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pET/SPPV095, pET/SPPV117, pET/SPPV122ATM, pETiSPPVI4IATM, o6ecnequearciltlle
cr.rHre3 perou6unanrHbrx 6ennoe SPPV060, SPPV095, SPPVl17, SPPV122, SPPVl4l
Br{pyca oc[br oBeq, rrrraMMbr 6axrepuft Escherichia coli T7 - rpoAylleHrrr perona6l{HaHrHbD(
Br{pycHbx 6erxos SPPV060, SPPV095, SPPVl17, SPPV122, SPPVl4l, u perol,r6rHanrHble
6dnru Br.rpyca ocnbr oseq SPPV060, SPPV095, SPPVl17, SPPV122, SPPV14I ws.
cogAaur,rq Ar,rarHocrrrtrecKr,rx recr-cr.rcreM LI KoHcrpyl,IpoBan[t cy6regurtuqHblx BaKIILIH
lpoTnB ocrrbr oBerl

(73),IIATEHTOOEJIMATEIb: Pecny6nnKaucKoe rocyAapcrBeHHoe npeArrprrtrlle Ha
upare xosrfi crBeHHoro BeAeHr,rr " Ha5ruuo-uccneAoBarenrcxsft r4HcrrlTyr upo6lerr,t
6fionorN.recrofi 6esonacHocrr,r" Korraprrera HayKH Muuucrepcrna o6pasoBaglr.fl I{ HayKI{
Pecuy6nuru Kasaxcrau (KZ)

(72) ABTOP (ABTOPbI): gepemosa Omra BrrroporHa(Kz); Taftnaxosa Snsuupa
Tanraroena(l{Z); Crpo.n<on Bntaluft Muxaftnosuu(KZ);3aftqes Banenrus Jlyrrxuonrau
(I<Z); Cynranrynona Kyrxftcau Typnn6aeBua (IA); CauAH6aes Hyp;rau TaNraria6aeeuq
(l<Z); Cancrrs6afi A6rurafi Prrc6aftynu (KZ)

(21) 3annxa .ll! 201710127.1 (22) [zra roAarru 3anBKn: 16.02.2017

3aperucrpupoBarr n focy4apcrBenuoM peecrpe uso6perenufi Pecny6nuxvt Kasaxctan
2s.06.2018.

.{eficrnr.re nareHTa pacrpocrpa*flercfl, Ha BcIo reppr.rropr.uo Pecny6.nurra Kasaxcrau npu
ycnoBrrn cBoeBpeMennoft ourarbl rIoMepxaHI,It flarenTa B cLIJIe.
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) Pecrry6llrKaHcKoe focyAapcrBeHHoe rlpeAnpl{trl{e

Ea npaBe xos.{icrseuHoro BeAeHIdJI "Haytuo-

n€cjreAoBareJlrcxufi lrncruryr upo6nerr'r 6uoloruqecxol

5e:ouacnocru" KoMrrera HayKv Muurlcrepcrna

oSpa:onauur Lr HayKr4 Pecrry6nuru Kagaxcran

r56) Opnona E.C. ConepruencrBoBaHl{e MeroAoB

lmafHocrr.rKlr oclrbl oBeq I{ OCTIbI ros: ArropeQepar'

.l.ucc... xanA. Braol. uayx, Bla4raunp, 2007 .c.l -23'

RU 251 1037 C2, 10.04.2014
RU 21 12038 Cl, 27 .05.1998

r,i{) PEKOMBLIHAHTHbIE IIJIA3MIIAHbIE

.IHK PET/SPPVO6OATM, PET/SPPVOgs'

flpe4cranneurr perorrl6unanrlrble uJIa3MIlrnHue AIIK
pnrlSrnVOOOATM, pET/SPPV095, pET/SPPVllT'
pETISPPVIZ2ATM, PET/SPPVI4IATM'
o6ecat"t"uatonlte 3Kcflpeccllto perona6unantrrrx
6emoe SPPV060, SPPV095, SPPVl17, SPPVI22'
SPPV141 Blrpyca ocrrbl oBeq v coAepxal{ue B

coorBercrBlrl{ c lpusuvecxraura kl reHerlrtIecKHMI'I

KapraMI{ rIJIu}3MIrA, [pI{BeAeHHbIMI'1 Ha Qut' 2:

ma:ungnufi BeKrop pET26b(+), Sparuteur,
ro4upyloqr.rft onuforenruA LEHHHHHH, lpparvenr
part"pot 564 u.o., ro4rapyroqrail Qpanrlerrr 6elra

SppVOOO Bl4pyca ocrlbl oBeu c I ro 188

aMlrHoKr4cJIorHbIe ocrarKll, (pparnaenr pa:rraeporvr 483

n.o., KoAlrpytouufi 6enox SPPV095 Blrpyca ocrrhl oBeII'

uru Qparueur pa3MepoM 447 n.o., KoAnpylorul4fi 6enox

SPPV117 Brpyca ocrlbl oBeq, uln Qparueur pa3MepoM

384 u.o., xoanpyroruui r[parureur 6enra SPPV122

Bnpyca ocrlbl oBeu c 68 no 195 auusonl{cJlorHble

ocrarKr{, uJrvI $parnaem pa3MepoM 534 n'o',

KoAnpyroulrfi $parlaeHr 6enxa SPPV141 nupyca ocrru

oBelr c 6 no 184 aMIrHoKIrcJIorHbIe ocrarKlr (Qur' l ' a-a);

Lllrauuu 6arrepuft E.coli T7/pET/SPPV060ATM'
T7/pET/SPPV095, T7IPET/SPPV117'

T7/pET/SPPVL22N|M, T7/pET/SPPV141ATM,
npoAyueHrbl pexou6ltraurrnx BLrpycHbIX 6erxoe

SPPVO6O, SPPVOg5, SPPV1 I7, SPPV T22, 
-SPPVI4 

I '

coAepx(alque cooTBeTcrBeHHO peKoMoI4HaHTrDIe

nrrasMlaAubre ffiK pET/SPPV060ATM, pET/SPPV095'

n
N

())

(.r)
t''J

L'I

PET/SPPV122A'IM,
OEECIIEqUBAIOIIII{E

CHHTE3 PEKOMEIIHAHTHbIX BEJIKOB
SPPV060, SPPV095, SPPVl17, SPPV122' SPPV141
BI{PYCA OCTIbI OBEII, IIITAMMbI BAKTEP}III
ESCHERICHIA COLI T7 TIPOAYIIEHTbI
PEKOMELIHAHTHbIX BIIPYCHbIX EEJIKOB
SPPV060, SPPV095, SPPVl17, SPPV122' SPPV141'
II PEKOMEI{HAHTHbIE BEJIKII BIIPYCA
ocrlbr oBEu SPPV060, SPPV095, SPPV117'
SPPV122, SPPVl4l Mfl CO3AAHTT-g

JIIAIHOCTI4IIECKI4X TECT-CI{CTEM U

KOHCTPyUPOBAHII.fl cvBbEArrHI4r{HbIX
BAKIIHH fIPOTIIB OCIIbI OBEII
(57) tr{:o6pereurae orHoclrrc.fl x 6lrorexuolorvv vI

Kacaercf noJr)4IeHwI reHerl{qecKlrx r<oncrpyrurafi,

o6ecneq[salo[IrD( clrHre3 B KJIerKax Escherichia coli

pexou6ranaurnnx 6emos SPPV060, SPPV095'

SPPVIlT. SPPVI22, SPPVl4l Brrpyaa ocIIbI oBelr'

pET/SPPVl17, pET/SPPVl22ATM,
pET/SPPVI4IATM, AerIoHI{poBaHHbIe B Kolleruuu

MrlKpoopfaHlBrraon P|II <Hayilro-r'Iccle4orarelrcxutfi

"""i"ryt 
npo6nelt 6uonorrnqecroft 6esouacHocru> KH

MOH PK uoA perrrcrpauuoHHblMlr HoMepaMI{

M-3 - 1 5/D. M-4-r5 lD. M-5- I 5/D, M-6- I 5/D, l''4-7 -15 lD,

coorBercrBeHHo; I4 peKoM6ltranruue 6elru nupyca

ocnbl oBeu SPPV060, SPPV095, SPPVllT, SPPVl22,

SPPVl41. OxaparrepnaoBaHHble perreHl{t uoryr 6urr

I4CITOJIb3OBaIIbI flpu co3AaHI4I',I TecT-cl4creM Ll

KoHcrpyI{poBaI{I4.1 cy6re4lrrrlrurntx BaKuI4H nporl{B

ocnbr oBeu.3My naTelrTy
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I4:o6perenrae oruocr4rcr x o6racrr 6uorexnonorprlr
I{ KacaeTcfi [Ony{eHLIlI feHeTI4qeCKLtx rOHCrpyxryrfr,
o6ecne.ruearoru[x cr{HTe3 B KrerKax Escherichia coli
percoru6unanrm,rx 6emos SPPV060, SPPV095,
SPPVIIT, SPPV122, SPPVl4l Br4pyca ocrrbr oBeu,
cocroflrrlr4x u3 (bparMeHToB coorBercrB)'rour4x 6erxon u
C-xonqenoro OJIIITOfIENTIIAA LEHHHHHH,
n:auuo4eficrByroqrD( c cbrBoporKaMr4 AoHopoB,
uHQuquponaHHblx Br{pycoM oclrbr oBeII, u Bbl3brBarorqrltx
nrrpa6orry nupycneftrpanr{3yrorrlr4x aHrrireJl B
opraHl43Me xIrBoTHbIX, !I MOXer 6rrTb UClOlr3OBaHO
gu paapa6orKr{ cpeAcrB npoQuraxruKr{ r{ Ar{afHocrr{Kr{
ocrlbl oBeII.

Haz6oree rl:) rerrbr cBoftcrBa 6emos Vaccinia virus
(.V\/), roroprrfi flBrrnercs. qpeAcraBrrreneM poAa
Otlhopoxvirus ceueftcrna Poxviridae. I4uuynorennocrr
14 nporeKTrmHocrb orAenbrrbrx B4pycrrbrx 6elron,
3Kcrrpeccr4poBaHHbrx s E. coli raru r 6axynonnpycnofi
cl{creMe, 6ula ycraHoBJreHa Ha MbIIrIax. Tax,
BaKurlHarlr4rr urrureft 6enxou ,A'2 7, ercnpeccr4poBaHHbrM
n E. coli, Bbr3brB€IJra o6pasoeanr.re neiirparu:yrorqr,rx
aHTI4T9JI U 3alql[qana XI{BOTIIbIX OT CMepTI,{ nplrl

KoHTponbHoM 3apaxeHr{rr VV [Lai, C.F., Gong, S.C.,
Esteban, M. The purified 14 kilodalton envelope protein
of vaccinia virus produced in Escherichia coli induces
virus immunity in animals. // J. Virol. - 1991. - Vol. 65. -

P. 5631- 5635; He Y., Meseda C.A., Vassell R.A.,
Merchlinsky M., Weir J.P., Weiss C.D. Recombinant
A27 protein synergizes with modified vaccinia Ankara in
conferring protection against a lethal vaccinia virus
challenge llYaccine. -2010. - Vol.28(3). -P.699-7061.

Llrwttynuzagut Mbrrrrefi 6erxarur.r LI, 85 rz A33,
3xcnpecc4poBaHrrbrMrr n 6arynonupycnofi clrcreMe,
TaKiKe npeAorBpauana rra6enr )Kr4BorHbrx npu
KoHTpoJrbHoM 3apaxeHr,ru BrrpycoM ocru fGalmiche,
M.C., Goenaga, J., Wittek, R., Rindisbacher, L.
Neutralizing and protective antibodies directed against
vaccinia virus envelope antigens. // Virology. - 1999. -

254. - P.7l-80; Paran N., Lustig 5., Zvi A., Erez N.,
Israely T., Melamed S., Politi B., Ben-Nathan D.,
Schneider P., Lachmi B., Israeli O., Stein D., Levin R.,
Olshevsky U. Active vaccination with vaccinia
virus._A331rotects mice against lethal vaccinia and
ectromelia viruses but not against cowpoxvirus;
elucidation of the specific adaptive immune response. //
Virol J. -2013. - Vol. 10. -P.2291. r{acrwnyro 3arrrr4ry
urrruefi or na6enu npu KoHTponbHoM 3apalrenvr4
o6ecneq[eana BaKur{Haurrr 3Kc[peccupoBaHblM n E. coli
6enronr A.4 [Demkowicz,W.E., Maa, J.S., Esteban, M.
Identification and characterizatiot of vaccinia virus
genes encoding proteins that are highly antigenic in
animals and are immunodominant in vaccinated humans.
// J. Virol. - 1992. - Vol. 66.-P. 386-3981.

Cpanuuremurrir at;raru3 aMrrHoKrrcrrorHblx
rrocJreAoBaremnocreft 6erxon Br{pycoB ceMefcrBa
Poxviridae rroKa3zur, rrro r43 KoArzpyeMbrx 150-200
6elxon KoHcepBarrrBHbrMr4 .{BJrf,rorclr Jrr{[rb 90 [Gubser
C, Hue S, Kellam P, Smith GL. Poxvirus.genomes:
alhylogenetic_analysis. ll J Gen Virol. - 2004. -Yo1. -

85. - P. 105-117.]. I4z uwx cneAyer orMerrrrb ABa
rrMMyHoreHnrrx 6erra H3 u Ll, xoropbre lrMeror
BbICOK)aIO CTeneHb CXOACTBa LI [pIICyTCTByIOT y BceX

npeAcraBrrrerei cerrleft crna.

Zsnecrrsr 6e.nxu nzpyca ocrrbr oneq P 1 7 (SPPV095 t
Pl8 (SPPVI lT), P32 (SPPV074) c anmreusot
aKTI,rBHocrbIo, Koropbre 6uru 3Kc[peccr{poBalrbl r
E. coli. Ha r.rx ocHoee paspa6orana recr-ctrcrevaLl@A
^nt o6uapyxenu-rr aHTrrreJr K Ka[prinoKcBrrpycav

[Opnona E.C. ConeprrencrBoBaHrie MeroAor
Ar{afHocrIrKI{ ocrlbl oBerl 14 ocrrbr Ko3. [vcc... ran4. Euo.rl
uayx: 03.00.06. Bnaanrrup, 2007. - c.133 PfE OA
6l:07-3/1074].,{annue 6erxn .ssrqrorcq opronofaMr
6erxon A4, A2l , 85 Vaccinia virus, cootnercrBeHHc

[Tulman ER, Afonso CL, Lu Z, Zsak L, Sur JH
Sandybaev NT, Kerembekova UZ, Zaitsev VL, Kutisl
GF, Rock DL. The genomes of sheeppox and goatpor
viruses. l l  JYirol. -2002. -Yol.76(12). - P. 6054-6061.1
Taxxe r4ccJreAoBaHrrrr no 3Kcnpeccw tr Llsyreu.r4K
aHTlrreHrrbrx cBoftcrB 6enros Br4pyca ocnrr oneq 6urr
[poBeAeHbr sapy6eNusrun aBropaMrr. [JtA asy]
pexona6r,rnanrnrIx 6enr<os SPPV095 r,r SPPV103 6um
rroKa3aHa Bo3MoxHocrb t4crroJrb3oBaHua npu paspa6orre
Araaf HocrurrecKr.rx recr-cracreu [B owdena T.R., Coupar
B. E., Babiuk S.L., White J.R., Boyd V., Duch C.J., Shiell
B.J., Ueda N., Parkyn G.R., Copps J.S., Boyle D.B
Detection of antibodies specific for sheeppox anc
goatpox viruses using recombinant capripoxvirus
antigens in an indirect enzyme- linked immunosorben;
assay llJournal of Virological Methods. - 2009. - Vol
16r. -P.19-291.

Eenrr.r SPPV60 [EeftceuoB 4.K., Cran6erosa f.3.
Ha4rzpona JI.T., I4craxos B.K. CuHres 6enxa o6onoqKr
LIRA nupyca ocrrbr oBeu B pacrenvrx. // Becrr.vn
KagHV. Cepzx 6r,ronorur.recrus. -2014. - T. 60, Nel(2). "
c.187-1901 u SPPVI22 [Ha4rapona JI.T..
Cran6erona f.3., 9epnxrona O.B., Canqbr6aen H.T..
Cynramynona K.T., Crpovxon B.M., Xuraftlon A.B..
llornr6erona H.C., 3afiqes B.JI., Zcxaxon 5.K. Cusre:
6enxa BHerrrHefi o6onoqxu Br{pyca ocrrbr oBerl B
pacrrrrenbuoft cncreue in vitro. // Becruux KasHY
Ceput 6uororrqecxua. - 2011. - T.50, Ns4. - c.70-74'.
6rulr ercnpeccr{poBaHHbr B pacrr{Te JrbHof cucreue. l[nr
3Kclpeccnr{ 6erxa norpe6oBanocb BBeAeHI4e E
KoHcrpyKrlrrri [[a3Mr{AHbrx AHK rrcKyccrBeHHblr
rpaHcnfurroHHbrx srrxaHcepoB.

Hau6oree 6rugrr.rM K 3arBJreHHouy uso6pereHmc
flBrfrtorc,fl ruraMMbr E. coli. M15, rpauc<[opMr4poBaHHrl€
pexonr6rznaHrHrrMrz rrJra3Mr4ArrbrMrr IHK ua ocHoBe
BeKropa pQE, srcnpeccrrpyrouue peroru6rznanrru'le
6erxu Brrpyca ocrrbr oBerl Pll (SPPV095), Pl8
(SPPVHT), P32 (SPPV074). Perou6r{HaHrHbre 6enKlt
ttporBntnu aHTr,rfeHHhre cnoficrna, n:aul,ro4eficrey.a c
cbrBoporKaMr{ KpoBr{ or 6olrrrsrx rz uepe6onenurni
ocuofi oseu BbrxoA ueneBoro [poAyKTa cocrauxr 16.
12, 7 r"r 6ema c I r xymrypbr, coorBercrBeHHo.

[Opnona E.C ConepuencrnoBaHne MeroAoB
AI4aTHOCTT{Krr Oclbr OBeU I{ OCIIbI KO3 : AIICC... KaHA.

6uor. uayx: 03.00.06. B:ra4unrup, 2007. - c.133 PfF O[.
61:07-311074.|. OAnaro nenucoxuft )?oBeHb
HaKoITJIeHI{rI n yra:annofi xleroqnofi cl4creMe He
rro3BoJrrJr [onyqarb pexou6uuanrur,re 6enxz B
npor43BoAcrBeHHbrx KoJrllqecrBax c ge6orsurux

o6:reuon 6arrepnanrHoft Kynbr)?br. Anaror x . - -. -i.

3rurBneHHoMy uso6pereuuro 4nx 6enxa SPPV141 BI{pyca ,:. . -

ocrrbr oBerl n Pecrry6ruxe Kasaxcran u n 4ocrynnofi ::tr--;
sapy6exnoft 6ase AaHublx orcyrcrByer. 'l -:1 -l
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Texnrqecxutr.t pe3ynbraroM 3iulBnteMofo

ir^-rSperennx flBJIqerc{ co3AaHHe raKI'IX TIJItBMITAHbIX

.fHK pET/SPPV060ATM, pET/SPPV095'

nptt 37 " C, rrocJle qero co6up aror qeHTpuSyrnpoBaHl{eM

npn 5000 g. klz uYgyLWpoBaHHbIX KJIeroK BbIAeJItror

pexou6unanrme 6elru MeroAoM a1pQuttuofi

xpouarorpa$uu. B pe3ynbrare lroJrf{alor

pexoru6uuaurnue 6enxu SPPV060' SPPV095,

SPPVll7, SPPVI22, SPPVl4l Bl{pyca oclrbl oBeq'

rrMetolque MoneKynf,pHble Maccbl 22, 20, 19, 16, 20 x\a,

coorBeTcTBeHHO, I'I COCTOtlque II3 sparrraenron ulra

[oJIHbIX 6erxoe BI,Ipyca oclbl oBeII u C-roHqesoro

rET SPPVl 17, pET/SPPV122ATM,
rET SPPVI4IATM, v Ha r4x ocHoBe raKID( IrIraMMoB

5ax-reprafi E.coli, o6ecnevuearoulux cllHre3

BbrcoKocnequsu.rmx perou6ltranrnrrx 6erxos

SPPVO6O, SPPVO95, SPPVIl7, SPPVIZ2, SPPV14I

riry) Ca OCIIbI OB9II' KOTOpbIe paCnO3HarcTCt

.HrBoporKaMI{ 6olruux r.l nepe6onenu[x ocrrofi oBeu Ir

r bJiblBalor eupa6orry nupycuefirpall43ylourx aHTI4TeJI

: Lrp FaHfl 3Me XIIBOTHbIX.

Yxa:annrrfi TexHlrrrecKr{fi pe3yJIbTaT AOCTIIraeTct

rrHcrpyl4poBaHlreM TIJIII3MITA pET/SPPV060ATM,

:ET SPPV095, pET/SPPVl17, pET/SPPVl22ATM,
:ET SPPVI41ATM nyreu BcrpaI{BaHI'It s nra3}al4AHbr[
I€hrop pET26b(+) nocrleAoBarellnocref AHK,
rrnry)rcqlD( Qparueur 6enra SPPV060 nupyca ocrnt
:aeu c I no 188 aMlIHoKrrcJIorHbIe ocrarKl{ rulr 6elor

SPPV095 Brrpyca ocrlbl oBeII, nnlr 6enox SPPV1IT

llTlca ocrlbl oBeq, luu $parruenr 6elra SPPV122
tap)'ca ocrlbr oBerl c 68 uo 195 auunorucJlorHble
;crarKLI, unu $parrraenr 6ema SPPVl4l rnpyca ocuu

;norBercrBeHHo. TpaucQoptrlauux rIoJrfIeHHbIMI4

;:ai\tl4raMl{ KJIeroK E.coli, ITITaMM T7, o6ecnevneaer
: i{Hre3 pexona6rananrnrrx 6emos SPPV060, SPPV0 9 5,

SPPVl17, SPPV122, SPPVl4l Brpyca ocrrbl oBeII'

r:aruoAeficrnyloul,D( c cblBoporKaMu or 6olrnblx ra

::epteSolenurrx ocnoft oseq Ir BbI3bIBaIoIqlx nupa6orxy
ii{TI[eJI B OpraHI{3Me XIIBOTH}'IX C

r itp1'cuefirparusyrcIr1efi aKrr{BHocrbro.
Cyqnocrr I.r3o6pereHut cocrollr B cJIeAyIoueM:
fenno-ugxenepllblMl{ MeroAaMIr noJrf{aror

:L"IcBMIIAsI pET/SPPV060ATM, pET/SPPV095'

:ET'SPPVl l7, pET/SPPV122LTM,
rET'SPPVI4IATM, coAepxalul{e reHbl, KoAllp)4otrIue

:exou6nnanutre 6enru SPPV060, SPPV095,
SPPVIlT, SPPVI22, SPPVl4l BI'Ipyca ocnbl oBeII'
co:epxarque Sparueur 6ert a SPPV060 anpyca ocrnt
..eeII c I uo 188 aMIrHoKrrcJIorHbIe ocrarKtl, ltlu 6elox

SPPV095 Bnpyca oclrbl oBeII, Ilru 6eroK SPPVI1T
Brrpyca ocrrbl oBeII, unu Sparrraenr 6elxa SPPV122
Brrpyca ocrrbl oBeII c 68 no 195 aruutrorl{cJlorHble
rEr?rKrr, ulu Sparrraeur 6ena SPPVl4l eupyca ocurr
oBeu c 6 rro 184 aMITHoKI{cJIorrrbIe ocrarKl{'
coorBercrBeHHo, I.r C-rouqesofi onuronenrl{A
LEHHHHHH. llocneAosareJrbgocrl{ AHK,
Kolllpytorqve coorBercrByloIrlHe $parruenrH 6erxoe

Brrpyca ocnbl oBeII, nonyq€Iror MeroAoM IIIP c

IICIIOJIb3OBAHI{EM B KAIIECTBE MATPI4IIbI [HK NUPYCA

{-lcrbl oBeu. IIITaMM HVICXI4.

OJII4TOTEIITIIAA LEHHHHHH, BKJrroqaroulue

AMI4HOKI'ICJIOTIIbIC NOCJIEAOBATENbHOCTN' KOAITPYEMbIE

I{yKneorIrAHbIMI{ [ocJleAoBareJlbHocr.flMr'r SEQ ID NO:

I, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4,
SEQIDNO: 5, npegcraaleHHble ua tpr'rr.l, a-A.

LlcxoArmu reHerrrqecKl{M MarepI{aJIoM \nt

KoHcrpyLIpoBaHItI perou6rananrnrrx nJIa3MIrA

pET/SPPV060ATM, pET/SPPVO95, pET/SPPVl17,

pET/SPPV 122 NlM, pET/SPPV 14 I ATM mruuorcs:

a) nrast\,ruArcIfi BeKrop pET26b(+) (Novagen,

CIIIA), o6ecre.Ilmalorqufi ecrpofiry $parueuroe [HK,
KoAr{pyIourID( 6emra (QparMenrbl 6enon) SPPV060,

SPPY095, SPPVl17, SPPVI22, SPPVl41 BI'Ipyca ocrrbl

oBeI{, I{ IIx gKCIIpeccI4Io IIOA KoHTponerra nporuOropa T7;

6) Sparuteurrt AHK, KoAl4pyloque 6erl u

(r[parrvrerrru 6enron) SPPV060, SPPV095, SPPV117'

SPPVI22, SPPVl4l, Koropble norrf{alor B

nonlrMepa3Hofi qennofi peaKIvIIr c I{cnoJlb3oBaHrreM B

KaqecrBe MarpI{rFI [HK eupyca ocrlbl oBeII' IuraMM

HI4CXI4, u oJII{roHyKJIeorI{AHbIX npafiuepon:

SPPV0 60 -DIR-attcatatggagca gcc gctagt atacaaac,
SPPV060-REV-gactcgagiatataaaaltgatatccgrarc,
SPPV095-DIR-cccatatggacllcatgaaaaaaalalac,
SPPV095-REv-ctcgagctttgctgttattatcatcc, SPPVllT-

REV-gcatctc gaglcactttagtgttgtaattcttcctgttt, SPPV I I 7-

DIR-gcatcata/ggacagagagcgltatcaatctt1"ccaggcga,
SPPVl22-DlR-cccataltggaataatacatglgaafraaatc,
SPPVl22.REV-
ccctcgagttaltaaaagtrtcalcatgaaaaaaagatcltacacagtaala,
SPPV I 4 l -DlR-cccatatgat gltattgaftttattatgt, SPPV I 4 I -

REV-ctcgagctaataltttalcaaagla, o6ecne.IraBaIouIID(

HirJrr{rrrde B rrpoAyKTax avnnr,r(puxaUuu cafitoe

pecrpraKur,ru NdeI u XhoI.
flon) rennue B pe3yJlbrare nJIa3MI4AbI

pET/SPPV060ATM, pET/SPPV095, pET/SPPVllT'
pET/SPPVl22ATM, pET/SPPVI4IATM ({rar'2)'

xapaKTepr{3ylorc{ cJIeAyIouIrMrr [prBHaKaMI{:
a) nueror pa3Mep 5826, 5726, 5693, 5 633, 5780 n.o.,

COOTBCTCTBEHHO;

6) rogupylor peKoM6IrHaHrHbIe 6enru SPPV060,

SPPV095, SPPVI 17, SPPVl22, SPPVI4l Blrpyca oclrbl

oBerl, coAepxaque Sparrvrenr 6elra SPPV060 BI'Ipyca

ocrbl oBeu c I uo 188 auunoxucJlorlrble ocrarKlr' IIJIII

6enor SPPV095 Bvrpyca ocrlbl oBeu, vru 6elox

SPPV1 lT yupyca oclrbl oBell, uru $parltenr 6elra

SPPVI22 Bl{pyca ocrlbl oBeu c 68 ro 195

aMrrHoKr4cJIorHbIe ocrarKl4, urv $parlleur 6enxa

SPPVl4l Bkrpyca ocrlbl oBeII c 6 ro 184

aMIIHOKI4CJIOTHbIe ocTaTKI4, cooTBercTBeHHO' v

C-xonqenoft oJII,IforerIrI{A LEHHHHHH;

e) cocroxr Ilr cneA)'Iotqux SJIeMeHToB;
- Sparueura,{HK parrraepolr 564 n'o., xo4upyrorqrafi

$paruenr 6enra SPPV060 eupyca ocnbl oBelrc 1 no 188

AMI4HOKI'ICNOTIIbIE OCTATKII, IIJIIJ PA3MEPOU 483 N.O.,

Krerru E.coli T7
c xoHcTpyr4poBaHHbIMI{
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rpanc$oprraupltor
ruIA3MI'I,IIAMI{

pET/SPPV060ATM, r4lnr pET/SPPV095, krlrv

pET/SPPVI17, r4lrv pET/SPPV122ATM, vtrrt

pET/SPPVI4IATM u BbIpaIqI{BaIor B rerleHlde Horlu.

Ho.ruyro Kynbrypy (l/50) :acenaror B cBexyro cpeay LB

c KaHaMIruI{HoM (50 vxr/vn). Cunres 6erxoe

uHAyuupyror Ao6aBneHI4eM I43OlpOnI{JIfanaKTO3IrAa
(HnTf) Ao KoHIreHTpaIIIlu 0,5 laM B repl4oA

cpeAHenorapu$rrtuuecrofi $asrr pocra Kynbrypbl.
Hn4yquponanHble KnerKu ulmy6r41'ror s reqeHue 4 'I
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KoAl.rpyroqr4f 6erox SPPV095 ozpyca ocrrbr oBeu, r{Jrr{
pa3MepoM 441 u.o., xo4r.rpyrorqufi 6erox SPPVIlT
BI,Ipyca ocrrlr oBeu, vrlrvt pa3MepoM 384 n.o.,
ro4rapyoqufi Qparurenr 6enra SPPVI22 nupyca ocnrt
oBeU c 68 no 195 aMrrHoKr{cirorHbre ocrarKH, piBMepoM
534 n.o., xo4l4yroqlrfi $pamreur 6em<a SPPVl4l
l,rrpyca ocrrbr oBeq c 6 rro 184 auuuoxr{cJrorrrbre
ocrarKtr, z C-xouqenofo oJu4rorre[ruaa LEHHHHHH;

- nJriBMr{AHoro BeKropa pET26b(+),
o6ecrevunarorqero eQ$exrnnrryro rpaHcKpr{ruIruo
ilON)^{EHI{bIX TEHOB, KO.{UPYIOIIII{X PEKOM6IIHAHTHbIE
6e.nxu nupyca oclhr oBerl, lr r{x 3Kclpeccruo;

r) co4epxar:
- cairc uyut\uarlr4r{ penJrr{Karlr{r.r nJra3Mr{Abr pBR322 ;
- rrpoMorop 6axrepr.roQara T7;
- renerr,r.recrr4ft MapKep kan, onpeAernouui

ycroffrrmocrb K KaHaMrrurlrry rrpr4 rpaucSopuaquu
K;reroK E. coli,

- perorra6uuanrnrIft reH, KoA4p).toqraft Qparnaeur
6ema SPPV060 nupyca ocnu oneq c I ro 188
aMrrHoKncJrorHhre ocrarKr{, luu 6erox SPPV095 Brlpyca
oclrbr oBerl, uru 6erox SPPVI 17 eupycaocrrbr oBerl, LrJrrr

QparueHr 6ema SPPVI22 nupyca ocrrbr oBeu c 68 uo
195 auunoxucJrorHbre ocrarKr.r, unu $parrraenr 6enxa
SPPVl4l Bupyca ocrrbr oBerl c 6 ro 184
AMilHOKI4CJIOTIIbIC OCTATKI{, COOTBETCTBCHHO, LI

C-roHuesoil oJrr{ronerrr{A LEHHHHHH.

fitrx noJryqeHr.r.fl ruraMMoB npo4yrleHroB
pexou6ranaHrnnx 6erxon SPPV060, SPPV095,
SPPVIlT, SPPVI22, SPPVl4l Bupyca ocrrbr oBeu
KoMrrereHrHbre KJrerKLr 6arrepuil E.coli T7 (fluA2
lacZ::T1 genel [on] ompT gal sulAll R(mcr-
73::miniTnl0-Tet')2 [dcm] R(zgb-210::Tnl0-Tet')
endAl A(mcrC-mrr) I I 4 : : IS I 0), NEB, rpaHc$opMr.rpyror
cKoHcTpyr.,rp oB aHrrbrMr4 rura3Mr4AHbrMu AHK
pET/SPPV060ATM, rrwr pET/SPPV095, v$rvl
pET/SPPV1l7, urvt pET/SPPV122ATM, vrwr
pET/SPPV14lATM. flonyrennue raKrrM o6pa:ou

rocyAapcrBeHuoro [peA[prrrrrur <Hayruo- -l;3:i:

I,IccJleAoBaremcxuft r{HarzryT npo6reu 6uororrqecxoi I:f i .t
6esoilacuocru)) Korunrera HayKrr Mnnncrepcrru 1:f \ . ,
o6pasoeanu.r I4 HayKrr Pecrry6rlrrlr Ka:axcran nol rqroe:{
peFncrparlrdoHHbrMr{ HoMepzrMr{ M-3-15/D, M-4-15/D.
M-5-15/D, M-6-15/D, l:|;f-7-15/D, coorBercrBeHHo. :t::; ri

ll:o6pereuue r4nJrrocrplrpyercr rpaSuuecxur.tl isr : h!'f i
Marepr4irnaMr4, rrpeAcraBneHHbrMr4 na $ur. c I no 5 u --.:
ra6ruqefi l. rrr trlle?'i

Our.1a. Hyxreorlr4ua.a [ocJreAoBareJrbHocrb u ]:n
KoAl4pyeuas ero aMrrHoKrrcJrorH€ur rocJreAoBareJrbHocrb :il SPX

$parueura rna3MuAbr pET/SPPV060ATM, :ll -:PX
KoAr.{pyrcqar perou6ranaHtrufi 6enorc SPPV060. 3 r:
cocroxqr.rfi us (pparrlenr 6enra SPPV060 erapyca ocnu {,:-=ci;
oBeII c l ro 188 aMIzHoKtIcJIorIrbIe ocrarKl{ H i::t---l

C-xonqenoro onr{rorerrrr{Aa LEHHHHHH. rrri';l i
Our.l6. Hyr.neorn4nax rrocJreAoBareJrbHocrb u -"sri:s;;

KOAI4pyeMat eIO aMLTHOKICJTOTH€Ur nOCiIeAOBaTeJTbHOCTb r*-rr-:+j

Qparueura rJra3Mr{Abr pET/SPPVO95, KoArrpyrouar ; ':tr-U

pexol,r6uuaurrryft 6enox SPPV095, cocro.flIrluft ris .l;gil
6enra SPPV095 nupyca ocrrbl oBeII r.\[:-,= t

Our. ln. HyrreoruAHar rrocJreAoBareJrbHocrb r.r -""tss r
KoAtlpyeMat elo aMI4HoKI{cJIorHtuI uocJleAoBareJlbHocrb r.J'': - :
tfparureura nna3MrrAbr pET/SPPV117, KoAr4pyaulai{ rro SP
6enor SPPVI|T utrpyca ocrrbr oBerl lr C-xoHrlenoro 

-:'': - :
oJlnrorrerrrr{Aa LEHHHHHH. ..-,::

Our.1r. Hyxreorugnar rocJreAoBareJrbHocrb r.r or"L--r{€E
KoAIrpyeMaJr ero aMrHoKr{cJrorHa{ [ocne,{oBareJrbHocrb :?9\ ::

QparueHra rJra3Mr.rAbr pET/SPPVI22ATM. mffw3=
KoAnpyroqas Qpanuenr 6ema SPPVI22 nvrpyca ocrn rrllrr:r
oBerr c 68 no 195 aMr{HoKlrcJrorHbre ocrarKr{ u re{:frtrJ.
C-rouqenoro onr4ronenrl4Aa LEHHHHHH. rer-:iq

@ur.lA. Hyx.neoua4na.a flocJreAoBareJrbHocrb r.r -ailer:T.,.r
KoAnpyeMar ero aMI,IHoKITCJIoTH€uI nocileAoBaTeJlbHocTb ]it:ri*T€.lt

Qparuenra rrrra3MuAu pET/SPPVI41ATM -'-r-:'*c
KoAr,rpyroqarr Qpanrrerrr 6ema SPPVl4l nupyca ocnu rer:rir{e:
oBeu c 6 ro 184 aMr{HoKrrcJrorrrbre ocrarrr{ u rur:&:Lt
C-xoHuenoro oJrnro[errrr{.(a LEHHHHHH. :.t"--3:

Qur.2. O6uar cxeMa crpyKTypHoft opraHl,rraur,Iu -Irrru,orl

Irna3Mr{A pET/SPPV060ATM, pET/SPPV095. ft:;-Toil:
pET/SPPVI17, pET/SPPV122LTM ::; "ritrrt
pET/SPPV14lATM (QnsrqecKuul xapra). SPPV060. {"r,:,r.{*r
SPPV095, SPPVll7, SPPVI22, SPPVl4l - reHbl. rufor,r+w*i
KoAr.rpyroqr4e coorBercrByroqr{e pexou6unanrnsre m*5;}!
6erxu, T7 promoter - npoMorop $araT7, T7 terminator d* $'p!
- TepMr,rHarop $ara T7, kan-res ycroftvueocrra x nlurumrrilioi[
KaHaMr.rquHy, yKa3aHbr raKxe HeKoropbre cafirH rdj-{"rs
pecrpl4Krlrrr{. r,E* TPq

@ur.3. 3nerrpoSoperll.recxufi aHarwr3 6enron lulcriqrn
KreroqHoro rv3ara E.coli rrrraMMa T7. TM
rpauc$opvlzpoBaHHofo nna3MI4AaMu ilrcrtruiir.frr
pET/SPPV060ATM (a), pET/SPPV095 (6), iFmiu
pET/SPPVI 17 (e), pET/SPPVI22ATM (r), [-rnr"r
pET/SPPVI4IATM (a). M - rraaprep MoneKyJurpHoro mrumnu
reca (ThermoScientific, CIIIA); Pre - rreroqlortir tusar srm r€
Ao r{HAyKur4rr; Tot - rrocJre r.rHAyKrlr4rr IPTG; ld* TP?
So - pacrnoprorrre 6emz, fN - nxnroqenra-f,. 'rr/nnJilul

@ur.4. 3nerrpoSoperuqecruft anarv3 otIIaIIIeHrIbIx {:-,lrh:Jq
6emoerIx npe[aparoB. M - rvrapxep MoneKyntpHoro r .ffitr'r'
reca;  I  -  SPPV095;  2 -  SPPVILT;3-  SPPVI22:  , i , r+n1.{um
4 - SPPVl4l;5 - SPPV060. ::rr-c-rr

Our.5.Becrepn-6no:r aHarrur3 pexou6unaurnrrx :t:-:::: t

6enroe SPPV060, SPPV095, SPPV117, SPPVI22. B r: i i : i :€

IIrraMMbr E.coli
T7/pET/SPPV095,
T7/pET/SPPVI22LT}/,

T7/pET/SPPV060ATM,
T7/pET/SPPVI17,

T7/pET/SPPV14IATM

TTIpET/SPPV060ATM,
T7IpET/SPPV117,

T7/pET/SPPVl4lATM

xapaKTeprr3yroTc{ cneAyroqr{Mr{ [pLt3HaKaMr4:
Mop$ororu.recrue [pr{3HaKr4. Knernn MeJrKrze

yrolqennofi nano.monu4noi Soprrarr,
rpaMoTpr.ruaTeJrbHbre, HecnopoHocHr,re.

Kynrrypanrnrre npr{3HaKv. Knerxu xoporuo pacryr
Ha npocrrrx nrrrareJrbubrx cpeAax. Ha rnep4oft araponofi
cpe4e o6pa:yor Kpyrnbre, rJraAKVe, flpr{xarbre, MyrHbre
c poBHbrM KpaeM KoJroulrr,r. flpu pocre Ha xtr,rAKl4x
cpeAax o6pasyror r{HreHcrrrBH}ro poBnyo Myrb.
Onrrauamuas reM[eparypa 37oC, pH or 6,8 Ao 7,0.

Ycroftqueocrr r anru6uorurau. Eaxrepuu
ycroftulmrr K KaHaMr{ur4ny (50 rram/rr,rn) 3a cqer
n:rasN{raluoft AHK.

lllrauuu E.coli
T7lpET/SPPV095,
T7/pET/SPPVI22LTI|;4,
o6ecle.rr4Baror r{HAyrlupyeruufi I4IIT| cr{Hre3
pexou6unanrnux 6emos SPPV060, SPPV095,
SPPV1I7, SPPVI24 SPPVl4l c BbrxoAoM 40-60 rlrr
orrr4rueHHofo 6ema c I n rylrrypu.

Iloryreunue rrrraMMbr AefloHrrpoBarrbr n Korrerquu
Mr{KpoopraHrr3MoB

4

Pecrry6nurancroro
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(Ha) IHo-
)irorI{tIecKOfr

4Hr{CTepcTBa

axcTaH IIOI

, M-4-15/D,
iBEHHO.

aiDI{.recK[MI4
c l n o 5 u

SJIbHOCTb U

BATEIbHOCTb

PVO6OATM.
SPPVO6O.

Br,rpyca ocIIbI

OCTATKI,I II

'eilbHocTb u

)BATEJIbHOCTb

KoALIpyrcua,l

croxlglfi n:

TCJIbHOCTb B

f,BATEJIbHOCTb

KoAI4pyIoqa,l

C-xonqeaoro

IEJIbHOCTb II

OBATCJIbHOCTb

PPV122ATNT
B4pyca ocrH

) OCTATKI{ E
I

TEJIbHOCTb E

TOBATEJIbHOCTI

PPV14IATIVI
Br4pyca ocrur

) OCTATKII E

t .
opraHr.r3aul4x

rET/SPPV095
;PPVI22ATM
a). SPPV060
Il4l - reHH.
iou6r,rnautrrte

, T7 terminatot
roftqrasocru l'
ropbre calrn

raJrrr3 6ennor
rraMMa T7

TIJI43MI4AAME

PVo95 (6)
I2ATM (r).
,{orreKyJUIpHorc
eroqnsrfi rusar

ryKIIrrI{ IPTG
IUI .

lI3 OqI{UeHHbIr

rroneKyupHort
3 - SPPVI22

:xov6r,rnanrurn
7.  SPPV122.  E

re--rb BHoeI{.rIH no 5 MKn oallrlueHHblx [pelaparoB 6erxos

SPPV060 (nopoNxa l), SPPV095 (aopoxxa 2),

SPPVI 17 (aopoNxa 3), SPPVI22 (aopoxxa 4),

ur{uxleHHbrf Brrpyc oclrbl oeeq (AopoNra 5). Cunoporxa

.1T 3KCIEPIIMEHTAJIbHO IHIbITqI4POBAHIDIX BIIPYCOM

urcrrbr oBeII (a), cunoporKa or 3AopoBblx oBeU (6)'

Fexou6nHanrnrre 6elxn orMeqeHbl 3Be3AoqKaMn'

Cyurnocrr npeAnaraeMoro uro6perenux notcH-llercfl

:TprlvepaMl4 ero I{crIoJIHeHI{fl I4 I'lCrIOJIb3OBaHIjfl '

llprlaep l Cnoco6 KoHcrpyl'rpoBaHl{t IrJIa3MIr.4

:ETiSPPV060ATM, pETISPPV095, pET/SPPVllT'

:ET/SPPV 122 LTM., PETISPPV 1 4 I ATM

B xaqecrse Marpulsl 4nx alrunraQl{Kaql{r{ reHoB'

ro.lupyrqux 6enxra SPPV060, SPPV095, SPPVl17'

SPPti22, SPPVI41, I{cnonb3ylor reuol'tryro IHK
3irpyca oclbl oBeII, IIITaMM HVICXI4. Atrlnnu$uxauruo

:eHoB rpoBoAfr Ha repMolluxlepe GeneAmp PCR 9700,

fpplied Biosystems. Cocras fIIfP crraecr'r (50 rr'rxn): 5urn

-oiru-F 6yQepa (Qiagen), I rraxr 10mM dNTPs
rQiagen), 2 rrar<n AHK, 2 MKJI KiDKAoro npafirr'repa (20

:\Ionr/rr,rxn), 0,25 tvtxn Taq-nonuuepasu (2,5 units,

liagen), 37 ,75 v.xtr Hz0. Ycroszt npoBeAeHlzr peaKIII{I{:
qJ'a - 5 Mr{H; 3areM 30 qurros 94"C - 30 c, 55"C (rul

:eHa SPPV122 - 45'C) - 30 c, 
'72"C - 60 c, u 1 uI{Kn

-l'C - l0 trluu.
llpo4yxru alrulnQnxaunu, KoAlrplrourlle

lparMeHrbl reHoB SPPV060, SPPV095, SPPV117,

SPPVI22, SPPVl4l Bl'rpyca oclrbl oBeq, paculenntar
g€pMeI{raMI,I pecrpl'IKuLII4 Ndel u Xhol' Aualornqso

rpo"o4"t o6pa6orxy pecrpl{Kra3aMv nna3Mll.{Hofi AHK
Earffopa pET26b(+). llocle qero rl4Heapnronaunufi

KJrerKIi unxy6upyror npu 37"C B rerleHlre 4 u, ttocre
qero KnerKIr co6upator ueurpuQyr4poBaul4eM rrpll

5000 g vr aHana3rrppr MeroAoM elerrpoSopeza s 72oA

ACH-IAA| [Ausubel F.M., Brent R., Kingston R'E',

Moore D.D., Seidman J.G., Smith J.A., Struhl K' Short

Protocols in Molecular Biology, 4th ed. John Wiley &

Sons, Ltd, lggg. - ll04 pp' ISBN-13 978-0-471-32938-

l]. Peaynrratl 3Toro aHanlt3a' rIpeAcraBJIeHHbIe Ha

Sur.3, rloKa3blBaror HaJIrrrII{e B I4HAyqI4poBaHHbIX

Kynbrypax KrIeroK E.coli T7IpET/SPPV060ATM,

T7/pET/SPPV095, T7/PET/SPPV117'

T7|pET/SPPVI22LTMr, T7/pET/SPPVI4lATM

AonoJIHI{TeJIbnoro 6enr<a c MoJleKyJlrpuoit uaccoit 22,

20,19,16,20 x\a, coorBercrBeHHo, lITo cornacyercf c

pacqeTHblMn 3HaqeHutMI'I MOneKyntpIrbIX Macc

perou6unaurHux 6erxoe SPPV060, SPPV095,

SPPV117, SPPV122, SPPV14l, roropuf orcyrcrByer B

KoHTponbHoM JIISare lrHAyulrpoBannrrx xlerox E'coli

T7.
Ilpuuep 3. Oqr'Icrra peroM6unalrrubrx 6emoe

SPPVO6O. SPPVO95, SPPV117, SPPV122, SPPVI4I

Br{pyca ocrlbl oBeq
Perov6unanrnue 6enru SPPV060, SPPV095,

SPPVI22, SPPVl4l BI'Ipyca ocnbl oBeII roJry rarcr I{3

$parqerrl KJlerorrHbx srffo'reHlrfi ra 6elor SPPVI lT n:

qurorra:laaru'Iecxoft Opaxqxu I'IHAyq4poBaHHbIx

KJreroK E.coli T7/oET/SPPVO60ATM,

BeKrop u lll{P-t[Parvreuru O!ILIIUIIIOT

TTipET/SPPV095, T7/pET/SPPVIZ2LTM,
T7/pET/SPPV141ATM, u TllpETlSPPVllT'
coorBercrBeHHo, B pe3yJlbrare a$$uuttofi
xporraarorpa$rau ua Ni-NTA arapo:e, Invitrogen, CIIIA,
corJlacHo ITHCTpyKIII4I'I 4pOI'I3BOArITeJUI.

I4nAyulrpoaannue KJrerKIl ocaxAalor
qenrpuQyrupoBaHlleM npra 4000 g B rerleHl{e 10 unH'

Oca4or pacrnopf,Ior B BugBuster Master Mix, Novogen'

CIIIA, I{3 pacqera 5 un na I r crrporo Beca KJIeroK,

BbrAepxlrBzuor 30 rr.rrs qpI'I KoMHarHofi reuneparype'

,ro"n" .,.to qeurplt$yrupyror 16000 g l5 uulr tpu 4"C'

HaAocaAox, upe4crannxroqrzfi co6oft
qr.ITorrJlaBMarmecKylo Qparuruo, [epeHoctT B ql4cryrc

npo6upxy. OcaAox rplaxAbl orMblBalor BugBuster

Master Mix, pa3BeAeHHbIM soAoft lll0' OcaAor

npeAcraBn{er co6ofi KJIeroqHbIe BKJIroqeHWI, Koropble

putt"op"tot 6y$epou A, coAepxalql{M 50 IUM

Na-Soc$aruuft 6y$ep pH 8.0, 300 rvrM, 8 M uoqenusu'

llonyrennrre rppaxquu l{cnonb3ylor AJUI BbI,[eJIeHI{'l

pexou6rananrurrx 6erxos MeroAoM a$Quttttofi

xpouarorpaQuu ua Ni-NTA arapo:e, Invitrogen, CIIIA,

corJlacHo I,IHCTpyKIII{I',I [poIl3BOAI4TerS B HaruBHbIX

ycnoBl{xx Ars 6enxa SPPVI 11 u s AeHar}pllpylolurx
y"no"r" Arq 6emos SPPV060, SPPV095, SPPV122,

SPPV I 4 1 . llonfteHuud 6enxoeHe Qparuwr ^nanv3pr
nporl{B 150 rvrM NaCl, 10 laM Tpuc-HCL, pH 7'5 u

aHiull43lrpylor enexrpo$ope3oM B 12% AHC-IIAA|

[Ausubel F.M., Brent R., Kingston R.E., Moore D'D',

Seidman J.G., Smith J.A', Struhl K. Short Protocols in

Molecular Biology, 4th ed. John Wiley & Sons, Ltd,

lggg. 1104 pp. ISBN-13 978-0-471-32938-ll '  I lpuuep

enerrpoSoperl{tlecxoro aHalrw3a npI{BeAeH na Sur'4'
Orpe4elenr.re KoHIIeHTpauI4I4 perou6uuanrnrtx

6effios SPPV060, SPPV095, SPPVI17, SPPV122,

SPPV141 Bl4pyca ocrlbl oBelr B npelaparax rpoBoaf,r rlo

MeroAy noypu [Lowry O.H., Rosebraugh N'J' Protein

r.rerrpoooperl{tlecKlr s lyo arapo3HoM reJle c

nocneAyloql,IM BbIAeJIeHITeM ,[IK c rIoMoIrIbIo Ha6opa

QlAquick Gel Extraction Kit, Qiagen' B coorBercrBl'Iu c

pe[oMeHAauLItML [poll3BoAureJrl. Jlnrr'rponanue

rTpoBoA.uT B craHAapTHorra 6yQepe c I{cnoJIb3oBaHI{eM

T{-AHK-nuragrr. llon1nrenHofi lraragnofi cMecbro

rpanc$oprraupytor KnerKrr E'coli T7. C nolroulrro

NCTpT.IKIII4OHHOTO aHMI{3a n IIIIP or6upator KJIOHbI'

co.f,epxallll4e BoTaBKIT CooTBeTCTByIOIUITX pa3MepoB'

flonylsHHbta TaKLIM o6pasou qeneBble nna3MIzAbI

o5o:na.Iarcr pET/SPPV060ATM, pET/SPPV095'

-nET/SPPV1I7, pET/SPPV122ATM,
pET/SPPVl4lATM, coorBercrBeHHo' Cxelrrr

rLra3MI{AHbIX IHK pET/SPPV060ATM, pET/SPPV095'

IEITSPPVI17, PET/SPPVI22LTM,

"efiSppVt+IATM 
($usuuecrue raprrt)

rrpeAcraBneHbl ua $ur.2.
llpnaep 2. flonyreulle IlrraMMoB-npo4yueHroB

p.*o"6""i"t*t* 6emoe SPPV060, SPPV095'

SPPVI 11 , SPPV122, SPPVl41 Bl4pyca ocrlbl oBelr

Knerxra E. coli T7 rpancSoputlp)'Ior noJry{eHHblMrr

IL-Ia3MI4AaMI{ pET/SPPV060ATM, unu pET/SPPV095'

ILru pET/SPPV117, vlrr4 pET/SPPV122ATM, vlrr4

pET/SPPV14lATM. LIz e4nnuunofi KoJIoHITI4

rpanc$oprr.rupoBaHllblx KJIeroK foroBtr HorrHylo

xynbrypy npu37"C. HoqHlro Kynbrypy (l/50) sacenator

B cBex(ylo cpe4y LB c KaHaMI'IIII4HoIT'I (50 uxr/rul) rz

xnxy6upymr rrpu 37"C' Kor4a ry;nrypa Aocrl{rHer
cpeAHenorapuSruruecxofi ipasrr pocra IrHAyIIupyIor

cIIHTe3 6erra Ao6asJIeHI'IeM B lr3orlponxnraJlaxTo3rrAa

ro roneqnofi KoHueHTpauI4u 0.5 ruM. llH4yquporannrre
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measurement with the Folin phenol reagent // J. Biol.
Chem. - 195I - Vol. 193. -P.265-2751. ,{nx nocrpoenru
xanra6ponovnofi rcpunoft ucnonb3yror lr'afiir
cblBopororrHbri alr6yuuu. O6rquft BbrxoA 6elxon
cocraer.{er 40-60 ur oqurueHnoro 6elxa c I I xymrypu
Kreror E. coli.

Ilpurrep 4. Oqesra lrMMyHoxprMr{rrecrrar cnoicrs
pexou6raHaurnux 6elxon SPPV060, SPPV095,
SPPVI l7,SPPVL22, SPPVl4l Br4pyca ocrrbr oBerr

Ouutqenrrlre 6enru SPPV060, SPPV095, SPPV117,
SPPVI22, SPPVI4l Brrpyca ocrrbr oBerl aHanlBrrpyror c
noMorrlblo necrepn-6lor aHarv3a c uctIoJIb3oBaHI4eM
cblBoporoK or oBeu 6olruux unu nepe6oJreBrrrlrx
ocuoft. B KarrecrBe orpr{rlareJrbHoro KoHTpoffr
ucflon*yror cbrBoporKy or 3AopoBbrx xrlsorHbrx. Ant
groro npoBoArr oneKTpoQopes ouuqeHHbrx 6enros
SPPVO6O, SPPVO95, SPPV1Il,SPPVI22, SPPVl41 N
n% [JJC-[AA| u repeHocrr Ha Hr,rrpoqenJrrono3n)rc
MeMparry [Towbin H,, Staehlin T., Gorden J.
Electrophoretic transfer of proteins from polyacrylamide
gels to nitrocellulose sheets: procedure and some
applications ll Proc. Natl. Acad. Sci. USA. - 1979. -
Vol.76. - P.43501, Koropyro nocle 6lornpoBalaLrs.
cafiros Hecnequ$nvecKoro cBr3brBaHlur pacrnopolr 5%o
cy(oro MorroKa n 6yQepe TBS-T (150 rraM NaCl, 20 mM
Tris-HCl, 0.1% tween-Z}, pH 7.5) unrcy6upyror c
aHTI.IBr,rpycHbrMr,r cbrBopoTKaMlr, pa3BeAeHHbrMr4 B ToM
xe 6yQepe l : 1 000 0. Csssanrur4ecr aHrr{reJrf, rrpo.rrBn.rrror
KolrbK)raroM aHTr,roBeqb[x IgG co rqenoqnofi
SocQararoft B pa3BeAeHr,ru 1:10000. Br.rsya-nusaquro
T4MMyHHOTO KOMrureKCa OCyqeCTBJLffOT C

r{crroJrb3oBaHr{eM 5-6porrlo-3-uH.{onrur $ocSara Lr
HllTporerpa3oJrrreBoro rony6oro. llprrrlep necrepn-6nor
aHaJrvaa npr,rBeAeH ua Qur.5.

flpnuep 5. Vluuyuusagut Kponr.rKoB
pexolr6uHanrurruu 6elrauu SPPV060, SPPVO95,
SPPVl17, SPPVI22 SPPV14l Brrpyca ocrrbr oBeu

,{nx uonyveHur cbrBoporoK K pexou6unanrruu
6enranr SPPV060, SPPV095, SPPVI17, SPPVI22,
SPPVl4l Br.rpyca ocrrbr oBeu qpoBoArr qerbrpex
KpaTlryrc vMMyHl43aqlIIo KpOIIIIKOB c r.rurepnalou n 3
HeAeJrr{. [tta [epBoro BBeAeHnJr r{crronb3yror
orlr4rrleHrrbre npenaparbr pexov6unanrnrx 6emos s
KoMrIJreKce c rorrHbrM aAbroBaHToM Opefiu4a, rpu
rlocneAylourae r{MMyHr,BauHr{ rrpoBoArr 6erxaMlr c a
KoMrrJreKce c HerroJrHbrM aAbroBaHToM @pefiu4a. l{epe:

oArry HeAeJrro rocJre nocne4Hefi r4MMyHr43aqr{r{
upoBoAsr o6ecxponnmaHrre xr{BorHbrx 4rrr [oJryqeHr{rr
cbrBopoToK KpoBr4.

llpruep 5. Oqeuxa nupyc-nefirpanrzgyroulefi
aKTr4BHocrI{ aHTr4TeJI, [oJryqeHHbIX x perolr6uuaHTlrblM
6erxa Bvpyca SPPV060, SPPV095, SPPVIlT,
SPPVl22, SPPV14l Btrpyca ocrrbr oBerl

Ta6rtwta

Bupycuefirparu,I3ylouat aKrlrBHocrb cblBoporoK rroJryqeuHbrx x pexolr6rzuaHrHbrM 6elrana SPPV060. SPPV095.
SPPVI 11, SPPV122, SPPVl4l Br,rpyca ocrrbr oBerr

feolrerpruecxufi cpe4nrzfi rr.rrp BrrpycHeftrpanrzsyrouln
OCTIbI OBE

3.15

Cnoco6uocrr pexou6nuaurrrx 6enron Bbr3brBar
o6pasoeaHue nupycueirpa:rr{3}aroqlx aHTr4reJr
opraHr43Me )Kr{BoTrrhrx npoBepfroT peaKrIB
uefir'palusaqvw Bvlpyca ocnhr oBerl c ncrroJrb3oBaHr4e!
cblBoporoK nonfreHrrbrx K rleJreBbrM 6enxau.

Alx nocraHoBKr4 peaKrllrr{ nefirpanzsaqilr4 Br4pyc
octlbr oBerl uc[onb3yroT nepBl{tlnylo KynbTypy xnero
noqKrz rrHeHKa. Kon$rryeuruufi uonoclofi xlero
rpl{ncr,{Hr.r3rrpyror r.r pecycneHAr{pyror B nonHofi cpe4t
Oupe4en.rror KoHrleH:rpaqr4ro KJreroK c rroMorrlbr
reMarlr4ToMerpa r4 ceror KJrsrKr,r r 96-rrynovuu
rlJlaHrrerhr (Corning, USA) 5 x 104 xleroxhynx
(0.2 u/rrynxa B KoHerrHoM o6rertre). flnanruen
ttttxy6upyor npu37"C,5o/o COz B reqeHrre 18-24 u n
IloJryqeHr4rr rouQrryeuruoro MoHocJror.

Zccne4yenarre cbrBoporKr.r lrHaKrnBlrpyror upz 60o(
30 uuu n roroBrr AByKparHbre pzrBeAeHr{rr or 1:2 I
I:64 s o6reue 2 vl xax4oro pirBeAeHr.rrr ucrronm)'
cpeAy c coAepx(aHr{eM 2% FBS B KaqecrBe paz6anurew
3areu r KDKAoMy pa3BeAeHr,[o cbrBoporKr{ .qo6annrro
pannuft o6reu Br,rpyca ocrrbr oBerl B Ao3e 100 TtlI[5
Cuecr Bnpyca c pa3BeAeHvrrMrr cbrBopororc unxy6lrpyro
npu 4"C B TeareHr{e l6 q. KaN.qoI cMecbro 3apaxilor n
qerblpe Jryr{Kr4 c MoHocJroeM KJreroK n 96-rryuounol
rrrraHrnere s o6rer4e 200 ruxl. I,IHr[uqzponaHrryr
Kynbrypy KJreroK lrury6rapyror npu 37oC B rerreHx
oAnofi neAenr{ An-lt orIeHKr{ rlnTorrarlrrrecKoro AeficrB[
Bl{pyca. Pe:ynrraru ) rr4TbrBaror na 7 Aenr rro H€urr{rrr{.
IIIITOIIaTIITTeCKIIIX r{3N4eHeHI.Ifi B KynbType KJIeTOI

Pa3ne4enr,re, Koropoe Huru6upyer rlr{Torrarr{qecKrr
eQQexr, srr:saHHbrfi s4pycoM, n 50Yo uuQurlupoBaHrrbr
KyJrbryp KJreroK npr{Hr{M€rror 3a rr{rp uefirpaluryrorqr
aHTI{Ten uccne4yerr,rofi cbrBoporKlr. B peaKUH
I{cllonb3yror cneAyroque KoHTponr{: KoHTpoJrb Brrpyc
(nupyc + cpeAa); KoHTponb chrBoporKrr (cunoporxa-
cpe4a).

Peaymrarrr recra [oArBepAr{nu cnoco6Hocr
perolr6unanrrnrx 6enxon Bhr3Barb nrrpa6orry
opraHra3Me xrrBorHbrx nupycnefirpalr{3yroq[x aHTr{Te
(ra6r. l).

14: IagroxeHHoro BbIIue BrrAHo, rrro rloJryrreHt
[Jla3Mr{Arrbre AHK u 6axrepr.ranrHrre rrrraMMri
npoAyrleuTbr, o6ecneqr,rBarouue gKcnpeccrc
perolr6rauanrrnrx 6emos SPPV060, SPPV095
SPPV117, SPPV122, SPPVl4l Bupyaa ocrrbr oBer
I{Merorur{x MoneKynrpHbre Mac cbr 22, 20, 19, 7 6, 20 xflz
COOTBETCTBEHHO.

Pexolr6unanttre 6enxlr pacno3Harorc
cbrBoporKaMr{ or 6olrrnrx anu uepe6oleBruax ocrol
oBerl rr Bbr3brBaror B opraHr43Me xrrBorHbrx nrrpa6orr
eupycuefirpalr43yroq[x aHTr{TeJr.

uw rfi{: ;I a;

r r -  : - - B

,L.ru rriil {-rt.

i ' l - l l , : *  I

r 6erxy SPPV060

a x 6erxy SPPVl lT

AHTI{TEJI K B

4.00
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rrTo noll)/qers
bHbIE IIITAMMH
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yca ocrrbr oBerl
0 ,19 ,76 ,20  r la
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1060. SPPV095.

efrparusyroqrni
t lno)

Kolrnoneutrr

Crr
Crr K 6enK

SPPVI22
SPPVI4l

O OPMYJIA II3OEP E TEHU.fl

I Perou6unasrnrre rIJI€l3MI{AHbIe AHK
lETSPPV060ATM, pET/SPPVO9S, pET/SPPVI17,
ItT SPPVI22ATM. pET/SPPV14lATM,
lfe;flecrBarouue cr4HTe3 peKoM6LIHaHTHbIx 6enKoB

S,PP\'060, SPPVO95, SPPVIIT, SPPVI22, SPPV14I
nmrlca ocrrbr oBerl B KJrerKax Escherichia coli T7,
$G:{vepaMr4 5826, 5726, 5693, 5633, 5780 n.o.,
:::oTBercTBeHHO rr coAepxaul4e cornacHo ou3llrrecKl,il\4
iil IEHSTEqeCKITM KapTaM [JIa3MI{A, KaK nOKa3aHo Ha

umlpe 2:
- rl-ra3Mr{Ar{blfi nerrop pET26b(+), pacrpurufi uo

:ariril.\{ NdeI u XhoI, BKJIIoqaIoIuuft tppirruenr,
rn:xpyrorqufi onr{rorenrl{A LEHHHHHH, tl
amx.LrbHbre cafirrr pecrpurqnu NdeI u XhoI;

- NdeI - Xhol-r[panvreHr pa3MepoM 564 n.o.,
un-up1.rorunfi $parvenr 6enra SPPV060 er.rpyca ocnrr
r,ruetr c I uo 188 aMr.rHoKrrcJrorHble ocrarKlr, rann NdeI -

].ol-QpanraeHr pa3Meporu 483 n.o., ro4upytorqufi
fsrrox SPPV095 yupyca ocrrbl oBeII, unu NdeI - XhoI-
fimarvenr pa3MepoM 447 n.o., xoarapyrorqlrfi 6elor
SPPVI 17 nupyca ocnbl oBeu, r.uru NdeI - XhoI-
tlnarvenr pa3MepoM 384 n.o., xo4rEpyrorqufi Qparuenr
fuina SPPVL22 vnpyca ocrlbl oBeII c 68 no 195
lrmrrHoKr{cJrorHbre ocrarKra, tuu NdeI - Xhol-$parueur
r.a:\repoM 534 n.o., noaupyroqufi t[paruteHr 6err a
SFPVl4l Br.rpyca oclrbl oBeII c 6 ro 184
&xHr{oKrrcJroTHbre ocTaTKLI, nprueM HyKJIeOTTtA}IbIe
:{-1c--IeAOBaTeJIbHOcTI,I I4 KoA4pyeMble eIO

.LurrHoKr{cJrorrrbre nocneAoBareJlbHocrl,I Qparnaeuron
5,e-rrios ra C-ronuesoro oJrllfolerlruaa LEHHHHHH,

$parrraenra nna3MzAHoro BeKropa, SEQ ID NO: l, SEQ
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID
NO: 5, KaK rroKa3aHo ua Snr.1, a-4.

2- lllraiuuu 6axrepufi Escherichia coli
T7lpET/SPPV060ATM,
T7/pET/SPPVl l7,
T7/pET/SPPV141ATM,

T7/pET/SPPV095,
T7/pET/SPPVl22LTI|vf,
- npoAyueHrbr

pexou6nnanrnrrx 6emos SPPV060, SPPV095,
SPPVIIT, SPPVI22, SPPVl4l Bt4pyca ocrbl oBeII,
coAepxarrlr4e coorBercrBeHHo pexou6unaurHue
rrra3MuAlrbre IHK pET/SPPY060ATM, pET/SPPV095,
pET/SPPVll7, pET/SPPV122ATM,
pET/SPPVI4IATM no n.l I,I AenoH4poBaHHbIe B
Kornerqurl MlrKpoopraHu3MoB Pecrry6nuxancroro
rocyAapcrBeHHoro [peAnpr4rrr,H <Haytuo-
r{ccJreAoBarenrcxufi wrcrvryr npo6reu 6norormecxofi
6eeouacnocru> Kouurera HayKI4 Mltlacrepcrna
o6paeonaurzx rr HayKr{ Pecrry6nuru KasaxcraH noA
perprcrpaurlroHHbrMrr HoMepaMr{ M-3 - I 5/D, M-4-I 5 /D,
M-5- 1 5/D, M-6- I 5,{D, M-7 -l 5 lD, coorBercrBeHHo.

3. Perou6xHar{rHble 6enru.r SPPV060, SPPV095,
SPPVIlT, SPPVI22, SPPVl4l Blrpyca ocrrbl oBeII,
ucloJrb3yeMble Ant co3AaHurl AuarHocTI{tIecKIx recr-
cucreM lr KoHcrpyr{poBaHr4r cyObeAI,IH[.IHbIx BaKIIITH
rrporr,rB ocrrbr oBeq, rrMeroque MoJleKyiulprrbl e uaccrt 22,
20, 19, 16,20 t<\a, coorBercrBeHHo, lI cocro,atque I{3

$parueuron LrJrr4 [oJIIrbIx 6enxon Bl4pyca ocrrbl oBeII I{
C-r<onqesoro OJII4TO[EIITI{]IA LEHHHHHH,
BKJIIOqaTO[II4e aI\{I{HOKIZCJIOTHbIe TIOCJIeAOBaTeJIbHOCTI{,

KoAr,rpyeMbre HyKJreoTI{AHbIMI4 TIOCJIeAOBaTeJIbHOCT'MI{

SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5, KaK noKa3aHo na r[ur.l.

f eorraerpnuecruft cpe4nufi Tlrrp Bl,IpycHefirpalusyloultlx
AHTUTCJI K BIIPYCY OCIIbI
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<1!ff> Ft*&y6l*Ir{rsficse rocygapcrBeffiIa*rsprypl[rrr{6 gaupaee Ks*fl#trs*:siolu gegelnati

<Hayrno-accrrqgoBareJrbcKufi nxcmrryr upo6neu 6uosornqecnofi dcsonacflocrl{D *yy:=
HayKH Mrrolctepcrxa o6pasoaanr s uayKs Pecry6nalu Kaeaxcran €fn Ea IIXB HHH|IEF

KH MOH PIq
<I?$> Ftrwr$ruranr-r*rs" rrsi XIff pETl$PFVStr&TM,

BETI.$F,p111]7,,pST/$PP,VI2?4 4, PEfl.$pPVI41ATh,f, o6*e$e&rpa*0{trs

parar*duxm'Iffiu S*m*a SFFV{}60, SPPVSFS' $FpVf'f:, $Fpvl3g- SFpVI$t Bspy.*6 r5

o'Feq" :rnaryS1{'$€cfsprff E"Estri T? - ;ryqsyl$Iil{et perca*$mtraW.l{x n*pfcnnx

S??V$60,, :SPpVSSS' SPgvI i ?; EFsV't??; $P.FV1*I , s pexa**Slrxamxx* ,Ssrxn eI{pS$ 19

ases $FFVS60, SPpYS$S, $Fl{rlll?, $ppYla?" $p?v141 Firs pExel1 s'

rssT*sltg.;q6d tr,i{s$6qp}Spsr4ag{.cy$.q9,,,XglfsgryX sqe${1{ spsr43 s6;I&Iios€$'

<l6F 5

<210> I

<2:1>5S1

€r}}sl{
<213> sheep pox virus

<40F t

{

5.l

58

l,Jet ,fily

L, *3S sGA

,6I&: I.,:{s
4S S3*\ $ &

Glu Ala
9:. G&h SeA

&s* Llrg
136 A&Y 3&6

?ye &qt
3g'$ rt*,? gnt

trl"e thr
3?1 eeA Ae&

tys A*p
316 A&A GA?

g*1 1}e
,3SL :€ T ATt

*11a &la &l.a
,ffie €.0,€ scr

I l e  S e r  S e r  A E n
ATA AGT AGT AAT

tys Sy*.Aep
ea* ?se G&g

Gtry Cg-* Xsn VEl
$s? ?6r a&T. stt

Ser Gln lreu AsP
TCT CAA TTA GAT

Ser fl u Yllr F,rq
?. A eTe gcg c6T

&l,a ALa lreu Asn
Gfe cfie txn ens

Ftie Glu Thr ?Yt
TTT SAe e*f ?&s

&sp AsE &Ys
ca? .eAt Ae&

. l.n *hr f;hr
CA& hfr A€,

61u *In Thr
.C*A EAE AET

61u 3le SlY Asn
GAA ATA 6SA EAT

Srr Vai :*ys Asn
*E? €?A AA& AAE

Leu Lyc

"?A 
AAA

GIn l,ltr J\3a
SA& AF.A CEC

€ln ?hf Ser
eAA Ae'e Aeg

Val  Lys Gln LYs
GTA AAA CAA AAA

Lys I le  His  Asn
AAG ATT CAT AAT

Ils:
&fA

t*u
tr6

S:e:r-
est

3 le
Are

*l.a
€ec

*.*p
,s&f

I l e
ege

Vhl ,&sn
sr'e a&9

Ala 01ti
GCs Gen

?,hrir,.ilF*,
*e? :,Et*'

&l'*:Thx
sef &ef

11e,
Atn

I1e Va3 Phe
AT? gfs f?s

Arg
ASA

1"S:.
,al"a 6tu
GC& Gs&

teu eS$
T1G Yfi

Ala Ala
GCA GEA

fyr Val
TAT GTg

VaI Asn
GTT AAT

Cys Th*
T6T ACA

I1a Phe
A?f ??T

$es $er
TCG ?.GT

fh*, S,Iu
n.ee G'h&

Fqo Gl3r
e.Ca 66e

?hr tra-l
geE'$gs

$ar ,L$e
?cA e&&

e*iF
unu

Itr:e
t l r f lm:
N I I

Leu
3r€

&sr" 1 *



l B$Sffi*t*

[sssr*w.
f s.'

,rs8q
F , €

gp..sffi

eyf's Ve.l &*r- F'::o *ti,s 3.y g&* ,fttg tht e$n F'}-le L* Ftre lle $i,err
4.t6 Ta? qrt ,ffix €fA $* $ffi eE$ aC# , Aec ,rw ,eea $ss e. f w

ser Gly fhr $er Gln Gly l le Cys Ala l le Lys ?hr Leu Met. Asp
451 feT GGA ACC AGT C;IG CGT S;g& :gt3pi.:Gep| &.F, ' *RA, AS.6' gfA,..&T,S &A*,

Va1 Thr rhr Lys Ala Ser Thr Ly-s Phe Ser Pro Ser Gll !9: lli
496 GTA ACC ACA EJU\ GCG ACf, ACA A&A TfT TCC CC? AGT CAA AGT TCG

Glv Tvr G1v Tvr Gln Phe tyr I Ie Leu GLu l l is His His His His

S4I egi TAc SCA tAt Cae rtt TAT ATA c{c cAg cAc cAc cAc cAc cAc

E*ig. trs.t

5,s,S ,$ *SA
&w.t'. ,$ryw

Er$.
tryIree

: '*lll

i '4S4

l  Glv '
I ES&.

: &pig
t

(tI &e,S
r c*e



<*I,E>,2
qil>519

4r tr'eNA
4l3>.$d*p,pox virus

<4S$>?

Met Asp Phe Met Lys Lys Ser Thr Lys Asp Leu GIu Thr Thr
1 ATG GAC TTC ATG AAA AAA TCC ACT AAA GAT TTA GAA ACA ACT

,Ar,g AsR L11s Lye A,sp G,,L,u ,*,ttl lle &Ja ser Thr Pro &sn.L€lr
+6 asA AS? S[& 4Se 6ei' s&H SAA ArA SCT ?C3 Aet ecA eS" r.te

Asn Asn Lys Ser VaI Thr Leu Thr Asp Val Asp Thr l4et Leu
91. S&.e *eC AAA TCT GTr iWA 

',ft& 
AfT' 6Af gTA Gpif eC,.T ]lBG TrA

Ser Lys Glu Hj -s  Leu Tyr  Gln Gln Met  Met  I le  Asn Gln Leu
136 AG? AAA GAA CAT TTA TAT CAA CAA ATG ATG ATA AAT CAA TTG

6t4 l,ys Lys Thr Leu T'ys Ite Lys Ael:l Itrb Glr:- fl.-d$ I,ysi A6fl
181. GAA AAA AAA ACA TTA AAA ATC AAA AAT ATA GAA ATC AAA AAC

Ser Asn Lys Leu Asn Asp Gln Cys Ser Glu Lys Lys GIn Asn
2&:.9 ,s-6-f eAT *&g ers il&e, gnr cAA tGT AGr GAA AAA AAA GSA &&T

Pro Leu Lys Lys l le Lys Ser I le Ser His Asp Glu Leu Val
g * 'ceA, tT& &aA, A,me &re &eA *cr nt* Asc cAir GAT GAA crA GtA

,61rI IJeu Irys Asp I}e &ys, 'nop llys fhr Iry's. ,Ser .Iri*t1.'6lrt Afi*&.it
irtg, '@&: ,fTG AAA GAT ATA ft4&' G&f' $$e AfT AAA 'TEA e*T ,e*tr €&S

,$.$r'&sP .S.;,r lrg&r Il,e, tys Asp Thr set Val &!a T4rg, Sq-p ghr
36 Ygg 6AT 3EA ETf 4,$? AAA GAT AC? TCE GTT GCT AAA S&.*.ASA

Phe Asp AIa f l-e Asn Ser I le t let Asn Asp Leu Lys Lys Arg
*0,6 ,?33 ,S&T '€gf ATA &SG, TCA ATf ATG A4T cAC TTA AAA Ane a$A

&s'n lle Asp Lys Leu &i$5l.'Agp *$!i Ad& Ses f,3ls &ta &,1"a. &lar
451 g ArA 6ag s;ag cTG €Atr,gAry gJ\T Allc AGc eaa e"cc Gsg' €,s&,

6Iu :tis His His Stis Sis ,;i*ts t*:*
{96. :G&.S :CAC qAC CAC CAC.CS$.:€Afi t@
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e tlx&
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n ,fts.s.
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.a etff-r
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<*1s>,3

a;1pffi,

472> DNA

<?i}>.@@'vtgr$

<40D 3
I**t , {A*s,S' .&.rS::*na:tr ;e€$ej f ' rS*€P$ff i :Fes:gi iyt fq*: ,gAspG}uThr

$;; &[ a*a ,'qqg, Tf& {€*' sre *sry' ...gse.;c*e sns' 'G&f $'A? 6A4 Acc

&*n' 03,ri airy* ,&e,$:*J$ Spn lri's Aqg 911 .3y* r"!r. sgr 191 @ xts

4$s*g q$i ;tF';${' ';it '**r iRe 'asA 'q&s aia ect eGr AA* $ 'sns

G1y tlis Tv* 911 tg H" Ireu Leu 911 l*" ser Ase GLu Glu Pro
g,t:€GiF C*T TA? ss4,G&E SAr crr TTC q4A *T'g I gxr- #AA S&A g{isl

, ffi iffi ffi iH lffi,ffi *x# **$.ffi ffi ffi m m *x
Ars fyr ser Asn tvr rl3 l:: 1l: *: }"p 

Asp Glu lle $er Asn

IS.+ *€e ',@ .sGg j;{$fn :Egtr trf1' T€$ "A-.ry.e ,*,ng ,gab .Gat GAA ATT t"*'g .4q

I I e L e u t y s A s p $ e r P h e l l e S e r A s n G l u G l u l l e G } ' n l t e i , y s
,g,g:. jstrg"f. s&&',GsT, g,CG T?i arr eci anc w sl*A $e s#* affiA

,ff v*1. I,yx 61*,ey* fisn :*'gE l'eu l{i }::, 
I}e rLe Lvs ffi &eri

ar*,Gi, G.d affi G$is E*e' ssr ry*A c-Ta eas .aar Af,r Arr AAA AGA tth

Glu Asn His l le Glu Thr l le Arg tys 1:1 
Met f le Val Leu Thr

le t Eii AA; Ar ain eec Acr Arr ecA eaa AAr ArG Arr Grr rrA AcA

Lys r,ys val Asp Fhe Grn rg 9ly gg ]1: rbr rhr i:Y iY: *:
40.,6-;iL [[e Et" d-* i'tr' exn 'acn ffie ffi '&tr &cA ecn cre AAG e'?r

a: &La, mx r,e-tl ,s}'u $$':E $$s n+s Hi? Ii: {ts: 
t1

asr#&d acs. s&, Fi; "&xe .d ,CI&c cac cAc- cac cae 'rqb

s€$. shp var rt'*i! g' 3g*, Ygl w& iryy €t'y' '|vs n-e.g l1:. 913 r3t"
e?,1*6?, *, r cg* il,te * i , ,gtt ffiA *T,'S, sll* *ft^ Cle **r cna aSA

Sm 1l*

1 l
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<*1b 4,

13F {$5,

"<.?tbaNA

40iSF @' li

*{4$$.b4

!det. Aerr Jfeg t$*'gy,s: : ii: l$t'Asli 6I$ '9 ts 3€*a Gitl }lis Lys €}li

feig nnt aet eCe ter GAA T?A AAT CAA TTt &AT €AA sAC AAA cAG

Thr GIu Ser Glu Leu AsE VaI *Yr
91. ACf, €RA TCT GAS tr?A AAf, Gff fAT

Tvr Ser SIy His Clrs Tyr Thr Fhe Aen Ser Glu Pro Lys $er Fhe

136*ii nei *ei CAe'fec sAc ecr rrr AAe rcA sAA ccr AAA'AGI s?r

Tvr Phe Leu Lve Asfi Frp Aen Pro Thr Thr Tyr sg|r A8p Asp A$p

+etic, TTT TrA eie aat cce eAT c€*t' Acr' AcA'rnr Aer Gsc GAc GAf

Cys l,ys GJ-Y Ile Val
ter x4e Gtr n*r grr

Asn Agp A1a YytrAep Asp Cys GlU Lys Lye Acn S€r Glu Leu -Pro
tBtAeT Ght GCn rAC.6&T eCr rer GAA AAA Ana enr AIIC, GAA TrA cCA

ser Asn Asn t€u !{et, As:r Asp T3p lle ser Aep ?yr Ieu Asp Gly

zt6;A AA; itni iin sre AAr GAi tce sre Ae GAb rns rrc sgr €6G

Thr Trp Gly GIu Asp Gly Asn Val Leu Phe Lys Glu Lys Asn Gln

a?lAgs' rc6 egs qB4 ca? -egc &A?' 6:r*,k ',trFS ',*S'lfr ffi&' :*sft me8 qffi

ge,**1

gAG

$m, 1r

{r,f
raqGlu Leu Glu ALa lle ASp Ile $er Asp Glu. l4et Arq $"t ly:

316{:A.IL cTT GAA GCf ATA ffiT ATA AEC CET GAG AfG AGA AGC TA?

cvs val Arg Ser Fhe Fhe Leu Glu Hia ltis Eis itis His His

36traT eic *ee tct ttr Trr cfo eAs c*c cAc cAc eAc cAc cAc

12



I*y's Slii
AA&. eh6

A€F eS.:p
gASl gErT

II,* Ifai.l
Afr sfi'$

se* $bp
Ecf f.ts

f,e* f,s.{
fI- csA

es.n Slx
AAs g&&

lli.b *'*{.

es$ gAG

Aap ffil:s
ce,* gs6

fya Ty{
s*E t$e
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<2l0> 5

4,fi> 573

A,I> DNA

<zl3> sheep pox virus

<400> 5
Met Met Leu teu rie teu.Leu Oye Asn Arg VaI Tyr $er Phe cys

1ATG ATG TTA TTG ATT TTA TTE TG? AAT AGA GTA TAT TCG TTT TGT

,r3hir sbe Fbe rlirs ,6iy, e$ft &iia' fkr g"g €Y ].3.1 Are ry1 ,!f1. aeo
i$,6.ee& $.*f, qgg 1qt qeg ,&*,g, ,$,*rs As*. cSA ,€€ff . tr .ncA tlt AcT '*,fe

Itlrl. , tf gtir* L$€, Asn ,{1t, Ilo cys Glu Ly$ Aep GJ'y Lys' Trp #l.s.}

Isg,tg*&, ffi& €sA, *$.$ aR* , AXr rGT qAA 444 q4t cGT AA'e tGG fteE

A s t r T v r L e u A s n L y s C y s C y s T y r P r o F r o S e r l l e L y s A s n G l y
46CAb rir rrn AAr Aftfi rGT Tcr- *As CCs ccA rcc AtA Nut AAr GGA

ryr Ile ryr Asn Lvs Lvs rhr GIu rvl 1:1 Il: 91I ::: Tl y*l
:s*:ffiF- e x t ,aliy aaa 4s,F ACT i@. T :S ?: sL lr -€S* T:€A: &&E sss

I $i rtr,ts &sa, 63$i P&e 'Yet Xgn o:,y ,I1,9 :]:: 4$p ser Lve Lvs 'Fh*

A3i.ffi,.$. $*&,tiffi se&, f,$s, ,51le . eCA Art qcr cgs Acr AAA sAA 't'YT

T:gs, $$r $,ra $s* aru 'v1] 
f=qr $$,r* s gfit','*v: l:: 9H *: otl

316'fgf. ?*:f ffiS, r,i.? Se€ Cgg $Sg **f ,*UA, 916{ $44 *jet i€S-'T '? f' gf,?

,Lsu {}g, s{y, srif r*!.s qyl .gg: Yi:. g$ 9lI rre '*srt' lgf gtf f*s
361 rrA ArA G6A *a; ;AA ii.s rse cm ter sci esn AAr rcg rcA TGG

Lys G1u Plre Pro val clts tv: I* 11: H? 
cys Ars Phe pro nla

*,i;6s4Sk S&, gtg ;4" |+r ?6" 44e *trF sbgg '31eli ggE "gS& ?Te 'ffi$

r&,6 :,p,#1r, I*y.e val. rre frlf :!,g,e sgr AIg g: Asn trle fhr tvr 'Asrr

d.s,6&gg; €ss 6fie erx gee a*s e * Tc&. AcA rac AAT ATt AcA TAT g

Lys I le Tyr IIe Asn Lys Val Ser i le 1:! 
Asp Asn Phe Phe Asn

{S1gt@,6?g ,E$r",rri ae* +AA em'sd*: *drs gl*r A*e AAe '?tt T*1.: 'AAe'

Gln l le Asn Asn ser Asn Thr Tyr Tyr Phe Asp Lys I l3 ::Y 
Af*

49$qS&, fx ;g;i€ Ass *A. ef;. .. tX sii ry,- '.s GAl I'qA e*n tt4 C'q6'

Ala Ala Leu GIu Hie His  His  His  His  l t is  ***

54tCA ecn itc GAG cAc cAc cAc cAc cAC cAc TGA

t3

&ff; l.e
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