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Problems of modeling of new generation vaccine against a flu virus
G.M.Artykbaeva, R.S.Salikhov, A.Mamadjanov, T.S.Saatov

Abstract: We have done comparison of hemagglutinin amino acid
sequences of a flu virus type A. The conservative and unique fragments of
hemagglutinin were revealed. Beside the fragments, it was found that they
are inherent for flu virus only. The information can be used for synthesis
peptides with expected functions. Probably, this will be useful for
production a universal vaccine against a flu virus.
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060s104euHbIe BUPYCHI BXOJAT B KJIETKY 6J1aroZjaps NpoLeccy CJAUsHUsA
060JI04KKM BUpyca C MeMOpaHOW KJeTKH. MyTalMOHHblEe HCCJe[0BaHHUS
BUpYyCa FpUINIa NO0Ka3blBalOT, YTO BKJIIOYEHHasl B MeMOpaHy 4acTb 6Geska
reMMarJlOTHHUHA WrpaeT KPUTHUYECKYI0 poJib Npu causHuM. Ho eciau
3KTOJIOMEH 0eJika XOpOLIO H3y4YeH, NMOHMMaHWEe BHYTPUMEMOpPaHHBIX
MEXaHU3MOB, C I[OMOLIbI0 KOTOpPbIX TeMMAarjJlTUHUH CIO0COOCTBYET
CIMSHUIO, paciibiBYyaTo [1]. Haubospwivii uHTepec MpeAcCTaBJSIOT
Y4aCTKH 060JI04eYHbIX OEJIKOB, SIBJAIOIIUECS KOHCEPBATHBHBIMHU JJIs
OOJIbLIMHCTBA BUJOB  BUpyca. TakMe y4aCTKM  MOIYT  ObITb
OTBETCTBEHHbIMM 32 B3aUMOJENCTBHe BHUpyca C KJETOYHbIMHU
peLienTopaMU U NPOHUKHOBEHHE BUPYCa BHYTPb KJIETKH, U IOTOMY MOTYT
BbI3BaTb BbIPAGOTKY BHUPYCHEUTPAJU3YIOLUX aHTUTE] [JJisl pa3/IMYHbIX
reHeTUdyeckux  BapuaHToB  [2]. Takum  o06pa3oM, CTPYKTYpHO-
GYHKIMOHA/IbHAs U aHTUT'€HHAs XapaKTepPUCTHUKA BbICOKOKOHCEPBATHBHBIX
dparMeHTOB 060/I04€YHBIX 6E€JIKOB BUPYCOB SIBJISIETCS aKTYaJIbHOM 3a/lauel.
WHdopMauuss o ¢YHKIHMOHANBHO 3HAYMMbIX W AHTHUTE€HHO AaKTHUBHBIX
¢dparmeHTax 060J104€YHbIX OEJIKOB BUPYCOB HEOOX0AMMa JJisl pa3paboTKu
MMMYHOTE€HHbIX  KOHCTPYKIMH, CHOCOOHBIX  BbI3bIBAaThb  BbIPAGOTKY
BUPYCHENTPAJIU3YIOIINX aHTUTEJI.

Llesbio aHHOM PabOTHI IBUJIOCH BbIsIBJIEHUE B IOBEPXHOCTHOM beJiKe
BUpyca rpunmna A reMMarJlOTHHUHA YHUKAJIbHBIX U KOHCEPBATHUBHBIX
dparMeHTOB, He NO/BEPralIUXC U3MEHEHUSM, KOTOpble MOTYT ObITh
AHTUTEHHBIMU JleTEPMUHAHTaMU, [Jis CO3/IaHUSI BaKIMH HOBOTO
MOKOJIEHHUSL.

Matepuasnbl 1 MeToAbl. bblj10 MPOBeiEHO CONOCTaBIeHUE U3BECTHBIX
AMUHOKHUCJOTHBIX I0OCJe[0BaTeJbHOCTEW TreMarrJlOTUHUHA [ 72
M3BeCTHBIX B 6a3e JaHHbIX (Basic Local Alignment Search Tool (BLAST)
MOATUIIOB U IITAMMOB BUpyca rpumnmna A desnoBeka [National Center for
Biotechnology Information (NCBI)]. B wuTore ObLIM BbISIBJEHBI
KOHCepBaTUBHble (MOBTOpSAMOIIUECS) W YHUKaJbHble ¢QparMeHTbl
6eJiKa.YHUKaJbHBIMU CUUTAIOTCS GparMeHThl, KOTOPble 0OHAPYKUBAKOTCS
JIUIIb B OJJTHOMMEHHbIX TOMOJIOTUYHbIX 6esKax [3].

Pe3ysbTaThl M 06CyxAeHHe. PaHee HaMU ObLIO YCTAaHOBJIEHO, YTO B
OpraHHU3Me MJIEKONMUTAKIIUX MOXKET MPOUCXOJUTh HAapaboTKa aHTHUTEN
KaK K BapuabesbHbIM anuTonaM (88% aHTHTe), TaK U K KOHCEPBATUBHBIM
aHTUTeHHBbIM JeTepMHHaHTaM (12% anTuTesn) (Ha npumepe dakropa
pocta HepBoB NGF) [4]. C moMouibi0 mporpaMM JJisi aHa/iM3a epBUYHOMN
CTPYKTypbl 0OeJKOB Oblla MNpoOBeJeHa KOMIbIOTEpHass 006paboTKa
nHbopMani 06 aMHUHOKHCJOTHBIX MOCJeI0BATEJbHOCTSAX Pa3JIUYHBIX
NGF, 4To npuBeJio HaC BIOC/IECTBUM K 0OHAPYKEHUI0 BEPOSTHBIX 0OIUX
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3MUTONOB B BU/le KOHCEPBATHUBHBIX U YHUKAJIbHbIX pparMeHTOB OeJIKOB
[5]. Kak u3BecTHO, cerojiHsi 6uouHPopMaTHKa OYpHO pa3BUBaeTC U
roTOBa BMECTO HECKOJbKUX COTEeH MHMIIeHeld, Ha KOTOpble HalpaBJIeHO
JleViCTBUe JIEKAPCTB, AAThb JeCATKU ThICA4Y HOBBIX MUILIEeHeH, AelindpoBaTh
I0C/e0BaTEIbHOCTD OEJIKOB H T./I.

Ha 6aze 3THUX Hcclie[JOBaHU M 6bL1a paspaboTaHa
BbICOKOYYBCTBUTEJIbHAA TeCT-cucTeMa AJjs onpenesneHuss NGF Ha ocHoBe
aHTUTeJ, NOJYYEeHHbIX OpPUTHUHAJIBHBIM crnocoboM [5]. [losydyeHbl U
MccieJOBaHbl aHTUTEJIA K MBIIIMHOMY U ObIYbeMy GaKTOpPy POCTa HEPBOB.
[IpoBeeHHbIE IKCIIEpUMEHTHBI IOKa3aJ/Iy CyLleCTBOBaHUE 00X SMTUTOMOB
(y4acTkoB) B MoJieKyJiaX MbIIIMHOTO U 6b1ubero NGF. Yka3aHHbIN cioco6
MMMYHOaPpPUHHOr0 PpaKLMOHHPOBAHHUSA BK/IOYAET JBOUHYI0 adPUHHYIO
XpoMaTorpaguio aHTHUCBIBOPOTKU 6apaHa K MbIlMHOMY NGF cHayazna Ha
KOJIOHKe ¢ UMMoOuInu30BaHHbIM NGF MbIly, a 3aTeM Ha KoJioHke ¢ NGF
6b1Ka. bbl10 NpeaJsi0kKeHo, YTO B aKTUBHOM UMMYHO/JJOMEHAHTHOM LiEHTpe
NGF copepaTcsd Kak MUHMMYM [IBa 3NIUTOINA, OAUH U3 KOTOPBIX ABJSAETCA
o6mwuM g NGF MiekonuTarwolMUX U €J1ab0 MMMyHOTeHHBIM, a BTOPOU
BUZOCNIeUPUIHBIM U
BbICOKOMMMYHOTeHHbIM (Puc 1).

Puc.1. CxeMa npoBeieHUs NpoLeAypbl
JIBOMHOW UMMYHOapOUHHOU OUUCTKU. Al
— anTureH, AT - antuTteno, M- NGF Mbimy,
b - NGF 6nika, 3 - NGF 3men, o — o6mas
aHTUreHHad JgeTepMuHaHTa, ATO -
aHTUTeJa K  OOUMM  aHTUTEHHBbIM
JleTeEpMUHaHTaM.

PaspaboTaHHas npoueaypa
MMMyHOadPHUHHOUN 0YMCTKHU 03BOJIMJIAa HAM BIIEPBbIE MOJYYUTh IpenapaT
MOJIMKJIOHAJIbHBIX aHTUTEJ K 0OLUM aHTUTeHHbIM JleTepMuHaHTaM NGF c
MaKCHMaJIbHO BO3MO>HOM HEWTPaJMU3yIed aKTUBHOCTBIO, [0 JaHHbIM
BbICOKOYYBCTBUTEJbHOTO OGHOJIOTUYECKOTO TECTUPOBAHUS HEUPUTHOTO
pocta, npoBegeHHOro C¢ noMoiubld NGF M3 pasHbIX TaKCOHOMHYECKUX
rpymnm.

AHTHUTEIa ABOMHOU OYUCTKHU crieliuPUYHBI K OOLIUM JleTepMUHAHTAM
MbIIIMHOTO U 6b14bero NGF. AHa/IOrMYHBIN 110/1X0/T MOXKET ObITh IPUMEHEH
M B CJiydyae BbISIBJIEHUSI KOHCEPBATUBHBIX Y4YAaCTKOB MOBEPXHOCTHBIX
6eJIKOB BUpYyca rpuina (BO3MOXXHbIX aHTUT'€HHbBIX e TEPMUHAHT).

Haub6onee adppexkTBHONW Mepod NpPOPUIAKTUKUA TpPUIIA SBJSETCS
npeAce30HHAss BaKUMHAIMS  HaceJeHUs  CcyOTUNOCIelUUYeCKUMU
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npenapataMu. OJHaKO NOJIUTUIIOBOM COCTAB BUPYCOB IPUIINA U UX YaCThle
aHTUreHHble MOAUPUKALMU 00yCIaBIUBAIOT HEOOXOJUMOCTD €KEeroJHOr0
0OHOBJIEHHUS] aHTUT€HHOTO COCTaBa BaKIIMH U MOBTOPEHHS BaKILUHAIUH,
YTO 3KOHOMHUYECKH 3aTPaTHO U 3aTPyAHAeT NpoBeJeHHe WMMYHU3alUuu
IIMPOKUX CJIOEB HaceJsieHUs. B ciyyae mosiBieHUsI HOBbIX MaHAEeMHUY€ECKUX
BUPYCOB TIpuUIMNa MNOTpebyeTcs AJMTeJbHOe BpeMs [Jisi NPOU3BOJACTBA
HOBOM crneliduyecKor NMPOTHUBONAHJEMUYECKON BaKIMHbL. Kpome Toro,
CylleCcTByeT  LIMPOKMM  KpPyr  JIIOZEeHW, KOTOpbIM  BaKLMHALUA
NpOTHMBOINOKa3aHa. K TakoBbIM B MNONYJALUM OTHOCATCA JIIOAU C
OTCyTCTBMEM MMMYHHOM peakKlMM Ha BakKUWHYy, C O0cJabJIeHHbIM
MMMYHUTETOM, C IIJIOXUM COCTOSIHUEM 3/10pPOBbs, bepeMeHHble KeHU[UHBI,
a TakXe JIMIAa C KPpUTUYECKOUM cTajuel 3abosieBaHUA. [ Takux Ji0Jen
Mepol NpoPUJAKTUKK TpHUINA IeJecoobpa3Ho MpPUMEHEHHE MeTo/a
NAaCCUBHOI'0O UMMYHHUTETA MOCPE/ICTBOM BBe/IEHUS aHTUTEJ (CbIBOPOTKH).

Hamu 6b110 npoBeieHO cONOCTaB/IeHUE U3BECTHBIX aMUHOKHUCIOTHBIX
NOC/IeJ0BAaTEJbHOCTEN TeMarrJloTUHUHA [Jis BCeX H3BECTHBbIX B 0Oase
JlaHHBIX IO/ TUIIOB U LITAMMOB BUpyca rpunma A. B utore 6b1/11 BbIsIBJIEHDI
KOHCepBaTUBHbIE (BblJeJieHbl 3eJIeHbIM L BETOM, PUC.2) U yHUKaJbHbIE
dparMeHTbl IOBEPXHOCTHOI'O 6€/IKa BUpYyca I'pUIlNa reMarrJTHHUHA.

C-V-T--VT-C-L-C-LG-C-CYP-L-C-F-W-YP-N-WG-HHP-Y-P-WT-GN-C-C-P-
G-P-C-Y-G-RN-RG-FGAIAGFIE-GW-GM

DGWYG-N-G-G-AAD-STQ-A-K-I-K-N-EF-E-R-L-K-D-D-W-YNAELLV-EN-
D-QL-N-GN-C-H-C-C-GTY-W-C-G-C-CI

Puc.2. KOHCEpBaTI/IBHbIe U YHUKAJIbHbIE (l)paI‘MeHTbI reMarrJiOTUHMUHa

HUccienoBaHre Ha YHUKAJIbHOCTD JJaHHBIX GparMeHTOB MOKA3aJio, YTo
TaKuX GparMeHTOB Bcero 3 /il reMarrJTHHHUHA.

343 FGAIAGFIE 351

DGWYG 367

439 YNAELLV 445

B uTore, HOBbIM OAX0/ K CO3JaHUI0 BaKI[MH 3aKJII0YaeTCSA B TOM, UTO,
Ha OCHOBe CHHTe3a YHHUKaJbHbIX KOHCEPBATHBHBIX ¢QparMeHTOB
MOBEPXHOCTHBIX 0OEJIKOB BHpPyCa TIpHUIIA, KOTOpPble MOTYT ObITh
AHTUTeHHBbIMM JIeTEPMHUHAHTAMU, MOXHO pa3paboTaTh aHTUTesJ A AJs
YHUBEPCAJbHBIX BaKIMH HOBOTO IMOKOJIeHHWs. [IpuyeM MojesMpoBaTh
MOXKHO He TOJIbKO C JIMUHEHHBIMHU 3MUTONAMH, HO U KOHPOPMaLlMOHHbIMHU
AHTUTeHHBIMM JleTepMHHAHTaMH. boJsiee TOro, MHpW UCI0Jb30BaHUH
JIAaHHBIX YHUKAJIbHbIX KOHCEPBATUBHbIX QparMeHTOB KaK MaTPHIbl AJS
CO3/laHUsl BaKI[MHbl He BO3HUKHET IMpo6seMa aHTUTeHHOTO CXOJCTBA
NenTu/ia - BaKLUHUHbI C y4aCTKOM KaKOTo0-JM0OO 3H/IOTeHHOTO OeJsika U
JlaHHas BaKI[MHAIUS He CTAaHeT MPUYMHON ayTOMMMYHOTO0 3a60JieBaHUS.
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APPLICATION OF FINITE DIFFERENCE METHODS FOR SOLVING THE TWO-
DIMENSIONAL EQUATION OF HEAT CONDUCTIVITY.

Navruzov D

Abstract: A comparison is made of finite-difference schemes with the
exact solution of a parabolic partial differential equation. A stability analysis
has also been carried out. To solve the parabolic equation, one-step and two-
step finite-difference methods are used.

Keywords: two-step method, nonlinear equations, implicit scheme, heat
equation, finite difference scheme, parabolic.

Introduction: In this article, various finite-difference schemes have
been studied in detail, with the help of which it is possible to solve the
simplest model equations of heat conduction. We restrict ourselves to
considering the diffusion equation. Difference schemes with a first order of
accuracy are considered. For the numerical solution of the heat equation, the
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