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WAS EFRFE/NRE MRS R R ER MBI KBRS

REM, T4 2 K (400016 P, 5 PR EE Bl R 24 Mt i 55 — B Be il R

[HZE] HMg  H/bEE 4045 % ( murine cytomegalovirus, MCMV ) Smith £ 8 37 WAS 3 K it i3 /N B ( 12956/
SvEvTac-Was™ ™"/ ]) 4 By HOM ISP BRI BRI B . D700 [0 53 PR 7 B ML B U S 96201 /I8 BRL( 12986/ SvEvTac )
WASp -/ — (MibfE &1 ) B Xt HRZH /B (129S1/SvImN] ) WASp +/ + 6 H MfEES21: 6 ~ 8 A, M B HER 0.2 mL /)
B 4B 2  1 x 10°PRU; 553 6 2 12986 /NFRUAZS FIXT AL . 4520501320k MCMV 9 d J& A FE/IN B, /IS B 37
SYEINEE, RT-PCR A/ R 3 ZINE 2R 4140 MCMV gB $£[H, HE S5 B 2 S8 /N RUNE 2 B0 2, 9 X A il AR A WAS
SR/ RUBE MCMV RS PRI et T 40 (CTL) tofil, 53 Sxd IR A AU/INEUME L, B2 40 WASp -/ — /)
Bl MCMV R J5 — iRl 2% 5 & TR, 16 s/, B B ROV IR, B AET-(1/6) o BRYLJR5E 9 K, S50 21 AR X HR 41/
MR AR 43 18 th B A M 2, BRSO T I F IR R R MCMV B B[R RT-PCR A U455 BAPE . SE002H /)N B
JiliPy MCMV ¢B K mRNA & & i 3 5 T X A /MR (P <0.05) , 25 X IR R AG T 5 8 . MCMV @24 J5 28
PR G B, o S B A AN AR AR I 45 R WAS LR B fE /N BUME MCMV CTL B 5556 B 4
G225 (P =0.26) . 8518 MRS MCMV 1 x 10° PFU BIEE ST BAE WAS 5 R /) B0k B A R 08
SR BN BET AL TP A 7 /)N B B Sk ) B ) A MR S N 5 i A e R B B — s WU S MEUNE MCMV CTL HEA51) 8
W AL

[xgiA]  BEMMRTE; WAS DR B FE /N B LA TR s 3 24 AR

[PEESHES] R-332;R512.99;R593.3 [ XHkARERT] A

Establishment of WASp-deficient mice model of acute murine cytomegalovirus

infection and infection characteristics

Zhang Yulin, Luo Xiaohua, Liu Lin ( Department of Hematology, the First Affiliated Hospital of Chongging Medical University,
Chongqing, 400016, China)

[ Abstract | Objective To establish a WASp-deficient mouse (129S6/SvEvTac-Was™>"/J) model of
induced systemic infection with murine cytomegalovirus (MCMV) and investigate the infection characteristics.
Methods  WAS-null mice were randomly chosen as model group and blank control group respectively (n =6
for each group). They were infected with 1 x 10° PFU MCMV (0.2 mL) by intra-peritoneal administration.
WASp +/+ mice were used as infection control (n =6). All experimental mice were under closely observation
and sacrificed in 9 d after the intraperitoneal injection. Tissue samples were collected under aseptic conditions
from each experimental mouse. Salivary glands were taken for virus separation and titer test. The histological
changes of the main visceral organs and tissues were examined after HE staining, and the mRNA expression of
MCMYV gB was detected by RT-PCR. Flow cytometry was used to detect the percentage of MCMV cytotoxic T
lymphocytes ( CTLs ) in splenic lymphocytes from model group and infection control group. Results
Compared with WASp +/+ mice infection control, the general condition of infected mice in WASp -/-
infection groups was getting worse after the infection in terms of body weight reduction, lack of movement, more
piloerection, with a mortality of 1/6. In 9 d after infection, cytomegalovirus was found in the salivary glands of
both infection groups, and MCMV gB mRNA was positive in the heart, liver, lung, kidney and salivary glands,
with the expression level significant higher in the WASp —/— infection group than in WASp +/+ infection
control (P <0.05). No MCMV mRNA was detected in mice without the infection. Histopathological injury was

found in the livers, kidneys, lungs and hearts, and the lung was the critical target organ. The proportion of
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MCMYV CTLs in splenic lymphocytes had no significant difference among these groups (P =0.26). Conclusion

An acute virus-infection model is established for the first time by intra-peritoneal injection of 1 x 10° PFU

MCMYV in adult WASp — /- mice. More obvious and severe manifestations of acute infection are observed in

WASp-deficient mice than in wide type, with lung as the critical target organ. There is no obvious change in the

proportion of MCMV CTLs after the primary infection between the deficient and wild type mice.
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murine cytomegalovirus; WASp-deficient mouse ; infection; flow cytometry
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WAS JEP G b i) WAS 25 H (WASp ) s — i i Ifil
FRYURE S 0 A SO E T IR R R A AL
SHER T, PR 2R i 20 A Ak L G R L AT A RN 41
AR o XFFAE TCR ML T30S A T 40,
WASp 2 53L4E L8 8 1 R HA 5 il 28 11, 5 4 i B
REEHTHES Y W O % 28 fih, 45 LU TCR 55 43 5 f%
5, T YOG 5E . WAS LR GG 5 30 WASp ik 5%
a5 A 2 M % B BR 0 Wiskott-Aldrich 28 & 1F
(WAS) , 2RI il /MR D 95 ™ B Y fo i
DIfeZ AL, &z 80, o &/ sy . E NSNS
YR WAS BT M TG CMV & AR A
=, AT LS R Z RS AR e 0 3, 3 A A TER I
HOh R, ELGHORG R 25 WA T R AN AR
I, WASp AJRES 5 CMV JBYL S5 ALY S e /T o 72
RS2 56 v A /N B 20 M2 S 2 ( murine cytomegalovirus,
MCMV ) Smith FRERYLAE WAS PR BLE (WASp -/ -)
/NER, BT MCMV 4 B B AU LA A0 UL /)N Bk e
J5 IRE MCMV K¢ 5 V40 B 25 P T Ik I 48 S ( cytotoxic
lymphocyte, CTL) A3 78 M 3= 2 I 25 19 20 2L R4,
B NWISE WASp Z 5 M f5 CMV i 5 M o % 7 4t
B PR RN S AL

1 #RETE

1.1 ##

L1 Sc5shy) S 2 NS (% HR AR ] WASp -/ -
JINERL(12986/SvEvTac-Was™ ™ /]) & 6 H, W F 3% [5 Jackson 52
9 3 5 It BRI C[R) i R/ B, T8 WAS R TRIBRE , 0R
WASp +/ +,129S1/SvImN] )6 I, ) [ g 3 K28 E K i A% T2
NG o R AL 6 ~ 8 RIS IR 19 ~22 ¢, T
PREERI K22 S8 B i 0> SPF 945 B 2R 58 4] 5% , e r SRt 4 A
25 % HEZH e IR 5 /0N RS 20 LA A LU ) 0 47 5 S8 A, TR
BE(22 £3)°C,12/12 h BRIEFF &M T AR,

1.1.2 4B A B AR NIH 3T3 i B 27 K2 PR O o
TERERFAIRB R = G5 5 . MCMV Smith
o BEAR I B 5 [ SRS SR Y R0, £E NTH 373 40 i & rh %
BEIGHH, WOSRFE AR SE S

1.1.3  EZRFI L4 D-Hanks ,DMEM A1 4 IfiL 35
g B 22 [ Gibeo 247 5 TRIzol g B Invitrogen 2\ ) ; i %% 5% PCR
R0 & (6110A) F1 PCR #1445 & (RR701A) Ity [ TaKaRa /3

7l ;PE kRig F 2 & [ H-2Db/HGIRNASFI ( MCMV m45 985-993) ]
5 H Prolmmune 7 7], i 2L FT {4 CD8a-Percp &y BD 4\ &) 72 i
PCR §" 4L (ABI A &) ACFHIIA (FEE TS —XER ) VH i
E3.0HL(Eppendorf A ®]) (=40 ML (BD 23 &) ) FIEE I AR 5
B (Bio-Rad) H [ H RS R 2 IR B2 i SL i s $ 43t

1.2 F¥%

1.2.1 SEg/NR WAS SRR AISE S R E/NRERAL
0.5 em & A 1.5 mL Eppendorf 4 v, 24 e P HURE R 4] DNA
JER RIS E S My S BS54 :5'-CCCATCAGGTGGTCCACTA-
3'; WASp -/ — F i8] #:5'-GCTATCAGGACATAGCGTTGG-3;
WASp +/ + FliB|4):5'-TTTGAATCCACTCGGTGCTC-3', 4
J B3 WASp -/ — 650 bp; WASp +/ + 175 bp, RIVIKZ:
50 pL, P854 94 °C 3 min;94 °C 30 5,60 °C 1 min.72 °C
1 min,35 MEH ;72 °C 2 min;10 CAEE .

1.2.2 MCMV 2 ¥l %% NIH 3T3 41 jfs 2 0. 25% Ji B .
0.02% EDTA 1k, LA 1 x 10°/mL A 4RI 55 9% 14 7, 0l B Ji fit
FEEF L BUMCMY (2 x 10°PFU/mL) 5 L 3380 F B2 g NIH
3T3 I, 837 °C,5% CO,5F46 et 1.5 h(3W a4 15 404D
SESEE R A S mL 4ERE (5 3% Ka 4 I3E 1) DMEM) |
R CO, 3G FRAR h Ak 2L 5 35 . 19 H A48 8 WG T W88
80% ~90% AN % A 40 M 5 A5 34 7 ( eytopathic effect, CPE) B,
] T R A L R BE T, AR AR R . RO VR 3 IR, 7
4 CZAMTFLL6 000 t/min B> 30 min, ¥ I 37 W S A0 26 5
-80 CHAr% .

1.2.3  REgn el 32 i & (50% Tissue culture infective
dose, TCID,,) il 52 MCMV &3t Jy T IR E N A D-Hanks
ORI B NG 2 10 5 AR R, WOIBCRE — R B E O R
100 pL FEA K2 N 96 fLIk , 5 —Fi R 8 2 1L,
FIBHFLANA 100 L D-Hanks ¥ {E A %1 R, & F 37 C CO,fH
TERREFRAEWE 1.5 b 5, BALINA 100 WL ZEF5 7 45 40 g AR
AR BHRMEEL S (REE 215 RAMEA R AR RS
TR BEJE ) o TCIDg, 3155 (Reed-Muench 3% )" : i 85 1 31
(PD) = (H#H CPE L& F 50% I H 2%k -50)/ (i #1 CPE L&
F 50% (' E 4348 - B CPE FLAILTF 50% M E 43048) ;X =PD x 1
+ 1T 50% FLH B CPE Fii 788 J 1 % 4305 50200 B2 V1 3 1M
TCID,, =10*/0. 1 mL,

1.2.4 MCMV & BfEEUERIA # S SCU0 4 R xt i
ANGUBE I R 1 x 10° PRU 5 5 53 0. 2 mL, 2% [ 6 RE L 42
JCI PBS 0.2 mL; & KA/ T it AR 6 30 AR Ak A
1560, R MCMV Smith FEESG 25 9 K, Jo/K ZBkRRES , SUHENE F
PALBE/INE, TEBA S /N B i L OO 2SRV AR
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1.2.5 MERARRES B KBRS K IR UM/ B
Wil 1 mL DMEM 75434573 ,3 000 1/min,20 min,4 °C ., %18
1. 2.3 B BRN 454/ BRI AR A0 G T8 1T E
1.2.6  ZU%K 4 J¢ RT-PCR ;i A TCBR 43 B H O
JF I B ZH 24 50 mg $RIE RNA 056 S5 1Y cDNA 347
RT-PCR 5 543 H7. MCMV B 514 F3E514:5'-GTCG-
GCCATCTACGAGAGAC-3', F#B|#: 5'-GACCAGCGGTCTCG-
AATAAC-3' 1 BeR /- 164 bp, NZIREL B-actin: [{i75]
#7:5'-AACAGTCCGCCTAGAAGCAC-3", F 5| 4 :5'-CGTTGA-
CATCCGTAAAGACC-3' 4 4% B Br K /Iv: 281 bp, 37 4% 4% 14
95 °C 5 min;95 °C 30 5.60 °C 40 s.72 C 40 5,35 MEFF;72 °C
7 min, 4 CHHER. BIAHLUH 10% B EESR whifg [ € i3 97, H M
A Y] A HE Je ot ait A 2 SUR B E
1.2.7 MCMV CTL 3 X 4 A 6 ) J&YE MCMV 9 d 5 HL
SRR FRLIRE T 5 U0 EEL MBS, A MR AR I 2 x 10° 4Tl g it A7
JeRic . PBS B pyl YRI5 H 50 L o v A R S A
8 wL PE FRic H MK 22 CHFEIFE 10 min, FEA Percp fRiC
CD8a 2 pL, vk L#EEIFE 30 min, PRk 5 B L7 =40 MUK
W CD8* T 4HAEM CTL Hefil, 72 X MCMV CTL 34 CD8a I %
PSR4 i ; CD8 ™ T 4 g )9 MCMV CTL 4fi Jfd /5 43 % = CD8a
F T B AR LB 40 A/ CD8a FAPE4H A x 100% .,
1.3 “%itsam

SR SPSS 17.0 G 8k, B L & s FoR o ST REAS ¢
K g% WAS R B b /N BRI B2 /N RS SR AT 0o X
ELOH AT AET /DR, RPALT 404, LA TR v 91

2 #R

2.1 AREAEERLER

WAS JEH X Yo (o (R B AP B AL BUIT A WAS JE[H it
B/ BRUIE R R E g WAS -/ — o XFE 650 bp Ak HiBLA<HF 194
22 WAS JEPR B /N 12986 ([ 1A) AUAE 175 bp &b 3L
S B N R X BB 12981 (8 1B)

1 2 34 56 78 9101112 M

<1200 bp

<700 bp
<500 bp
<300 bp

<100 bp

650 bp—

1 2 3 4 5 6 M

<1200 bp
-]

<700 bp
<500 bp

<300 bp
175 bp—
«—100 bp
A: WAS KR SRR MeoAif;l ~6: 2 98,7 ~12: %%
B B:EFERA DR M:ARA;l ~6. BT BA

E1 PCREFE/NREFRBLER

2.2 A MCMV 5 SRR 20— T
/NEUE N ERP 1 x 10° PFU MCMV J5 45 2 K IF0R 27
BB Bk ZE GE S R B | R B A O R R I R A R
Mo HrpsE e /N R YL J5 1A T T L B S O D B
o Hr 1 H WAS JEH EFE /N R R MCMV J5 B BLIE TS 8
R, (AR T8 P ., TR 55 5 RAET . HAR/NRCE
PIUATE TRE0.5 ~1.5 g(B12) o JBRYex IRAL /N R i iRy
BB, BALSERT T /NS T MBRLSE 5 RIFIR, SCm 4/
FRUA R S 5 T O AL (P < 0..05) 5 SR 55 7 KT
L SERG2H /N U T & T R S (I T 5 B e X IR (P < 0..05)

24

[ o= Zs PR
= S04

(3%
\S}
T

/N (g)
S

o0
T

o 1 2 3 4 5 6 71 8 9
TG IR (e/d)

a: P<0.05,5 st 3h 20 b 4%
B2 NMNRBLEEFHERETK

2.3 MCMV R # s Rk gm0 5 B H e

S 6y 21 AL Xof BE 2 /N UM Y A 5T 3 L T RN F NTH
3T3 4iiffie), ¥ B CPE, BRYLHI3], A8 4l i % B 4 A, Ak
5K, G A R 2 ORI , A P AR T 78 R £ £ 5 8 TP B L
I 2% B, SO AR (B A4 SR 4R A IR R REAE R B 5 7
JEYLIE 5 ~6 d, 29 50% 4l i & 4= CPE; k223537 E 8 ~9 d, Al L
P78 A ISR BE , ML BE I 9%, T Btk 2 B (181 3) o 28 ) IR
20N R AR P R 43 8 R R

TCID g, 12 365 52 56 2 IR 2 o 1 2 /)N 0 Y M 0 3 Y36 17
TSI AE , S/ BN Y M S A T i s IR e X B4
H2E BTG L (P>0.05,% 1),

F1 MCMV &#9 d F/MRERRA R K MCMV E71#E
(lg TCIDs, )

RIF5% - Te TCIDy,
20 51 n Xts
1 2 3 4 5 6
4.77 4.5 - 4.65 4.38 4.65 4.59zx0.15

4.29 4.64 4.5 4.5 4.5 4.38 4.47x0.12

SEHEH 6
YT R ZH 6

- TRESES R, R#ITENBE

2.4 ¢BEAEHMLER

e MCMV 9 d i 5 6 241 ol g o 41 /s BRUE 28 o 349 77
KeE] B JEPR 9 187 . 5 e 3 R AL/ B 1L, WAS 3%
R /N B P9 MCMY gB 35 [ mRNA 77 5 ] 54 5 (P <
0.05) o HAR PRI RS PR 5 2% 2 1y & TR it B4l /N
B, (022 5 56 L (P >0.05)
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3 MCMV R NIH 3T3 i 2 ERBRIETUE CPE  ( x200)

1 2345 6 7 8 910 M 1112 131415

1.0

e

o
o

N
S

o
o

oB P mRNA HiX ikt
o
=)

(=}

B MR

oL i Ji
A:RT-PCR #2552 M Affe;1 ~5.6 ~10. 11 ~15: 550 4 £ %
20 R ST IR LA G ST IR AL Ko A B B ferkik B MCMV gB
KREAEMNER ;B FEEFSMER a: P<0.05,5 E5km1kE
4 RT-PCR #&/NREER MCMYV 9 d [5&AEER MCMV gB EEH)RIE

23 X IRZH

RGNS HRZH

2.5 WAS A F& %08 MCMV B & M IR 2289 5%
I FALEE S
R WR A /N BRUAH L, WAS SE TR Bl /I ROy T i
ZHAVGERIA E oM ., SRR LA R R K i 545
D LAN s AE O LA B HES 2L 5 T 40 B 25 J R i s, B Bk
YeBAN , RFUE O HESIZEEL BT T A RS MR, A8 Y R
WNFE s T2 /N BB 5 3 B /N BRI AR AR R, Bk 22 /N ]
WAS JE R /N VB /INE - B 20 i 2 v B A8 T L R BE I v R
KB R A EE , HBE T AT AT L . WAS 35 PR B /N BT 3
LA JI g6 0] BG4 5 I LB S, AT i 4 B S 886 ) B FE O L K
Jib R L BAUA 200 O =5 4 R AR, Mot s P /0 LB s
(E5),
2.6 WAS A F 47450 8 MCMV & % 5 MCMV CTL
b
Ezs i IBEAR HE, JERe MCMV 9 d 5, /)y BUI L I6k B 40 i
HOYRUEGH , 7 MCMV CTL, 8 = 40 4SS I 25 5% 5 5
U2 WAS 3[R Bk [ /1N BL MCMV CTL 40 & 40 3R 4 (3. 22 =
0.53) % , SRR B/ NR TG4 25 57+ (P =0.26, 5 6)

i 1

ES HEMRBREC GG SREENL (HE x400)
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A EI B R AT B ;C. G 3R
E6 HAMAMALN/NERRAE MCMV CTL (34 n=5; K& LB n=6)

3 i

CMV JERYLAE ARE Al 5 B, 2 B0 2 1 IR
PR R B B AEMLAR S D BEAIC T an i 47 3 1 T
AL FE Y B P 5 e WA, CMV {5 8% &
MR EET M EERFE, NKKRE CMV (1)E
B HAKHS T CMV R 52 PRI B3 T 4 i G0 % D sk
R E T WAS B R R AT LT 40
AEG Z A EH I CMV YL 515 5T WASp =
MU SR PR BRI T AR A R SRR SR, 1% 2
B JZE BRI 2 0 AR, A L EE ST WASP B /N R
) CMV BRYLAERILUINIR X WASp 2 5 LR G 2 )6 7
I FRHLH ST

P B T MCMV ke (1) /)N FRABE A PR T 5 A=
A9 BALB/c /IR, B AR 5T WAS 35 Rk B /N BR5
MCMV YL 53 /DA il . A SE80 i BE B WAS
JE PRl /N BRLUK U T Jackson 52562 12956/ SvEvTac,
H AT B 25 o7 3 ) Was™ ™™ 3% /)N BRIk E0 40 i 2% e b
P PO S N LI S BREE /K- 1E 5, (HAM A ik
L 40 M il /MR B IR T 1E 36 /B . T WAS g
R X et (A 8, Bk & 7 kM /N Bt o WASD
B B CMV HA R5E R Re 5 (B 1K F
MECHALE L5 A CMV 40081, B, FATTE
MCMV Smith #f— P 2 B WAS SE R SR /N,
TEARTRIES B R 21995 5 2, LA f5c i , HE 9
PR rp IR R DL A AT B A = Y 2 4 R
CTL Fhi , Bl a7 WAS 52 5 G /N B MCMV &
PREBYLBIRY G S P Y e B IR L R A, A
P WASp 7E A BT CMV 3 4% v i 4 FH FTAIL ] 42 Ak — A~
RAF AR5 o

ABFFE e 10° PRU 3015 (055 2 P 2/ L 2
HEE T ORI BE I AR R , A S50 41 WAS JER G
Féa/IN BRI A B AR il DR L 8 B S5 I AR R, 1% o o
R L, ST, IR B /N B 2
SRR IR, $E 78 55 WASp B 53501 S 2 D g

B UIAH G . (HAS R, 5 WAS B IG IR
ZREPEMLL, AR WAS HE PR B [ /N BT o s 1 R 46
AR S RIE R B, (H 4 K 2 04 e BAE M2
4, S5 BN 0 A5 i B ke B B IR B B
R JEL | (AT 2 v e 4 i A 20 R L AR
FATXT IR 20 /N R 57 B BA I 2 Ok R, R A8k
SE A/ NN 4 ~ 16 JEIY , T8RN A Bl B fE
A U D BN B, A A U 2L 8 B LR T
N W B T, B SR R AN T, SRR A /N R
HBIAET A HERR /N BUR A R 45 1 2R 596 7 Tk e AL ]
YERRYEZE JE. MCMV 384 38 5 SR B0 &1 240 it 85 57 B
PR P MR IR 38 0 75X, SR SN LG FRAH LL W Y
PN 38 AT EE A/t R O e 1) R 280 i A B A Sy 7
1355 B 22 A S 1) 9 T UL, 356 {50 15 I Y R 1Y 1 5
R R A L T MCMV & et f
B I 5 S B0 I R R £ B S a1 X
A5, FRATTR A AL TR A 5 2R 1 B, JERYext HR
21 /N BB J R B B4 I A IR 5 Kempotic 261 g4
il — 5, RIZH 255 5% 05 3R B 10° PFU MCMV i Jiis Ja
YL iE T RETE H 1 AR /N B, /0N BN 2 2R 80 IR 58 10
e FAE R 5 11 [7i) 25 g 75 1 TR S e T BE BRI ) WAS 3
DRI B 708 BRAS (EL R BRI AGRE TR, L 3 2 i 2 B AR Ak
WHC R, WAS LK 58 28 A {E AT 520 T bk B 20 A
Th A S A B i 2R A A B, VT AR SR SR TR B WAS
BRepa/INEUA P B bk E 40 6 0 SR Gk /b A S o R
JO7HE R B HOAR P2 A AR, MR o A R R 2 4
Rt WAS J R R /N R MCMV Y 5 R REAG Ry
R 2 , 2T ERS H B B 5

FEL Il AR MCMV G888 5, /s B Vi
JRJE XSS MCMV F5 2217 76 (1) B AR IR A% o 23 Bl M YR
HE 2B b g CMV 4 3 [5) 45 o5 &% 32 BRSP4 4% 7
2, 2040 YR P AN ARG 0 81 SR e P 2 T, 1 R
JEZE AN FEHERE , B AP . MCMV B Jt X 4
T B L RSO 25 11, 7075 75 18 A1 300 vl 55 7 A TR
G A, 218 AR oB 3k PR S = 2k, W)
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MCMV AR5 , AL IE A PIRGLR S Al 183 - 188.

K H RT-PCR X =2 MEAF A oB SE A TR , i — 20
WESE T /N T 2P R T o AR Ut P s 2 A 1 R,
B R A2 T 2 (e R A 32 1) A TR S 938 07 285, DT o
e F 4 T2 B R N A s E s R i 22 Y
VA I YR MR /) BRUBR S J 10 e 2 1Y) ) TR AN HE B
E HIRTE S B AS B P R, ) VR IR AT R R
FTRE 17 0 BB P MCMV mRNA 2 5 1246 0 1
b SR HE 2 /)N UM Y R P R e PR 1 S
HAJE2E 5 o AR L H A IR A FR AT 2 B, o0
JH I A L S S 15 LD IR K i, R A
35 Vi S5 O A A AR AL, o WAS g /)N Bl Y
MCMV mRNA Hx 6 1k 5 5 F X4 B 41, HE Ji By 4
WUESE WAS SR /N BRI SL J5 il A s BRAR b B ok 7 B
XS WAS B itk CMV g e o5 UL 0 Sk e 3
£ M —%, Andreansky 25" BFSY T 3 Fhopg Sk
Jei B WAS G /N R, X 20 900 8% 2 il 48 i BR B A
A= GG A RRT B R A1 34 HH BN TR) R 1) S 88 S I ke
BE , Gy S 38 0, Fi 3 T B B BB T BRI, X S IR i
FNBER S WAS BRFEE CMV L) F R E 2 —,
WASp 1] 582 55 ili 8 s 5 B i s i e

FRATT A It XA AR 55 SRAG N 1) R e /) B IGR IE  E
Yl MCMV CTL P AAAE , 2 IR SE T i @ i R Y
PIIEEST . HSR WASp S5 22 G002 40 i 1) G 28 oy 225
AR, (H WAS JE PR BB /N BT O G 9 B )5 MCMV
CTL H 3R 5L X} B2 e 22 57, 5 1R SR i 8 7
A A ST R R S B WAS 5 PR i B4 /)N B 75 45
Je—B0, HF R AT 82 T 52 56 41 G 93 BB /N B 7
TR A fur 2 K, 9 SR I ok s 1T 4 3R RN S UM X IE 1)
CTL ¥4%# ; 55— J7 T B WASp A g E2 2 5 ik kgL
JE BT AR S T A L Y RIF ST B
A HVEAERLH

2z AR, B’ ATH MCMV Smith Bk 1 x 10°PFU Ji§
TSP WAS JER G /N RS D 7. CMV 2R R
PRI R e (R B3 CMV B A A Wi 45k
IR BESET WASp Rk Bk 5 | Ho g3 B B 1 L I 18 A
ARG, B E N AR D 0L F WASp 25 MCMV &
YL JE G PE A SRR AT o R IE IZAR R 4  S7 Ry i S0P 5
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