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Construction and immunological study of recombinant BCG with a fusion gene cosisting of human IL-2
and EB virus BZLF1

YU Mei-mei' , CUI Yan-shuo® ,SHAO Wei-lin® ,MI Tian* ,CHEN Ting',XUE Qing-jic' (1. Department
of Medical Laboratory sWeifang Medical University »Weifang » Shandong 261053, China ; 2. School of Basic Medical »
Jining Medical University »]ining »Shandong 272067 ,China) ***

Objective  To construct recombinant BCG (rBCG) with a fusion gene consisting of human IL.-2 and
BZLF1, a gene of the Epstein-Barr virus (EBV), and to analyze its immune action. Methods The single genes I1L.-2 and
BZLF1 were used to construct the fusion gene ILLBZ via overlapping extension. The recombinant plasmid ILBZ-pMV261
was constructed via enzyme digestion and ligation of the shuttle expression vector pMV261 to ILBZ. The identified re-
combinant plasmid ILBZ-pMV261 was transformed into BCG and expressed. After rBCG was injected into C57BL/6]
mice, the immune response was analyzed using flow cytometry and CTL. rBCG was injected into C57BL/6] mice, and
the immune response was analyzed using flow cytometry and CTL. rBCG was injected into BALB/c-nu nude mice with
human EBV-positive tumors. The therapeutic effect of rBCG on tumors was observed using flow cytometry. and changes
in tumor size and weight were determined. Results The single gene BZLF1 was 738 bp in length and 11.-2 was 465 bp
in length. The fusion gene 1LLBZ obtained via overlapping extension PCR was 1 248 bp in length. Western blotting indica-
ted that the fusion protein expressed by rBCG was recognized by IL.-2 antibodies and ZEBRA antibodies, and it was about
55 ku in size. An animal immunization test indicated that the percentage of CD4" T cells was 45. 1% and the percentage
of CD8" T cells was 32. 3% in mice injected with rBCG; those percentages were higher than the percentages of CD4" and
CD8" T cells in mice injected with BCG (28.5% and 24.0%) or PBS (21.3% and 18.1%) (P<C0.05). Animal treat-
ment experiments indicated that the percentage of NK cells in nude mice treated with rBCG was 2. 99 % , which was high-
er than the percentage in mice injected with BCG (1.89%) or PBS (0. 68%) (P<C0.05). After injection of rBCG for 2
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weeks, the tumor volume and weight in EBV-positive mice was significantly smaller and lighter than the tumor volume

and weight in the control group.

Conclusion RBCG was successfully constructed and expressed as a stable fusion pro-

tein. rBCG can stimulate an immune response in mice and it has antitumor action.
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EB 45 # (Epstein-Barr virus, EBV) & —7Fh g 3E ¥
U FE A I B9 b oy B ke Y B L T R AR A1
FE N T 2RBUEY) 5 1 95 % LA B N 11 By ke ad
Z B, HUE YL 5 Burkite i B L FE AT 4 ik LR RN B
WA 988 45 22 i E 09 J2 AR AT €M . EBV 3 e AU
S 200 B T T A R A A R S0 R S A 300 A
B B EBV (v fR 55 PR J2 e A v FR: SRR e 400 it v 3% 35 1Y
I FE AL DR 4 1 O BRI B L IE e i RNA F /)
RNA 5, K [H) EBV 24 4i g H A A ) 17 38 AR 3L N 3k
BT FEER IR WA EBV i i v A B o
W B 1 Bk T A0 % 5 Ak Ol R S0 B 2L
ik EBV 3 N4 RER 2 £F A AP e T A p ™. or
ZIH 3 1 ZEBRA Rl Rta (9235 EBV i iR
HEAZLAR I, 35 5] BZLF1 28 8 24 i 25 11 19 £ 3k,
T SLRE IR EBV SR 52 ) U0 A AR, Al
HR LSBT AN 5 AR AR FRAI RG4S . % F EBV By
BOR MR A2 M R TR TR —Fh AR 8 B AG
J7 EBV PHAE IR 9 05 % .

EBV J: K BZLF1 45 6% () 8 11 ZEBRA 1E 4
EBV i V&R0 3 A 240 101 19 SC B 28 11, )2 EBV [ 4F
SERITH S Z — . AHESEIE A 5L N TR R AT
AW Rl ZEBRA fE 15 F RN £k, N T
S EBV 42 /it A2 6 EBV BP0 i 2L AE T .
ZEBRA {2y &0 2k 1 J5L i ) 8O A 1 240 i e 5 0 1
W REPUMIE E . TL-2 /E o T 40 1 NK
20 1 ) A A TR B R b T A R b e o
M TIRE™ . Benitez 45 58 KB, % ik 1L-2 1y rBCG
FEREOFR PRI — WP ER. BCG 1Eh
— Bl g AR e A R E TS BB S CDAT
T 408 .CD8™ T A F1 NK 41 g ) 3 4E {2 #F TFN-y.
TNF-o S5 40 R 1 19 43 00 » E 8 I FH T 28 €0 3 08 Rl vk
FIRBE R EIRYT . APERCEERE A IL-2 fil EBV
FEH BZLF1 #EAT SE R Bl G J5 i B R A i T 28 1R
TR AR pMV261 Ff 54k E BCG i 7 1K P ik
FaE ik MR FT WG AR YT EBV PH A e i 1 (37
BT AR BLBIS K

w5 FiE
1 ##
1.1 XA ki /N & B b e e DNA [5] 1k

1R & A DHS o A2 2540 W B AE U R ARE AL BB AT

F 2y 7] s PrimeSTAR  GXL DNA Polymerase., N ] fitf
BamHI il EcoRI, T4 DNA Ligase l§ H H 7 Takara
/8~ H) 3 Middlebrook 7H9 Broth #1 Middlebrook 7H10
Agar t§ § 3£ [ BD Difco 24 A ; ZEBRA $ii{& 1l 4 3£ [
SANTA CRUZ BIOTECHNOLOGY 72 #); 1L-2 $iifk
W B 2 [E Affinity Biosciences LTD 74\ #]; Western
blot & 15 b v Uk v AR OG0 1 3 b Bt Rk E A w5
i ECL b2 RO R & B ik R W FH . Hidk
CD3.CD4.CD8 FiI NK1. 1 Iy H 3% [E Biolegend 2\ #] 5
1C Fixation Buffer il 10 X Permeabilization Buffer 4
F 3% [E invitrogen 24 7] 5 I EHU/N BPTKFI Cell Titer-
Lumi™ & 675 4 i 16 1 K i 5 & 3 o [E Beyo-
time Biotechnology /A #] .
1.2 zmiesk A\ EBV P4 5 0 93 i 40 it CNE-22
ARSI A (CAEE 7/ /NI
2 HiE
2.1 ¥454% ILBZ-pMB261 wg# 3%
2.1.1 HWERYH5iEE 4 GenBank & fitiH
1) DNA FPEBcHE 5190, b A 9 TR C R IRy A R
Adl. 5l IL-2-F: 5-GCGGGATCCGATG-
TACAGGATGCAACTCCTGTC-3" (5| A BamHT1 [if§
YI7 15 5 IL-2-r: 5'-GCTGCCGCCACCGCCGCTTC-
CGCCACCGCCGCTTCCACCGCCACCTCAAGTT-
AGTGTTGAGATGATGC-3’; BZLF1-{: 5-GGTG-
GCGGTGGAAGCGGCGGTGGCGGAAGCGGCGG-
TGGCGGCAGCATGATGGACCCAAACTCGACT-
TCTG-37;

BZLF1-R: 5-GCGGTCGACTAAGAAATTTA-
AGAGATCCTCGTG-3" (B A Sall BEYINLLD .

R PrimeSTAR GXL DNA Polymerase 1 Bl
F A7 IL-2 F1 BZLF1 £ {9 PCR § 3%, PCR [ b
AR A 0.5 pl. 514 (IL-2 4% 1L-2-F fil 1L-2-r.,
BZLF1 {4 #§ BZLF1-r fil BZLF1-R) & 0. 2 pl, 5 X
PrimeSTAR GXL Buffer 10 ul, dNTP Mixture 4 pl,
PrimeSTAR GXL DNA Polymerase 1 pl, H ddH,O
I 50 pl. FB A 98 CHUEME 4 min;98 C s
Pk 10 5,60 CiBk 15 5,68 CHEf 1 min, I 30 MF
568 CHAEM 5 min, B PCR = ¥idid 17 B 4
eI AT LUK 5 I ARl SR8 B BE e DNA [l e 32057 &
Ui B HEAT B AR A [ 0. A BOIR B BE i DNA [1]
o4y 1L-2 F1 BZLF1 jd i 2 k4% 3k (Gly_4Ser) _3
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DNA JF 51T %E 2 . AR R 1L-2 20 pl . BZLF1 20
nl, T4 DNA Ligase 5 ul,10 X T4 DNA Ligase Buffer
5pl. RAE 16 CEBBER. BuEE=wikit 1%
B N W R s P K S T

2.1.2 FEEMLM PCR LUK B9 M BOAR L 2L TL-
2-F fl BZLF1-R 8| 917l 4 £ M 1L-2-BZLF1 (L)
TR ILBZ) /) PCR ¥4 (R R fn 2. 1. 1. B 4%
.98 CHIZEME 4 min; 98 C7A8¢E 10 5,60 CiB & 15
s,68 CZEAH 1 min 30s,3: 30 NEH ;68 CH-4Efd 5
min, PCR ™y 126 B g b 5E e vh vk Ja Jig Il i
2.1.3 PCR =¥y % PCR YL =4 1LBZ
HERFIRFAR pMV261 4T Bam HI BV . B YII4
F AR 10 pl, BamH 11 pl, 10 X K Buffer 2 pl, il
ddH, O #h e % 20 pl, 30 CrKEK . HEYI ™Yy o
1 Y035 i W 6 e 30F 47 W K RS [ i, BRS04
ILBZ fil pMV261 #£47 Sall fi¥ k& . 37 Cik
Wk . PCR =438 i 126 B g W o6 s R K 5 e [
i

2.1.4 [YIWSEENEE ¥ DNA [H™ Y
ILBZ il pMV261 A7 KR 2. 1. 1,12 J5 16
CEBBEKR.

2.1.5 BmAHARKEL KiE#EES E. coli. DH5«
RS2 A ANMLIR 5 UK 30 min, 42 COKif 90 s, uKif 10
min, fiIl A 800 pl K LB ¥ 3:3£.37 C.160 r/mim
PEIK 60 min, 5 000 r/mim (B .24 6 cm) B0 3
min, £ 700 pl B3 RIREBHRS G IR & A RIKE
LB EAE SR BT 37 CHi AR,
2.1.6 AT PR SE FR S BURLER BC BREC LB [#
R FRIE T B TR VF 2 RIS B R IR G R 5L
37 'C 160 r/min }3% 12~18 h. AR 38 Bk /N R H &
VB A3 P2 B E 2 ik ILBZ-pM V261,

2.1.7 1ILBZ-pMV261 py% & DL 415k ILBZ-
pMV261 J M #F47 PCR §3 , PCR {4 & Fl & hj 2%
P 2.1, 2, A4 BB ILBZ-pMV261 2 # 4 i 17
V)% E . BEVIA R AR 10 pl, BamH1 10 pl, Sall
1 1,10 XK Buffer 2 pl. it ddH, O #8582 20 1,30 C
KGR, 4 ok ILBZ-pMV261 i1 gAY T
JBe A RS m] BEAT I

2.2 FARKEEHEAL BCG MEih Ak A
ok ILBZ-pMV261 3l J5 B 10 1 55 BCG sz 25 40
MR A S VK 15 min, ¥R G W 78 2 108 19 HL B A
$1,2.3 KV 5.5 ms 47 % . B 1ml Middlebrook
7THY Broth Z148 fin =W MRS R 2 1.5 ml B
OEH,37 'C 100 r/min FEIR 24 h,5 000 r/min (& .0
K426 cm) B 10 min, £ . BRIATHSIRS .
A1 HAE & R IR 2 1) Middlebrook 7H10 Agar 4}

Brgpdk .37 CRiFR 3~4 . kIR EE RS R
8% 2 119 Middlebrook 7H9 Broth ¥ & K5 37 3L b, 1%
Fr 1~3 J BB IR AL AR T

2.3 BCG #iF F kA

2.3.1 FEAEIL 2HE 2 ml BHE.pMV261-BCG
M BCG F 45 C#5-F 45 min, PBS ¥ 2 W5 40
S (50 mmol/L Tris-HCL,2 mmol/L EDTA,100
mmol/L NaCl, 100 pg/ml ¥ 1% f§. 0. 1% Triton X-
100) F &k, 300 W UK #7410 s #7515 s i) i , F5 4%
30 min, 4 'C 12 000 r/mim(E .04 6 cm) B0 30
min, L E .

2.3.2 Western blot 4358t 10 pl rBCG.pMV261-
BCG FIl BCG #H 1 42 B 73 5 #E 17 8 [ BT 1200 SDS-
PAGE H13K .80 V 45 min 5 H EE 120 V 45 min,
PR TR B vk 2 hy A 326 BSA B i 2 h, 4y 5 H
BZLF1 Huik#i 1L-2 idk 4 CHEF K. 24 h 5 H
TBST PEME 6 ¥, £ 10 min, A 340/ BT 2 I
PEIREE 2 h,J§ TBST Y 6 K. 44K 10 min, %0
B ECL fb2 & ot R 2 78 35 B3R 1 J5 47 g 't R
B4

2N =H o

2.4 FHHhesaRE f 6~8 JHIERA C57BL/6] /MR
4roh 3 8. PBS @i, BCG 4 f1 ILBZ-pMV261-rBCG
LA 5 B4 IS 100 1 PBS,BCG 1 1LBZ-
pMV261-rBCG 100 pl, BCG #l ILBZ-pMV261-rBCG
MM CEE Ao THR 20,10 d/IR LTS 3 K, K Ik
S 10 d J5 b B8N B 43 B8 JRLDE .

2.5 mRNzmadr R/ BUGESETT BB L g L A
Y1 i 24 ff o 7 2140 M 24 A 5 42 )5 F PBS E &, 43l in
A$ifk CD3-PE,CD4-FITC #il CD8-APC % 0.3 pl.4
CiEJEIEE 30 min, LA PBS & YE T I8 )5 #E 17
PR 0 6

2.6 CTL AR f /)N BRI E 8 5 OF B2 | 2o 0 &1 20
L 4 £ J 43 5 RGO B 40 i 9 RPMIT 1640 47 Pk ¥4
A% 10% FBS-RPMI 1640( &5 5 £ MsE 5 £) &
IR W 8 1 0 AN () B 92 2 A Mok T 4 40 il
A CNE-2Z 4 g b #E47 24 h L85 5%, 3 o CellTiter-
Lumi™ % 5% 35 41 35 o A8 00 3 700 0 A6 0 40 i 75 7 .
2.7 T ARE WS 1. 75X10"7/ml A EBV [H
P B WA R JORT 40 CNE-2 100 pl & 6 ~8 i 1Y
BALB/c-nu MM #R BRI AT A, 1 J8 IS 8 FL R AL 53
PBS.BCG 1 ILBZ-pMV261-rBCG 3 41, 43 #1735t 100
pul PBS . rBCG(Ay, fH 4 2. 0) 1 ILBZ-pMV261-rBCG
(Ao EH2H 2. O BEATIRYT 7 /W DN g /N 9F 3
BRFI(V=XXY?/2), % 2 WS 7 d 5 PE/NER .
WU AR AR R K AUNE R AT B L B S R LA
fl. i A NK1. 1-PE $if& 4 C M 7 30 min, A
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PBS P 5 dE 47 3 40 i 43 #r 32.3%.,
2.8 it Z oM RS SPSS 20. 0 B XA E A Mr(xl(;-z M 1 2 3 MxO0) M 4 5 6 M
. PR 70 --
G314 SR HCH A B85 4 o 25 2 ) HEAT B 4 > - s o
A B

Br o 38 3 B & 5 22 43 B (One-way ANOVA) X} £ k¢
AP Z ) 25 S AT HeA, AN 22 A Ge it aE B S0
SR ¢ A6 HEAT 22 2 18] T R LA S A3 AT 8 SO A 56
#r P<<0.05 WZERHGIT¥E XL,

s R

1 PCR FAE S PCR

PCR 4" 4% 1L-2 f1 BZLF1 DNA i yk %5 5 an |
la, IL-2 DNA K /NH 465 bp, BZLF1 DNA K/ H
738 bp, H4EHE S LR PCR JEH, @l A HEF 1ILBZ 1
S PCR P H KSR AE 1b iR ILBZ K/NN
465-+738+45(linker) , Bl 1 248 bp,

bp M 1 2 bp M 3
2000 2000
1000
100 5

500

250
100

500

250
100

A

A PCR $"#4 1L-2 Fl BZLF1 DNA PCR %) M DNA &Y
(DL2000) 1 PCR#"Hé 1L-2 DNA PCR %% 2 PCR § # BZLF1
DNA PCR =% B @A {f PCR ¥ 1 ILBZ DNA PCR =% 3
HFEMEM PCR §"1 1LBZ DNA PCR =¥

1 PCRFEEEM PCR HEk
A DNA PCR products of IL-2 and BZLF1 were amplified by PCR
M DNA markers (DL2000) 1 DNA PCR product of IL-2 was
amplified by PCR 2 DNA PCR product of BZLF1 was amplified by
PCR B DNA PCR product of ILBZ was amplified by overlapping ex-
tension PCR 3  DNA PCR products of ILBZ was amplified by over-
lapping extension PCR
Fig. 1 The electrophoresis of PCR and overlap extension PCR

2 BMEEAMNBEERIE

rBCG.pMV261-BCG 1 BCG £k 5 J5 43 75 ik
REFRICEE (1. /0 B EAT B (15 1220 SDS-PAGE Hi ik,
BERR G 23] JIL-2 PR A BZLFL BiiR 0 5 L UE B
L B/ BT R 1 07 75 L 0 B B 8 €8 s iz s 45 AR n &
2., rBCG )£k E 1 1L-2 Ml ZEBRA, R & H K
INZY 55 ku,
3 BE/MREKEHMETRSHT

T AN H A I C57BL/6 /N CD4™ T 41l
M CDS" T 4t Hanf& 3, PBS 41 CD4™ T,CDS”
T A /e R0 21, 3% f1 18. 1%, BCG 41 CD4 ™"
T.CDS8" T 4l 17 23 K25 28. 5% Fl 24. 0% . rBCG
41 CD4" TT.CD8' T 4 s & 4> K LK 45. 1% Al

A ZEBRA Western blot M HEHEASFHEEHRE 1 BCG
1 ZEBRA il 2 pMV261-BCG H ZEBRA £l 3 BCG H ZE-
BRA il B 1L-2 Western blot rBCG H ZEBRA f:jill 4 rBCG
IL-2 K 5 pMV261-BCG A IL-2 ¥l 6 BCG A 1L-2 ¥l
2 Western blot % il ft & & B Wi T RiX
A ZEBRA Western blot M Protein molecular weight standard
1 ZEBRA detection in tBCG 2 ZEBRA detection in pMV261
BCG 3 ZEBRA detection in BCG B IL-2 Western blot 4 De-
tection of IL-2 in rBCG 5 Detection of IL-2 in pMV261 BCG 6
1L-2 was detected in BCG
Fig.2 The induced expression of fusion protein was detected
by Western blot

0 10
APC-H : COBAPC-H APC-H:: CDBAPC-H

A PBS4{ B BCG4 C rBCGH
E3 EwEMih cD4T T CDST T AR 44
A PBSgroup B BCG group C
Fig.3 Flow cytometric analysis of CD4™ T cells and CD8™ T cells
in splenic lymphocytes

rBCG group

4 CTL &

CNE-2Z 40l v B A [8] 6 22 2H /) B3 20 B9 7Y L ok
EL4M i 15 9% 24 h 54 CellTiter-Lumi™ % 563 40 iy
I 6 7R & A CNE-27 20 Jf 7 5 v 20 5, 25
RN 4, rBCG e 21 J itk B 40 g xb CNE-2Z 41 iy
S S P 2R R R 3 W T BCG 41 M PBS 41 (P =
0.04785,P<C0.05),

80 *

(2]
(=]
T

|

R IREEY

N
=]
T

o .

HEHBCGH BCG4L PBS4L

4 /R E MR CNE-2Z A p S SR GER
Fig. 4 Specific killing of CNE-2Z cells by spleen lymphocytes
of mice inimmune groups

5 MEETIRE

frgeg /N B4 50 i PBS.BCG Ml tBCG #4171 5114
J7  BERE 3 d DU 1 Uk MR A ORI SR 25 2R A&l Sa
a1 WIRYY 58 7 d 5K BALB/-c # BRUALBE . 4 55
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%) Ji 8 FR B LR BR L B &l S5b A Se. AHER T PBS 4
BCG 401 & » rBCG 41 Jif J8 {4 AR 14 1 8 JiF 0 b AR 2% .
rBCG /97 411 i B & 8. 3% /N F PBS 41 f1 BCG 41
(P=0.04098,P<C0.05),

69 -+ PBSHL
5| = Bcom ' . e é
7 | - mmBccm
et =
B
5 (AN L
=
- %ﬁ
: ~100Qeé
0

0.0

10 11 1213 14 15 16 17 18 19 20 21 PBS4L
s B RS IR 8] (d)

A B c

A RN AR AR B s/ EMRE R B C

TRIT AL /D B R TR S 28 1k
5 HERARMBER EEMESE

A Changes in tumor volume of tumor-bearing mice B Changes
in tumor weight of tumor-bearing mice C Changes in tumor mor-
phology of tumor-bearing mice

Fig. 5 Changes in tumor volume, weight and morphology
of tumor-bearing mice

6 EYTZERE NK B o

T 2240 SRS I A [i) 2 i 988 /0 BSURBLIE ) NKC 24
5 NE 6, PBS 41 NK 40 5 40 M 8801 0. 68%,
BCG 20 NK 4ifits 5 1.89% ,rBCG 4H /5 2. 99%

] NK11PEH, SSOW M | o0 e — — NK11 PEH, SSCW TG
ose ] i

2 g | oot 8 e
o] s

T - . r K

. HoNKLY
A B c

A PBS4 B BCG4 C rBCGH
6 B2 NK HMEXSHER
A PBSgroup B BCG group C rBCG group

Fig. 6 NK cells flow cytometric analysis results of spleen
15

ATAFE S o G T AH 5K Tl R B R BE O A 2 R TE
Hartlage % #it3 , BZLF1 £ 1 BE 9% 15 5 45 52 M 40 i
G R R BR /D R NS EBV LS. 5
BCG ML, 70 1L-2 1) rBCG fgfe itk TFN-y 17" 4=
1SR LA IR 40 0 1 L ol TG R AT
Po 2 — L VAT BOR BT ZEBRA R EBV i
FESVEBCR M T 4SR5 112 [ 3635 A
iR TR A0 T 200 i A 38 B L A 2800 LA 1Y S 5
P A S8 e 5 A 1L-2 55 EBV &[N BZLF1 1
rBCG 1yl & 5 I 2E 47 A 56 S 52 36 7 5 16 1Y) AT
It

AWFFE IR T Rl R N ILBZ. R AE BCG
TR RE ARG & A =2 55 ku, 5B
AINFARF . O THRFE rBCG TR/ BUAC A 119 5 8 K2 A
WF5E¥ rBCG 4t &= C57BL/6) /NN, I B T

PBS G2 20 fl BCG Ry 4 1E % b, rBCG 4l
() CD4™ T 40 A1 CD8™ T 41 Ma iy o 19 3% 75 T PBS
FBEALR BCG G fig 41, HoAR (bt 34 5 i DX 3 217 3
) EBV Z: K BZLF1 F1 LMP1 g4 56 R K 8 1Y oB-
CG TE/IN BRI A 51 kS 1) B 82 B2 0y 45 SR AR IE 55 rBCG
fEiS CD4™ T 4 i CDS™ T 4 s K& 454, BCG
TapEdl CDAT T 40 An CD8" T Zi i i L il 5 T PBS
FagE 23X P RE S BCG 4 5 1k il BHLAAR % R 2 1Y
Gl I E #E BCG A Sy 8 1 1Y 2014 2 0F g H b %2
. MK . Bk EBV MM A Y rBCG g & /N B
AP 1 B8 B g A1 o HC Al 40 7R BT i A Y rBCG o g
S /N BV A AR G688 I » 4 - G 5 PR 4 A% 4
FETE R 5 PR Rv2029 #4819 rBCG [W] B A2 i /) B
P CDAT T 40 F CDS™ T 40 3shn ., ¥ A %
922 2 /0N BRI JLUAR O 4 L 4 2 . 5 CNE-2Z 4 i 2L 8% 5%
L5 AN [1] 0 32 4 ML 90 B 440 i Xof CNE-2Z 400 it 1) % 493 %
WL EE R R rBCG % 41 Btk B 41 fg x) CNE-2Z 24
JHL 1 A e MR R 5 AR BT S T PBS #gs 41 F BCG
YEA, 5 Xue %" 3@ o CTL W 5% BZLF1 fil hGM-
CSF fili 4 E i rBCG %t EBV FHPE i 523 20 i 5% 43 %4
AR, FARSMIESE T rBCG HA A 45 EBV FHAE &
MIYER . B, rBCG BB A &S HLIA M S e R 58 5
SEMER5 EBV O BHE MR 40 i . x5 EBVOBH P iR L
AH—E MIRITAER

it — RS2 v BCG % EBV FH ¥ 9 16938 J7 AE
A A BALB/-nu # BRI I 8 2k 3547 1R 936
JPIRE . B e, RIS CNE-2Z 41l 2 BALB/-nu
PRERIEAT 1AL, AE BALB/-nu #f Bk B4 AR 2 )5 30 v
5} rBCG BEATIR YT . % B PBS 4 Ml BCG JA 7 41k
SRR L o 38 e X% I e R SR ) A R RN B R B
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