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HE B &34k makeit B e %R B T (vaccinia virus/GM—-CSF ) iZ 4k 69 £ 4 5 & 1k
M E Tk, ik RAEBE LT L EEN T, %6 % 2R A4 R (quantitative polymerase chain
reaction, Q—-PCR ) #t /7% & AL W 4078 B / B2 Bl 2 5 K8 TF-1 20 R38 74 % , v A oy A2 4o AL 329X 36
HHE Ko R ) IR E AR 6 B e B Hela 20 i )5 & ik 69 GM—CSF A4 52 7% M5 R A ELISA %, =K 75 A2 9
A4 32X I BAE M R B) SR A A e B e Hela 28 105 %9 GM—CSF # %35 2 ; R JA ELISA %47 B ¥
SUAE B B M 5 KR BB 8 i (UACC 257 ) A= B 28 it ( GM 00038 ) BEATIE /B i 2, R M2
T 1 b e Ak da e B v 4 ISR R B TSR, Bom A R B 6.5 10° PRU - mL™, A A8 B 438 /. /
BB A 27, &k AR 3L GM-CSF &k &3 K T 10 pg, GM-CSF A 45 & A 181 1GCU, &G &% A
144 tOnU, B - F 35386 E M40 124 1BU, 458 xHFJ5 0% 7 GM-CSF 4R 69 A4 F Wit 47 T A8t 4
e E AR B B AFSHE BB A TIL T S R ds ), B AT AT R & 7 n 0 24 b B A A E L
KR B R AL B R AR A T (GM—CSF ); A3 B8 B AR EM; B- ¥4
AEH B E M GM-CSF 9 £33 5 KRG I7 s REEH]
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Development of bioassays for vaccinia virus/GM-CSF injection’

BI Hua, PEI De—ning, DING You—xue, LIU Lan, SHI Xin—chang,
HAN Chun-mei, LI Yong-hong , RAO Chun-ming

( National Institutes for Food and Drug Control, Key Laboratory of the Ministry of Health for Research on
Quality and Standardization of Biotech Products, Beijing 100050, China )

Abstract Objective: To establish methods for biological activity determination of vaccinia virus/granulocyte
macrophage colony stimulating factor ( GM-CSF ) injection. Methods: Infectious titer was measured by plaque

assay and viral genome titer/infectious titer was measured by a combination of quantitative polymerase chain reaction
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(Q-PCR ) and plaque assay. The biological activity of GM—CSF was detected by TF-1 cell proliferation assay

and curve fitting was performed by four—parameter equation. The expression of GM—CSF in Hela cells infected

by different concentrations of virus was detected by ELISA method and curve fitting was performed by quadratic

equation. The activity of B —galactosidase was determined by ELISA. The oncolytic activity was determined by the
tumor cells ( UACC 257 ) and normal cells ( GM 00038 ). Results: A batch of vaccinia virus/GM-CSF injection was
determined. The viral infectious titer was 6.5 x 10° PFU * mL™", viral genome titer/infectious titer was 27, GM—-CSF

expression level was more than 10 pg in all gradient wells, biological activity of GM—CSF was 181 rGCU, oncolytic

activity was 144 rOnU, and B —galactosidase activity was 124 rBU. Conclusion: The biological activity of vaccinia

virus/GM-CSF injection has been determined in a relatively comprehensive way, and all the items meet the

requirements , which can be used for the quality control of related products, and also provide significance reference

for the quality control of similar products.

Keywords: vaccinia virus; granulocyte macrophage colony stimulating factor ( GM—CSF ) ; biological activity;

infectious titer; oncolytic activity; 3 —galactosidase activity ; GM—CSF expression; gene therapy ; quality control

VTR R TR T MR 2 H R A= ia T ey
PN A BB AT AR TIARTT Z AN 4 Tl G
JEOr kN AR R TR A TR R AL i AR v R
T EEMEN, BARRICTE 20 4 80 4FUE
AT A BRAR R, 52 T 4 0008 15 e e e SR e O 2L i
IS8 20 6L ) R P T A TR T Y SR S B A
) JI 968 A= G o SR g 5 AN RT A ik 284 b9 240
LR I e 2B S E A AR [R] s A
i A4 R A R T, I Sl A P A A B U A
LAY G e A5 5 3K, iRt 2 )R R M R R R
HORE,

A= 95 9 1 R A1 M L I AN N S VR R T
(vaccinia virus/GM—CSF ) 1 5 ¥ J& — F  U 1) 42 il
AV 20 495 5 B , AR A Wythe 2R d bk, #5717
& FR 9 2 1R O (T ) S [, 33k A kE 40 i 1
W% 2411 6 S 9% S84 PR T~ ( GM=CSF ) 28 1 S AR B AT i
B — FLIH IR 1 B St Iy 4, A BB K B —
o FH 98 P 3 S R DK SRR T A R Y S R
Iyl

AW AT P — R 24 ) o i A ) A, PRLBE A
RIS R R RS RA 1) B2 Sk AR
T P00 e T R o A AR AR R (N
bepag et iballri et Es 7N VIR QRN
PR [ 24 L ) 2015 A fi —FB 12K Koz b A
FRARE AL, T A7 i R 2T e 4 L B 5 R R 3
SV B 7 B L T B L GM-CSF i ik i . GM-CSF
A 2 1 TR T M B - e UM T i 1

57 508, B Sr 0 i Ae e I &, 38 M L BB
FHTF 5 B TR s ] T e [v) 2887 i A I 42 o
HAEYEE L

1 ##

1.1 A#ER T BB AE ) % 4 A (Telstar 24 A ),
Spectra MAX 250 %Y [if§ #5 S K 43 AT 5 A4 ( Molecular
Devices 7y A ), PLA (2.1 ) 23 HT 8¢ {2 ( Stegmann Systems,
Germany ), 7500 Fast 5 fif G5 2 PCR A CABT 2
) ), Nikon TE2000-U f8] & & £ %% ( Nikon 23 Al ),
Forma Series I 1HIR555746 ( Thermo A #] ).

1.2 4 X% U-2 0S 4H fifs ( ATCC-HTB-96 ).
Hela £l g ( ATCC CCL-2),UACC-257 40 M (3
DTP ). GM00038 4t ifd ( 3¢ [ B} B& 2= W 9% 23 N 2Kt
AP ). TF-1 4iiffl ( ATCC CRL-2003 ) ; DMEM
K5 3% £ (GIBCO, 1% 5 041-94445M ), FCS ( SIGMA,
5 115-152 ) il ( GIBCO, #% 5 27250018 ), PBS
(SIGMA, %5 D-8537 ). 1640 £ 3& £ ( GIBCO, % 5
21875-034 ). CellTiter 96" Aqueous ( PROMEGA, ia=1
G5421) . Kit B -galactosidase Enzyme Assay
System with Reporter Lysis i 7l & ( PROMEGA, 1%
5 E2000 ) | AcroPrep TM Advance 96 Filter Plate
0.2 um Supor ( PALL 2% W] ), 1E [ J§ 41 £ il 5] 4
(5’ =CATTACCAGTTGGTCTGGTGTCA-3 ), )& ] J§ 5]
M 51 (5 ~CCATCGAGTGCGGCTACTATAACTAT-3" ).,
FEARIARET (57 NED-ATCCAATTCTGTGAGCGTAT-
3’ NFQ ) M Ja 575 DNA ARt b i e 3R 2 a7 4240k
PCR Master 5 ( QIAGen : QuanHTect multiplex per,
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5 204543 ) HURE 45 A 50 S840 2 38 Oy [ 72 43
Mrali,
1.3 FEM AR S SRR AN IR 5 20 B R PR A
(L5 091101 ) Febrifidh (b5 Y768 ) i 4 P07 12
At T 24 R DS B B 2 2 & B R A
Y% 2.0 mL, 1 x 10° PFU - mL™',
2 AEEER
2.1 RYSHER KSR T DMEM+1.5%FCS
ELJZ U=2 OS 20 L FH IRBEH fb ) , F R s 7 L)
YR E R 3.5 % 10°~4.5 % 10’ mL™", DA%l 1 mL #
AF 6 fLHH, 1E 37 C.5%C0, £ FRiZR 14, %
i &5 525, LB AL 1 mL A LUAS % FCS B DMEM
B VA5 10 R B EE 43 0 R 5 x 10° 1 25 x 10° 11
FE AR B, B B B A 2 A2 L. RIS
9% F5 1Y JC FCS 19 DMEM 55 35 W& 1 0 B % 1R
B BR PR S AT 4 AP W) 1 0 A T AL B 6 FLAR
T 37 C.5%CO, [HiRA T E 2 h, ZEBLmA
DMEM+1.5%FCS+1.5%CMC ¥ ¥ 2 mL, ¥ 6 fL 2 &
F 37 C.5%CO, HIRAETIFE 3 do FEFREHIE,
6 FLAR HASBRIA R, AEFLIA 1 mL PBS YR, B
PBS, B LI F 0.1% 45§ 5211 80% W WK, %
T CE 15 ming FEBRES T2, BALH 2 mL 46
IKVEZME, BEBR 6 FLAk gl K 6 FLIRAEEIR T
JCE 30 min AR TR, THEURIEERAL 100 4> BERE
(R R TR B, TT 3 2 LAY W BRSP4, 57 24
BEMEBEEL x B BEAEBCRAFEGHBE (PFU - mL™ ),
F Q-PCR 77 107 VR I 322 7 it 4 5 DR 4L 30
5%, FHANE RNAse [197K44 DNA FRifE L ECH A 10
uL 4334 10°,10°,10%, 107, 10° #4 DUECAY 0 5 9%
J A PR 5 LG S AL IR, 37 C A% T b3 30
min, 0.1 mol + ™" EDTA K3, # FH & A K 7E 65 °C
S FALFE 30 min, FEAE 95 C A4 FALFE 15 min, 153
IR ZIE B AR R : A RNAse 7K
1 uL+PCR Master {i A 12.5 pl+ 1F ] J3 51 & i 5
7 (100 pmol + L") 0.5 pl+ 2 1] ¢ 51 K0 51 4 ( 100
wmol + 17') 0.5 pl+ JFFKGIFRET (100 pmol + 17') 0.5
pL+5 pL IR ERS AR A Rl E i E DA & RNAse
(R 7K SR AR 1 B4 6] s B J5 6 95 °C 15 min (14>
PEFR ) K 95 °C 15 s, 60 °C 1 min (40 MEFR ) (4 5544
TR TY R, DIBRIE DNA RIE 1 B Rk H AR
i P SE PR AT B, TR BE (VG - mL™ ) R AR
TEE (PFU - mLL™" ), RIVAS 31 A4S o5 267 41 M 5 105 200 i

{5 #b 4‘,‘ fﬁ'% ,\%, Chinese

AT R DR 3 S e DT 230 55 il B 1) AL
PN P A A A 9o e 7 3 DR A 1 s g TR Hh A R
TG VR BE Y LU A1)

25 JL BT 0k BB TS W BRI 1, 2 A4 vk 1Y) 4
o7 3 B 7 200 AL 1 55 200 L £ % 8 PR 3 SRR A A
R FRMOH TR B BE L {H 5 % 10° i B 3 R s 22K
B FA E BIESCRE B2 00T 100, LI s B A9 58, ) A 9
B A 1 055 200 L 8 7 R0 PR T SRR S (LS
091101 ) 435l £ 47 3 ik e, 8 1% 4t 5 4 4 55 9k
B 1 SR B 43 0 K 6.7 x 10°,6.7 x 10° F16.0 x 10°
PFU - mL™, &5 5 WL 3% 1, W4k 3 41 48 9 s 3 1) Jak
YL 1 8 (6.5+04) x10° PFU - mL ™,
RSD 4 6.2%. 2 ™9 B i B S B XoF JREL A s B
TS LWL 1. Q-PCR J7 iLIA5 96 75 (1 L R 4 R
1.76 x 10" VG - mL™", 5 B 3 P 410 B / SR G 1 15
27, A B i R 4 A o A A e g HL A R
Peim R EE R 27 15

x1 FEFRENMEEE R EERIHEF
SR BAEENES R ( BRE )
Tab.1 Test results of infectious titer of vaccinia virus/

GM-CSF injection ( plaque method )

T B8 IEBEEL ( number of plaques ) TR

( dilution 170 5271 44 (infectious titer )/
factor ) (well1)  (well2)  (average) (PFU - mL™)

5% 10° 140 127 134 6.7 % 10°
5%10° 144 124 134 6.7 % 10°
5% 10° 100 139 120 6.0x 10°

1. BAPESS HR (negative control ) 2. KE & i B 5 x 10° 4% ( sample diluted
by a factor of 5x 10°) 3. FEAFREE 25 x 10° 475 ( sample diluted by a factor
of 25 % 10°)

B 1 SEREhn SR SR RN E T ES RSB AR R

Fig. 1 Plaque formation of vaccinia virus/GM-CSF injection
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22 WREIEPERI I 2.4% FCS ) DMEM £
s T80 1 A B v i IR 11 30 A5 R TRCRN 8 000 £
Fi R, 43 FH IR % 1 5 41 ( GM 00038 ) il g
il il (UACC-257 ) B 4h . FH 2 $ 96 £L Ak 43 il
FHAE 2 P 40 1t i) 8% e, 6 % 96 FLAR 19 26 2 2] 11 %1
FHFREAFRRE, I A 4720 Bm A _L3R 45 14 30 1%
His B W FIT 8 000 15 7 BE M 45 150 pL, B 2 H 47 0] Jn
A 100 pL BRI, SR G N A FT R 50 pL &= F —
T EZERA HAT, #% HITWEJS 50 pL w15
FIRE Y 8 AN D VA VL, BT IR 71 4% 3
AN FL B 1 RIEE 12 5L A 100 pL 5 F
WP AE X B, B GMO00038 41 Jitd il UACC-257 41
I, W I B VL 43 ) i % 1k BE R 5.0 x 10° mL!
2.5 % 10° mL™ (2B, 78 2 B 96 FLAR 4351
JA 100 plL b iRl 25 B 4 M2 , 96 FLARTE 37 °C..
5%CO, 5MF TR 3R (72 £2) ho Z 05 I A 40 0 15
K57 CellTiter 96° Aqueous, TE AR AL L e A
WREEIR BRI T Ak 2% R OB(E, A PLA 2.0 F4EXT
HAATo 0T PR S TGtk BOPATH A 4 Oy id sk
P BERUF T AT 8 1k ( PLA ) 15 2R aehn
4 i 15 3 40 Y 4 % SR 35K L - 1 S Y AE GM 00038 Al
UACC-257 i [A] i ECsy Z 220 KT 1.3 log, A
TR0 7 75 2 ) SRR R (L, BRI IR (b P90 T
5 ) B A U ) A A s VAT T MR A LB RO . bR
HEAH BMEN 130 vOnU (3988 B ), T3 s =2 2 ] i
Jo A ML UACC-257 B 08 T 3R o 10 v 9 15 v,
TEH 4 GMO00038 A% H= R ECs, 191E,
H 5 UACC-257 4 M BT 1514 ECs, LEHE, LA IR Jiz ke
FERTE 2 20 22 0] B e e AR e

FI ] PLA2.0 B, 1 St 2 i 4 i fT 15 45 s 0k
TP SEATIE R M4BT, 25 SR B BT AR e 44
FFEZR . RIEF X A S R B A A R B
M 2HF L S 95 DR~ 3 S Y% e 4 il UACC-257 R
oA TE M, 3 IR 6 T A5 A 45 R4 1 R 109, 154169
rOnU, “F44(E 9 (144 £ 31 ) rOnU, RSD K 21.5%., Ff
il XF UACC=257 4 it i EC, ( PFU - mL™") 114 °F
{H 4 1.6 log, XF 1E & 40 2 GM 00038 fY ECs, ( PFU -
mL™") BFEHIE A 3.7 log, B Z [ 22 M 2.1 log,
5B il i AV 98 T 1 B e A A L 400 i ]
(BRI TG TR 2R
23 GM-CSF( k& R AEWEWm RN
DMEM+109%FCS 35 % 43 5l il #5255 o5 2 b 48 it

IG5 £4H L 42 % 08 R -1 SFRVRRE & B HESG F 5 000 £
TR, K29 M 2% 10° PFU - mL™,IRAT. LLiZ 5 000
s His B B AR e , L DMEM+10%FCS 5 3% M
s B, AE 96 LM P il 48 1.5 A% 5 o B s TR0k, 3
8 MR EE IR RIS 25 FL AR FRC 30 L, #4345
F% T DMEM+10% FCS $% 5% W 1 1) Hela 4 i, H H
B B A e BE R 5.0 x 10° mL' 5 1) iRl
i) 96 FLAR FP AL 200 L 40028 . K% 96 fL
WRAE 37 °C, 5% CO, & T35S 24 ho FREFRIE
96 FLAR M Y 15 57 WK 2 2 B AE BT 96 FLAR b Y B0
T fLAR ( Acroprep 0.2 pm Y, 8RS LA 3 000 1+ min',
B0 5 ming B EIE WO TR 96 FL
M HP R AT, AR HEA T4 TS A, PR AFF =70 C
LT GRE 7d BT,

R TV T WO R B G 96 FLAR i #%
TH Y 100 A5 BV, P4 1 B 96 FLARE R GM-
CSF A= W= 18 ARG AR , 1) 1223 P ARSI A AL A
A 1640 55 57 JE +10% (1) FCS 15 37 W 50 uL, FAn A
50 pL b 3E A 100 159 B FH 1640 5555 5L +10%
B FCS il £ He R 1.5 10° mL™" 1Y TF—1 40 i 2 4
T P A DN AR L in A4 A2 100 pl; 37 °C, 5%
CO, }5321ZAM 72 h J5 A CellTiter 96° Aqueous s 5
PEAFREIN ., A FH SOFTMAX % 14F, 1 #5814 2 B0 72
Sy TET A ASE Y SR A5 50080 50 BT, 22 1 AR e B AL AN i
IV 210 e o) e PR s o o AR ) 7)o s I il £k 3
1T GM-CSF W22 15 PE o3 Ao A Ja i B 40 it B
291 6 A 7 RS R A o Y GM=-CSF A 92436 1k
100 GCU, ¥ i B9 GM—CSF 3 4 5T & 5 1 A 50~200
GCU,

GM-CSF & AR & AE 2 R T P4 30 min;
H DMEM+10%FCS 1l GM-CSF fA5 s, ik &
PR ) 19 8 ANBEEER B, 4351 500,333,222,
148.99.66.44 .29 pg - mL™; ¥ 3R 519 IiF W
1T 500 15 i B 5 Fi M8 GM—CSF & 2 46 032 77) At W
FHEATFR M, A SOFTMAX %k 14, L GM—CSF #7
Y VR 2 DA B AR A, WRAT B2 (B A A, e 4% — K
D7 BRI S B 2T BV FE T T 2381 GM-CSF %
T

GM-CSF 11 75 5 Fifi 21 I i 1 47 241 it L 10 4 A
AR5 I DR e B ) AT ARG, AR R & s
an TR F A AR 8 MIRERRE T R IR
T 10pg- L o EARFGREBUE W 2,
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*2 FERSNANERMAREEHNEEFEHEERS
¥R GM-CSF %2 (pg- 7L 7)
Tab. 2 Test results of expression level of GM—CSF ( pg per well )

Lingeri BRI R
( dilution gradient ) ('standard ) (‘test sample )

3.75 x 10° 165.07 185.97
5.63 x 10° 104.91 164.87
8.44 x 10° 65.37 109.48
1.27 x 10 39.44 50.10
1.90 x 107 26.95 32.59
2.85x% 10 21.83 23.57
427 %107 13.87 15.59
6.41 x 107 10.68 11.13

AT FERL A I 2 A Y R TR M-
CSF AR b PR id 3 I AE , 452843 51 192
188,162 rGCU, “F- ¥ {H y (181 + 16 )rGCU, RSD iy
8.8% , I HL&3 T g 2 1 Ar 240 Jf 5 0 &4t oft 3 K]
T CGM=CSF ) 3154k it A1 265 57 240 /153 e 240 Jf 4
SRR 1~ J32 ) AR AER T AR, 24 e 2 200 J 1 e 4
i B 7 SRR R A ot AR o MR FEE 15 GM-CSF 1%
PR IS Bt Zean &l 2 s
2.4 B PEFUMEH B PEAI A R 40 i
LWk 241 Y B % 0 T8 DAL - it B b T o SRR e A L A
ST 13 W A TR 2,37 T A s IR R IR K
B —galactosidase Enzyme Assay System with Reporter
Lysis 100 &, IETR ) RS b il 2 R 7% 3|
96 FLAR 7, e Al A /K i A ik d A9 1 > e B 2R
itk G PR, B L RS 2 96 FLAR R, BT 200 pl
PBS /B BEIAL  BEFLANA 150 L 1 x 45 B A2
i 2 v, ARG FR LR (30 £ 15 ) min, 1225838
MR AR AT 3 WM LUTR & A0 M 24 . B30 0 8
(4000 r-min™, 5 min ) 40 I 2RI T T . AL
FE IR TH IR 50 uL, BB 96 fLk b [a] i 52

254 / 2
L3 s
2+ (sample)
3 4y g
~ 15 / . (standard)
i
) ;:”M/
0.5
0.001 0.01 0.1 1 10 100

WEWE (viral concentration) / (PFU = mL™)
B2 HERESNAMEGMABEENEEFESRERS
FRoE ST TF-1 40 B35 A4 57 = 5 57 i 2%

Fig. 2 Dose-response curves of vaccinia virus/GM-CSF sample and

standard to TF-1 cell proliferation

DMEM+10%FCS 1} 25 [, #4 B350 & 09 #5248 Ul B
§5, 7F 420 nm RIS S B I S RO (L Al
FPEATEIM E A RS FE R Y B — 21 FLWE T B AH X
T, 1R i 2 A LR P R AT 8 A Y 4 A 34 SR R
WAEATIFR . DLeBU RoR B - K FL BB s M, 3L
H 2 EE A 4T R I 2 B Y T B DR R v S A
B — K FUBH IR 4 100 vBU , 495 55 25 6 41 i .
IV 201 L 4 75 0 S TR R A Y B — - LA TS 2
HHRIEHR 50~200 rBU.

B — 2 LAY T 1 Bt 2 0 B 400 i 5 s 4
FELE 5 % DT - 5 1 B AR T AR, PR A T 3 9K
SCYGAREIHE B - AR RIS B 164, 73,135
BU, SF- ¥ {8 4 (124 +46 ) rBU, RSD N 37.1%, f5 &
H: 50~200 rBU 4 i AR
2.5 S ARk A AR 00 2 A A R R R
AP EEE R R BRI AT B 12
AT, AN3e 3 Fim o A+ Je i s 20 i s 4 i
TR 355 R - B A 2 T e A5 T T H A
BENGG- i

R3 HEREHAEEEAREERHEFESRENFEEERLE

Tab.3 Summary of the bioactivity results of vaccinia virus/GM-CSF

i H (item ) JEEARUE ( quality standard ) 453 (result)
JEYLIE B (infectious titer )/( PFU * mL™") 2.0 108~1.3 x 109 6.5x 108
S R PRI /ST (viral genome titer/infectious titer )/ ( VG + PFU™) 13~135 27
GM-CSF ikt ( GM-CSF expression )/ ( pg per well ) =10 FFEAE (pass)
GM-CSF =215 ( bioactivity of GM=CSF ) /GCU 50~200 181
R E Concolytic activity ) /rOnU 50~250 144
B — KFLHH BT ( B —galactosidase activity ) /rBU 50~200 124
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3 itig

AT R R B DRNR YT 7 i e o Y o
SRR bR, R PR R 3 BRR Y7 ™ i i 52 2k oAl
U A T M AT o ARG X A o R A
IV 4T % )38 PR 1 B A A 2 b g AT T
AR 4 THT (RGN, £ 455 A 3 R R B R ) SR i
K SHATT E51) GM—-CSF 35 17K F3A8 7 i
Ty BEAGHIN K A i it 1) B0 ME— AR S e PRV
TR PERI A o I HAEM @ i 5 | ABRIES,, SE
T I AE , 3R NG i BT AR R i — 2D
%—%—[9—1010

ARG 3 FH WG 08 7 000 24 7 i 2 7 200 B 15 s 240
LSR5 DR %) R B, FRAE ()2 AT B YL RE T T s
BRI, o B2 00 o 1 B T B A R 22 LT
T R T R B A S T B U i Y
BRASBE 24k 8 2 S 0 31 AR B s R B Sk A BT
BRI B, SRR A2 2%  FER  (ER 2 X B
LSRG IR PE I 2 , I FLX T 2800 #E kR i 2
U FH I o AR SR HEAT T A0 e 2 R 40 i 2 I 4
I S0 35 R - %) 9 0 e S DN 2 5 L P P R T
P2 PR R A s 7 40 M 5 240 R % R 5 T A3
PR b L b 200 i R A R AR, S A S R
YA IR, ARG B Z2 114 Jirhes 200 T AN 493 B At 1
B AL, RIS i 2 3 B X0 e e 20 L %) 25 A3 4 FH
IR 20 M 5 1 H AR A AR AT T P 25 5 B T
PEFN BB E 18 15 1 2 1 TR A 75 e T B 1) o o
PR, DtE— 2R SO 8 A A 850 S e etk . ASBFSE X
GM-CSF Rk it S A YA iE R A g - 2 ZLbE
BTG PR AR 0 b SR R 4 A e e 75 ) R BB
AN 2 [P 7 TR B ) R R R e L L, 15 38 S AN R B
W T GM-CSF ik B it & B-2F3
WEAT RS , A1 T 3 S i ke 8 R 7 I
FEIR KA WA I P B [, T LRI Tk Ak
T S B i 1Y IE LG R NTTIE A T 4~ Ja i 2
GM-CSF PRG0S ik e M. XA 5 ik 1
BRI ) T A TR R R

FERYARYT AR B BAT 5 2 P AN Bt
ZASHIEFE TR AT 0 A 2 I K A R
Z% AN HOH () E A AR A R B R
AR G, 0 559555 AN AR A9 AH BAE R AT G, B8 54
Ve B i 22 36 45 14 B0 R A 56, JIr DA 2Lk
Xt AR AT e AL . B AR SO AR

P 20 5 200 T P 5 PR 062
W P 5 0 5 5 W R 7 B
Bt 25 BRI B )
fh

H&Z= o

S L Hk
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