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Influence of Duration of a Moderate Low Temperature Storage on
RNA of Cattle Diarrhea Virus Strains

W3y4anu BIusiHAE POJODKUTEIEHOCTH XPAaHEHHS B YCIOBUSX YMEPEHHO HU3KHX Temiiepatyp (ot —18 10 —30°C) Ha BO3MOXKHOCTb
U3MEHEHUS HYKIICOTUAHBIX l'[OCJ'[e)IOBaTeJ'leOCTeﬁ X reHoMa. AHaiu3 IIOJIYYEHHBIX PE3YJIbTATOB CBUACTEJIILCTBYET O TOM, 4YTO B
HanboJjee KOHCEPBAaTUBHOM y4acTke (5'- HeTpaHcaupyeMast 00J1acTh) FeHOMa BUpyca IMaper KPyIHOTO POraroro CKOTa HyKJI€OTHIHbIC
TOCIE/IOBATEIPHOCTH HE HAPYIIAIOTCS KAk B CIydae XpaHEHHs BUPyca IPH TeMIlepaTypax B auarnasone oT —18 10 —30°C B Teuenne
13 mec, Tak u npu 6onee uutensHoM xpaHenuu (12 set). B ITLP ¢ BHemHMMY npaiiMepaMu He yIaBanoch 0OHAPYKUTH IPOLYKTHI
HOJIMMEPa3HOii LIEITHOW PeaKI|y, a IPU HUCI0JIb30BAaHUU BHYTPEHHHUX MTpaiiMepoB JUIHHOM 195 nap HyKJI€OTHIOB OHH OBUTH IOy 4eHBbI,
4TO CBUAETENBCTBYET 0 Aerpafgaunu PHK B nponecce xpaHeHus Ipu yMEpEeHHO HU3KUX TeMIIepaTypax.

Knrwouesuvie cnoga: Bupyc nuapen, yMEpeHHO HU3KHE TeMIIepaTypbl, HOJIMMEpa3Has LeTHas peaKius.

BuByanu BIMB TpuBaJIOCTi 30epiraHHs B yMOBax MOMipHO HU3bKHX TemmepaTyp (Bix —18 mo —30°C) Ha MOXIHBICTb 3MiHH
HYKJICOTHHUX MOCIIZOBHOCTEH! X reHOMY. AHaJli3 OTPUMaHUX Pe3yJIbTaTiB CBITYUTH PO Te, 110 B HAiOLIbII KOHCEPBATUBHIHN UISHII
(5'- HeTpaHcbOBaHA AISIHKA) TEHOMY Bipycy Aiapei BelIHKoi poraroi Xyno0H HyKJICOTH/HI MOCIiTOBHOCTI HE MOPYIIYIOTHCS SIK Yy
BUINAJIKy 30epiranHs Bipycy npu temmneparypax Bix—18 10—-30°C npotsrom 13 mic, Tak i mpu Oinbiu TprBanomMy 36epiranti (12 pokis).
VY TILIP i3 30BHIMIHIMU mpaliMepaMy HE BIABAJIOCS BUSBHTH MPOIYKTIB IOJIIMEpa3HOl JIAHIIOrOBOI peakiii, a Py BUKOPUCTAHHI
BHYTPILIHIX IpaiiMepiB ZoBKUHOIO 195 map HyKJICOTHAIB MPOAYKTH OyJIM OTpUMaHi, o cBiquuTh npo aerpaxaniro PHK y nporneci
30epiraHHs B yMOBax IOMIpHO HU3bKUX TEMIEPaTyp.

Kniouosi cnosa: Bipyc niapei, moMipHO HU3bKi TEeMIIepaTypH, MojliMepas3Ha JaHIIOr0Ba peaKilis.

There was studied the effect of storage duration under conditions of moderate low temperature (from —18 down to —30°C) on the
possibility to change nucleotide sequence of their genome. Analysis of obtained results testify to the fact that within the most con-
servative site (15’ -untranslated region) of cattle diarrhea virus genome the nucleotide sequences are not impaired both in case of virus
storage at temperatures from —18 down to —30°C for 13 months and under longer storage term (for 12 years). In reaction with outer
primers there was impossible to reveal the products of polymerase chain reaction and when using inner primers with the length of 195

pairs of nucleotides they were obtained, that confirmed the RNA degradation during storage of moderate low temperatures.
Key-words: diarrhea virus, moderate low temperatures, polymerase chain reaction.

Pa3zBuTHe MeToaa monuMepazHoil HEMHOU peakuu
(III1P) mo3BoNsieT yCOBEPIICHCTBOBATh Jlabopa-
TOPHYIO JTUAarHOCTUKY BUPYCHBIX M OaKTepHAIbHBIX
MH(DEKIUH myTeM MpsSAMOTO 0OHAPYKEHUS HYKIJICH-
HOBBIX KHUCTIOT BUPYCOB, TPOKAPUOTOB U SYKapUOTOB.
B ocnoge IIIIP jieXUT MHOTOKpaTHOE MOBTOPEHUE
LIMKJIOB YABOCHHUS (aMIUTH(UKAIHS ) CIICIIU(PUIECKOTO
ydacTKa HYKJIEOTHIHOW IMOCIeI0BaTECIbHOCTH.
I'maBHOE HOCTOWMHCTBO METOJa — OYEHBH BBICOKAS
YyBCTBUTEIBHOCTH, B onHOATanHo [TP ¢ BHemHUMEI
npaiMepamMu MO3BOJISIET BBISIBUTH BUPYC B 00pasmax
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Development of the method of polymerase chain
reaction (PCR) enables of improving laboratory
diagnostics of virus and bacterial infections by direct
revealing of nucleic acids of viruses, prokaryotes and
eukaryotes. In the base of PCR there are multiple
repetitions of the duplication cycles (amplification)
of specific site of nucleotide sequence. The main
advantage of the method is very high sensitivity, in
one-stage PCR with outer primers it is possible to
reveal virus in the samples with titer of 10%-10° CPE
titers,,,,. Application of repeated PCR with inner
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¢ tutpom 10*-10¢ T s,,,,- [IppuMeHeHnE TOBTOPHO#
[P c BuyrpenHumu mnpaiimepamu (nested-PCR,
raesgoBas [11[P) moBsIlraeT 9yBCTBUTENBHOCTH 0
0,01 TU s, [2]. Pesymprar MoxeT OBITH MOTy4YEH
B TEYEHHE OJHOTO paboyero IHS.

[TonnmepasHas nenHas peakius crajga TEXHOJO-
TMYHOH ¢ HayasioM ucnodib3oBanus JJHK-nonumepas,
BBIJICP)KUBAIOIIUX MHOTOKpATHBIN HarpeB 10 96°C,
YTO MO3BOJSAET MPOBOAUTH €€ B aBTOMAaTHYECKOM
pexuMe B amniauduraTope, obecrneynBaonem
MoAAepKaHue 3aJaHHOW TeMIepaTypsl B peakx-
uuoHHo cmecu. Bosmoxnoctu I[P B uaeHtu-
¢ukarun JIHK u PHK-conepxarux BupycoB Bo3poc-
JU B CBA3HU C BBIJICJICHUEM HOBOM NMOIUMEPA3BI U3
TepMO(UIHLHOTO MUKpOOpTranu3ma 1hermus thermo-
fillus, xoTOpas BKIIOYaeT 1 MOIUMEPa3HyI0, H 00paTHO
TPaHCKPUITAa3HYIO aKTUBHOCTU. B cBs3u ¢ 3TUM
ynpomaetcs BoisiBnenue PHK- cogepxkamux
Bupycos B IIIIP.

Hogwrii 3Tam pa3Butrs OHOTEXHOIOTUN TPOTHBO-
BHPYCHBIX IIpENapaToB U IUArHOCTUYECKUX HAaOOpOB
TpeOyeT BEICOKOKaYeCTBEHHOTO BUPYCHOT'O CBIPbS, Ha
OCHOBE KOTOPOT'0 3TH Ipenapars! Mpou3BOAATCS. bpito
MOKa3aHo [4], 4To JIMTeNbHOE XpaHEHHE BUPYCHBIX
IITAMMOB B YCJIOBHSAX YMEPEHHO HU3KUX TEMIIEPATYP
BeJeT K HapyLIEHUIO LEJIOCTHOCTH UX YJIbTpa-
CTPYKTYpBI, CHHKEHUIO OMOJOTHYECKON aKTUBHOCTH
1 UMMYHOT€HHBIX CBOMCTB. [1o cpaBHEHMIO C BUpyCa-
MU [aparpuiina-3, BUpyc JUapey KpyIHOTo poraToro
cxora (Bl KPC) okazancs Oonee yCTOWYMBEIM TpU
XpaHEHHWHU B JAHHBIX YCJIOBHUSIX WU MPHU KPaTKO-
BPEMEHHOM XpaHEHHUH 3aMETHBIX U3MEHEHUH yIbTpa-
CTPYKTYDbI BUpYyca He ObUIO BBIABIICHO. Clle Iy IOIM
3TaroM HCCICAOBAHUN OBLIO M3yUYCHHE BIHSHUA
MPOAOIKUTEIFHOCTH XPAaHEHHs MITAMMOB BHpYyca
IUaped Ha HyKJICOTHIHBIE MOCIEA0BATEIbHOCTH HX
regoma metomgoMm IILIP.

ITo coBpemennoii knaccupukanuu B KPC
OTHOCHTCS K pOJIy IECTUBUPYCOB cemeiicTBa Flavivi-
ridae [1] BBI3BIBa€T BUPYCHYIO AHApeI0 W OOJIE3Hb
CIAM3HUCTHIX Yalle BCETO y TeNsT B BO3pacTe A0
noiyrtopa JieT. Bo3MoXXHO Taxke rmopakeHue B3poc-
JIBIX )KUBOTHBIX. CMEPTHOCTH TEJAT, CAMOIIPOU3BOIb-
HbIE a0OPTHI, CHIKEHHE MTPOAYKTUBHOCTH MOJIOYHOTO
KHUBOTHOBOACTBA HAHOCST 3HAYUTEIbHBII SKOHOMU-
yeckuil ymep0 cenbckomy xo3sicTBy [5]. B 90-x
rojiax MpoIuIOro BeKa B AMMU300THYECKHIX BCTIBIIIIKAX
3a0oJeBaHusl OBUIM OOHAPYIKEHBI M30JISITHl BUPYCOB
Bl KPC, kotopble uMENH TOMOJIOTHIO BCETO JHILb
70% B Hambojee KOHCEPBATUBHOW YacTH I'€HOMa
(5-nerpancaupyemas 00yacte) ¢ peepeHTHBIMU
mramMMaMu Bupyca. [1o 3Toit mpuuuHe 65110 peasio-
skeHo pazgenuts mrammel Bl KPC Ha nBa renotuna,
K IEpBOMY OTHECHH pedepeHTHbIE MITAMMBI, KO
BTOPOMY — BHOBb BBIABIEHHBbIE [5]. Ompenenens
AHTUTEHHBIE Pa3IUYUd MEXAY NPEeACTaBUTEIIMHU
JIBYX T€HOTHUIIOB.
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primers (nested-PCR) increases sensitivity up to 0.01
CPE titers,, [2]. The result may be obtained within
one working day.

PCR became technological procedure with the
beginning of using DNA-polymerases, surviving
multiple heating up to 96°C that allows to perform it
automatically (with amplifier) providing the main-
tenance of set temperature in reaction mixture. PCR
opportunities in identifying DNA and RNA-containing
viruses have enhanced due to isolation of new
polymerase from thermophilic microorganism Thermus
thermofillus comprising both polymerase and
reversible trans-criptase activities. In this connection
the revealing of RNA-containing viruses with PCR is
getting simpler.

New stage of biotechnological development for anti-
virus products demands high quality of virus raw
materials, on those base these preparations are
produced. It has been shown that long-term storage
of viral strains under conditions of moderate low
temperatures leads to the disorder in the integrity of
their ultrastructure, reduction of biological activity and
immunogenic properties in comparison with the viruses
of para-grippe 3, diarrhea virus of cattle occurred to
be more resistant during storage under mentioned
conditions and at short-term storage there were not
found manifested changes in virus ultra-structure. Next
research stage is the studying of the effect of storage
duration for strains of diarrhea virus (DV) on nucleotide
sequences of their genome by means of PCR.

According to modern classification of cattle DV,
referred to pestiviruses of the Flaviviridae [1], causes
virus diarrhea and diseases of mucous membranes in
calves aged under 18 months. The infection of more
aged animals is also possible. Calves’ death,
spontaneous abortions, reduction of productivity of
dairy farming have been done economic harm to
agriculture. In the 90s of last century in epizootic
outbreak of disease there were found the isolates of
cattle DV, having only 70% homology in the most
conservative part of genome (5’-untranslated region)
with reference virus strains. Therefore it was proposed
to divide cattle DV strains into two gene types: to the
first one reference strains were referred, to the second
one newly revealed ones [5]. Anti-gene differences
between representatives of two gene types were
determined.

Up to now the cattle DV strains are not divided
into serotypes, however immune sera versus the strains
of the first gene type do not neutralize infection
properties of all the strains for the second gene type,
that finally may be the cause of ineffective vaccination
and appearance of diseases epizooties [5].

Research aim was to investigate the effect of
storage duration under moderate low temperature
(-18+30°C) of cattle DV genome on the possibility
to alter its nucleotide sequence.
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o macrosmero Bpemenu mrammel B/ KPC me
MOJIpa3aesIIOT Ha CEPOTHUIIBI, OTHAKO WMMYHHBIE
CHIBOPOTKU IPOTUB IITAMMOB MEPBOI'0 T€HOTHUIIA HE
HEUTPaIU3yIOT HH(PEKIIMOHHBIE CBOWCTBA BCEX
LITAMMOB BTOPOro reHotuna [4], 4TO B KOHEYHOM
UTOTE€ MOXET OBITh MPUYHUHOHN Hed(PPeKTHUBHOIM
BaKIMHAIIMY ¥ BO3HUKHOBEHHS SITM300THH O0e3HN [5].

Henp uccaenoBanus — U3y4yeHUE BIUSHUS JJIH-
tensHOCTH Xpanerus B/| KPC B ycnoBusx ymepeHHO
Hu3kux Temmeparyp (ot —18 mo —30°C) Ha BO3MOX-
HOCTh W3MEHCHUS HYKJICOTHUIHBIX IOCJIECIOBATEIh-
HOCTEH ero reHoma.

MaTtepuarbl n meToAbI

HccnenoBanu mpou3BOACTBEHHBIE HMITaMMBI
Bupyca auapeu “OperoH-C24V”, 3nu300TUYECKUI
“YHAIEB-25”, npenoctaBnennsie HUM skcnepu-
MEHTAJIbHOM U KIIMHUYECKON BEeTepUHAPHON METULIU-
Hbl YAAH, ucnons3yembie 151 HOAY4YEHUS BaKUIUH U
JUarHOCTHKYMOB.

[TamMMBI XpaHUIU NIPH TemmepaType oT —18 1o
-30°C ot 13 mec no 12 ner. INLP npoBogumu B
OTIelie BUPYCOJOTHH [ 0CynapcTBEHHOTO BEeTEpH-
HapHoro nHcTuTyTa I. [Tymassr (Ilompma) cormacHo
JoroBopy o TBopueckoM corpyauudectse. [locme
XpaHEeHUs B yCIOBHUIX YMEPEHHO HU3KUX TEMIIEPATYP
BUPYC KYJIbTHBHUPOBAIIM B TEUCHUE TPEX JTHEW Ha
knetkax MDBK (I'ocymapcTBeHHBIH BeTepHUHAPHBII
uHCTUTYT, I. [lynasa, [Tonpia) ¢ nobasienuem 10%-i
JIOIAJANHOMN CBIBOPOTKHU mipu Temmeparype 37°C u
4% CO,. Yepes 3-e CyTOK HaOMIONAIM LIUTONATHYEC-
kuit adpdexr (LIID), kynpTypanbHble COCYIBI C
nposisuBLIuMcs I3 nomemianyu B X0I0JuIbHUK PU
—70°C. Ha mepBOoM 3Talme HCCJIEA0BaHUI MOCIe
pa3MoOpaXuBaHUA KYJIbTYypbl TOTAJIBHO JKCTpa-
rupoBainu PHK c mpumenenmem TRI (Total RNA
Isolation System) ¢pupmbr “Sigma” mo metoauke [3].

Bropoii aTan — npoBeneHre 00paTHOM TPAaHCKPHII-
uuu PHK u nmonumepasHoOW 1HemHON peakunuu
(OT-IILIP). ITpu cuHTE3€ MEpBOM HEM KOMIUIEMEH-
taproit JIHK (k-JIHK) na Bupychoit PHK ucmnons3o-
Banu PHK-3aBucumytro JIHK- monumepasy us Bupyca
muenobnacro3a nrun (AMV) mo oOmenpuHsITON
Meronuke [2]. Ammmudukanus k-JIHK ocymecTss-
Jach C MPUMEHEHUEM CIECHU(PUIHBIX IS KaXI0TO
BHpYyca IIpaiiMepoB MpH ONTUMAJIHHBIX YCIOBHAX.

[ns Bupyca nuapeu 1P npooaunu ¢ npaiime-
pamu 324F (atg cccttagtaggactagea) u 326R (gtacat
ggcacatgga gttga), IOKaTn30BaHHBIMH B 00JIaCTH
108-395 HyKIJI€OTHIHOM TOCIIENOBATENFHOCTH, 1 ITPaii-
mepamu 188F (gta gtcgtcagtg gttcg)-366R (atctc tgcet
gtacat ggc acatgga gttga), pacriojokKeHHbIMHU Ha y4acT-
ke 188-383 HykieoTugHOM MOCIe0BATENBHOCTH.

CornacHo [5] renom B/l KPC npexncrasnsier coboii
onHonuteByto witoc-PHK Bennuunoit oxono 12500
HYKJIEOTHOB, XOTS y HEKOTOPHIX M30JIATOB BUpYycCa
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Materials and methods

There were investigated industrial strains of
diarrhea virus “Oregon-C24”, epizootic one “UNDIEV-
25” provided by R&D Institute of Experimental and
Clinical Veterinary Medicine of the Ukrainian Academy
of Agrarian Sciences, used for obtaining vaccines and
diagnostic preparations.

Strains were stored at temperatures from —18 to
—30°C from 13 months to 12 years. PCR was perfor-
med at the department of Virology of State Veterinary
Institute (Pulawu, Poland) in accordance with the
collaboration agreement. After storage under moderate
low temperatures the virus was cultured for 3 days
with MDBK cells (State Veterinary Institute, Pulawu,
Poland) by adding 10% of equine serum at 37°C and
4% CO,. In 3 days there was observed cytopathogenic
effect (CPE) and cultural vessels with manifested CPE
were placed into refrigerator at —70°C. The first
research stage was thawing of culture with following
extraction of complete RNA using TRI (Total RNA iso-
lation System) of “Sigma” on the methods reported [3].

The second stage is DNA reverse transcription and
RT-PCR. During synthesis of the first stage of
complementary DNA (c-DNA) on virus RNA there
was used RNA-dependent DNA-polymerase from
avian myeloblastosis virus (AMV) according to
traditional methods [2]. Amplification of c-DNA was
performed using the specific for each virus primers
under optimal conditions.

For DV PCR was performed with 324F primers
(atg cccttagtaggactagea) and 326R (gtacat ggcacatgga
gtta), localized within the area of 108-395 of nucleotide
sequence and 188F primers (gta gtcgtcagtg gttcg) —
366R (atctc tgct gtacat gge acatgga gttga), localized
within the site 188-383 of nucleotide sequence.

As it has been reported [5] cattle DV genome
represents one-chain plus-RNA with the size of 12,500
nucleotides, though in some virus isolates there are
possible various deviation from the set value.

Genome segments with the length of 287 and 197
base pairs were subjected to amplification. To reveal
amplified sequences electrophoresis in poly-acrylamide
gel was applied.

There have been performed 30 cycles of PCR with
the following parameters: heating up to 94°C for 10
sec, 50°C for 45 sec. “Oregon-C24V” strains of
25.01.92 and “UNDIEV-25” of 05.02.92 after
conducting of the second “blind” passage in MDBK
culture were subjected to PCR with the following
parameters: 48°C for 45 min, 94°C for 2 min (94°C
for 10 sec, 56°C for 30 sec, 68°C for 30 sec)x30;
68°C for 7 min, and pause at 4°C. To determine poly-
morphism of restriction fragments there were used 3
restriction enzymes: Ava I (“New England Biolab”),
Pst I (“Fermentas”), Xho I (“Promega”). Restriction
was performed at 37°C for 60 min.

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N21



BO3MOKHBI 3HAUUTEIbHBIE PACXOKACHUS C JaHHBIM
3HAUYCHHEM.

AMIuMpUKaUy MOIBEprajii CerMEHThI reHoMa,
nMerole uHy 287 u 195 nap Hykneoruaos. s
o0OHapyKeHHs aMIUTH(UITMPOBAHHBIX ITOCIIEI0BATEb-
HOCTEW IPUMEHSUTH 3JIEKTPOPOpe3 B MOJTHAKPUITAMHI-
HOM TeJIe.

breino mposeneno 30 mukmo [P ¢ Takumu
napamerpamu: Harpes 10 94°C — 10 ¢, 50°C — 45 ¢,
68°C — 45 ¢. llltammer “Operon-C24V” or 25.01.92
n “YHIAIEB-25” ot 05.02.92 mocne npoBeneHUs
BTOPOTO clienoro naccaxa B KynsTrype MDBK
nonsepranuch [1LP ¢ mapamerpamu: 48°C — 45 muH,
94°C — 2 mun ( 94°C — 10 ¢, 56°C — 30 c, 68°C —
30 ¢)x30; 68°C — 7 mun, 4°C — may3a. [l onpenerne-
HUS onuMopu3Ma PECTPUKIHMOHHBIX (ParMEeHTOB
HCTIONB30BaIN 3 sH3UMa pectpukinmu: Ava [ (“New
England Biolab”), Pst I (“Fermentas™), Xho I
(“Promega”). PecTpukunio mpoBOIMIN ITPH TEMIIEPaA-
type 37°C B Teuenne 60 MUH.

ITocne pecTpukIiy OBUT BRITOJIHEH IEKTpodopes
B nonuakpuamugHoMm reie 12,5% Excel Gel (“Phar-
macia-Biotech”) ¢ oxmaxkeHreM IINTHI, HA KOTOPOU
pasmemaercs rens, 10 15°C. Ilapametpsl amekTpo-
¢dopeza: 600 B, 25 MA, 15 BT.

Pe3yAbTaThl M 00CYyXAeHue

Ha puc. 1 mpencraBieHbl pe3yinbTaThl THE3IOBOM
[P ¢ mpaitmepamu 188F u 366R. IIpu aToM pazmep
MpOayKTa cocTaBui 195 map ocHOBaHMY U MOTyYeH
JUISL BceX 00pasIioB.

ITockonbKy TTOCIIE TIEPBOTO TTACCaXKa B KIIETOUHBIX
KyJIbTypax, HHOHUITUPOBAHHBIX MITaMMaMK ““Operox-
C24V” ot 25.01.92 u “YHAIEB-25” ot 05.02.92,
OUTOMAaTUYEeCKOro 3 PeKxTa He HaONIomanu, 3TH
00pa31bel OBLTHM TMOABEPTHYTHI BTOPOMY CIEIIOMY
naccaxy B 1uHuU kiietok MDBK, rae no ucreuennn
3 nHel WHKyOaluu OoTMEYaldd 3aMETHOE IUTOTa-
THueckoe nerictBue B 60-70% KIETOK, MOCIIE YEero
KJIeTKH 3amopaxkuBaiu mpu —70°C.

B pesynwrare nmpoBeaeHusT 00paTHOW TPaHCKPHII-
UM ¢ TIOIMMEPA30H TPH MOCIICAYIONICH aMILUTH(HUKAITAN
npoaykroB [I1IP He 6pu10 TIONTy4eHO (pHC. 2). brlna
MIpEeANpUHATa MONBITKa peammudukanun k-JHK
MeTo1oM rHe310Bo# [T P ¢ BHyTpeHHUMU TpaiiMepa-
mu 188F 1 366R, niisa aToro ucnonp3osanu K-JIHK u3
[P co craprepamu 324F u 326R. Onsate Oblia
BeINoNTHEeHA SKcTpakius PHK u3 atux 00pasios u u3
paHee 3aMOpOXKEeHHBIX 00pa3noB “OperoH-C24V” ot
29.12.02 u “YHIIEB-25 ot 11.02.03 ¢ nocnenyto-
UM nposenenneM ogHocraauiinoi I[P ¢ mpaiime-
pamu 324F u 326R — mpomykros I111P He 65110 MOTY-
yeHo. Torga Ty ke peakmHOHHYI0 CMECh HCIIOJb-
3oBasm Jutst THe3moBo# T1LIP ¢ mpaiimepamu 188F u
366R. Pe3ynbraThl peakiuu IpeIcTaBlIeHbl Ha puc. 3.
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After restriction there was done electrophoresis in
polyacrylamide gel 12.5% Excel Gel (Pharmacia-
Biotech) with cooling the plate with the gel down to
15°C. Electrophoresis parameters are 600V, 25mA,
15W.

Results and discussion

Fig. 1 shows the results of nested PCR with 188F
and 366R primers. In this case the size of product made
195 base pairs and has been obtained for all samples.

Since after the first passage in cell cultures infected
with strains “Oregon-C24V” of 25.01.92 and
“UNDIEV” 0f 05.02.92, no cytopathogenic effect was
observed, these samples were subjected to the second
passage in MDBK cell line, where 3 incubation days
later there was found cytopathogenic effect in 60-70%
of cells with following their freezing at —70°C.

After reverse transcription with polymerase at
following amplification no PCR products were obtained
(Fig. 2).

There has been done the attempt of re-amplification
of c-DNA by nested PCR with inner primers 188F
and 366R for this c-DNA from PCR with the starters
of 324F and 326R were used. Once again there was
performed RNA extraction from these samples and
those earlier frozen “Oregon-C24” of 29.12.02 and
“UNDIEV-25" of 11.02.03 with following one-stage
PCR with primers 324F and 326R, no PCR products
were obtained. Then the same reaction mixture was
used for nested PCR with 188F and 366R primers.
Reaction results are presented in Fig. 3.

Puc. 1. Pesynsrarsr rae3noBoit P ¢ mpaiimepamu 188F u
366R. Pazmep npoaykra 195 ocHOBaHMI OTyYeH Ul BCEX
00pasmnos.

Fig.1. Results of nested PCR with 188F and 366R primers.
Size of 195 bases product is obtained for all samples.
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Puc. 2. Pesynsrars! oqHoctaguitnoit 1P ¢ npaiimepamu
324F u 326R. O6pazus! 1 — “Operon-C24V” ot 25.01.92;
2 — “Operon-C24V> 29.12.02; 3 — “YH/IEB-25” ot
05.02.92; 4 —“YHAIEB-25" ot 11.02.03 — oTpuIaTensHEIC.
O6pasusl 5 u 6 — Uuctutyt Bupyconoruu (Ilonbia) —
JIOTIOJTHUTENIFHBIE TEPPUTOPHATIBHBIE H30JISATHL.

Fig. 2. Results of one-stage PCR with 324F and 326R primers.
Samples 1 —“Oregon-C24V” of 25.01.92; 2—“Oregon-C24V”
0f29.12.02; 3—“UNDIEV-25" 0 05.02.92; 4 —“UNDIEV-25”
of 11.02.03 are negative. Samples 5 and 6 are additional
territorial isolates of the Institute of Virology (Poland).

[Ipu n3ydenun nonmumMopdu3mMa pecTPUKIIMOHHBIX
¢parmentoB (RFLP) mocne OT-IILIP (324F u 326R)
u rae3gosoi TP (188F u 366R) mpumensmu Tpu
pecTpuKiIHOHHBIX epMenTa. C momorisio hepMeHTa
Ava | 6611 mostyueH ¢pparMeHT BETUIHHOM 0KoJI0 160
rap OCHOBAHUH JJIs BCEX aHATU3UPYEMBIX IITAMMOB.
Memnbimii pparmMeHT u3 37 map OCHOBAaHUN MHIPH-
poBan u3 rens. Bce 4 oopasua B/l KPC nanu
UACHTUYHOE pa3felieHue ¢ 3TUM (PEPMEHTOM.

C nmomompio gepmenta Pst I moarBepxkaeno
HaJIM4ue PECTPUKIIMOHHON TOYKHM IMyTEM MOTydeHUS
(dparmenTa aauHON 153 mapbl OCHOBaHHUH ISl BCEX
LITaMMOB Pa3HOTO CPOKa XpaHEHHs. DTO O3HAUaeT,
YTO BCE aHAJIU3UPYEMBbIEC IMTAMMBI OTHOCATCS K
nepomy renoruiry BJl KPC.

Crennpuynocts npoaykra peakiuu OT-TILP u3
HekonupyeMmoro ydyactka ¢ konna 5' UTR renoma
BHUpyca onpeneneHa metogqoM RFLP ¢ mpumenennem
(depmenTta Xho L. [Tpu 3TOM OBLI IIOIYYEH 03KUTaEMBIH
(¢bparMeHT JMIMHOW OKOJIO 159 map ocHOBaHU.
Menbumii (hparMeHT, COCTOSAIMIA U3 36 map OCHOBa-
HUH, MUTPHPOBAJI U3 TelIs.

WNaentnyHocTh HaOMOgaeMbix npoduiieii pecr-
PHUKIIMOHHOTO aHajlIW3a HCCIEeAyeMBIX ITaMMOB
CBsI3aHa C BEICOKUM KOHCcepBaTu3MoM paiiona 5' UTR
B renome Bl KPC. [Inst Toro 4toObI momyuuTh Oolee
TMOJTHBIH aHAJIN3, HEOOXOJMMO HCIIOIb30BaTh IPOIYKT
U3 JIpyrux ydacTkoB B reHome BJI, omimnuaronmxcs
Oounpeit uameHInBoCTHIO (NS23 wm E2). Oto Oyner
CJICAYIOIIMM 3TallOM HAaIIUX UCCIEIOBaHUH.
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Puc. 3. Pesynsrarer nosropHoii [P ¢ mpaitmepamu 188F u
366R. O6pasusr: 1 — “Operon-C24V”ot 25.01.92; 2 —
“YHAIEB-25” 01 05.02.92; 3 1 4 — IHCTUTYT BUPYCOJIOTHH
(ITompmia), 5 —“Operon-C24V” ot 29.12.02; 6 — “YH/I-
EB-25” 0111.02.03; 7 — oTpHLIaTeIbHBII KOHTPOIIb.

Fig. 3. Results of multiple PCR with 188F and 366R primers.
Samples 1 —“Oregon-C24V” 0f25.01.92; 2 - “UNDIEV-25”
of 05.02.92; 3 and 4 are of the Institute of virology (Poland);
5 — “Oregon-C24V” of 29.12.02; 6 — “UNDIEV-25” of
11.02.03; 7 is negative control.

When studying polymorphism of restriction
fragments after RT- (324F and 326R) and nested PCR
(188F and 366R) three restriction enzymes were used.
Using Ava I enzyme there was obtained fragment of
160 base pairs for all analyzed strains. Less fragment
of 37 base pairs migrated out of gel. All 4 samples of
cattle DV showed identical separation with this
enzyme.

For enzyme Pst I there has been confirmed the
presence of restriction point when obtaining the
fragment with the length of 153 base pairs for all strains
of various storage terms, that means that all analyzed
strains are referred to the first gene type of cattle DV.

Specificity of RT-PCR product from non-coded site
of 5’UTR terminal of virus genome is found by RELP
method using Xho I enzyme. In this case there has
been obtained expected fragment with the length about
159 base pairs. Less fragment consisting of 36 base
pairs migrated out of gel.

Identity of the observed profiles of restriction
analysis of the strains under study is related to a high
conservatism of 5’UTR region in cattle DV genome.
In order to obtain more complete analysis it is
necessary to use the product from other sites in DV
genome, differing by higher changeability (NS23 or
E2). This will be the next stage of our research.

Conclusions
Thus, in the most conservative site (5’-untranslated
region) of cattle DV genome the nucleotide sequences
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BbiBOADI

Takum o6pa3om, B Hanboyiee KOHCEPBATHBHOM
yuacTtke (5'- HeTpaHciupyemas oonacts) renoma BJl
KPC nykneoTngHble MOCIEN0BATENBHOCTH HE HAPY-
LIAI0TCS KaK B CIIy4yae XpaHEHHs BUpYyca IIpY TEMIIEpa-
typax oT —18 mo —30°C B TedyeHHE TPUHAAIATH
MECSIIEB, TaK U IpH OoJiee IUTeN-HOM XpaHeHuH (12
JIeT).

ITockonbKy ¢ BHEIWIHMMU NpaiMepaMu, UME0-
UMy JUTHHY 287 map HyKJICOTHIOB, HE yIaBajloCh
00HapyxuTh poaykToB [111P, a mpu ncmoas30BaHmm
BHYTPEHHHUX TpaiiMepoB JuHON 195 map Hykieo-
THUIOB TPOXYKTHl OBUIHA TONYYEHBI, 3TO CBHUICTEIb-
CTBYET O TOM, YTO IIPOUCXOIUT AETPATAIHS BUPYCHOMN
PHK B nmpouecce npogosKUTENBHOTO  XpaHEHHUS B
YCIIOBUSX YMEPEHHO HU3KHUX TEMIIEpATyp.
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are not impaired both during virus storage at
temperatures from —18 down to —30°C for 13 months
and during longer storage (for 12 years).

Since with outer primers with the length of 287
base pairs it was impossible to find the PCR products,
they were obtained when using inner primers with the
length of 195 base pairs, this fact testified to the
degradation of virus RNA during long-term storage
under moderate low temperatures.
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