


.1, (A3AKCTAH PECTIYEJII,IKACbI AAIJIET MI,IHIICTPJIIII

EHEPTAEbICKA

J\b 33028

TIATEHT

ri(' {f,-4ybl: Kofi ruerueri Bl{pycblHbtr{ reHoMbrHa r4HrerpaqusnaHy r'ryuxiu4iri 6ap pINT-
TKsepv :naue pINT-RRsppv percou6unaHrrbr rJra3Mrari nHK

'-3 IL{ffHT IIEJIEHYIIIICI: I(a.:a4ctan Pecny6mrxacnr Binirvr xeHe r,brrrbrM
w'nnr'crpdri Furnnra ronanreriuirl "EIaororzrru4 4ayincisaiK npo6reua-uapbruhrq r,brJrbrMr{-
xry[E:'t- EHcrE.fyrbl" mapyaumtnrr4 xyprby ryXblrbrHAarbr pecuy6luxalrr4 ruenrnerepin
rauropr'ryq (KZ)

tTr ABTOP (ABTOPJIAP): rlepnxxosa Onrra Burropoaua(ru); Crpourcon Bvranuit
Ilhrn&loewx$'Z); Cylranrynona KynxficaH Typnr6aeBHa (KZ); Canarr6aee HypnaH
T ffidaesru (KZ); Cancsrg6aft A6unaft Puc6afrgnu (KZ)

u-i r orinirr Nt20r710255.1 (22) ori:niu 6epi;rren KyH: 10.04.2017

:.':'- 'lil8 
KasaKcran Pecny6nuxacli onepra6rrcrap4url MeMJreKerrir< risinil,rinAe ripxenAi.

:lmeH-rri l.Tuigae ycray aKbIcbI ya(brrbrJrbr reJreHfeg xargairga,nareumiq xyrui I{asa4crau
fuu:drroraclrnbtr{ 6yrin ayMarbrHAa (ojr.qaHbrJraAbr.

lhu'rrcrss Pecrry6nnnacbrHbrH
Oui,,ler Burle-MnHucrpi H.IIan

9rrepicrep enrisy rypanrr ueniuemep ocbr nareHrKe KocbrMrtra rypin4e xeKe napa(ra xenripinegi

0 0 3 9 1 1





PECNYEJII4KA KA3AXCTAH

(re)KZ (13) B (1 1) 33028
(sr) cI2N 1s/0e (2006.01)
ct2N I s/t I (2006.0 l)
c12N 1s/70 (2006.01)
A61K se/28s (2006.01)

MIilH}ICTEPCTBO IOCTIIUIIU PECTIYEJIIIKII KA3AXCTAH

O IIHCAHME I43 OEPETEH.VTfl,
K II{TEHTY

r,: lr. . S.1018. 6ron. l\b3l
-: :{:pentora Olrra Buxroponua; Crpovron

Ilmun:ui \{lxaii.nonnq; CynraHrylona Kyulcau
-, 

trimiiri'3. B Ha : C an urt6aee Hyplan Tarr'lav6aenu'r (KZ) ;
l.rmci;:f'ril .{5urafi Puc6a@mt
": l *;:1-6.rluaucKoe rocyAapcrBeHHoe npeArlplrtrl{e

{m. :E,:se to3-silctneuuoro BeAeHIluI "Haytuo-

mrlirc -n: tsare-rrcxnfi uncruryr npo6leu 6uoloruqecxofi
fre:cr:a;*ot-r-tt" Kouurera HayKI4 MuHlacrepcrna

mrfrr'.E:{i,tsiiiltr II HayKI.{ Pecrry6nuxu Ka:axcran
:"r lr';arioea 3.T., gepnrxosa O.B. Baxrepualruaa

ilf:Ttre{ilt I reHoB Bl{pyca ocrrbl oBeII' KoAl4p}roluux

erl_.tr'.r=+le 5e-rxu sppv095 r'r sppvl4l, 4.n-r pa:pa6orru

;re.Br:: cneuuQnvecroft upo(pralaxrlrxu HoBoro

lturi$i: :ri:aq BnorexHolorul,. T eopul u upaxruxa. Nl2,

l l : ; 3 i - E 7
-r::rcaa E.C., Ilep6axon A.8., -f,ronlena A'C',

i,,u,;*s f.K., [nen 8.I4., Kanruruua A.B'
r"vs:'.,,uf irqarrrrrue 6elxu P17, Pl8 14P32 nupyca oclrbl

[frs'; Kax rIoreHuI{zIJIbHbIe aHTIrreHbI an[
{&ofid-:. -:-;'tsp \t e Irtnoro anurusa I I T py Wt O e 4ep am'noro

)lE*'.T"n oxpaHbl 3AOpOBbs

JiXq; 
- -1. c. 30-35.

XIIBOTHbIX.

Opnona E.C. ConepruencrnoBaHl{e MeroAoB

Ar{arHocrI,IKI{ oarrbl oBeII u ocrlbl ros // BnaArlMup,20}7,
25 C.
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(54) PEKOMET4HAHTHbTE rIJrA3MLI4nbIE
AHK PINT-TKSPPV II PINT-RRSPPV'
OEJTMATOIqUE crrocoEHocTblo
I4HTEIPI{POBATbC.fl B TEHOM BIIPYCA
OCIIbI OBEII
(57) Hso6pereHue orHoclrrcf, r o6lacru
6raorexuolorur.r. flyreu anunQurauzu (pparueuron
reHoMa Brrpyca ocrlbl oBeII ruraMMa HLICXH noJryqalor

nocJleAoBareJlbHocrlr AHK. HecylqecrBeHHble Lnl'

perInI{KaII}II4 Bllpyca u coAepxaql4e reH TK unra RR'

Hcnonr:yr [oryqeHHble rIocJIeAoBareJIbHocrI{ u psa

ApyrI.D( BCnOMOTaTeJIbHbIX [JI€]3MI4A C noMoIIIbIO reHHO-

I{HXEHEOHbIX MAHI'INVNgUUU rroJIlqaloT

peKoM6I,IHaHrHbIe rJla3Mrl4rr pINT-TKsppv u pINT-

RRsppv. cnoco6Hble IlHrerpl4poBarbct B reHoM Bl{pyca

ocrrbl oBeu. llonyveHnoe rexHl4rlecKoe pelneHl{e Moxer

uafirn nprzueHeHr4e npu noJrfreHlll4 noJIITBaJIeHTITbIX

BeKTOpHbIX BaKIIIIH Ha OcHoBe Brpyca ocllbl oBeu u ux

r4cno JIb3 OB aHW B BeT epvlJaprtu.
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H:o6perenue orxocr.rrcr x o6nacrr,r 6uotexnororur,r
v Kacasrcr rro:l1rueunt reHsTrrrecrlrx xoncrpyxrg,rE
SIK pINT-TKsppv u pINI-RRsppv, o6tagaroqrx
cnoco6Hocup uHTerpupoBarbcr B reHoM Br,rpyca ocnbr
oBeII, lr coAepxaqrx [ocneAoBareJrbHocru renounofi

ru{i Br,rpyca ocrrbr oBerl HecyqecrBenHbre AIUr
pelnr{Kaq}ru Br{pyca: reH Tr,rMEI}rHK}rHaau (TK} mu ren
uauofi cy6reAunrnsr pn6onyrneoru.upelyrrasu (RR).
COOTBCTCIBCHHO.

Bnpyc ocrrbr oBeq orHocnrcf K poAy Capripoxvirus,
nogceueficrny Chordopoxvirinae ceneficrsa Poxviridae.
Tax xe K AaHHoMy pory orrrocrrcr Bupyc ocrrbr Ko3 r{
Bupyc Horynrpnono AepMarnra- Bce xanpunoKcBrlpychr
EMEK}T BLICOKVIO cTeneHb roMonoruu
IrocneroBareJrbnosrefi [Tilltnan ER. Afonso CL.LUZ et
al Genome of lumpy skin disease virus. - J Virol. - 2001.
- Vol. 75. -P.7122:7130; Tulman ER. Afonso CL.LvZ.
et al The g€nomes ofsheeppox and goatpox viruses. - .l
Virol- - 2002. - Vol. 76. - P. 6054-606ll..Bupyc ocrm
oB€q g Ko3 nopa)KaeT cooTBeIcTBeHHo oBeII I{ Ko3,
o,uaKo HeKoTophre ruTaMMhr Moryr IIop€l)I(aTb KaK oBerl,
TaK tr Ko3. Bnpyc no4yJrf,prroro AepMarr4ra nopiDKaer
ToJrbKo rpyrurrrft porarufi cxor.

IIpu ru$uryapoBaHun coorBErcrByrotru,D( xo3reB,
3Trr Br4pychr BbI3bIBaroT KJrr{Hr4qecxue np}I3Haxn
3a6oneBalilH, TaKHe KaK lllrroKcnKatu4.fi opraHr8Ma,
JIIID(Opa.{Ka, naIIyJIe3HO-rryCTyJIe3IIHe [OpiDiKeHUt KOXI{
u cJpr3lrcrhrx o6ororlex, floxagarenrd cMeprHocrr{
Bapbl,IpyroT, Ir Moryr Aocr[rarb 6otee 90o/o B oqarax
ocrrEr oBeu I.I Ko3, B To BpeMrI KaK cMepTHocTb oT
HOAyIEpHOTO AepMaTrrra Hr{xe, Ho Mo)r(eT cocTaBnTb
50%. flaunue un$erqrau uaHocrr 3Haqr{remt+rft yuep6
ns{BorHoBoAcrBy, cJraftuorqrulcs. ut3 rv6elfi4 tr
BbIHy)KAeHrroro y6or 6omHrx xr{BorHhrx, cHI/DKeHriIf,
npoAyrffr{BHocTH, 3aTpar Ha rrpoBeAeHue BerepnHapr{o-
caHrrrapHhrx r{ oxpaHuo-KaparrrrrHHbx Meponpurrrr1.

[1lx npo$r.uraKrrrKr{ KarrpnnoKcBr{pycr{brx lruiferqnft
pa:pa6oranu srlrferrrcnrre BaKrtrrHbr Ha ocHoBe
arreny[poBaHrrbrx ruraMMoB [Kypueur<o O.IL,
HsauoqeHron B.H., Yilnuqen K.lI., Anexrau A.@.
3QQerrrmuocrb KyJrbrypanrnoft BLtpyc BaKIprHbI rr3
IuraMMa HLICXJ{ qporrrB ocrrhr oBeU //Bercpuuapuz,. -

1991. - T. 10. - c.2l-23; Babiuk S. Bowden TR. Boyle
DB et al. Capripoxviruses: an emerging worldwide threat
to sheep, goats and caltle. ll Transbound Emerg Dis. -

2008. - Vol. 55. -P.263-272; Kitching RP. Vaccines for
lumpy skin disease, sheep pox and goat pox. //Dev Biol
(Basel). -2AA3. - Vol. - 114. - P.l6l-1671. Hecuorp.a Ha
BblcoKyro srprpexrnnnocrb Aanrrhrx BaKrryrH, Ao crD( rrop
rre tceH MexaHr{3M aTreHyaquu Br4pycoB, rr cyqecTByeT
pI{cK peBepclrr4 BLrpyJreHTHocrLr. ArurepHarnnnrru
perueHrreM rrpr,r paspa6orre BaKur.rH MoryT crarb
perou6rananrr+re noKcBrrpycbr c qeneHanpaBJreHHo
r4HaKTnBnpoBaH FrbrMu reHaMlr, Koarrpyloumvrn $axroprr
BHpyJIeHTHocrn. Ha ceroAlrrmnlrfi Aenr cexseHr{poBaHbr
lI aHHOTItpOBaIIbI nOJIHbIe reHOMbI HeCKOJIbKIitX
IUTaMMOB BrrpyCOB Ocrrbr OBeU Lr KO3 Lr HOAyJr.r{pHOrO

AepMarr{ra [Tulman ER. Afonso CL. Lu Zetal. Genome
of lumpy skin disease virus. // J Virol. - 2001. - Vol. 75.
- P. 7122-7130: Tulman ER. Afonso CL. Lu Z et alThe
genomes of sheeppox and goatpox viruses. ll J Ykol. -
2002. - Vol. 76. - P. 6054-60611. rroKa3aHbr

Boguoxnocrr AeJrequr,l Br,rpycublx reHoB rBJrrerct
qeHHbrM uHcTpyrreHToM B BbrrcrreHr,[I poJrE oTAenbHbrx
reHoB rroKcBrrpycnbrx reHoMOB fJohnston JB. McFadden
G. Technical knockout: mderstanding poxvirus
pathogenesis by selectively deleting viral
immnnomodulatory genes. // Cell Microbiol. - 2004. -

Vol. 6. - P. 69517051. flpunqun Mero4a Anr reHepaum
HOKayT reHa c r{crroJrb3oBaHl{eM roMonon{rrrIofi
perou6nna4rur flBrl,ercfl oAnnaroeofi Anr Bcex B4pycoB
ocrm. B rurQrryrponaurrbre Br,rpycoM KJrerKr{ BBoArr
ru6pu4ryo rur?r3Mruq/, coAepxau{Fo rerepoJrorruEyro
nocJre.{oBareJrbHocrb, r}namnponannyto
nocJre4oBareJrbuocrrMra AI{K Br.rpyca u3
HecyqecrBeHrrofi o6.nacrz Br.rpycHoro reHoMa. 3a c.ret
perou6rura4.u{ no o6JracrrM roMoJron{r{ npoucxoAr{r
ncrpoin<a uyxepognofi nocJreAoBarenbHocrr{ B renoM
Bupyca. Perou6ranarnrnre Bnpychr BburBJurror c
I{c[oJrb3oBaH[eM pa3JrmHbrx MeroAoB. Ocnoslcre
pa3rrwrLrfl, B MeroAax npu pa6ore c noKcB4pycaMu
TBJUtrOTC,I KJrerKLr, UcnoJrb3yeMhre AJrrr BhrparqvrBaEvrfl
BrrpycoB r4 rroc.rreAoBareJrrHocrn AElK-rrlumeneft.
[crroirb3yeMbre AJur roMoJror[sHofi pexou6unaqnu.

B uocneAnue EecflTur;l'etvt peroudunaqwr reHoMoB
noKcB4pycoB rrpoBoArr He roJrbKo Arl' Aenequfi
orAeJrbrrbrx reHoB, Ho r4 B KaqecrBe erprfexrnrnux
BaKq[HHbrx BeKTopoB. Illuporoe r{cloJrb3oBaHrre
rroKcBr{pycoB B KarrecTBe BaKrlr{rilrhrx BeKTopoB
o6ecne.rr,rBaercr 3a cqer ux cnoco6no€Tu arTnB4poBarb
rax ryraopanrnrrfi, TaK H KrerorIIGIft r,rMMyHlrrer

fZavala. F,, Rodrigues. M., Rodriguez. D., Rodriguez,J.,
Nussenzweig. R. & Esteban, M. A striking property of
recombinant poxviruses: effrcient inducers of in vivo
expansion of primed CD8+ T cells. // Virology. -2001. -

Vol.280. - P. 155-159; Willey. R., Bymm. R., Piatak. M.
& 8 other authors. Control of viremia and prevention of
SHlV-induced disease in rhesus macaques immunized
with recombinant W plus inactivated SIV and HIV-I
particles. ll I Ytrol. - 2003. -YoL.77, -P. 1163-71741,
Bo3MoxHocrrl Bcrporrrb B rerroM ,qo[oJrHurenbno Ao 25
rbrcrq nap ocHonaHraft l$K [Smith. G. & Moss. B.
Infectious poxvirus vectors have capacity for atleast25
000 base pairs of foreign DNA. // Gene. - 1983. - Vol. 25.
-P.21-28.: Merchlinsky. M. & Moss. B. Introduction of
foreign DNA into the W genome by in vitro ligation:
recombinant-independent selectable cloning vectors. l/
Virology. - 1992. - Vol. 190. - P. 522-5261.
oAHoBpeMeHHofi ercupeccr,u HecKoJrbKrrx qyxepoAlslx

reHoa [Perkus, M., Piccini, A. Lipinskas, B. & Paoletti,
E. Recombinant vaccinia virus: immunization against
multiple pathogens. // Science. - 1985. - Yot.229. - P.
981-984.; Welter. . 1., Taylor. .1., T artaglia. . 1., Paoletti,
E. &. Stephenson. C. Vaccination against canine
distemper virus infection in infant ferrets with and
without maternal antibody protection, using recombinant
attenuated poxvirus vaccines. ll J Ykal. - 2000. - Vol.
74. - P. 6358-63671. Hau6onee pacrpocrpaHennufi
sarqnrilsrfi BeKTop Ha ocnoBe Bvpyca roporrefi ocnu
He flBrrr,ercs, a6cornorno 6esouacrrrra. r,r B Hacro.Sllee
BpeMf LI3YTA9TCfl BO3MOXHOCTb rrCrrOJIb3OBaHrrf, B

KaqecTBe BeKTopoB rroKcBr4pycoB c orpaHrlreHrlhlM

KpyroM xo3.f,eB.
HsnecrHo HecKoJrbro ) racrKoB .

Kanpr,rrroKcB4pycoB. Koropbre MoryT
reHoMa

6rrrrnpe,{rroJraraeMbre Sanroprr

2

Br,rpyJreHTHocTu.
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: ' recombinant lumPY skin disease

,:;::e strain) exPressing the rabies

.:. ;3n1e 
'/ Vaccine. -2002' - Vol' 20'

- i.,acru MexreHuoro [PocrpaHcrBa
D . \'an Dijk. A.A., Korber' A''

::;,rrnbinant vaccine vector for Rift

.;"; 3''rvine ephemeral fever virus' In:

.:3 penoprepHblx reHoB cnyxaT reH

E.coli vrvl 3eJIeHbIII

" , : ' - i: '-i:'-lox. Ilpet 3roM nJIa3MIlAa

-.;3: -lBa IIPOMOTOPHbIX 3JIeMeHTa

: ' .a 'LLl t i \  I IOCJIeAOBaT€IbHOCTei l '

, - :r:a-:e\{ oxHoro v3 IIpoMoTopoB

:  t : - . l l : l : : ; i i  reu.  r {To [o3Bo[f leT JIefKO I ' , I

'  l :  - -  : , i - i l : l rBaTb nOJIyteHHbIe BI{pyCHr' Ie

'  -  -*:  :  --  -  \oHrPoxeM BTOporo npoMOTOpa

-: -: l. .\{5lI-I qyxepoAHblfi ren' IIqP

- -  :  - : i :  -  ;1c l1O' lb3OBaHI{eM I lpaf iMepoB Ha

'.. arr\ cHbIX [ocneAoBaTeilbHocTefi,

: : :epo.rorwHutf i  $paru-eHr'

-;::irrf o noaxoAa Enfl oroopa

::1:\ coB .f ejiaeT Heo6f,3aTeJIbHbIM

. -: -\ XUII}O IIIA3MI-IAbI I{HTE|PAUI{II
. :

-: : KanpHnoKcBlrpycbl obIrII'I

.- , t- :  90-r fo,4oB Ha ocHoBe Blrpyca

- : :  \1 STIITa IIITAMM KS-I,

- -: ;1HTerpau4I.I rlyxepoAHr'lx feHoB:

-.-. .  - \1 
Mackett.  G L Smith B Moss'

:. -:.lctable eukaryotic cloning and

: - ' - ?:t 'c Natl Acad Sci USA' - 1982' -

- " -: 
i---l 19.]. reHManof cy6beAI{HIrIrbI

-  - . : - ' . , , ra :u fAspden K' ,  van Di jk  A 'A ' '

- l Passmore J.-A', Will iamson A'-L'

: - -.-- F fRomero' C'H', Barrett ' T' '

- ; : --::: f ' .\t.. Black. D.N. Protection of

:.::-:: and lumPY skin disease with.a

-,- - :: - : : -.', ir.ls erpressing the fusiol protem
'  - : - r : : .  . . : ' - , '  1 i  Ve t .  Rec '  -  1994 ' -Vo l '  135 '

- - '- H . errr BIIPYca qYMbI KPYIIHoro

- ' 
-: : ::r a!:\ KOHCTpyKIII{'X [ROmerO' C'H''

'  .- '  =:...:-. R W.' Kitching' R'P', Fleming'
', :-:: --::binant capripoxvirus expresslng

- : : - r. i:urie irt gene of rinderpest vrus-
' .,: : .;:inst rinderPest and lumPY skrn

' . - - -: - !;:e BaKUi{Hbl 3aI{IIUanI4 KpyIIHbII'l

-. ltHQtrunpoeanux BI{pyneHTHbIM

' : ::" f HLrfO pOIaTOIO CKOTa' a TaKX(e

-: : ' .1r : i l ra.  Taxxe 6r ' r : r  nolyreH pgA

: "  -  - - :  - : -  i  BaKUI ' IH Ha OCHOBO

i;11\coB H0Ayn{pHoro AepMarlrra'

' - ,'...". Onderstepootl' 3alqlruarcrqlrx
-  : : ;1 ' ' i lpoBaHl{ f l  BI IpyCOM KaTapanbHof i

,,- 
t.::r in 

A Albina E, Breard E. et al '

. '  - -::,: r\\ iruses expressing protelns or

, :, : luation of immune resPonses and

" "' : r,-: l l tnanls. // Vaccine' - 2007' - Vol'

25. - P. 67'74-67531. qyMbl Merx[x xBaqHbIX x{I'IBorHbIX

[Romero. C.H., Barrett. T', Kitching' R'P'' Bostock' C\'

illack. n.N. Protection of goats against peste des petits

ruminants with recombinant capripoxviruses expressin g

the fusion and haemagglutinin protein genes of rinderpest

virus. // Vaccine. - 1995' - Vol' 13' - P' 36-40)'

n"*opuo*" AorII'IHbI PnQr [Soi RK Ryrangirwa FR'

McGLire TC et al. Protection of sheep against Rift Valley

fever virus and sheep poxvinrs with a recombinant

capripoxvirus vaccini. ll Clin Vaccine

tmmunol .  -  2010.  -  Vol .  l7 '  -P '  1842-18491'

B raqecree BeKTopa Blrpyc HoAyupHoro AepMarllTa

6rrl TaKXe ucrIoJIb3oBaH Lnfl gxcnpeccllu

nonl4npoTel{Ha Bl4pyca nltuyno4e$IalllltTa- qeJIoBeKa

iitr"".'v.1., sirephaio' E., Douglass' N', Johnston' N''

idurnr. C., Williamson C', Williamson' A'L'' 2011' A

novel candidate HIV vaccine vector based on the

reptication deficient Capripoxvirus' Lumpy skin disease

virus (LSDV). Virol. J . 8, 26 5'), rnl{Korp orexua Brlpy ca

6"."n"t"u [Aspden K., van Dijlc A'A'' Binghamb J''

Cox D.. Passmore J'-A', Williamson A'L'

Immunogenicity of a recombinant lumpy skin disease

virus (nJethling vaccine strain) expressing the rabies

ui*t gfy.opro6in in cattle ll Vaccine' - 2002' - YoL

20. - i. 2693-27011- Tarnu o6pa:olr, ucuoJr63oBaHl4e

pexona6uHanrHblx KanpunoKcBI{pycoB uoxer Hailtu

npI,IMeHeHI',Ie B BeTepIrHapI4I',I I',I MeAI4III{He'

B Ka:axcrase Ao Hacrof,uefo BpeMeHI{ He

ttpoBoAl{nlrcb xanae-lu6o I4ccJIeAoBaHI{q' cB{3aHHbIe c

non) reHI4eM It lI3) reHIreM perolr6llnaHrurtx

KallpurloKcBllpycoB orealecrBeHHblx IITaMMOB'
'l'exnrqecrull pe3ynbraroM 3a{BJlteMofo

n:o6perenur {BJlterct Kol{crpyr{poBaHl'Ie

perornl6nnaHrHL,Ix rIJIa3MI4Auux IHK Ha ocHoBe Bl{pyca

ocrlbl oBeu ruraMMa HVICXII, ucfionb3yeMoro B

KasaxcraHe 4m cneuusuuecrofi upoQuJIaKrI4Ku ocIIbI

oBeq, c[oco6Hrx I'rnrerpl4poBarbct B reHoM Blrpyca

OCIIbI OBEU C IIEJIbIO CO3AAHI{f, TIOJIUBAJIEHTHbIX BAKUI-iH

Arlfl XITBOTHOBOACTBa.

Yxaganurtfi rexnrqecxnft pe3ynbrar Aocrl{raercfl

KoHcrpylrpoBaHrreM nna3Mlra pNT-TKsppv 
.u 

pINT-

RRsppv rryTeM BcrpavBatrTfr B [rIa3MIiAHr'rfi nexrop

puCf l rocJleAoBarelsnocrefi IHK xoaupyrcnll4x reu

ff (umr RR) u $naurrapl'rorque efo o6lacru'

Tpaucserlprr nonyreHHbIMI4 [na3MI{AaMI4 Kynbrypbl

KJreroK recrItKyJIbI oBUu, un$uq[poBaHHof Blrpyco]\l

ocnll oBeU IIITaMMa HVICXLI, o6ecneq[saer

rrHTefpaul4ro e nupycustfi feHoM ueleBblx

aro"n"ro"ur"nbHocrefi 3a cqer rouolorlrqnoii

oexom6uHaunu.
Cyunocrr uso6perenut cocrol{T B cneAyloue\{'

lenno-uuNeuepHblMl4 MeroAaMrr nony{alor nna3Ml'l'llbl

pINT-TKsppv ra pNT-RRsppv' coAepxaurue ueJreBble

nocJreAoBareJlbHocrll IHK n BI4Ae AByx tpparttleuron

rrpr.IMepHo oAIrHaKOBOro pa3Mepa An'{ -KaxAOfo 
feHa:

s'"q to No: 1. sEQ ID No' z. sEQ lD No: 3' sEQ ID

NO: 4. rIpeAcraBneHHLIe Ha SIat' 1 ' a-r '

Iloc:reAosarerbHocrl{ AHK' KoAl'Ipyrculle

coorBercrBylorulle $parrueHrbl reHoMa Bl'{pyca oclri']

oBelr, rolryqalor MeroAoM III]P c ncnoJlb3oBanlre\l B

KarrecrBe MarprIubl IHK eupyca ocrrbl oBeu' ura]I\l

HI4CXI4.
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Kynrrypy KJreroK Tecrr{Kynbr oBqbr, cnoco6nocrrro 3KcflpeccltpoBarb 3eneH]tli
un$uqrpoeaHnyro BrrpycoM ocfrbr oBeu rrrraMMa $nyopecqlrpy.roulufi 6enox B cocraBe reHoMa Brpyce
HI4CXI4, rpanc$lrqupyor cKoHcTrpyHpoBaHHbIMI4 octlbl oBeII,
rJra3Mr4AaMrr piNT-TKsppv L4tLr pINT-RRsppv rz - EcoRI-EcoRl $panrleHr rrIa3MI{AbI pP7.5Kgpt.

uuxy6rap;'ror B rpucyrcrBr4r4 ceneKrr{pyroulux areHroB. BKJIIoqarcIuI{[ noxcwrpycntfi nporraorop pP7.5K u reu

Pexou6unanrHbre Br.rpycbr BbrAeJr{ror ra: nnpycrofi KcaHrIrH-fyanun-$oc$opu6osulrpanc$epasu
norrynrrlr4rrMeroAoMruoMr{HecqeHrHofi uuxpocKofluu. Escherichiacoli.

I4cxoAnrrm reHerrFrecKlrM Marepr4anoM Enfl Zso6pererure lzlrnlocrpnpyercq rpa(pruecxruu
KoHcrpyrrpoBaHr,rq pexoM6lrsanrr+rx nna:ulrg pINT- Marepr{aJIaMI{, qpeAcraBneHHbIMIr Ha
TKsppv uru pINT-RRsppv sBfftrorc.s: Qurypax c 1 no 4.

llllllllrril 'rl4

rlllllllllllllllliil

tl
l||l11i"1]

'I

ril r I ,,,,,ii]

ilf illllliilll

,llll lllllr

illiltli;

r!'llllllllllll

il illlllttllil

, lril,lltl

llll llllllllll

t , l

'ntililliil{

llllllllllll

.;.lllllilll

intl

:l

1l

l

a) nna3Mr4.uirbrfi eexrop pUC19 (Invitrogen, CIIIA),
o6ecne.{riBarouruii ecrpofixy ueneBblx $parueuroe
AHK, Ko.ruplrolurix reH 'fK (unu RR) ,t

$:raHrriptroulre ero o6;racrH:
6) ue-reerre Sparverrrrr ruiK, KoAlrpylottlue ren TK

(rrrri RR) rr Q.ranxnpl.torlre efo o6lacru, Koropble
no.Tr{aror e no.ru,rrepa:Hofi qennofi peaKIIIr[ C
rrcilo.rb3oBaHrre\r B Kar{ecrBe Marplrllbl ffiK eupyca
ocrrbr oBeu. [Ira]r]r HLICXLI, I{ on[rolryKneorlrAHblx
rp ar"rlr ep oB : T K- LF 5' - ac g gatcctatggatcacagcaaglat-3' .
T K- LR 5' -c g atctagactgc ag gcatgctgcc cttcatctatac ctataa-
3' . TK-RF 5' -cctctagactgcagctcgagtclttaaagatattgta-3'

TK - RR 5' - gc aa g ctttc altc atagtc atc atatatatc att- 3', RR-LF
5 ' -acggatcctattt aaacggtaaattaacttcgt-3 ' . RR-LR; 5 '-

cgatctagactgcag gcatgccagtt gagggaatatTcttttc- 3', RR-
RF 5 '-cctctagactgcagctcga gcagcaaacgctattaatcgt-3 ' . RR-
RR 5'-gcaagcttacgcctttagcataggaactg-3' .
o6ecnequearoqrx HanI4r{I,Ie B r{poAyKTax
aunrra(puxaquu cai4ros pecrpIrKIrI..IlI BamHI, Xbul, Pstl
Sphl, Hincllll, Xhol;

n) ecnouorarelrbl{ble nrIa3MIrAHbIe IHK pPSMCS.
pP7.5Kgpt. pEGFP.

llonyreHnrre B pe3ynbrare pexou6unaHTHble
nJra3MrzAHrIe IHK pINT-TKsppv ($ur.2) n pINT-
RRsppv ($ur.3). o6naAaroullre cnoco6Hocrrro
rrHTefp[poBarbct B feHoM Bl{pyca oclrbl oBeu
xapaKTepr43yrorcr cneAlmIqI4MIr npIBHaKaMIr: - I,IMeroT
pa3Mep 5894 u 5761 n.o..

cooTBeTcTBeHHO, I'I COAepXaT:
- Hindi I I-EcoRl $parueur rIrIa3MIrAbI pUC-19

pa3MepoM 2635 n.o.;
- ) {acroK HaqaJIa pennl{Kalluu;
- ren ycroirvrnocrl4 K aMnI{III4nnrrHy;
- auuu$uqrzposaHHrtii SparueHr, o6pa6orannrrfi

sHAorryKnea3aMr,r pecrpI,IKuIrLI BamHI u Pstl,
xogupyorqufi N-ronqenyro qacrb rI{MITAHHKI{Ha3rI
Brrpyca ocrbr oBeu pa3MepoM 723 n.o. ulrz N-xonqeeyro
uact pu6onyKneorl4ApeAyKra3bl Blrpyca ocrrbl oBeII
pa3MepoM 762 n.o.;

- arunrn$uqr'rporanurtfi Sparueur, o6pa6oranuufi
sHAoHyKnea3aMI{ pecTpLIKIlI{rr Pstl ll Hindlll.
ro4upyroullrfi C-ronuen)'ro qacrb rI{MITAI{HKI{Ha3rI
Br.rpyca ocflbr oBeu pa3MepoM 940 n.o.. rzlH C-xonqenyro
vacrr pu6onyKneorlrApeAyKra3bl Blrpyca ocrlbl oBeu
pa3MepoM 780 n.o.:

- Pstl-Sphl Sparuenr IrJIa3MIIArI pPSMC'S
pa3MepoM I l0 n.o., coAepNauufi

cuHTer[qecKufi upotuorop BLIpyca ocIIoBaKIII4HbI I.1
yHrrKarbHrre caiirrr Alx 3HAoHyKlea3 pecrpmquu Ncol,
Notl. Bglll;

- Ncol-Notl tpparnrenr rna3MI,IAbI pEGFP pa3MepoM
120 r.o.. xo4lrpytorqnfi reH 3eneHoro

$lyopecqupytoqero 6elra, o6laAaroulrii

n

Our.la. Hyrreorugnax rocJleAoBareJlbHocrb

$paruenra [JIa3MIrAbI KoAt4pylouero N-KoHIIeByro
I{ACTb TUMUAI{HKHHA3bI BTLPYCA OCIIbI OBEU.

0zr.6. Hyxreorn4nax nocJleAoBareJlbHocrb

$parueura rJIa3MI{AbI pINT-TKsppv KoAl4pylotqero C-
KOHUeByTO qacrb TLTMLTAI4HKI{Ha3bI Br4pyga OCITbI OBeII

Our,ls. Hyrreoru4nax [ocJleAoBareJlbHocrb

SparueHra rrJra3MlrAbl pINT-RRsppv KoAl,Ipyrotqero N-
KoHrIeByrc vacu pra6ouyKneorlrApeAyKra3bl Bl4pyca
ocllbt oBeu.

(Dur.1r. Hyxreoru4nar rocneAoBareJlbHocrb

Qparuenra [Jrr]3Mr{Abr pINT'-RRsppv KoAl.Ipyrouero C-
KoHr{eByrc .racru pu6onyKJIeorAApeAyKTa3EI BI,Ipyca
oclrbl oBeu.

(!ur.2. @usrl.lecxas Kapra pexolr6nnanruoro
BeKropa pINT-TKsppv.

Ozr.3. Ousruecxa.{ Kapra pexolr6uHauruoro
BeKropa pINT-RRsppv.

@ur.4. Cxerraa c6opru [rIa3MIrAHoro nexropa pINT-
TKsppv.

Cyrqnocrr rrpe.unafaeMoro uso6perenufl iloficHfllTcfl,
nplrMep aMI{ ero I4cno JIHeHI{' I4 I4CnO JIb3OBaHWI.

llprnrep I . llorryr.renne [ocJleAoBaremuocrefi IHK
HecyqecTBeHHbrx [nA pe[nLIKaIII{I4 BI4pyCa v
co4epxaqefi TK ruu RR renu Brrpyca ocrlbl oBeu
rrrraMMa HtIC'Xtl.

B xaqecree Marplrubl 4lx alrllll<praKalluu IIeJIeBbIX
rocJreAoBareruHocreft [HK. ro4upyorll4x remr TK lt
RR ucnorugyror reHoMlrylo IHK nnpyca ocflbl oBeII,
IrrraMM HLICXVI. flpafirvrepu Ans npoBeAenra.a IIIIP
KoHcrpyr4pyor c l4cnonb3oBaHl{eM rlporpaMMbl Vector
NTI 10.0.1 c ucnorb3oBaHlreM rrocJleAoBarerlbHocrll
roJrHoro feHoMa Bvpyca ocnbl oBeu IrIraMMa HVICXI4
GenBank ID: AY07'7834. flocreAosareJlbHocrl{
npahrepon [pr4BeAerrbl HI{xe:

TK-LF 5' - ac ggatc ctatggatcacagaaagtat-3' .
TK-LR 5'-

c gatctagaclgc aggc atgctga c cttc atctatac atataa-3' .
TK-RF5'-cctctagactgcagctcgagtctttaaagataltgta-3'
TK-RR5'-gcaagcttrcaLtcatagtcatcatctatatcall-3'.
RR-LF5'-acggatcctatltaaacggtaaattaacltcgt-3',
RR-LR: 5'-

agalatagaclgcaggcatgccagttgagggaatattcttttc-3'.
RR-RI' 5'-

c ctctagact g c a gctc gagc agc aaac gclallaatc g!-3'
RR-RR 5' - gcaagcltacgcctttagcataggaactg-3'
Alrurn$lmaqrlro feHoB rlpoBoArr Ha repMoul4Knepe

GeneAmp PCR 9700. Applied Biosystems. Cocran lI{P
cuecu (50 urn): 5ruxn IOxIqP 6y$epa (Qiagen). 1 uxn
IOIM dNTPs (Qiagen). 2 tr.txlt [HK. 2 uxl xaxAoro
npafirraepa (20 nMonr/url). 0.25 rurxn Taq-noll4Mepa3bl
(2,5 units. Qiagen). 31 .15 MKrr H^O. Vclonns
npoBe,{eHr4rr peaKulru: 94"C - 5 uun; sarela 30 IIHKIoB
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:HoMa Bupyca !

,r pP7.5Kgpr.
pP7.5K u reH
)a3bI

paQr.recxnnllr

OBATCJIbHOCTb

N-xouqeeyro

OBATEJIbHOCTb

rrpyoqero C-
oc[bI oBeII

OBATCJIbHOCTb

ip1'roulero N-
ra3br Br4pyca

}BATEJIbHOCTb

pyrcrqero C-
ra3br B[pyca

lrSuHanruoro

rrdnuauttoro

:xropa pINT-

r no{clUreTct
IHIUI.

uocrefi ,{HK
Blrpyca kr
oclrbl oBeu

IHU qe.[eBbIX

t renrr TK u
ocllbl oBeII,

rreulra III_{P
trrvrr Vector
BATCNbHOCTI4

ua HI/CXLI
BATEJII,HOCTA

i "
5 ' -

- 3 ' .

atattgta-3'
tcatt-3'.
L_ or- 1- : ' '  

t

5 ' -

5' , -

l - J

prrort"*nap,
Jocran IIIJP
aven). 1 urn
r--i KaxAofo
lo.lulvlepa3bt

. Ycrosrat
r i 0 uax:ron

htlt,

m l l !

il ll il ^T* 
:'

I ' ,  -  * L r ,

-- r-r.t reHa SPPV122 - 45'C) - 30 c'

, urinr 72"C - 10 uras. OvucrrY

:'.r,,,--;tQttxauuu [poBoAqr MeroAoM

; : : . :  :  - :  :  3 |&PO3HOM f€J IQ .

: - :llr.IaleHl'Ie IIJIa3MIIAHbIX B9KTOpOB

'  : ' .  - - iKsPPv H PINT-RRSPPV
:, a\tnnulbuKal$ru UeJIeBLIX

l L :
-:: l 'r-lil"I BI4PYCa OCIIbI OB€II

: :  , ' !  I  !  r r  D r L y J  v s

', : :"::\reHraM[ pecrpl{KllUu: BamHI n PstI

:.-'.-:: ttindlll n PstI Art TK-R r'r RR-R'

:i. .'5p36orKy pecrplrKra3aMl'I BamHI ll

t, : - -"- : , ,,,r -: l; i  JHK nexropa pUC19. l locre qero

I *,, "-: :.:i...tl Bexrop I4 ilIlP-opafMeHrbl
. -: i'l: -rr:'LapeTHrIeCKI4 e I Yo arapOZHOM reJle C

, : -- '. - :"1 -;l-e-leHIIeM AHK c noMoIrIbIO Ha6opa

, - - -, - : :\;sction Kit. Qiagen' B coorBercrBl4l{ c

r" ril , : '* L* : ;\f ii npoIi3BOAIrTeJIt. Jlraruporanue
'1r ": .lii- ! :::i-:3prHo\1 6yQepe c ptcrIoJIb3oBaHIreM
- .  

: - ' - '  - ' r ! ,  f lo . l y ta ror  npoMexyroa{Hb le
'  :  ,  -  - . : , :  ! ; r . - l3br  PTK l l  PRR'

.l-' ,', -: l3er.lJIT pflI IIOCneAOBaTeJIbHbIX

,, ': r':..- " L. ::l.]]aliBat B [pOMeXyTOqIrbIe BeKTOpbI

lii l- .-- ,' : "-:. ! :::'l.lOraTe.-IbHbIX nJIa3MI4A:
: -: :- ,  - :a.rterrr n. la3MI{AbI pPSMCS pa3MepoM

r , 1 " " :.:: . ::(*ilHbl lI yHI{KUlnbHbIe CafTbI I.nfl

" '  "--:  :-  : : ; : : l lKul l l l  Ncol Noth Bgll l :

, : : - '* ::. aE3f\IeHT [JIa3MI',IAbI pEGFP pa3MepoM

: : - - :1 : : - - -3 to  6e lxa ,  o6naAaIOUUt
' - -,: -: .-- 3xcrlpeccl4poBarb 3eneHblft

: :"-: ' . : :*; i i ' t  5e-loK B COCTaBe reHoMa Bl{pyca

:::Rl QparueHr uIa3MI'IAbI pP7'5K'gpt'

,j ,oxcBlIp)'cHblfi rpoMorop pP7'5K u reH

:., 1 : - +oc $oPH6o:lurPaucQePasu

: ": -:.,-:iiil r.la3MHA IrHTerpaq[u npllBeAeHa Ha

- : ::il{3pe pINT-TKsppv. OLI3['IecKI4e Kaprbl

' : : l" - -TKsppv H plNT-RRsppv npIrBeAeHbI Ha

: , i -  - : .  coorBercrBeHHo.

:: : fII-T.T\q€HI4€ PEKOM6I4HAHTHbIX BI4PYCOB

: :: -. COAePXaTUID( feH 3elleHoro

i  :  - , : l ' . 111 I I 3 rO  6enKa .
' :: ,.,.; -rr;1 .]}IK pINT-TKsppv unll plNT-RRsppv

l": .il ',-ir K)jlbrypy KJIeTOK TecTI4KynbI oBIIbI'

3apaxeHHy[o BI'IpycoM oclrbl oBeII IxraMMa HVlCXl4'

flo:ryrenurte peKoM6IrHaHrHbIe BI'lpycHble KrIoHbI

o6nanalor crroco6Hocrblo SnyopecqupoBarb B 3eJIeHoM

.[ua[a3oHe 3A cqer 3Kcrlpeccl{u 3eJleHoro

$nyopecqlpyoI{ef o 6enKa' Hzuruqrae peKoM6I4HaHrHr'IX

KJTOHOB AOKa3bIBaer llpaBlrrlbHocrb c6opKl{ [na3MI{A

I4HTerpauI4I'I, a TaKXe BO3MOX(HOCTb I4CIIOJII',3OBaHI4',I

l]on] reHHbIX [na3MI',IA LM KOHCTpyIipoBaHIr'{

peKoM6I{HaHTOB, COAepxaIqlH IIeJreBbIe qyxepoAHble

reHbr.

OOPMYJIA U3OEPETEHIIfl

Pexorrl6uuanrHble rIJIa3MI4AHbIe AHK pINT-TKsppv

n pINT-RRsppv , o6naAalouue ciloco6Hocrblo

r4HTerpupoBaTbcs B reHoM Bl{pyca oclrbl oBerl v

xapaKTepIr3)TOUIUeCq cneAyIOUITMLI rIpI43HaKaMIr:

IrMeror pa3Mep 5894 u 5761 n'o'' coorBercrBeHHo' I{

.o4.p*ut' ttinOilt-ncoRf $panvrenr TIJIa3MI{AII pUC - I 9

pa3MepoM 2635 'n'oJ. ) {acroK HarraJla pelnIrKaIIIrI{; reH

ycrofrql4Bocrl{ K aMrIIrqI{JlnI{ny; aMnnlionquponanulrfi

$paruenr, o6pa6oranulril snAolryKnea3aMl{

p."tp"*U"" BamHI n PstI, xo4llp;rroulr'rfi N-xoHUeslro
qacTb r[MUAI{HKI{Ha3bI Btrpyca ocnbl OBeU pa3MepoM

t z J [l.o. l4llrl N-roHuesylo qacrb

pn6onyrleomApeAyKra3bl BI'Ipyca ocnbl oBeU pa3MepoM

762 n.o.; aun:ruQuqnpoBaHublft (pparureur'

o6pa6o'rannrtfi eu4onyxnea3aMll pecrplrKul{u PstI t't

HindIII , ro4Iapl'loqnfi C-xonqenyto qacrb

TI{MI'IAI4HKHHA3bI BI{PYCA OCtIbI OBEII PA3MEPOM 940 U'O''

LUfir C-xonqenyo qacrb pIr6oHyKneorI'IApeAyKTa3bI

Bl4pyca ocnbl oBeu pa3MepoM 780 n'o'; PstI-SphI

Spiruenr nna3MI'IAbI pPSMCS pa3MepoM 110 l'o''

coAepxauufi cI4HTerlItIecKI'Ifi npoMorop B4yca

ocrIoBaKIII{HbI I'I yHI',IKZ}JIbHbIe cafiTbl AJI' 3HAOHyKnea3

pecrpl4Kulrt,t NcoI, Notl, BgIII; NcoI-NotI $parrr'teur

rurzl3Ml{Abl pEGFP pa:u epov720 n'o'' KoAlrp)rotqril reH

3eJreHofo $.rryopecqupylouefo 6en a, o6laAaroruufr

clloco6Hocrblo 3Kclpeccl{poBarb sereHrrf

$nyopecuupForqufi 6elox B cocraBe reHoMa Bl4pyca

ocn"t oBeu; EcoRI-EcoRI $paruenr IUIa3MI4'[H

pP7.5Kgpt, BKJIIoqaIouI4fi nor<curpycHblfi npoMorop

pP7.5K 14 reH KcaHrI'IH-ryaHI{H-

$ocsopn6osr.tlrpauc$epasH Escherichia coli'



33028

€t }F Fecnyd*mancxse r.sey;&sc'B.*n*o€ npeArpnrrxe Ha np*se xo:nficrreu$qro BeJefi.r*",
<Havquo-ltccreJoBaTe,lbcxllli uxcruryr npo6;eu 6no,rorgqecrofi o*onacHocrn') I(o-nrrera
$eyk$ M}t$!.cr€psrsa o6pa3onaHHx R HayKl4 Peenyo:rnrlr Ka:*xctalr (,.I}FItr xa nNn III{H.n,S6
KH [4OfiPK]

<I20> Pe'ro**6xnau*I5lE rl:rc3M$xuue flFJK plNT'TKsppv N plNT-RRspplr, os.fiaga,$r*Ne
enccofsocrrls HHTerpHposaTFcs B FeHo*t s*rplca oenH GBe.U
<160> 4

<zI0> I

<2n> 723

4I2> DNA

<2I3> steep pox virus

<4O0> I

: TATGG ATCAC AGCAA

46 TGACT CCTTT ?T?AA

91 TATGT C?GAT ATCGA

1:6 GTEAT TGT?A A?TAG

;. S 1 T.TATT ATGAA CCACT

.?2'6 ?fecA &?ATS $AAA&

23'3" AAA?€ rACTA narn*
316 AGAr? frGr" AEGAC
]61 AGAP,T CACCA GAGCC

4*S AACA:T ?rTrA. AACSiT

451 CAAAT ATAqIT AAAAA

496 TATAG GACCT ATGTT

54L AGTTA AA/qcc TACCA

:!5 ATACT TFiiqi\{ G-qTAT

631 ?A&rA &*CAT ATA?'C

6"7 6 A$T?G A3&A& A?T&T'
.V?L 

GEA

GTATC ?&TTA ACGAT ET.?.SI ?&GAA AACGA
ATACT TATCA GAACA AGATG ATGAA ACAGC

A&ECA TTSTA ACATA T?T,AA A?IT? TTA?T

A?E,AA A.G.GAT &4.4T? A€A6T CCA?A GSTTA

G?CT6 &&C&4 TCTAF, AACAT TAGTT cATtT
T??T& CSA?A ?TA?T 1]A8?A A6ATT CCT&T

ACEAA TA&C.T GTAAA TA,\\G GGTAC ??&TC

AT GA rG&GA ?T&AA AEAE-6 AACTS r??TT
.ff&?,,&& {A?A: AT&CA CCYT& GAAAA G.ATCC

TTTA? CAATA ?rSC* e*&&A AASAA :|SAA

AAA 
"GG*C 

?Af*.c AirAr& "TACAT TTA,\T
?TCTG GCAAA AGTAC TGAAT TGA?A AGAAT

&.qgAE CGE&*: TArA& .AT*C?. 6TG?A GTAI\A

ACGA? &T'SSY AATTC TGTGT ATACA CATG&

T€CEA ?ATEA ACAAC TTTAT T'ATA? EA,*€"
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TCTTT AAA6A

GAAAA TiEAAT

AAGAA ?TfAA

TAACA AAATT

CGTTT TET.AA

GGAGT AA:G€A

taeaa rAAYA

CATTT ACTTA

GACAC GAGT?

AAAAT €T?GA

ATATA A.AAGT
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AGGAG GACG&
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<?10> 3

<?..11> 762

<?12> DNA

<21> sheep pox virus

<400> 3

1 GGATC CTATT

46 ATAGC TTT?T

91 CTTGT TTGTA

1-?6 ?AATC ATT?T

18i TTATT GATAT

226 AATTA ACAAA

271 AJU\'\C TAJUU\

316 TAGAA ATAAC

36.1 AGAAG TTAGT

4*6 ATGCA ??TAT

45i GTAAT CTATC

496 AATTC ATACC

341 CTTTT EETAT

5E5 CATTA GAAGG

u J- AATCA CAATG

6?S A?GTT AA,TCC

}27 CAGCA AATGA
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<210> 4

<21 l> 780

<21>Dl iA

€l3> sheep pex'virus

<40F 4

: CCC€G GTTAA TTAAT ?AATT

{6 ATEGT TC3CC AAACG ATGCT

9i CCCAT TCAGA TTT"IT T'TTTA

136 TASAT AA.I\TA TTCC? TCTC'T

:81 TAAGT &AGCT ATACA TTTCA

22{ GAA'AA CCA?A AAAGC ATCTA

2} T fuU\i\T CTTTC GGCCA AATTT

316 CAAAA AATGC CAATA TCTTT

351 TGAG.T TTTTT CCAAT CGGA?
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45i TTTCT TTATA AATA T&GGA

496 CTTTA AGAAT TGGTT CCA?T
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