHIH 70 >KBIIIbIFBIHA
apunanran  "FeutblM, eHpipic, OwusHec: "baiicepke-Arpo"  arpoXoJaHMHTIHIH

MBICQJIBIHA arpapiiblK CEKTOP/IbIH MHHOBAIMSUIBIK JAMYBIHBIH Ka3ipri >kKarJaibl MEH
xongapsl (2019 x.4-5 cayipi);

- npodeccop B. U. [IuonTkoBCcKuiiAl ecke anyra apHainrad "Kaszipri 3amaHFbl
arpapJiblK FbUIBIM MEH BETEPUHAPHUSHBIH ©3€KTI Macelelepl MeH Jamy ypaicrepi”
(2021 x., 18 MaychIMBbI).

CoHbIMEH KaTap, >KYMBICTBIH HET13T1 HOTHXKeNnepl « BeTtepuHapusiiblk MeIulMHA
FBUIBIMBIL  MEH  TEXHOJIOTHSIChI ~ OOMBIHIIA  KBITAMIBIK JKOHE  Ka3aKCTaHJbIK
JOKTOPAHTTAp MEH MaruCTpaHTTAPIbIH OIpIHII OHJAMH akaJaeMHsUIbIK (HOpyMbIHIA
oasumanael [The first China-Kazakhstan Veterinary Medicine Science aand
Technology Postgraduate Academic Forum] (2022 .28 MaMBbIpbI).

3epTTey HITHKeJIEPiH Kapusjay. 3epTTey liH HeTi3ri HoTmxenepl 11 FpimpimMu
eHOekTepne, atan aitcak 4-eyl KP bimim jkoHe FBUIBIM MUHUCTPIITIHIH FBUIBIM
KOMUTETI YChIHFaH OachulbIMIapna, 3-eyi Scopus nepektep 0Oa3achblHa EHTI3UITEH
xypaanaapaa (Veterinary World — 2 »xone Turkish Journal of Veterinary and
Animal Sciences - 1), an pecnyOJMKaIbIK XOHE XaJbIKapaJIbIK KOH(GEPECHIHsIAp
MaTepuajgapbiHaa THiciHIIE 1 koHe 3 Makajanap >kapusulaHibl >koHe KazakcTtaH
peciyOIMKaChIHBIH MaTeHTI

JuccepTanvsiHbIH KOJIeMi MeH KYPbLIbIMbI:

Juccepranusi KOMIbIOTEPIIiK MOTIHMEH 163 6eTTe MasmyHaanrad. Juccepramus
KipiclieJieH, 9Je0u WIOy, >KaJablFaTTap MEH 9iCcTep, ©31HIIK 3epTTey HOTHXKeIepi,
TaJKbUIAY >KOHE KOPBITHIHABLAAH Typansl. Kymbic 219 opeOuer ke3nmepiHeH, S
KOocChIMIIIaiaH, 17 kecteneH xoHe 26 CypeTTeH Typajbl.



AHHOTALIUA
Ha quccepranuio Inip6ai bakpiTkanu Kadouysabl
Ha Temy: «cnosib30BaHne MyJIbTHIIPOTENHOBOTO PEKOMOMHAHTHOIO AHTUT €HA
B CEPOJIOTHYECKOl JUATHOCTHKE Opyle//ie3a) Ha CONCKAHUe CTeNleH! J0OKToOpa
¢unocopuu PhD no cnenmanbuocTn 6D120100 - Berepunapaasi MeIuIMHA

AKTyajabHOCTh Tembl. PecryOnmka Kaszaxcran, kak WU JApyrue asuaTcKue
pecniyonnku ObiBiiero Coserckoro Coro3a, BXOJAT B YKCIIO CTPAH C CaMOil BBICOKOM
3a00J1eBaeMOCTRIO OpyIieie3oM. bpyriemnes )KUBOTHBIX 3apeructpupoBad B 1513
(63,4%) u3 2383 cenbckux paiioHoB PecnyOnmkm Kazaxcran. B 2017-2019 romax B
Halleil cTpaHe OpyLeie30M JMarHoCTUPOBAHO 111 ThICSY rojioB KpyIHOTO poraToro
CKOTa, a CPeAHHMM ToKaszarenb 3adoseBaemoctu coctaBmi 0,45%. 3abomeBaeMoCTh
Opy1LeIe30M OBEI] 3a MOCJIEIHNUE TOAbl HECKOJIBKO CHU3WIACh U B HACTOSIIEE BpEMs
cocrasisier 0,07%. Bcero 3a 3ToT nepuoa u3-3a Opyuesie3a Obu10 3a0UTO OKOJI0 52
000 oBeu. bpynemnes, kak 300HO3HOE 3a00JieBaHUE, HAHOCUT OOJBIION
HKOHOMUYECKUH yuiepO kMBOTHOBOJACTBY PecnyOnuku KazaxcraH, Takke yrpoxaer
3JI0POBBIO0 HACEJCHUS: KOJUYEeCTBO OoybHBIX OpytemnezoM Ha 100 000 sxutenei
kojebnercs ot 1,9 1o 4,9 B 3aBUCUMOCTU OT PETHOHOB CTPAHBI.

PanHsisi JuarHocTMKa KMBOTHBIX, 3apa)XKEHHBIX OpYIIENIe30M, SBIISICTCS
OCHOBHBIM 3BE€HOM B 0opbOe ¢ Oose3Hbto. B Hacrosiiee Bpems 11 3toi nienu B PK
UCIOJIB3YIOTCSl TPAAUILMOHHBIE CEPOJIOTUYECKUE PEAKIIMH, B YACTHOCTH, PEAKLUs P03
oenran npoOwl (PBII), peakuusa cBs3biBanus komiuiemeHnta (PCK) u peakunus
arrmotuHauuu (PA). B BbllenepevrcIeHHbIX CEPOIOTMYECKUX PEAKIUAX aHTUTEeNa
BBISIBJISIIOT C TIOMOILBIO AHTUT€HA, MPUTOTOBIEHHOTO U3 S-(OpMbI KJIETOK OpyLes.
[To 3TOl MpUYMHE KJIACCUYECKUE CEPOTOTHUYECKUE PEAKIIMH, a TAK)KE KOMMEPUYECKHE
HaOopel s MDA, pazpaboraHHble Ha oOcHOBe aunomnoiucaxapugHoro (JIIIC)
AHTUTEHA, MOTYT BBISIBJISITH aHTUTEJIA, HAMPABIEHHBIE HE TOJILKO K OpyIllesuiaM, HO U
K TIOJIMCaxXapHIHBIM aHTUTE€HaM JPYTUX TPaMOTPHUIIATEIbHBIX OaKTepuil, U JaBaTh
JIO)KHBIE  pe3yibTaTbl. Hampumep, Heynayeldl 3aKOHYMIIOCH BHEAPEHHE B
BETEPUHAPHYIO MPAKTUKY CTpaHbl KomMmepueckux HabopoB MDA Ha ocHOBe
munononucaxapuaoB (S-LPS) rmagkux mrammoB O6pyue (2008-2013 rr.). 3a atoT
NIEPUOJI MOTOJIOBBE KPYITHOI'O POraToOro CKOTa C IOJIOKHUTEJIbHBIM PE3YJIbTaTOM Ha
Opylenie3 yBeIu4Imwioch B 7 pa3. OT1o coObiTue nokazano, uto MDA, kak onuH u3
BBICOKOUYBCTBHUTEIIbHBIX METOAOB, MOXKET OBITh HCIIOJIb30BAaH B CEPOAMATHOCTUKE
Opyuemie3a TOJBKO NpH HAIMYMKM AHTUIEHA, CHEHU(PUYHOTO K BO30YIUTEIIO.
[TosTomy paspaboTka otredecTBeHHOro M®DA-Tecta Ha OCHOBE HCIOJIH30BAHUS
aHTUTEeHa, crneuuuuHoro K Bo3OyAuWTeN0 Opylesnses3a, SBISETCS OJHOW U3
aKTyaJbHBIX MPOOJIEM BeTepuHapuu He Tojibko PecnyOnuku Kazaxcran, HO U Apyrux
CTpaH, SJKOHOMUYECKHU U COLIMAIIBHO MOCTPAJABIIUX OT 3TOU SMUIAEMUHU.

['uOpuaHBIA aHTUTEH, COCTOSIINN U3 UMMYHOJIOMHUHAHTHBIX MHUTOINOB OEITKOB
pCMA22, pCMA25 u pCMA31, TecTupoBaiv AJisi ONPEACIICHUsS] €ro MPUTOAHOCTH
JUISL CEpOIMArHOCTHKY Opyliesie3a yeaoBeka. DTOT MHOTO3MUTOMHBIN OE0K MoKa3al
XOPOIIYI0 YyBCTBUTEIBHOCTh U CHEIU(PUIHOCTH B UCCIETOBAHUIX CHIBOPOTOK KPOBU
3IOPOBBIX JIIOJICH M ManueHToB ¢ 3abosieBaHusiMH B DA u BecTepH-OIOTTUHTE.
[TosTroMy BHOJMHE BO3MOXKHO, 4YTO MYJIBTHUIPOTEHHBI OpyLENT MOTYT OBITh
HCIIOJIb30BaHbl B CEPOJOTUYECKON AMArHOCTUKE Opylieie3a B KaueCTBE aHTUT€HOB,
MO3BOJISIONIUX TOYHO U 3()(PEKTUBHO BBISBISATH aHTUTENA K BO30YIUTEIIIO.



Hens pabGornl. [lonmyuenwe 1mramMmoB-mipoaylieHTOoB EScherichia  coli,
AKCIIPECCUPYIOMINX PEKOMOWHAHTHBIE MYJIbTHIPOTEHHB HApy)KHOH MeMOpaHBbI
Opyuemie3Hslx OakTepuii, W H3y4YeHHE 3HAYCHUS [EJCBBIX TPOAYKTOB B
CEpOJIOTHUECKON TUArHOCTHKE Opyleiie3a KPYIMHOTO pOraToro CKOTa B KauyeCTBE
NPUYUHHBIX AaHTUTCHOB.

3ama4n ucciaenoBaHUS:

1. U3yyeHue CpaBHUTENBHBIX HMMMYHOJIOTUYECKUX  XapaKTEPUCTUK U
CEPOJIOTUYECKOTO  TOTCHIIMAJa  PEKOMOWHAHTHBIX  BHEIIHEMEMOpDAaHHBIX U
MEePUILTIa3MaTUYECKUX OEIIKOB OpyIIEesT;

2. Unentudukanus UMMyHOAOMUHAHTHBIX ydacTkoB pCMA1L9, pCMA25 u
PCMA31 Oakrtepuii Opyuemt W TeHHO-WHXKEHEpHBIM mu3aiiH in SilicO reHoB,
oTrBeTcTBeHHBIX 3a cuHTe3 pCMA19+25, pCMA19+31 u pCMA25+31 xumepHbIX
(MHOTOOECNKOBBIX) OenkoB Bo30yauTens Brucella;

3. KioHupoBaHue HYKJIECOTHIHBIX MOCIIEI0BATEIIbHOCTEW, CUHTE3UPOBAaHHBIX B
wiazmuge pET28, u skcnpeccuss MyIbTUANUTONHBIX OenkoB Opynemt pCMA19+25,
PCMA19+31 u pCMA25+31 B kierkax E.coli BL21(DE3) u ompenencuHue
ONTUMAJIbHBIX MTAPAMETPOB JJIs1 MTPOIYKIIUU LIETIEBBIX MTPOIYKTOB;

4. VI3yyeHue aHTUI€HHOCTH M HMMMYHOT€HHOCTH PEKOMOMHAHTHBIX OEJIKOB
Opy1esu1 Ha J1abOpaTOPHBIX )KUBOTHBIX;

5. Cpasaenune 6enkoB Opymemt (pCMAL19+25, pPCMA19+31 u pCMA25+31) ¢
ux cooctBenHbiMu Oenkamu (pCMAL9, pCMA25 u pCMA31l) B HDA c
UCIIOJIb30BAaHUEM CBIBOPOTOK KPOBH KOPOB M OBEI[ C TMOJOXHUTCIbHBIMH U
OTPHUIATENFHBIMA pe3yJbTaTaMH Ha Opylenae3 MOJYyYeHHBIMH TPaAUIIMOHHBIM
CEpOJIOTHYECKUM METOJIOM ONPEIEICHNE aHTUT€HHOCTH,;

6. Ouenka  ceposormyeckoro  noreHnuana  MPA  Ha  ocHOBe
MYJIBTUIIPOTEMHOBBIX PEKOMOWHAHTHBIX AHTHUTEHOB OpYLET C TPagullMOHHBIMH
METOJJaMU HCCJIEI0BAaHUs KPYITHOTO POraToro CKOTa M OBEIl Ha Opyliesies.

OO0bekTbl MHcceI0BaHUSA: MyNIbTHUIPOTEUHOBBIE PEKOMOWHAHTHBIE OENKH
pCMA19+25, pCMAI19+31 u pCMA25+31 HapyxHOoW MeMOpaHbl Opyuem,
ChIBOPOTKH KpoBHU B oopasmnax KPC — 945 u oper; — 75.

IIpeamer uccaenopanus: [lomyuyeHue MyabTUIPOTEMHOBBIX PEKOMOWHAHTHBIX
OEJIKOB, COCTOSIIIIMX W3 HWMMYHOJOMHUHAHTHBIX YYacCTKOB HapYy>KHOH MeMOpaHbI
Opyuemi, W W3ydeHHe WX HMMYHOTEHHOCTH M AHTUITEHHOCTH B CpPaBHEHHH C
COOCTBEHHBIMU O€IKaAMHU.

MeToabI nccJIe0BAHMA: BETEpUHAPHBIE, CEpOJIOTHUYECKHE,
0aKTepHOIOTUYECKUE, TEHHO-UHXEHEPHBIC, CTATUCTHYECKHE.

OcCHOBHBIE MO0JI0KEHUS TUCCEPTAIMH, BLIHOCUMbIE HA 3aIIUTY:

1. Cunre3 mynbtudenkoB pCMA19+25, pPCMA19+31 u pCMA25+31 B kieTkax
E.coli BL21(DE3);

2. CpaBHUTENbHAS AHTUTEHHOCTh W HWMMYHOT€HHOCTh WHIAMBHUIYaTbHBIX
(PCMA19, pCMA25, pCMA31) u xumepubix (PCMAL19+25, pCMAI19+31 u
PCMA25+31) GenkoB Opyue;

3. Omnpenenenue  CPaBHUTENBHOM  LIEHHOCTH  MYJBTUIPOTEUHOBBIX
pexoMOuHaHTHBIX aHTUreHOB B MDA nuarHoctuke Opylesuie3a KpymHOTO poraTtoro
CKOTa U OBeII;



4. E.coli BL2I1(DE3)/pET28 pCMAI19+31 —  mTamM-IpOAYICHT
PEKOMOMHAHTHOTO O€lKa BBICOKOW JMAarHOCTMYECKOW IIEHHOCTH OakTepuil poja
Brucella.

Hayuynasi HOBHM3HA [MCCEPTAIIMOHHOW PadOTBHI 3aKIIOYAECTCS B TOM, YTO
BIIEPBbIE MOJYYEH MPOKAPUOTUYECKUN IITaAMM-TIPOAYLEHT, CUHTE3UPYIOUN OEJIOK,
COCTOSIIMNA W3 HMMMYHOJOMHHAHTHBIX (parMeHToB CMA C MOJEKYJISIpHBIMU
Maccamu 19 k/la u 31 kJla Bo3Oyautenss Opynesie3a, U 3TOT AHTUTEH ObUI
WCIIOJIB30BAaH TIpH  paszpaboTke crenuduyHol u dyBcTBHTENbHONH WDA mis
BBISIBJICHUS OpyLIeie3a y KUBOTHBIX.

CBs3b padoThl ¢ HAYYHO-HCCJIEI0BATEIbCKUMH IPOrPaMMaMu

Huccepramnonnass padota Obljla BBINOJHEHA B PaMKaxX HAay4YHO-TEXHHUYECKON
nporpaMmbl  MuHucTepcTBa  celabckoro xo3siictBa Pecnybnmuku — Kazaxcran
«Pa3paboTka HOBBIX MPENapaToB U MHHOBAIMOHHBIX OMOTEXHOJOTUH JIsi CENBCKOTO
x03s11icTBa U BeTepuHapun» Ha 2018-2020 rogsl, o Teme npoekra «Ceponorunyeckas
JMarHOCTHKa Opylieiie3a Ha OCHOBE KOMIIO3UTHOIO PEKOMOMHAHTHOTO aHTUICHa
(rHomep rocyaapcrBenHoi peructpaiuu 0118PK00970).

Pe3yabTarhl Hccjie10BaHuA.

1. IlepcnekTuBHOCTh ucHOIb30BaHUS MDA Ha OCHOBE PEKOMOMHAHTHBIX
OEJIKOB, XapaKTepHBIX I OpylEUIe3HbIX OakTepuid, ¢ Ieiblo 0ojiee TOYHOTO
BBISIBJICHUS 33apaXEHHBIX KOPOB MW OBl IMepel]] BaKUWHAUMEW B CJIOKHBIX
AMU300TUYECKUX U SMUIEMUYECKHUX YCIOBUSAX CTPAHBI UMEET OOJbIIOE OyayIiee.

2. Cpenn WUCHOJIB30BAHHBIX COOCTBEHHBIX OCIKOB OpyIEI aHTUTEHHOCTh
PCMA19 oxka3anace HECKOJIBKO BBILIE, YEM y npyrux. Hanmpumep, anturena npoTus
PCMA19 BbISBISIMCH B BBICOKUX TUTpPax Ha 14-i1 1eHb SKCIIEPUMEHTA Y BCEX KOPOB
UHQUIMPOBaHHBIX B. abortus 544, B To Bpems Kak MOJIOKUTEIBHBIA PE3yJbTaT IO
Bapuanty UDA/PCMA25 nabmoaancs TojabKo Ha 28-i JieHb, B TO e BpeMs y 25%
YKUBOTHBIX HE BBISBISUTUCH aHTUTENa K PCMA3L.

3. Munopnsiii 6enok 6pyten PCMAI19 npencrasisier co6oli UMMYHOTCHHBIN
AHTUTEH, CIIOCOOHBIA WHIYIIUPOBATh OOpa30BaHWE MBIIIMHBIX aHTUTEN 0e3
amgbroBanTa OpeitHaa 1mocie OJHOKPATHON BHYTPUOPIOMIMHHON UHBEKIIUH.

4. Antutena npotuB pCMA Opyuenn yaaiaoch BbIpaOOTaTh HE TOJBKO Yy
WHOUIIMPOBAHHBIX, HO M y BaKIMHUPOBAHHBIX XUBOTHBIX. TakK, aHTUTENA MPOTUB
pCMA19, pCMA25 u pCMA31 Obuin 0OHapyXeHbl B CHIBOPOTKAax KpOBH Ooiiee
nosioBUHbl (61-64%) 300pOBBIX KUBOTHBIX, PEBAKIMHUPOBAHHBIX IITaMMOM B.
abortus 19 B Teuenue 10 mec nocine peBakMHALMK (KOHTPOJIbHBIN CPOK).

5. UnentudunmpoBansl muMMmyHoaoMuHanTHele yactu pCMAL9, pCMA25 u
PCMA31 Gakrepuii Opyuemi, pa3zpaboran au3aiiH maphbeix OeinkoB pCMA19+25,
PCMAI19+31 u pCMA25+31, omnpeneieHbl HYKICOTHUAHBIE MMOCIEIOBATEIBHOCTH
I€HOB, OTBETCTBEHHBIX 3a CHHTE3 MYJbTHUAIHUTONOB M OBLUIM CO3/1aHbl XUMEPHBIE
CTpykTypbl B ycioBusix In silico; T'enbl wionupoBanm B twiasmuay pET-28,
JOCTUTaan 3Kcrpeccun Oenka B kierkax E. coli BL21 (DE3) u ompenensiiu
ONTUMAJIbHBIE TAPAMETPHI 111 MHAYKIUU LEJIEBOr0 MPOAYKTA.

6. [Tocne MHOKYIAIMY My IbTUANUTONHBIX 6enkoB pCMA19+25 u pCMA19+31,
c cycnensue TOA 3atem BDE, TUTpbl aHTUTEN B CHIBOPOTKE MBILIEH COCTABHIIN
1:3940 (+32,0%; -24,2%) u 1:1840 (+52,6%; -34,4%) coorBercTBeHHO B DA 1
MPOSIBUJIM CBOM HMMMYHOTeHHbIe cBoiicTBa. OmgHako pCMA19+31 mokazan Oosee
cnenupUYecKyr0 aHTUTEHHOCTh 10 OTHOIIEHUIO K Opylesuie3HbIM aHtutenam B 19



KpPOJIMYBUX CHIBOPOTKAX K aHTH - B. abortus u Obul cOCOOEH B3aMMOJIECTBOBATD
1o tutpa 1:12800.

7. llomuwsnuTonHble Oenku Opylel COXpaHssi CBOK AyTEHTUYHOCTh
(OpUTHMHAJIBHOCTH) TIO CPABHEHHUIO C MPUPOAHBIMH aHAJIOTaMH TPU SKCIPECCHH,
OUYUCTKE U 3JeKTpodope3e ObUIM CIIOCOOHBI B3aUMOJICHCTBOBATH C AHTUTENAMHU B
CBIBOPOTKE KPOBH Yy TEJKH, SKCIEPUMEHTAIbHO WH(DUIIMPOBAHHOW BUPYJIECHTHBIM
mrraMmMoMm B. abortus 544,.

8. UysctButenbHOCTh 00paznoB HMDA/pCMA19+31 u UDA/pCMA19+25
IIOJTHOCTBIO MOATBEPKACHA pe3ynbTaTaMu PBII, momydeHHbIMU IpU CEPOTOTHUECKUX
UCCIeIOBaHUsIX  Opyueme3a kpynHoro poratoro ckora (100%), onHako
YyBCTBUTEJIBHOCTh BTOPOTO BapHaHTa HMMMYyHOAaHalIW3a ObUT 3HAYUTEIBHO HUXKE
nepBoro (34% u 80% cooTtBercTBeHHO). Mcnonb3oBanne antureHa pCMA19+25 B
MDA npuBeso K 3HAUUTEIbHOMY CHUKEHHIO €ro TOUHOCTH (43%).

9. pCMAI19+31 mo cpaBHEHHMIO C JByMs JPYTUMU KOMOMHUPOBAHHBIMU
OcenkamMu OBIT CIIOCOOEH J1aBaTh OoJiee BBICOKYIO YYBCTBHTENBHOCTH (70%) B
CEpOJIOTMYECKOM HCCIEeIOBaHMU oOBell Ha Opynemne3 wmerogom UW®DA, HO
qyBCTBUTEIBHOCTh 3TOM Bepcuu Tecta (86%) Obuta Hiwke, yeM B MDA/PCMAL9+25
(96%). Opnako cnenuduunocts PCMA  25+31 Oblla HEMHOrO HIKE, YeM
PCMA19+31 (40%) nipu TeCTUPOBAHUU CHIBOPOTKH OBEYHEH KPOBH HA Opyliesuies.

10. Cpenu mynbpTHITIHTONHBIX O0ekoB MDA Ha ocHOBe pCMA19+31 sBnseTcs
HaumOoJjiee TMOIXOJAIIMM AaHTUT€HOM, KOTOpPBII MOXHO HCIOJb30BATh  JUIS
CEPOJIOTMYECKOM TUarHoCTUku Opyuesie3a. Tounocts Tecta MDA pCMA19+31 no
cpaBHeHUI0 ¢ KomMmepueckuM HDA-nadopom (INgezim Brucella Compaq 2.0,
Ucnanust) cocraBuna 92% u 79% cOOTBETCTBEHHO NMPHU U3y4eHUU Opyliesie3a KOpoB
u oBell. Pazpaborannbiii UDA-TecT mo3BONISIET NOJIYYUTh 00JIe€ TOUHBIE PE3YIIbTAThI
no cpaBuenuto ¢ UXT Brucella LTFLOW (LT Biotech, JlurBa) npu Opyuemniese
KPYITHOT'O POTaToro CKOTa.

IpakTnueckue mnpemaoxenusi. Illramm E.  coli BL21(DE3)/pET28
pCMAI19+31 3apETUCTPUPOBAH PI'TI «Pecnybnukanckas KOJUICKLIHS
mukpoopranuzmoBy KH MOH PK (Neb-PKM 00913), 3ammmien marentom PK Ne
35776. MOXHO HCIIOJB30BaTh KaK HWCTOYHMK. J[aHHBIA IITaMM-TIPOAYLIEHT MOKHO
HCITI0JIb30BATh B KAUECTBE MCTOYHMKA AaHTUTE€HA MIPU MOJATOTOBKE UMMYHOJIOTHYECKHX
TECTOB JJI TUAarHOCTUKH Opylieliesa.

IIpakTHYyeckast HEHHOCTD.

JlaGopaTopHBI perjiaMeHT MO MPUTOTOBJICHHIO U TpuMeHeHnto «Habopa UDA
JUIS. TUArHOCTHKU Opylesie3ay, pa3padOTaHHOTO Ha OCHOBE PEKOMOWHAHTHOTO
Oenika, YTBEpXKJEH Ha 3acelJaHuM Hay4yHO-TeXHMYecKoh Komuccun «Kazaxckuii
arpapublii  TexuHuueckuil yHuBepcuteT umenu C.Celdymmmnay KAO (Ka3ATY)
(mpotoxoit Ne 7 ot 22.09.2020). IIpuroToBIiieH 3KCIEpUMEHTAIIbHBIN 00pa3ell.

2013-2021 rr. mo 6pyueruie3y oser] B Pecnybnuke Kazaxcran cnernuduyeckas
sanu300THYEcKass cutyanusi. OCHOBHBIE pe3yJIbTaThl JAMCCEPTAIIMU BOILIM B pa3fen
«HoBble MeTOABl MUArHOCTHKHU Opylemie3ay ydeOnnka «CoBpeMeHHbIE TPOOIeMbl
OMOTEXHOJIOTUM B BETEPUHAPUHU U KUBOTHOBOJCTBE» M acnupaHToB KazATY mo
cnenuanbHoctn 6MO070100 «buorexnonorus» u mnga pokropantoB KazATY mno
cnequanbHoctn 6D120100 «Berepunapus». Hcnoap3oBajiack NHpH NPOBEIECHUU
JIEKIIMOHHBIX U 1a00PaTOPHBIX 3aHIATHH MO AUCHUIUIMHE «O011asi UMMYHOJIOTHUS.



AnpobGanus padorbl. Pe3ynbrarhl HcciaeaoBaHW ObUTM TMpEACTaBICHbI Ha
CJIEIYIOLIUX MEXIYHAPOIHBIX KOH(PEepEeHIUsIX:

- «Ceitpynnunckue urenus — 15: Momnoiexp, HayKa, TEXHOJIOTUH — HOBBIE UJCH
U MEpCIEKTUBBD, MOCBsIIEeHHbIe 125-neTtuto co aus poxnenus C.Cendymnuna (19
HOs10ps 2019 1.);

- koH(epenuus: Hayka, mpou3BoACTBO, OM3HEC: COBPEMEHHOE COCTOSHUE U
IyTH WHHOBAIIMOHHOI'O PAa3BUTHUS arpapHOro CEKTOpa Ha MpPUMEpPE arpoXOJAUHra
«baiicepke-Arpo» nocsmenHas 70-neruro T.M. [JocmyxamOeToBa, 3aciyKE€HHOIO
nesitens Pecrryonmukn Kazaxcran (4-5 anpens 2019 1.);

- «AxTyanpHble TIpPOOJIEMbl W  HAmpaBlICHHUS Pa3BUTHUA COBPEMEHHOM
CEJIbCKOXO3SIICTBEHHONM HAyKH M BETEpUHApUN», MOCBSIICHHAS MaMATU mpodeccopa
B. U. IInontkockoro (18 utons 2021 r.).

Kpome Toro, ocHOBHBIE pe3ynbTaThl padOThl ObUIH MpeAcTaBieHbl Ha «llepBom
Kuraiicko-KazaxcTaHckoM ~ Hay4HO-TEXHHYECKOM  (OpyMe  MOCIEIUILIOMHOTO
oOpa3zoBanusi B obyiacti BeTepuHapHou Mmemuimubl [The first China-Kazakhstan
Veterinary Medicine Science aand Technology Postgraduate Academic Forum] (28
mas 2022 1.).

IIyOonukanuss  pe3yJbTaToB  HccjaeaoBaHuil. (OCHOBHBIE  pPE3yJbTaThI
UCCJIeOBaHMUsT M3J0XKeHb B 11 HaydHbpix paboTax, a MMEHHO 4 B W3JAHUSX,
pexoMenoBaHHbIX Komutetom Hayku MOH PK, 3 B >kypHanax, BXoAsSIMX B 0a3y
naHHbeIX Scopus (Berepunapnsiidi mup - 2 u Typeukwii >kypHan BeTEpHUHAPUU H
300TEXHUKHU - 1), B MaTepuanax peciyOIMKaHCKUX U MEXTyHAPOIHBIX KOH(PEPEHIINH
1 1 3 cTaTbu COOTBETCTBEHHO, TaKKe uMeeTcsa narteHT PK

O0beM U CTPYKTYpa AUCCEPTALUM:

Huccepramus coaepkuT 163 cTpaHuUIbl KOMIIBIOTEpHOTO TeKCTa. [[ucceprarus
COCTOMT M3 BBEIEHUS, 0030pa JUTEpaTyphbl, METOJIOB, PE3YJIbTATOB COOCTBEHHOIO
UCCIIeIOBaHUsI, OOCYXIAeHUsT U 3akitoueHus. Pabota comepxkur 219 nurepaTypHbIX
HMCTOYHUKOB, D npuioxkeHui, 17 tabaui 1 26 puCcyHKOB.



ANNOTATION
For the dissertation work of Ingirbay Bakytkali on the topic « Usingmultiprotein
recombinant antigen for serological diagnosis of brucellosis», for the degree of
Doctor of Philosophy Ph.D. in the specialty 6D120100-Veterinary Medicine

Relevance of the research work. The Republic of Kazakhstan is among the
countries like other Asian countries of the former Soviet Union, with the highest
incidence of brucellosis. 1513 (63.4%) livestock brucellosis were identified out of
2383 rural areas of the Republic of Kazakhstan. In 2017-2019, 111 thousand heads of
cattle were diagnosed with brucellosis in our country, and the average incidence rate
was 0.45%. The incidence of brucellosis in sheep has slightly decreased in recent
years and currently stands at 0.07%. In total, about 52,000 sheep were died due to
brucellosis during this period. Brucellosis, as a zoonotic disease, causes great
economic damage to the livestock industry of Kazakhstan, and also threatens public
health: the number of patients with brucellosis per 100,000 inhabitants ranges from
1.9 to 4.9, depending on the regions of the country. Early diagnosis of animals
infected with brucellosis is the main task to fight against the disease. Currently, for
this purpose, traditional serological tests have been used in Kazakhstan, in particular,
The Rose Bengal test (RBT), The Complement Fixation Test (CFT) and the
Agglutination Test (AT). In the above serological tests, antibodies are detected using
an antigen prepared from the S-form of Brucella cells. For this reason, classical
serological tests, as well as commercial ELISA kits developed based on the
lipopolysaccharide (LPS) antigen, can detect antibodies not only to Brucella, but also
to polysaccharide antigens of other gram-negative bacteria, and may give false
results. In 2008-2013, the attempt of developing commercial ELISA Kkits based on
lipopolysaccharides (S-LPS) of some strains of Brucella into the veterinary practice
of Kazakhstan ended in failure.

During this period of time, the number of cattle with a positive result for
brucellosis increased by 7 times. This event proved that ELISA, as one of the highly
sensitive methods, can be used in the serodiagnosis of brucellosis only in the
presence of an antigen specific to the pathogen. Therefore, the development of a
domestic ELISA test based on the use of an antigen specific to the causative antigen
of brucellosis is one of the urgent problems of veterinary medicine not only in
Kazakhstan, but also in other countries that have been economically and socially
affected by this epidemic.

A hybrid antigen consisting of immunodominant epitopes of pCMAZ22,
pCMA25 and pCMAS31 proteins was tested to determine its suitability for
serodiagnosis of human brucellosis. This multi-epitope protein has shown good
sensitivity and specificity in ELISA and Western blotting on brucellosis positive and
negative human blood serum. Therefore, it is quite possible that Brucella
multiproteins can be used in the serological diagnosis of brucellosis as antigens that
allow for accurate and efficient detection of antibodies to the pathogen.

The purpose of the research work. Obtaining strains of Escherichia coli
expressing recombinant multiproteins of the outer membrane of brucellosis bacteria,
and studying the significance of target products in the serological diagnosis of
brucellosis in bovine as causative antigens.

Research objectives:



1. Studying immunological characteristics and serological potential of
recombinant outer membrane and periplasmic proteins of Brucella;

2. ldentification of immunodominant regions of pCMAL9, pCMA25 and
pCMA3L1 of Brucella bacteria and genetic engineering design in silico of the genes
responsible for the synthesis of pCMA19+25, pCMA19+31 and pCMA25+31
chimeric (multiprotein) proteins of the pathogen Brucella;

3. Cloning of nucleotide sequences synthesized in the pET28 plasmid and
expression of Brucella multi-epitope proteins pCMA19+25, pCMA19+31 and
pPCMA25+31 in E. coli BL21(DE3) cells and determination of optimal parameters for
the production of target products;

4. Study of antigenicity and immunogenicity of recombinant Brucella proteins
in laboratory animals;

5. Comparison of Brucella proteins (pCMA19+25, pCMA19+31 and
pCMA25+31) with the wild type native proteins () CMA19, pPCMA25 and pCMA31)
in ELISA using blood serum from cattle and sheep with positive and negative
controls for brucellosis obtained by the traditional serological method for determining
antigenicity;

6. Evaluation of the serological potential of ELISA based on recombinant
multi-epitop protein of Brucella antigens with traditional methods for testing cattle
and sheep for brucellosis.

Objects of the study: Recombinant multi-epitope proteins pCMA19+25,
pCMA19+31 and pCMA25+31 of the outer membrane of Brucella, blood serum in
bovine samples - 945 and sheep - 75.

Subjects of the study: Obtaining recombinant multi-epitope proteins
consisting of immunodominant regions of the outer membrane of Brucella, and
studying their immunogenicity and antigenicity in comparison with their native
proteins.

Research methods: veterinary, serological, bacteriological, genetic
engineering, statistical.

The main provisions of the dissertation submitted for defense:

1.  Synthesis of multiproteins pPCMA19+25, pPCMA19+31 and pCMA25+31 in
E. coli BL21(DE3) cells;

2. Comparative antigenicity and immunogenicity of individual (pCMA19,
pCMAZ25, pCMA31) and chimeric ()CMA19+25, pCMA19+31 and pCMA25+31)
Brucella proteins;

3. Determination of the comparative value of multiprotein recombinant antigens
in ELISA for the diagnosis of brucellosis in cattle and sheep;

4. E.coli BL21(DE3)/pET28 pCMA19+31 is recombinant protein producing of
high diagnostic value of bacteria of Brucella.

The scientific novelty of the dissertation work in this study, for the first time
obtained prokaryotic producer strain synthesizing a protein consisting of
immunodominant CMA fragments with molecular masses of 19 kDa and 31 kDa of
the causative agent of brucellosis was obtained, and this antigen was used in the
development of a specific and sensitive ELISA for the detection of brucellosis in
animals.



Relationship of scientific work with research programs

The dissertation work was carried out within the framework of the scientific and
technical program of the Ministry of Agriculture of the Republic of Kazakhstan
"Development of new drugs and innovative biotechnologies for agriculture and
veterinary medicine" for 2018-2020, on the topic of the project "Serological diagnosis
of brucellosis based on a composite recombinant antigen™ (number of the state
registration 0118RK00970).

Results of the study.

1. The prospect of using ELISA based on recombinant proteins characteristic of
brucellosis bacteria has a great future in order to more accurately identify infected
cattles and sheeps before vaccination in difficult epizootic and epidemic conditions of
the country.

2. Among the used Brucella intrinsic proteins, the antigenicity of pPCMA19 was
somewhat higher than that of the others. For example, antibodies against pPCMA19
were detected in high titers on the 14th day of the experiment in all cattles infected
with B. abortus 544, while a positive result for the ELISA/pCMA25 variant was
observed only on the 28th day, at the same time in 25% animals did not detect
antibodies to pPCMAZ3L.

3. The Brucella minor protein pCMAL19 is an immunogenic antigen capable of
inducing the formation of mouse antibodies without Freund's adjuvant after a single
intraperitoneal injection.

4. Antibodies against brucella pCMA have been developed not only in infected
but also in vaccinated animals. Thus, antibodies against pPCMA19, pCMAZ25, and
PCMA31 were detected in the blood serum of more than 50% (61-64%) of healthy
animals revaccinated with B. abortus 19 within 10 months after revaccination
(control period).

5. The immunodominant region of pCMA19, pCMA25, and pCMA31l of
Brucella bacteria were identified, the design of paired proteins pCMA19+25,
pCMA19+31, and pCMA25+31 was developed, the nucleotide sequences of the
genes responsible for the synthesis of multiepitopes were determined, and chimeric
structures were created under in silico conditions; The genes were cloned into the
pPET-28 plasmid, protein expression was achieved in E. coli BL21 (DE3) cells, and
the optimal parameters for the induction of the target product were determined.

6. After inoculation of the multiepitope proteins pPCMA19+25 and pCMA19+31,
with a suspension of TFA followed by BPE, antibody titers in mouse serum were
1:3940 (+32.0%; -24.2%) and 1:1840 (+52.6% ; -34.4%), respectively, in ELISA and
showed their immunogenic properties. However, pPCMA19+31 showed more specific
antigenicity for Brucella antibodies in 19 rabbit serum against anti-B. abortus and
was able to interact up to a titer of 1:12800.

7. Brucella polyepitope protein preserved its authenticity (original structure) in
comparison with natural analogues, during expression, purification and
electrophoresis and were able to interact with antibodies in the blood serum of a cow
which is experimentally infected with the virulent strain B. abortus 544,

8. The sensitivity of the ELISA/pCMA19+31 and ELISA/pCMA19+25 samples
was fully confirmed by the RBP results that obtained in serological studies of bovine
brucellosis (100%), however, the sensitivity of the second immunoassay was



significantly lower than the first (34% and 80%, respectively). The use of the
PCMA19+25 antigen in ELISA led to a significant decrease in its accuracy (43%).

9. pCMA19+31 compared to the other two combination proteins was able to
give higher sensitivity (70%) in bovine serological testing for brucellosis by ELISA,
but the sensitivity of this version of the test (86%) was lower than in
ELISA/pCMAL19+25 (96 %). However, the specificity of pPCMA 25+31 was slightly
lower than pCMA19+31 (40%) when testing sheep blood serum for brucellosis.

10. Among multiepitope proteins, pCMA19+31-based ELISA is the most
suitable antigen that can be used for the serological diagnosis of brucellosis. The
accuracy of the ELISA pCMA19+31 test compared to the commercial ELISA kit
(INgezim Brucella Compag 2.0, Spain) was 92% and 79%, respectively, in the study
of brucellosis in bovine and sheep. The developed ELISA test kit makes it possible to
obtain more accurate results compared to ICT Brucella LTFLOW (LT Biotech,
Lithuania) in bovine brucellosis.

Practical suggestions. The E. coli strain BL21(DE3)/pET28 pCMA19+31 was
registered by the RSE “Republican Collection of Microorganisms” KN MES RK
(No. B-RKM 00913), and protected by the RK patent No. 35776. can be used as a
source. This producer strain can be used as a source of antigen in the preparation of
immunological tests for the diagnosis of brucellosis.

Practical value. The laboratory regulations for the preparation and use of the
"ELISA kit for the diagnosis of brucellosis”, was developed on the basis of
recombinant protein approved at a meeting of the scientific and technical commission
"Kazakh Agrarian Technical University named after S. Seifullin® KAO (KazATU)
(protocol No. 7 from 22.09.2020). An experimental sample has been prepared.

In 2013-2021in Kazakhstan brucellosis in sheep was a specific epizootic
situation. The main results of the dissertation were included in the section "New
methods for diagnosing brucellosis" of the textbook "Modern problems of
biotechnology in veterinary medicine and animal husbandry™ for graduate students of
KazATU in the specialty 6M070100 "Biotechnology" and for doctoral students of
KazATU in the specialty 6D120100 "Veterinary”. It was used during lectures and
laboratory classes in the discipline "General Immunology".

Approbation of research work. The research results were presented at the
following international conferences:

- «Cetipynmunckue uteHus — 15: Mosonexsb, HayKka, TEXHOJIOTUN — HOBBIC UJIEU
U TEPCHEKTUBBIY, MOCBAIICHHBIE 125-neTtuto co aus poxaeHus C.Cendymmna (19
HOs10ps 2019 1.);

- koH(pepeHiusa: Hayka, mpou3BoJCTBO, OM3HEC: COBPEMEHHOE COCTOSHUE U
IMIyTH HHHOBAIIMOHHOI'O PA3BUTHUA arpapHoro CCKTopa Ha MIpHUMCEPC arpoxoJiiuHIa
«baricepke-Arpo» mocssiieHHas 70-neturo T.M. JlocmyxamOeToBa, 3aCIIy»KEHHOTO
nesitens Pecriyonuku Kazaxcran (4-5 anpens 2019 r.);

-  «AKTyanpHbIE TPOOJIEMBl ¥  HANpPABJICHUS PA3BUTHUS  COBPEMEHHOM
CEJIbCKOXO3SIIICTBEHHON HAayKH M BETEPUHApUN», MOCBSIICHHAsA MaMsATu mpodeccopa
B. U. IInontkoBckoro (18 utons 2021 r.).

In addition, the main result of the study was presented at the [The first China-
Kazakhstan Veterinary Medicine Science aand Technology Postgraduate Academic
Forum] (May 28. 2022).



Publication of research results. The main results of the study were presented
in 11 scientific papers, namely 4 in publications recommended by the Science
Committee of the Ministry of Education and Science of the Republic of Kazakhstan,
3 in journals that included in the Scopus database (Veterinary World - 2 and the
Turkish Journal of Veterinary Medicine and Animal Science - 1), 1 article was
published in domestic conference and 3 articals were published in international
conference materials and were patented in Kazakhstan.

The scope and structure of the dissertation:

The dissertation contains 163 pages of computer text. Which consists of an
introduction, literature review, methods, results of own research, discussion and
conclusion. The dissertation contains 219 references, 5 appendices, 17 tables and 26
figures.



