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Fig. 1 Survival curves
after rMDS5-challenge in
chickens vaccinated with
GX0101 Ameq-BAC or
CVI988/Rispens or pDS-
pHAI-US2 and the control
group. Each chicken was
immuned at 1 day of age
and maintained in isolation
for 13 weeks. Non-
immunization group served
as the negative control.
The groups 1 and 2 were
inoculated intramuscularly
with 10 ug of
GX0101Ameq-BAC/

chicken and the group 3
was immunized
intraperitoneally with 2000
PFU of CVI988/Rispens/
chicken and the group 4
was inoculated
intramuscularly with 10 ug
of pDS-pHAI-US2 at 1 day
of age. Chickens in group
2, group 3 or group 4 were
challenged with 500 PFU
of rMd5 strain at day 5
and the groupl was
challenged at day 12. The
mortalities  of  different
groups  were  recorded
weekly. Dead chickens
during  the  experiment
were evaluated for MDV-

specific gross lesions.
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Fig.2 Comparisons of heart and liver histo-sections from chickens sacrificed 90 days after challenge with vwMd5 in different groups (H. E, 200 x ).
1:GX0101 Ameq-BAC + rMD5 at day 12; 2: GX0101 Ameq-BAC + tMD5 at day 5; 3: CVI988/Rispen tMD5 at day 5; 4: pDS-pHAI-US2 + rMDS5 at

day 5; 5: PBS + rMD5 at day 5; 6: Control.
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#£1 GX0101Ameq-BAC £E FXBEFHIREZLR

Table 1  Preventive effect of GX0101 Ameq-BAC vaccination against vwvMDYV challenge
Vaccines Challenged with/d Mortality/ % MD lesions/% PI*
GX0101 Ameq-BAC Md5(12) 5/15(33) 7/15(47) 53¢
GX0101 Ameq-BAC Md5(5) 8/15(53) 10/15(67) 33"
CVI988/Rispens Md5(5) 1/15 (6.7) 2/15(13) 87
pDS-pHAL-US2 Md5(5) 13/15(87) 15/15(100) -
PBS Md5(5) 14/15(93) 15/15(100) -
Control - 0/15(0) 0/15(0) -

Note: One-day-old SPF chickens were vaccinated with the GX0101 Ameq-BAC or CVI988/Rispens vaccine and challenged 5 or 12 days later with rMd5
strain. Mortality were observed for 13weeks after chickens challenged with rMd5 strain, and both dead and survival chickens necropsies were subjected to

examinations. PI = protection index. “indicates significant difference (p <0.05) in PI among the two experimental groups.

3 itk
HHERBNE R, MDV i 5K 40 DNA A
ARG E A A MDYV JE 41 BAC Fik%
L e B SOR AR I L T DUAR A B PR B e L 2
Fix P JFUEE, 30, Tischer! ™ Fil FH U 9 MDV 584 A
p80C tk (LA AR 5 CVI988/Rispens #H ™4 ) I1 Jak
etk s BAC20 1E 2l DNA 32 i I % HL 4 92 250 % i
1T RS, i 50 45 5 2 B : BAC20 1E 2l DNA %1 1)
TPE R (42% (P47 %) KT CVI988/Rispens %z
HibR (29 75% B9 DR A7 38) 5 iZ W 58 [ I b5 1 ks
DNA DIAS A H 32 08 20 (3 F PBS B R 45 UL E L7t
R WL FE DHI0B K ¥ 18 i S R 26 AR ) %o
BE 1 H ARG J5 B AR a0, & BUBURL DNA DL T
PBS #1975 2 G 28 48 1) 85 R 2 i i T A, K
2 A A RE SR L JLAICR A 1 TR R AL T A R
DUVERAS , ANH] F F 4190 7 1 PR B, X Rl 4 a B 1
PRI S s B & 7 A i TR R T AL
2003 4F- Petherbridge | il CVI988/Rispens i & e ¥4
TERE pCVIOSS K DNA 2 i tL3iE 52 1 It Fh o2 i 1Y
By
Tischer 5 Petherbridge %) B 5% [7] I & 38, & T
BAC ) B P8 5 b7 G 8 X J5 B 6 i 1 78 1A P 3K ok
Hh R P B A B A HE VR, AN B A8 PR RO Y 5
e o0 R AN ELAT i kT, Lk R O o g 1 U e M T
L AE A PR R SR S, S TR A s DA O O Rl
PG RE s, R, SR M TR A ] R S B Y
MDV 5 PR 20 PR B 1 9 25 6 23 X HE A e 2 0 = A
sEm B H T Ak, BR T I JUAE 8 B P s O
Bh VR VA % R CVI988/Rispens B 4 g 98 1 1
7% ST 1 2 g A ) R B B0 SO IR L R Meq 1 JE [A]
Gtk B GX0101 Ameq 1 A fi5 4 92 15 7 SPF 39 |- iF
T e 9 30 01 92 36 & B, GXO0101Ameq H A L

CVI988/Rispens T 4f [ L/ 47 RS o DA ot 41T 4 )
GX0101 Ameq-bac 7& BRI N i% 25 3K 15 Hb pCVI98s
AR R RAOR , 7E 5 Petherbridge 1Y 52 56 L &,
AT e BE ) i 5 W #E B ) RO TR (EFR AT [R]
it ] CVI988/Rispens 1 % 1 1E ¥ I8, Petherbridge
[ S2 a6 T I F J5 CVI988/Rispens 1] L 100% (1)
T, AW 5T Hh CVI988/Rispens (LT L) 2t 87 %
AL 2, Ul B 3R AT Y 0 R O T A, R XA
GX0101Ameq-bac fEH#E 5 K5 W31 T 5
pCVIOSS (# 3 7 K Ji BUEE ) A [F] i R 37 R, X
WESE T FRATAY 1 H 7

% JEF) MDV 1E [ 48 FR 45 v gk G X8 14 s 1] 7T fig
SXCBCR, Ry T A B 7% 4 GXO0101 Ameq-BAC 24
PETT IR AP BOR, FATIE T A GX0101 Ameq-
BAC fys 4, s el i 5 d 5 12 d #F171%
45 R A, GX0101 Ameq-BAC i f5 5 d i) I
512 d WEM L, SRR A 2E 4 IR R AT RE
ETE S B R /NG T Sy & & ik, 5y Ak,
GX0101Ameq-BAC 7 {4 P4 Hy & 44 M 5 f& DNA 4K
AR B 1) 395 i 5 T A4 i i SR T S — S 1Y I [
B IR JFE N, X350, 5 CVI988/Rispens A L,
GX0101Ameq-BAC fE N 2/ 23 — & B S = Y
U

AT K, GX0101 Ameq-BAC 1y £ 47 2R
JH T 2 & A MDV 1 CVI988/Rispens
— 43 Ji PR 5 LA X B A4 N PR SR o 1 R
A K, 5 — 3B 0 JEL K, DNA S8 9 S 2 i &k
PESHUAR NI A DNA A R K&, H Ik ok
HLEAE DAN FE 1 1 8 7l it S g 42 ik AT
=it 5k, RARAELREMHT, U
GX0101Ameq-BAC fEh DNA 2 i (1) £ 37 24O 8 A
SEARFRAR H 2 R 5 AR R G Y ) i I S 0 E I
BEIX AT, KAEB ) AT 8 A7 SE 00 % HE X A



R GRS A - TSy 5 PO 1 meq i PR v BRk ke e e A o I Y i 9

BRI /R W 241 (2010) 50(7) 947

AR, R e AE SE B A AR JERYL S 0 R, DAN 1 ]
RE A AP IO 4 R B, (H X P T 75 B AE S 0 =
BB SR B () 45 1 AT B UE W] . ARHIF 9T I8 &
B, 5 T X B2 5 pDS-pHAT-US2 57k 4 982 X Bt
HAH L, GXO0101 Ameq-BAC # 32 2H R 34 73 & 9
S AP NG 1 % e N ) A B G AE SR [R5 B AR S
MDV ££ 1 A e, BAC DNA 0] D) 5 (i ) 3 2 K #F

AT AR A ™, 0 Y BUAS 5 A 7 I B 0] LLAE 4°C
5% - 20°C R A7, A R Fif s S, B ahoRe i e 3,
K1, BAC DNA 7] 2 H [ S € () MDV Fil [y $2 {it
— ol B B RN 23

[ 1] Gimeno IM, Witter RL, Reed WM. Four distinct

neurologic syndromes in Marek s disease: effect of viral

strain and pathotype. Avian Disease, 1999, 43 (4) .
721-737.

[ 2] Schat KA, Calnek BW ,Fabricant J. Characterisation of
two highly oncogenic strains of Marek s disease virus.
Avian Pathology, 1982, 11 (4) : 593-605.

[ 3] Witter RL. Protection by attenuated and polyvalent
vaccines against highly virulent strains of Mareks disease
virus. Awvian Pathology, 1982, 11 (1) . 49-62.

[ 4] Rispens BH, van Vloten H, Mastenbroek N, Maas HJ,
Schat KA. Control of Mareks disease in the Netherlands.
I. Isolation of an avirulent Mareks disease virus ( strain
CVI 988 ) and its use in laboratory vaccination trials.
Avian Disease, 1972, 16 (1) . 108-125.

[ 5] Schat KA ,Calnek BW. Characterization of an apparently
nononcogenic Marek “s disease virus. Journal of The
National Cancer Institute, 1978, 60 (5): 1075-1082.

[ 6 ] Kawamura H, King DJ, Jr , Anderson DP. A herpesvirus
isolated from kidney cell culture of normal turkeys. Avian
Disease, 1969, 13 (4) . 853-863.

[ 7] Sharma JM. In vitro cell association of Marek s disease
herpesvirus. American Journal of Veterinary Research,
1971, 32 (2): 291-301.

[ 8 ] Witter RL ,Burmester BR. Differential effect of maternal
antibodies on efficacy of cellular and cell-free Marek “s
disease vaccines. Avian Pathology, 1979, 8 (2). 145-
156.

[ 9] Witter RL. Increased virulence of Mareks disease virus
field isolates. Avian Disease, 1997, 41 (1) . 149-163.

[10] Nazerian K, Witter RL, Lee LF,Yanagida N. Protection
and synergism by recombinant fowl pox vaccines
expressing genes from Marek “s disease virus. Avian

Disease, 1996, 40 (2): 368-376.

[11] Nazerian K, Lee LF, Yanagida N, Ogawa R. Protection
against Marek s disease by a fowlpox virus recombinant
expressing the glycoprotein B of Marek s disease virus.
Journal of Virology, 1992, 66 (3): 1409-1413.

[12] Lee LF, Lupiani B, Silva RF, Kung HJ, Reddy SM.
Recombinant Mareks disease virus (MDV) lacking the
Meq oncogene confers protection against challenge with a
very virulent plus strain of MDV. Vaccine, 2008, 26
(15): 1887-1892.

[13] Tischer BK, Schumacher D, Beer M, Beyer J, Teifke
JP, Osterrieder K, Wink K, Zelnik V, Fehler F,
Osterrieder N. A DNA vaccine containing an infectious
Marek “s disease virus genome can confer protection
against tumorigenic Mareks disease in chickens. Journal
of General Virology, 2002, 83 (Pt 10); 2367-2376.

[14] #hE7%, Petherbridge L, Zhao YG, ZEZES , Nair VK,

BT, M5 REV-LTR K Bty MDV B3 #k GX0101
BAC o7 R A% 2 K 9K RO 37 19 BORS 1 43 B B 2= id
% ( Chinese Science Bulletin) , 2009, 54 (11) ;1541-46.

[1S] ZR0b, ZEGEMG, 225, MG, T R, RM K, R
. RBR meq 1939 87 on [G 9 B S TR bR OO EE 3 FE Y
S R B . B W 2% R (Acta Microbiologica
Sinica) , 2010, 50 (03) : 380-386.

[16] Jarosinski KW, Osterrieder N, Nair VK, Schat KA.

Attenuation of Marek s disease virus by deletion of open

reading frame RLORF4 but not RLORF5a. Journal of
Virology,2005, 79 (18): 11647-11659.

[17] Brown AC, Baigent SJ, Smith LP, Chattoo JP,
Petherbridge L], Hawes P, Allday MJ, Nair V. Interaction
of MEQ protein and C-terminal-binding protein is critical
for induction of lymphomas by Marek ‘s disease virus.
Proceedings of The National Academy of Sciences of The
United States of America, 2006, 103 (6): 1687-1692.

[18] Suter M, Lew AM, Grob P, Adema GJ, Ackermann M,
Shortman K, Fraefel C. BAC-VAC, a novel generation of
(DNA ) vaccines: A bacterial artificial chromosome
(BAC) containing a replication-competent, packaging-
defective virus genome induces protective immunity
against herpes simplex virus 1. Proceedings of The
National Academy of Sciences of The United States of
America, 1999, 96 (22): 12697-12702.

[19] Reddy SM, Lupiani B, Gimeno IM, Silva RF, Lee LF,
Witter RL. Rescue of a pathogenic Mareks disease virus
with overlapping cosmid DNAs: use of a pp38 mutant to
validate the technology for the study of gene function.
Proceedings of The National Academy of Sciences of The
United States of America, 2002, 99 (10) : 7054-7059.



948

Yanpeng Li et al. /Acta Microbiologica Sinica(2010)50(7)

[20]

[22]

Morgan RW, Cantello JL. ,McDermott C H. Transfection
of chicken embryo fibroblasts with Marek s disease virus
DNA. Avian Disease, 1990, 34 (2) . 345-351.
Schumacher D, Tischer BK, Fuchs W, Osterrieder N.
Reconstitution of Mareks disease virus serotype 1 (MDV-
1) from DNA cloned as a bacterial artificial chromosome
and characterization of a glycoprotein B-negative MDV-1
mutant. Journal of Virology, 2000, 74 (23). 11088-
11098.

Petherbridge L., Howes K, Baigent SJ, Sacco MA, Evan
S, Osterrieder N, Nair V. Replication-competent bacterial
artificial chromosomes of Marek s disease virus: novel
tools for generation of molecularly defined herpesvirus
vaccines. Journal of Virology, 2003, 77 (16) . 8712-
8718.

[23] Witter R L ,Kreager KS. Serotype 1 viruses modified by

backpassage or insertional mutagenesis: approaching the
threshold of vaccine efficacy in Marek s disease. Avian

Disease, 2004, 48 (4) . 768-782.



AIE MG . 57 vE PO FE meq Kk AL R B SR 2R A e B Y SR OCRIT A/ BRUE 2 i (2010) 50(7) 949

Evaluation the immuno-protective effect of an infectious
clone of meq- deleted Marek’ s disease virus

.1 .. 2 . 3 . .2 . -3 .

Yanpeng Li , Mengjiao Kang”, Shuai Su’, Jiabo Ding”, Zhizhong Cui’, Hongfei
1
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Abstract . [ Objective ] To evaluate the immuno-protective effect of GX0101 Ameq-BAC containing an infectious meq-null
Marek ’ s disease virus genome. [ Method] One-day-old SPF birds were reared separately in isolators with positive filtered
air. On day 1 of age, chickens immunized with 10ug of GX0101 Ameq-BAC suspended in PBS, challenge infection with
500PFU very virulent rtMD5 was performed at day 5 and 12 post-immunization separately. During 90 days after challenge,
all bird were recorded and checked for necropsy. The samples of heart and liver were collected for histo-sections.
[ Results ] The protective index of the two vaccines used was 87 and 33 for CVI988/Rispens and GX0101Ameq-BAC,
respectively, after challenged with the very virulent virus rtMd5 at day 5 post-immunization. When challenged with rtMd5 at
day 12 post-immunization, the protection index of GX0101Ameq-BAC increased to 53% . [ Conclusion ] Except that
GX0101Ameq-BAC can confer protection against very virulent Marek ’ s disease virus, a delay in the development of
Marek’ s disease could be observed in some chickens vaccinated with GX0101 Ameq-BAC. On the other hand, compared
with CVI988/Rispens, the reconstruction of GX0101 Ameq-BAC in the body is a prerequisite for access to protection.
Therefore , there is a blank period after immunization, which provides a chance for infection with the wild Marek’ s disease
virus.
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