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IpoBeneH aHanu3 GeIKOB HEOYHIICHHBIX CycleH3uil Bupyca auapeu (BJ]) kpymHoro poraroro ckora mramm “Operon C24-V”,
MOJIBEPIaBLIMXCS 3aMOPAXMBAHUIO C MOCIEAYIOIUM XpaHeHHeM Inpu temneparypax -18, -30°C ot 20 cyt no 10 ner. Ilpu stom
BBISIBIICHBI CHUKCHHE HH()EKIIMOHHON aKTUBHOCTH U JICTPaIalyisi OCIKOB BUPYCCOACPIKAIMX CyCHECH3HI, XPaHUBILUXCS ATHTEIBHOE

BpEMs B YCIOBHUSIX YMEPEHHO HU3KOH TeMIIEpaTyphl.

Knrouegwie cnosa: 6enxu BUpyccoaepiKallux CyCICH3UH, yMEPEHHO HU3KHE TEMIIEPaTypbl

IpoBezeHo aHai3 GiIKiB HEOUHILCHHUX CYCIEH31H Bipycy aiapei Benukoi poraroi xyao6wu mram “Operon C24-V”, 1110 3aMOpOXyBan
3 HACTYIHUM 30epexeHHsM npu temneparypax -18, -30°C Bix 20 ai6 no 10 pokis. Ilpu 1boMy BUSIBICHO 3HIDKSHHS iH(EKUiHHOT
aKTUBHOCTI i Zierpaanis Oi1KiB BipyCBMIIIYIOUUX CyCIICH31H, 10 30epiraancsi TPUBANIMiL Yac B yMOBaxX IIOMipPHO HU3bKOI TEMIEpaTypH.
Knrouoei cnosa: 6111ku BipyCBMIIYIOUUX CYCIICH31i, TIOMIPHO HU3bKi TEMIIEPATYPH.

The authors have performed the analysis of proteins of non-purified suspensions of cattle diarrhea virus (DV), “Oregon C-24 V”
strain, subjected to freezing with a further storage at -18, -30°C from 20 days to 10 years. At the same time there were revealed both
the decrease of infectious activity and the degradation of virus-containing suspensions proteins, stored for a long time at moderately

low temperature.

Key-words: proteins of virus-containing suspensions, moderately low temperatures.

buonoruueckne cBoiicTBa MUKPOOPTraHU3MOB IPU
KOHCEPBHUPOBAaHUU MOKHO COXPAHHUTh J00ABICHUEM B
Cpelbl KOHCEPBUPOBAHUSA TAKUX KPHOIPOTEKTOPOB,
kak JIMCO, I19I'-400, runepun u apyrue [1, 3].
OnHako M3BECTHO, YTO KPHOMPOTEKTOPHI MOTYT
BBI3BIBAaTh KOH(OPMALIMOHHBIE U3MEHEHHS OCTIKOB U
HYKJIEWHOBBIX KHCIIOT MHKpoopraHu3smos [4, 8].
[TosToMy TpuM KOHCEPBHPOBAHHH BUPYCOB MBI I10
BO3MOXHOCTH HE HMCIIOJIb30BAaIN HCKYCCTBEHHBIE
KpUONPOTEKTOPHI, 3amopaxuBas BJl kpynHoro
poraroro ckora mramm “Operon C24-V” B kieTod-
HOM JETPHUTE, TOCKOJIBKY B [5] OBIIIO OTMEUYEHO, YTO
CyOKJIETOYHBIE KOMIIOHEHTHI JAETPUTA B YCIOBHSIX
runoTepmMudeckoro xpanenus (4°C) oxasplBaiu
NPOTEKTUBHOE ACHCTBHUE HAa BUPYC PUHOTpPAXEHUTa
mwramM “MongaBckuii”.

Lens paboTsl — aHanu3 OENKOB B BHpYccOmep-
KaIUX CYCIEH3HSX, MOJBEPraBIINXCSA 3aMOPaKH-
BaHMIO, JIOJITOCPOYHO M KPATKOBPEMEHHO XPaHHUBIIINXCS
pu -18, -30°C, u BBISABJIICHHE IPU STOM BO3MOXKHBIX
€CTECTBEHHBIX IPOTEKTHBHBIX KOMIIOHEHTOB TaHHBIX
CYCIIEH3U.

Microorganism’s biological properties during cryopre-
servation can be preserved by adding into the
preservation media such cryoprotectants as DMSO,
PEG-400, glycerol and others [1,3]. However, cryo-
protectants are known to provoke the confor-mational
changes in proteins and nucleic acids of microorga-
nisms [4,8]. Thus during cryopreservation of viruses
we, as far as possible, have not used artificial cryoprotec-
tants, freezing DV of cattle “Oregon C24-V” strain in
cellular detritus, because in the paper [5] there was
noted, that subcellular components of detritus under
hypothermic storage (4°C) had performed a protective
influence on rhinotracheitis viruses, “Moldavskiy” strain.

The aim of the work was both to analyze the proteins
in virus-containing suspensions, subjected to freezing,
for a long time and shortly stored at -18, -30°C; and to
reveal, at the same time, possible natural protective
components of these suspensions.

Materials and methods
Cattle diarrhea virus “Oregon C24-V” strain was
provided by the Institute of Experimental and Clinical
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Matepnaabl 1 meToAbI

Bupyc nuapeun kpynHOro poraroro ckora mraMm
“Operon C24-V”0bln nmpenocTaBieH YKpauHCKUM
HUMN skcneprMeHTanbHON M KIMHUYECKOW BETEPH-
HapHOU MeauImHel YAAH.

Bupyccoaepxanuii Mmatepuan 3aMOpaXuBaJId U
XPaHWIJIH ITOCIIE MTOTHOTO Pa3pyLISeHHsS IIEPEBUBAEMON
KJIETOYHOM KynbTypbl Tpaxeu Tenenka (TpT) Bupycom
Iaper KPymHOTO poraroro ckora mramm “OperoH
C24-V”, xoTopslii 001aaeT BBIPAKEHHBIM LIUTOTIA-
tuueckum neirictsuem (LII1M1). [lepeBuBacmebie
KyJIBTYpPBI KJIETOK BBIPALIBAJIN B IUTATENBHON cpenie
cnenyromero cocrasa: no 45% cpen Urma u 199 ¢
nobasienneM 10% MHAKTUBUPOBAHHON CBIBOPOTKH
KpynHoro poratoro ckora. Ilocie 3apaxenus
KJIETOYHBIX KYJIbTYp B MOAJAEPKUBAIOIIYIO CpEeny
CBIBOPOTKY KPOBHU HE BHOCWIIH. Bpems xpaHeHHS
BHpYCHOTO MaTepuaia npu -18, -30°C cocTasmsuio ot
20 mue#t mo 10 met. B kxauecTBe KOHTPOIBLHBIX
rccnenoBanu o0pasisl KIeTodHOW KynbTypsl TpT,
He3apaXeHHOo# 3amopokeHHOU mpu -18, -30°C u
He3apakeHHOH, Xxpanupieiics mpu 4°C.

Bupyccoaepxamuii MaTepuan rnocie XpaHeHus B
YCIIOBUSAX YMEPEHHO HU3KUX TEMIIEPATYp OCAKIAIIN
Ha ynsrpanentpudyre “MSE” npu 4°C u 76000g B
TeueHHe yaca. AHaJIn3 OEJIKOB 0Ca/IKOB MOCTe YABTpa-
LEHTPUPYTUPOBAHHS IPOBOIIIIH ITyTEM TOPU30HTANb-
Horo SDS snekrpodopesa B yTbTpaTOHKUX TeIsIX [6].

BricOKOCKOPOCTHBIE CylepHAaTaHTHl aHAIU3HU-
poBalyd METOIOM Telib-(OHIBTPAalud Ha KOJOHKE
mmmHOM 40 cM U muameTrpoM 1,6 cM, 3amoTHEHHON
nomuBuHIWIOBEIM reneM (TSK-Gel Toyopearl HW-
55F). T'enp pa3gensieT MpOTEUHBI B JHANa30HE
MoJeKylIspHbIx mMacc oT 1000 mo 700000 .
OmtosHTOM ciykuil Oydep clieqyromero cocrana:
NaH,PO,/Na,HPO, — 30 mmoxas/x; NaCl — 100
mmode/1, pH 7,5. Cynepratant B konuuectse 0,5 M
BBOJIWJIM B KOJIOHKY NETIEBBIM HHXEKTopoM. bydep
[0JIaBajIy B KOJIOHKY INEPHUCTAIBTUYECKUM HACOCOM
LKB 2132 Microperpex co CKOpPOCThIO MOTOKa
npuOIM3UTENBHO 1,7 Mi1/MUH. BBIXOmsIIue N3 KOIOHKH
(Gpakmuu perucTpUpOBalN YIbTPa(HOIETOBBIM
ontryeckuM MoHITOpoM LKB 2238 Uvicord SII mpu
JIUIMHE BOJIHBI 276 HM C 4yBCTBUTEJIHLHOCTHIO Ha
nepBoMm kanaine 2,00 AUFS (oTHOcuTembHBIX
ONTHYEeCKHX eauHun), Ha sropom — 0,05 AUFS.
Cursan nerexkTopa 3alUChIBAaId B BHJAE XpOMAaToO-
rpaMM JIByXKaHaJbHBIM CaMOINHUIIYIIMM MOTEHIHO-
merpom LKB 2210 Recorder. CkopocTs auarpam-
MHOH JICHTBI COCTaBJIsIa 2 MM/MUH.

[Nepen ananM30M KOIOHKY KaJlOpOBajM CTaHAAPT-
HBIMH OCJTKaMHU ¢ M3BECTHOM MOJIEKYIIIPHON Maccoit
(B-amumaza — 200000 JI, O6B19nii CBIBOPOTOYHBIM
anpoymuH — 66000, kapoouTHapaza — 29000, TuToxpomM
C - 12300, nacynun — 6000, Butamun B, — 1357).

MPOBJIEMbI
KPMOBMONIOTUMU
2004, Ne2

Veterinary Medicine of Ukrainian Academy of
Agricultural Sciences.

Virus-containing material was frozen and stored
after a complete destruction of recultured cell culture
of calf’s trachea (CT) by cattle diarrhea virus, “Oregon
C24-V?” strain, which has expressed a cytopathic effect
(CE). Recultured cell cultures were grown in nutrient
medium of the following composition: 45% Eagle
medium and 199 one with adding of 10% inactivated
cattle serum. After infectioning the cellular cultures in
nutrient medium blood serum was not added. Time of
viral material storage at -18, -30°C was from 20 days
to 10 years. As the control served the investigated
samples of both non-contaminated CT cellular culture,
frozen at -18, -30°C and the same one, kept at 4°C.

Virus-containing material after storage under
moderately low temperatures was fractionated using
ultracentrifuge “MSE” at 4°C and 76000g for one hour.
The analysis of protein deposits after ultracentrifugation
was performed using the horizontal electrophoresis SDS
in ultrathin gels [6].

High rate supernatants were analyzed by gel-
filtration method on the 40cm column with 1.6 cm
diameter, which is filled with polyvinyl gel (TSK-Gel
Toyopearl HW-55 F). Gel divides proteins within the
range of molecular weight from 1000 to 700000 D. As
eluent the buffer of the following composition served:
Na H2PO4; Na2HPO4 — 30 mmol/l; NaCl — 100
mmol/l, pH 7.5. Supernatant in amount of 0.5 ml was
added into the column by loop injector. Buffer was
supplied into the column by peristaltic pump LKB 2132
Microperpex at a stream rate about 1.7 ml/min.

Releasing out from the column fractions were
recorded by ultraviolet optical monitor LKB 2238
Unicord SII at a wave length 276 nm with sensitivity
on the first channel 2.00 AUFS and 0.05 AUFS
(relative optical units) on the second one.

Detector signal was noted as chromatogrammes
by 2-channel recording potentiometer LKB 22 10
Recorder.

Before the analysis the column was calibrated by
standard proteins of known molecular weights (3-
amylase — 200000 D, bovine serum albumin — 66000,
carbonhydrase — 29000, cytochrome C — 12300,
insulin — 6000, vitamin B12 — 1357).

Infectious activity of viral suspensions was
determined by titration method according to virus CE
on CT cellular culture.

Results and discussion

Totally in samples of the material being stored under
moderately low temperatures, and in non-frozen
samples, being stored at 4°C, were found 9 protein
bands (Fig.1). Molecular weight of these proteins is
shown in the Table.
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Puc. 1. DOnexrpodoperpamma 6enkoB Bupycconepxkamux cycnensuii: 1, I — cranpaprasie 6enku; 111 — cycnensus,
xpanuBmmasgcs 10 get npu -18, -30°C; 1V — cycnensus, xpanusasics B Teuenue 20 cyt npu -18, -30°C; V — cycnensus,
xpanuBiasgcs B TedeHue 10 ner npu -18, -30°C; VI — cycnensus, xpanusmascs 20 cyt npu -18, -30°C; VII — cycniensus
He3apa)KeHHBIX KIIETOK, XpaHuBLmxcs npu 4°C; VIII - cycniensus He3apa)keHHBIX KIETOK, XpaHuBIInXcs npu -18, -30°C.

Fig.1. Electrophoregramme of virus-containing suspensions proteins: I, II — standard proteins; III — suspension, stored
during 10 years at -18, -30°C; IV — suspension, stored during 20 days at -18, -30°C; V —suspension, stored during 10 years
at-18, -30°C; VI —suspension, stored during 20 days at -18, -30°C; VII — suspension of non-contaminated cells, stored at

4°C; VIII — suspension of non-contaminated cells, stored at -18, -30°C;

HHdexkroHHyI0 aKTUBHOCTh BUPYCHBIX CYCIICH3UH
onpeAensin MeTooM TuTpoBanus no LI/ Bupyca
Ha KJIETOYHYIO KyneTypy TpT.

Pe3yAbTaThl M 00CyXXA€HHe

Bcero B o0pasiax marepuana, KOTOPBIA XpaHHUIICS
[IpH YMEPEHHO HU3KHUX TEMIIEPATypax, U B HE3aMOpPO-
JKEHHBIX 00pa3Iiax, KoTopble XpaHuuck npu 4°C, ObU10
oOHapysxeHo 9 6enkoBbIX mosoc (puc.1). Monekyisip-
HBIE MacChl dTHX OEJIKOB TIPEJICTABICHBI B TAOIHIIE.

B pesynbrare amekTpodopeTHIecKoro Uccieno-
BaHUsl B 00pa3nax BHPYCCOJEpXKAIero Marepuana,
3aMOpOKEeHHBIX 1 XpanuBimxcs 20 maeii mpu -18, -30°C,
ObLTO ompeneneHo 7 OenkoBweix mosioc (puc.l). B
BUPYCHBIX CYCIIEH3USIX, XPAHUBILUXCSI B aHAJIOTUIHBIX
YCIIOBUSIX Ha poTsbkeHnH 10 J1eT, yCTaHOBIEH TOIBKO
OIMH U3 7 OENKOBBIX KOMIOHEHTOB, [0 CPABHEHHIO C
o0pa3uamu, XpaHuBIIUMUCS 20 CYT, C MOJIEKYJISIPHOM
Mmaccoit 37600 I (Tabnuna). benok ¢ MojiexkynspHoi
maccoit 59000 /I, ompenensomuiics B BUPYCHBIX
CYCTICH3UAX, XpaHuBIMuXcs mp -18, -30°C B TeueHmE
20 cyT, sIBJIsIeTCs OCHOBHBIM OesikoM B/, oTBETCTBEH-
HBIM 32 BBIPa0OTKY BUPYCHEUTPATU3YIOIINX aHTUTEI
B Opranu3me MHOUIUPOBAHHBIX WJIA UMMYHHU3UPO-
BaHHBIX JXUBOTHBIX [6, 9]. B HenHpuIHpoBaHHBIX
KJIETOYHBIX CYCIIEH3HsX, KOTOpPBIE HE TMOABEPraINCh
3aMOpaKMBaHUIO, & XpaHWINCh IpH 4°C B TeueHHE
20 cyT, ynanoch oOHapyXuTh eme 2 OeJKOBBIX
KOMIIOHEHTa C MOJIEKYJISIpHbIMU Maccamu 16700 u
NPOBJIEMbI
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As a result of electrophoretic investigation in the
samples of virus-containing material, frozen and being
stored during 20 days at -18, -30°C, were determined
7 protein bands (Fig.1). In viral suspensions, being
stored under the same conditions during 10 years, was
established only 1 among 7 protein components, in
comparison with the samples, being stored for 20 days,
with molecular weight 37600 D (Table). Protein with
molecular weight 59000D, determining in viral
suspensions, stored at -18, -30°C during 20 days, is
main DV protein, responsible for the producing of viral
neutrolizing antibodies in the organism of infected or
immunized animals [6,9].

In non-infectious cellular suspensions, which were
not subjected to freezing, but were stored at 4°C during
20 days, were possible to find 2 more protein
components with molecular weight 16700 and
240000 D. The same protein components only under
lower concentrations were found in frozen at -18,
-30°C non-infectious cellular suspensions at the same
time storage terms.

The identification of infectious activity of sus-
pensions after 10 years of storage under moderately
low temperatures has shown the decrease of the titer
of infection rate in 2.7 lIg, comparing with the virus,
stored for 20 days.

Obtained data testify that during 10-years’ storage
of virus-containing material the protein degradation of
viral suspensions took place, probably, as the cause of
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240000 JI. AHaloruyHble OEJIKOBBIE KOMIIOHCHTHI
TOJIFKO B MEHBIITUX KOHIIEHTPAINAX ObLTH BBISBIECHBI
1 B 3aMOPOXKEHHBIX 1pH -18, -30°C HeMHpHUIMPOBaHHBIX
KJIETOYHBIX CYCIEH3HUAX MPH TEX KE CPOKAX XPAHEHHUS.

Onpenenenne MHPEKINOHHONW aKTUBHOCTH CYCIIEH-
3ui mocyie 10 et XpaHEeHUs B YCIOBMSIX YMEPEHHO
HHU3KHX TEMIIepaTyp MOKa3alo CHUXKEHHE TUTpa
WH(EKINOHHOCTH Ha 2,7 1g o CpaBHEHUIO C BUPYCOM,
xpanuBmumMcst 20 cyT.

[Tonmy4yenHsle naHHBIE CBHIETEIHCTBYIOT O TOM,
9410 B TeueHHe 10-IeTHETo XpaHEHUS BUPYC-
cojepkaliero Marepuala Mmpou3onuia OelKoBas
JeTpaIalyst BUPYCHBIX CyCIIEH3HUi, 04€BHUIHO, 33 CHET
JCUCTBUS IPOTEONUTUIECKIX (PEPMEHTOB KIIETOUHOTO
JETPUTA, COXPAHUBIIUX ONPEAEICHHYIO aKTUBHOCTD
B YCJIOBUSX YMEPEHHO HU3KHX TeMmepartyp. Ilo
JNaHHBIM [2] aKTUBHOCTH (JEPMEHTOB TOPMO3HTCS
HEMOJIHOCTHIO MPU TEMIEPATyPax 3HAUUTEIBHO HUXKE
0°C.

Xpomarorpaduueckuii aHanu3s (puc.2,3) mokasain
Hajm4aue ot 6 1o 8 (hpaxiuii ¢ MoJeKyIIpHOI Maccoi
oT 6100 mo menee uem 800 I, a Takke HHU3KOMO-
JNIEKYJSIPHBIX KOMIIOHEHTOB, HE OIpeesieMbIX
KamiOpOBOYHBIM rpadUKOM JIJIsl UCTIONB30BABIIETOCS
HaMu reisi. MOXXKHO TPeNoNoKUTh, YTO B TPYIIILY
00OHapy’XeHHBIX HaMH (DpaKkIuil BXOASAT OJIUTOIEI-
TU/BI — (parMeHTHl NPOTEON3a BUPYCHBIX U (MIIN)
naayuupoBanueix BJl B knerkax TpT Genkos,
[IOCKOJIBKY B CYCHEH3HSIX KOHTPOJIBHBIX HE3apa-
KEHHBIX KJIETOK, XpPaHUBLIUXCS KaK B YCIOBHIX
TUIIOTEPMUH, TaK U IPU YMEPEHHO HHU3KUX TeMIIe-
parypax B TeueHue 20 CyT, HOJIUNENTUAHBIX (HpaKkuuit
He ObLI0 00HapY’KEHO.

0,02

0,9 KI/KD

< 0,01 4
3,7 xO/kD
6,1 kI/kD

0 . . ¥ - N :
0 1 2 3 4 5 6

Ve/VO

Puc. 2. XpomaTorpamma cyrnepHaTaHTa BUPyCHOM CyCIIEH-
3uH, XpaHuBILeiica mpu -18, -30°C B Teuenue 20 CyT.

Fig. 2. Chromatogramme of viral suspension supernatant,
stored at -18, -30°C during 20 days.
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Monexynsipasie Macchl (MW) 6e1KOB BcclieIOBaHHBIX
BUPYCCOJIEPIKAIINX CYCIICH3HI

Protein molecular weights (MW) of the investigated
virus-containing suspensions

Howmep
6eAKOBOM
(Ppaxmat Rf g MW MW, A/D
protein
fraction
I 0,638 4,057 11400
11 0,616 4,147 14000
il 0,596 4,224 16700
v 0,507 4,575 37600
A\ 0,480 4,677 47500
VI 0,457 4,770 59000
VII 0,428 4,916 82000
VIIL 0,403 4,972 94000
X 0,299 5,378 240000

Ipumeyanne: Rf — oTHONIEHHE ATMHBI MUTpA OEITKOBO 30HBI
K JUIMHE MUTPALUH JIUANPYIOLIET0 KPACHTeIs] OPOMTHMOJIOBOTO
CHHETO.

Note: Rf — ratio of protein zone migration length to the one of
bromthymol blue leading dye.

effect of cellular dendrite proteolytic enzymes,
preserved a certain activity under moderately low
temperature. According to the data [2], the activity of
enzymes is not completely inhibited at the tempera-
tures lower than 0°C.

Chromatographic analysis (Fig.2, 3) has shown the
presence from 6 to 8 fractions with molecular weight

0,02

5,5 k/kD

<' 0,01 -

0 1 2 3 4 5 6
Ve/VO

Puc. 3. XpomarorpamMmmMa cynepHaTaHTa BUPYCHOM CyCIIEH-
3um, XpanuBercs npu -18, -30°C B teuenue 10 net.

Fig. 3. Chromatogramme of viral suspension supernatant,
stored at -18, -30°C during 10 years.
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BbiBOADI

Xpaunenune B tedenue 10 mer mpu -18, -30°C
HCCIIEIOBAHHBIX HEOUYUIICHHBIX BUPYCCOEPIKAIINX
CYCIIEH3UH BeleT K CHUKEHHUIO MX WH(EKIMOHHON
AKTUBHOCTH, JIETpajaliiy OCIIKOB, BEPOSITHO, 33 CUET
JEHCTBUS POTEOIUTUICCKUX (PEPMEHTOB KIIETOYHOTO
JIeTpUTA.

[MoaTomMy nmnst JUIMTENHHOTO COXpAaHEHUS OMOJIO-
rudeckoi aktusHoCTH B/l mramma “Operon C24-V”
peKOMeHyeM IPIMEHATH Ooree Hi3Kue, 9eM -18, -30°C
TEeMIIePaTypbl KOHCEPBUPOBaHUSA. B To BpeMs kak
YMEPEHHO HU3KUE TEMITEPATYPhl MOKHO HCIIOIb30BaTh
JUTSI HETIPOIO0/DKUTEIBHOTO COXPAHEHHUS BUPYCa.
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from 6100 to less than 800 D, and molecular
components as well, not determined with calibrating
diagram for the used by us gel. It is possible to suppose
that in the group of found by us fractions there are
included oligopeptides- proteolysis fragments of viral
and (or) induced by DV in CT cells proteins, because
in the suspensions of the controlled non-infectious cells,
stored both under hypothermia conditions and in those
of moderately low temperatures during 20 days, we
have found no polypeptide fractions.

Conclusions
Ten years’ storage at —18, -30°C of the inves-
tigated non-purified virus-containing suspensions
results in the decrease in their infectious activity, protein
degradation, probably, because of the effect of
proteolitic cellular enzymes of dendrite.

Thus for a long-term storage of biological activity
of DV “Oregon C24-V” strain we recommend to use
the cryopreservation temperatures lower than -18, -30°C.
Meanwhile moderately low temperatures may be used
for not long term storage of virus.
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