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% 5% P7 » TNL BC2 A ¥ » % BUIR %7 T # PK, il Bt Xyt LTK- i e
E=ip > OIS ( thymidine kinase, TK } B8R #o6—8AMH
Balb/ c AEHREREE » PEOERIMEBAZTHE - FTRALHRBZEM TEAFERA
{ in vitro ) +H %% REBESTKT £% ( phenotype )

EEEIEAR (PR BENREAEREFENERHREIZ — AFEREGEIT A
EABETOEMAML  SEAEESHER - HEN - ) 48 2 H B T g A TR A BE T BR v B T B B
G R E BRI > FRACEEBH (E T4 2 768 ( colonization ) o R s TR 2R B R AE RIS
B mIERK D c EBENEREHENEEELH - MERES 2 BHERFRERZ F 1
() B BBk I £ TR BT BN R ~ R ~ ST RE S R B PSR SRt — BRI - Byl b AL B
( thymidine kinase, TK )#&E# ( TK-)R—m{7 28k BIHEHERT 0 PRV #HE
TK- SRERERNEE s B2 - WFESEREEN < - 7 B FEE FF 41 5 R 7E AR R 0PI E
AR AR 7 Vo AR 4 £ B LS B A1 Mk i & 7 BUARGLRIIBH 5 3K W A BT S ERBI AL -
HILIBAEE IS TRAT E » Whiad HAEM o

MoE 8 A&
HAREE

C 2 AKEIRELZE ( cloning ) HBI{LR 42K (BT ) & ; TK- s ko MR R A Al
HP7— HHBEAHESHRE TNLEC2A%Z=K; NIA- 3 BHMCDI g i M 2 &
#iE o TARBP DO BEBEH -

M

PK, B4 2 RIFEBEMAR ; LTK- 550 eEmE TK W% o PK, R LTK- i

g EMEM A 10 %44 Ris » EmAEESHARERELZ o SR EE R 2 M R EAIA

3 %HRR R ©
TK-# &k THREE !

% PK, B EHRE » 5 3EEPT » TNL BC2AR » 60 7 EREW » MMAE 25
mcg /m¢ BUdR Z s - EERN shie % BUJR 2B 12585 £ 100 meg / mé » HM=1C -
BHRHEEREL 10K o uESLTK Bk » 5% P » BinA & 100 meg / mé
BUdR » | % methylcellulose #fifeik » BELEFERCER LI Pasteur Pipette M 8 BEML
» FEE N LTK- fifnesg 2 (M RoRe 100 meg / mé BUdR ) » IntERE =K °
UNEITE 2

t van Oirschot g 0 » WiRBHEM MK (EHTE) - TK- @B RTFASEAE —8H
g Bal b/ c/hEBGERE T » E 1052 TCID 50 / 0.1 m4  BERREY BTH-

B & s %% ( Autoradiography )

L&Y FERAEHERBI
2 Central Veterinary Institute, Department of Virology, Lelystad, The Netherlands
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K Tenser ¢*° » RIEBEKZ TKIEKE » 1§ 25-100 PFUZBAKEHERPK, RLTK- &
B ( 32mmER / wel IERE ) > WEHX - ZEHE - MAS 100 meg /m¢ 2 1 Ymethyl-
cellulose HERF K » = KEMMBRMHES » YLEMEMSESH —%k » mAS 1 %5iMmiE> EME
M E37°C 1 NRRIFRBRS - BEMAHRFHSILPRmEEMEM » REEENEA 25-50 #
¢i / well "H- thymidine » }237°C » 4 - 6 /J\NEERBEMEZ » BUEMEMBERIIK » &
Ll amidoblack %8 15 4558 » BEABR AR L » BEHEA 10 H208 7%DPO( 2,5
-diphemyloxozule ) > acetane ( 0.5m¢ /well ) S BFE » BIERRETNE  BERES
% BR— TOCKHES » BB R RS 28 B M vk o
TK- # R TK S 858

RRETK-BRBREABTARZTEN 7 I 82 R alEa PK2 @ik 10 £ (
LAg BUdRMER IR ) REER/ ) ARE AN EYERY o
Py RE

HREEER K2 (1) (B35 SRS R ERRL & F 24 /8 » /B MA PK, il o

& E S

LEZFSBEETK- SRR NAR2REK

F45HEPT » TNLEC2AS=# > & 25meg /m¢ BUIRELET » a8 PK,
AR ( P7 » TNL > C2A-BUdR, ) » K% BUIREERS S 100 mcg / mz HHH
BERPK, = ( P7» TNL > C2A-BUdR, ) o M B SHESS BIES 106-°
TCID, iR Bal b/ c/pEEERE T £R %R 1 Bir » BEEEE » EREH2—4FA
T HFARESF -EHE( C2A-BUdR, ) ; B P7-BUdR, 281~ » 14 TNL
-BUdR, EF— 875 » MiEHC2A-BUIR K2 HEFE o K 1 Fpr» PTHREEM» C2A
FriE 8 A BUMR 2R B BN sesk s it o

Table 1. Pathogenicity of three strains of pseudorabies virus at different
passages under the presence of BUdR to mice.

Group Virus Survive / tested
1 P7 0/4
2 TNL 0/ 4
3 C2A 0/4
4 p7-BUdR 0/4
5 TNL-BUdR , 0/ 4
6 C2A-BUdR, 1/ 4
7 p7-BUdR, 0/4
8 TNL-BUdR , 1/4
9 C2A-BUdR 4/ 4
10 control 4/ 4

Rtk =#¥RRELE LTK - Ml o =k k% ( P7 > TNL s C2A-LTK3CG,) » P7 »
TNL #75 fe e mR 4 o B8N BEBE R R IMETE » HIRK ~ MEERFESER SR
FRRE  SRER (X 2) - RESHESREME » MEPEREBPTENE 112 2 &R
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Table 2 Pathogenicity, recovery and immunogenicity of three strains
of pseudorabies virus after cloning in CTK- cell line to mice.

Group virus Survive / tested ?i:ilastion SN titer
! p7-LTK5C, 4/4 Neg 1:2
2 TNL-LTK;C, 4/ 4 Neg Neg
3 C2A-LTK;C, 474 Neg Neg
4 TNL 0/4 ND ND
5 Control 4/ 4 Neg Neg

2 TK- MRK TK i 4 Wt et -

SHRER LTK- M=k » o BUAR 777 T @38 PK , MM 1048 ( Py
TNL» C2A-LTK;C,PK ,, ) » BB 8% ) 1052 PFUZ NIA. IRBH R
Z > BRmME 3 BF B TESTNL RE IR 2B 14} » BRERT o BREMEEEETNL
B C2ABBPK, 10 0 EHEE » FELES REBRE M ep R BB BT K NITE 1 2 4 ZehFodiem o

Table 3. TK reversion and immunogenicity of three TK- mutants after 1g
Passages in PK, cell without BUJR .

. Survive / Virus SN

Group Virus tested Challenge isolation titer

1 P7-LTK;C,PK , 4/ 4 killed ND ND

2 TNL-LTK;C, PK ® 4/4 survived Neg 1:4

3 C2A-LTK;C,PK ,, 4/4 survived Neg Neg

4 TNL-LTK ; C, 4/4 killed ND ND

3 TNL D/ 4 ND ND ND

6 Control 4/4 killed ND ND

SEBHAEY

P7:TNL:C2A-BUdR, mi> ABM AT » £ PK, b s U L
Bft 5 ®LTK- M B K MY 2@ E » 54 TK+ # % ( phenotype ) 5] » {58 TNL
B#&2z PK, Mgk » o7 £ /T2 ) WRTNL F&H £ TK S pL T A * H-thym idine
ZHOmE ) o

18 2 B Bm E LT~ i gk B= vk ( LTK: CoORBMEBPK, 18 10 1858 LTK;
CoPKu ) 2 BRIBNEE - BT &4 » HER R PKzﬁLTK‘ﬁM@EPi‘%‘i’%ﬁﬁTK*iﬂ °
HR PK, Ml TKiE 4 » orgg A * H- thymidine 5 jm st 4 ey , LTK- e fi 8% o
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Fig. 1. Autoradiographys of monolayers of PK and
LTK~  cell cultures infected with 8th
passage of PR viruses under the presense
of BUdR., TK+ PRV-plaques show small dark
rims. The TK— phenotype of P7, TNL and
C2A viruses are apparant (white spots).
Uninfected monolayers (PK CONT. and LTK ™
CONT.) were used as control.

Fig. 2. Autoradiographys of monolayers of PK and
LTK™ cell cultures infected with PR viruses
cloned 3 times in LTK™ cell under the
presense of BUdR (LTK .C3) and then
subpassaged 10 more times in PK cell
without BUdR (LTK 6C 3PK 1 0) .
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E A ARIE AL ot T v BE 705 1 2 A SR L B A1 6 7 ok A e A A B 2 PR o BRL L AR REPH (AR
B e 2R R B R T S BRI 2 o I TSR AIRBIRME e 2 (R 8 ROA 1SR E
e RIE 0 {BA R EEEEBENEE S FBREMAREE - B eERAEZER MTK-
BRI A RSEFENE (0 LTI -5 B A REiE 7000 o AR FI A BUAR i
AL mEE s TK- SR » R 25meg /m¢ 2B R LUE AR R » #5F 100meg /
¢ SRR S > DB E— TR C2OAKRTESE » HymK PK, il RFER> TK
EEPE > fE#E Rt PR I s A <9 » (B4 P7» TNL - BUdR 2 H ) #HE R E
» WA HE R H TR %8 » 7 [H A B o B W G A B B AR ML - AREZE > KRH
B G 2 BRE o

38 LTK- fRakk s » P7» TNL#RaRp B TK- s uk » 860 O BU2 T R I e o i 2
SEEERE o BT HoR RREEPK, Ml AR B2 E  EEEE 10 AREE - HalRE A
BA B 5 e B L ATPA LA TR S 2 B o A M TR E R o A T TK - SR RER
R ( in vitro ) 2 REMEOKBEE » (AEFBA( in vive ) ZRERINM ? HEHF -
PHEZ 8 ~ ST B BN 2 BE TR -

PREEZHMATE FoE A EARNRB TS EAM ( recombination ) » phEEE
T strain BHARRZ DNABR > FHE A o BH E > @7 BUIRRE £ 28 R S REHE
% ( point mutation ) » BREEE  ABEEMELFMAR M2 strain » BBy TK-
WEKZ R ALE ARG ) s AFEATREY  ELEBBREREE 2 THEEE
B <o o
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Isolation And Characterization of Thymidine Kinase Deficient Mutants

of Pseudorabies Virus

Ming-hwa ]ong1 and ].T. van Oirs-::hot:Z

Taiwan Provincial Research Institute for Animal Health.

Three thymidine kinase-deficient (TK™) mutants from each local
isolate, named p7, TNL and C2A, were obtained after passaging in
PK cell and cloning 3 times in LTK™ cell under the presence of BUdR.
These TK mutants were safe 10 6-8 weeks old Balb/C mice. Inoculated
mice could resist challenge exposure with a virulent virus. Neither TK™
mutant nor challenge virus was recovered. All mutants did not

reverted to the TK-positive phenotype - in vitro.

}. Taiwan Provincial Research Institute for Animal Health.

2. Central Veterinary Institute, Department of Virology, Lelystad,
The Netherlands.
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