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PRJ% & CNHK200-hEndostatin [RE = $] 7 xR

BRREFE . AN E S AELE
G "B RS AR T FIBAMRYEE B 25 R #8787 SE 86 %, 1 200438)

[({HE] a®.2LEH-%F BT A% CNHK200-hEndostatin W R EHH ik, TH 0B IR FEEOL T B &
FEAEE ANEIFE (hEndostatin) EEH S % AWNEAMER X BN JRHEFR BN F R F 8 E foth 3 E N E 4 E
MWE FEARFEHEAWDRN ZLAFEDNAGERN AL 0 FEAZAELNERFERELESFAE O 7 K. 4
M REER BTSN, &R L SDSPAGE 7 % xR & 347 & & 5 &, 8 IR 1M W0 8 B8 o AT B9 7 ok iR
FEHTEHALEZE A PCR F xS 2 ANEMERLE,H ELISA 7 =AM AW KW E XX E, A Dy kM HPLC ¥ % # 47
J§ o B R B E LB Do /Do 77 %58 HPLC F i # A 4E RN PCR T = #AH LA RBEL N, AR R T = # TR A
HEDNAGERMN , AR MEAEDELRN 4 hERAARE., FREAVAEIN T EZTARERA THRAEFEF RN, HE
RMHAEHANRFEEFEYFLER, L AHE T T REH CNHK200-hEndostatin # T & 45 4 7 %, % B & 5 J
HPLC M B R HFFR MU H#TEERNN T L EH A E R THEE T &, RAZTH F XA RFHFESFTHN, L L
Al R R E sk,
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Quality control methods for adenovirus CNHK200-hEndostatin

XUE Hui-bin, SHI Jun-xia, ZHU Wen-chuan, CHEN Min, QIAN Qi-jun” (Laboratory of Gene-Viral Therapy, Eastern
Hepatobiliary Surgery Hospital, Second Military Medical University, Shanghai 200438, China)
[ABSTRACT] Objective: To establish a quality control method for Gene-Viral Therapy system CNHK200-hEndostatin.
Methods: According to “The Guideline on Quality Control Methods of Human Gene Therapy Products”, a quality control
method for adenovirus was set up, which consisted of adenovirus protein identification, genomic identification, hEndostatin gene
identification, hEndostatin protein quantitation, adenovirus particle quantitation, virus titer quantitation, determination of
particle to PFU ratio, purity detection, AdWT detection. host cell DNA residue detection, bovine serum protein residue
detection, etc. The purified adenovirus product of CNHK200-hEndostatin was subjected to the above process. Results: We set
up a SDS-PAGE method to identify the adenovirus protein and identified adenovirus genomic DNA by restriction endonuclease
enzyme analysis. Human endostatin gene was identified by PCR method and its expression product was quantitated by ELISA.
The number of adenovirus particle was quantitated by D5, method and HPLC method. The purity of adenovirus was determined
by Dsso /Dsso method and HPLC method. A PCR reaction was introduced to detect AdWT and hybridization method was used in
host cell DNA residue detection. Bovine serum protein residue was detected by reverse indirect hemagglutination assay. All
these methods were confirmed feasible in adenovirus quality control and our purified adenovirus sample was eligible in all test
items. Conclusion: A series of basic methods have been successfully established for quality control of gene-viral therapy system
CNHKZ200-hEndostatin. Our modified method for adenovirus particle quantitation by HPLC is more rapid and accurate than
traditional method. The established methods have been approved in testing the purified adenovirus samples.
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FEVRIT 72 i CNHK200-hEndostatin #F 4T 7 5 & 38 5 97 ¥ 19
ot

1 R %

1.1 4 mERmBE K pXCl W H & K Microbix
Biosystem %Y 7, pXC7C-hEndo N A % # #, If % &
CNHK200-hEndostatin 1 7% % # @, # @ 75 % W & % 3
HRET, 293 Al ATCC,

L2 RAARkE& SMERAARTEA EETAY T
A B |45 R B 6 2 9 YT . Taqg DNA R4 . DNA Fl
WS TR AR S5 50 0 T NEB Al Promega 23 A . 5 8
DNA # UK &1 H Qiagen 2 7, AP I E ELISA 5]
&M B Chemicon International 2% &, ¥ Fric i 7 & W B
Roche 7 7, 40 i 35 % % DMEM M  Gibco BRL 2, Jii
4= 1fiL 7 (FBS) W A1 Hyclone 2 7, HPLC % 4 & Waters
1525 ZE R 2487 K &5 , 45 il F1 43 7 #K 18  Waters Breeze,
BA B 1 A2 i 6. 3% 7 M7 AE Resource Q W I Amersham 23 A .
1.3 Mmaka%® R SDS-PAGE i H H ¥k #E 17 %
FEN A 43 B I RV A LK T A R 5 R R R R
3+ 1AY EE IR 2, 100°C /K 3~5 min, Fr i 46 IS B & J5 b 47
Jnke, DUER 10 mA TR s f vk, B AR AR A S B IS
P A & 20 mAL 2RISR, BEIRAE D RE g6
P R, A 8 B A 0 5 HE B I TR R
BR G P R%.

1.4 MmEABEALS RH Qiagen DNA Blood Mini Kit
R AR FE DNAL BNV EE EcoR 1 Hind[ll . Xba 1
Xho 1 47 Y], 0 53R UL,

1.5 AZXAREA  H PCR FIEY HIZ A hEndostatin,
E#514# 5'-TCC ACC TGG TTG CGC TCA ACA G-3', F
Wal % 5'-AGC ACG ATG TAG GCG TGA TGG C-3',
PCR ¥ 3 21 :95°C 2 min;94°C 15 s.45°C 30 s.72°C 1 min
P18 30 MEF;72°C 10 min, ¥ 85 LUFUAL pXC7C-hEndo
Sy BR T BRGHEA T F UK S5

1.6 Meom w2 R T UK B0 1 1% 48 0 ok
MG Daso BEAT 557, T 0. 1% SDS ¥ % 24 % % 3 Jm i &
Do 18, #2596 35 R B (vp/ml) = Do, X B BT B X
11X 10 TS0 # OB, LA S5 SR N T
HPLC i 7€ i 2 WO A 5 25, 6 251 7 : Resource Q &
TEAE L RE SR 20 pl RS A 260 nm B EE VRIS E R L i
A A W (0. 02 mol/L Tris « HCl ,pH 8. 0)—>70% B #
(0. 02 mol/L Tris « HCI,0. 1 mol/L. NaCl, pH 8. 0),3—>21
min, H# 1 ml/min, BE L8 Doy, 02 & 10— A4 s
GALRE R, BEIR 1 1.1 :5.1: 10,1 25.1 ¢ 125 F A W
ATRR BT 5 AN [8] vk B2 B B, 43 ) B A A S0 5 3 9K, LU
35 T3 AR KI0O0F W 1T BRI 5 43 VR LR v 1

1.7 Mo Al AR R IR SCERYY SR A TCID;,

T O R BRI BE T R L MRS 9 LT B = /ORI B,

1.8 sh A 4l A YR T 02 Daso /Diaso 57 4%
SR 2 R 2 A 501 Oy 12 (R AE A6 R 95 5 19 Daso - SRR 1T
B Do /Daso HUAH . HPLC #6215 B 1% B 4 F1 07 355 5 86 05
B o 1Y 20 SR AR ) L 7645 3 B3 5 0 0 Breeze 44X a3 & F
AT 5B L 430 T 5 7 17 06 T R 0 0 T R, e TR RRUE —
e R S Al B A SO L Al = R B G T R/ A 0
AL X 100%

1.9 AErEFRZFMAE KA ELISA %, # 2 ml
DMEM ¥ 32, JH 5 X 10° pfu %3 YL 5 X 10° 4> 293 ZH
ML B3R 72 h R LW A R R e, ELISA #:4E
iz HEA ) £ Ud W A5 R AT

1,10 F AR EAIWD RN KA Qiagen K7 &
TP TE DNA, LR IR 5 E1B X W 35 7 50 0 51 9, b
PCR FiL¥ # IR % H EIB X, EIB L5 ¥ N 5'- TAA
GCT TCT ATG GGT TTA -3', F#F5I1¥0 5'- TCC AGA
TCT TCA TGG TCA TG -3', PCR JZ M 4cF:95°C 2 min;
94°C 15 s,45°C 30 s.72°C 1 min ¥" 3 30 4~ 76 ¥ ; 72°C
10 min, I 58 5 B Ok KT

1.11 #& A& % £ DNA &% a2  R A Roche /A A DIG
High Prime DNA Labeling and Detection Kit [| #F 1T & £ #5
i KRR ICERER 5 AR AR B DNA 4> Filf AT 24 58 L SRR
W f g N S PR E A WA G AT WAk

.12 FhFEa&kaTon SR EZ R A DG
E FIT B8 A% 2 LT 2B A8 A T4k 70 B 0 A S i) i) 42 o
SE 2 B R S UG A A A TR A

2 # R

2.1 BMmEZxatze WK1, 7 15 pg CNHK200-hEn-
dostatin AL Pk P I 7T L3 B b 75 2 BR O B 19 8 S FR AR
FIAR 56 STk B 3738 — 2, I B 5 %) R # CNHK200 —
.

Mr (x10%) 1
173.0 —

(]
[
=
L

6 7

83.0 —

62.00 ——
475

32.5

250 —

16.5

1
65— S

B 1 BR#%F SDS-PAGE
Fig 1 SDS-PAGE analysis of adenoviral protein
1:Marker;2-6: CNHK200-hEndostatin samples(10,5,2,1,15 pg);
7:CNHK200 sample(10 pg)
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2.2 MmAEAEAAMAM%EAN CNHK200-hEndostatin 2 43 51 fili
YIJG BV i g R 5 Be [ A — 30, m B A & 3 = Al
% DNA &5 (B 2, W IR W M T2 A X &

1 2 3 4 5 bp

5148
3530
2027
1 584
1375

B2 BRsEERARKEEE
Fig 2 Electrophoresis analysis of adenoviral genomic DNA
1-4.CNHK200-hEndostatin genomic DNA digested by Xho | , Xba
T HindIll and EcoR T ,respectively; 5:ADNA/(EcoR T + Hind[ll )

2.3 ARFEEREHN ANEMEILKAKE N 487 bp, Kl 3
o1 7R % B 7E R 3 CNHK200-hEndostatin W& 5 AN
RN,

bp

21226 —

51484 973,4 268,3 530 —|

2027,1 904 —
| 584 —

B3 AAEMEEREPCREELHER
Fig 3 PCR analysis of hEndostatin
gene in CNHK200-Endostatin
1:ADNA/(EcoR I + Hind [ll ); 2: CNHKZ200-hEndostatin sample;

3:Plasmid pXC7C-hEndo as positive control;4:Negative control

2.4 RomEBE M L Dy 204G A9 IR R T BUR SN
1.38X 10" vp/ml, % 5 > B2 B BE 19 IR s B #F i 451> 24 L
20 pl BEAT HPLC Kl , B2 005E 3 ¢, 6 3 Wil 5 {8 1 ~F- 2
EAE A B Al . 48 Excel SEiHAE L, 43 ] 3R A5 0 =5 5 & A
T AU A [l 03 R R R B v O B R B =
272 174 x (W) +5X 10° , M52 R EX 0. 999 65 y O B 1 Hr
B =13 508 x (Mg ) +6X 10° , M B %L 0. 999 5, X
il B SRR R R O 1. 44 X 10 ~1. 8 X 10" vp/ml &
BN EIEFE MR R,

2.5 MmFEAEEAEENE JRRTFHERN 4.5X10°

pfu/ml, iR BN 3. 26 %0, BE A< 3K 3] FDA X T i 9 5 L1 i
JE <3, 3% By R,

2.6 LEMN WA Dok 0.614.Dasge A 0. 502, Dy /Digo
WAER 1. 22, —MRESRMRBEFERE T 0 Doso/Daso B 1.2~1. 3
Z AN 3 B AT A5 B 1 R B A O A 40 A A R L FRAT
FH HPLC 77 8 %] 95 35 0 i AT AR D 4 IR T AR — 350+ B
g, g5 R R 99, 63%, 5 4 1k B S MG K N
=,

2.7 ANHAEWERZXZ
MEFLILEHN 1206 ng/ml,
2.8 AR IRAAEAIWD Hm B 2L BRI 2 B X e
H A A EL X F 5 09 BR9% 7 BURL pXCL, PCR 45 2R (& 4)
PR XS By 534 bp R/ B i Ry B 1, 2 B A e R G
3 9 A AR TR S,

Ze ki, 293 40 M L T AN B

(]
s

bp

B4 EFAERIRFE PCRATE

Fig 4 Detection on AdWT by PCR
1: Plasmid pXCl as positive control; 2; CNHK200-hEndostatin;
3:ADNA/(EcoR I +HindllD)

2.9 FEAB I DNAAZTHERN  ZIRILA 5, BH IR
ME] 1 pg 2428 ric ) . AR & bR 20 09 45 2 40 DNA &
A1 pg/ml, E BT 1 pg/ml, ik im (K T B A0 bR f h
AAFEF 10 ng/ml ARLE ™, 58 G I R S5 40 1 oK

D1

D2 D3 D4

A B & D

5 KRREE DNAZZE
Fig 5 Detection on residual genomic
DNA of host cell by slot blot
DI1-D4:1 ng,100 pg,10 pg, and 1 pg genomic DNA of 293 cell. A,B:
Negative control; C,D:CNHK200-hEndostatin

2.10 Fh#FEasscE A& NRKSE CNHK200-
hEndostatin A7, MG RE S P4 mMEEA ST EN 12.5
ng/ml, & F B KX F A9 6l i B e,
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304 i

CNHK200-hEndostatin J& W FH i J8 457 5 P 38 58 i3 0% 7%
CNHK200 #5745 7 A 300 5 Jol Jgg i 25 045 A 4 0 o R 0 38 g
AL, FRAT A S S0IE S, & TT LA AR 57 1 408 iy fie 988 400 P 5 K o
S, — 5 T B4 T BT R e P AN B B B BB TS, 5 —
A R SO N P R A 2 3 IR T L B S R Y K A
il 2 R A 2 P A5 B R KO Y FR Ak, K R IR A A
T IR YT B R R B A T AL BRI T 09 ORUE R B R
395 5 A0 B PR B TR A R AT 0k — 25 i i ke i Re 1) A T AR
WE A At 2o B B R A I A 1S AT,

20 IR % 2 77 & CNHK200-hEndostatin |1 2 & DNA
AT R IT R B, L R AR TR i i A A 68 1) S o AN A g 5
¥, FEARBIIEH, T ATH SDS-PAGE J7 ¥ X i 9% % 28 47 &
2 B M P9 YD RS S BT R O ok S R S 5 Ak AT
DNA %7, 25 R R U B39 77 G I B 225k, FH PR o 1k g
YIRS Akt iR f s N e i, LA 2 A Hind
2 AAEEVIHE AT, B T Hind [l BEYIJG 77 42 B9 DNA 4707 52
£ 1 HLA S8 4 40 B30, J0 ik UOE K40 T3 L N e R AT X
BIAT EcoR1 \Xba 1 .Xho I =AM, i i Xt £ A 1 VI 14 3%
4 43 BT BT L T R M AR R R A0 0 L A L R Y b 3
KRR TRy R AMER . I PCR 7 5 R 55 8 N
2 3 PR 5 AE7E TIZ IR 6 8 DNA o, 3 3835 15 150 Fn
Az G P U P ELISA Y 05 35 45 1 32 W 2 3 R AE 7 T %
JIR95 8 DNA R IF 2 4 AP RE S sl h ik B A W is bk

B T 20 A7 990 B I I 19 8 0 A 0 0 i T o R T
Bt DA R S BE AT T A W L % G 95 T R BRI A7 AR
FEOEEAR B B L BEOR 0 5 45 1 vk B N A B L 5
RSk g SR MES Y, AT T H HPLC & s #
UKL 3 ANAONE TR i 0 R i LB A AR
A 2R IR DNA 24 51 B8 45 310 8000 X 43, 15 95 2 00K 41010
T AR E . R IXORR O R A W B — 2 AR
RE AT (SN A 7Y SO (W 2 B e = Sl N 7 Y
PR BE B M I M A R R ZE W Y O kL R
Z & TCID;, ME ., mFAEY¥ L2 L AR E
Rysgm, M & RAEAR S EMEZ AR ZE, RO
TCIDs, 2 5 HEAT R FE BT 2 24 BAR 51433
WRE 2 YR BUHT 1 (8 15 by fie 20 2% %, 3 B 19 Ak B9 07 i i 15
FRATT O R BE I B E A5 SR M AT . SR E A Da /
Do FUAE 3 BT L AHL B8 F M1 X6 8 b JC 7% o B0 3R 60 20 B 1 1
FATEEST B HPLC 4397 % Rl B4 1 38 s 7 1 40 13 L 00 of
B A s . HPLC J5 ¥ %t 2 4k 09 B % # CNHK200-hEn-
dostatin #4741 DU, 45 535 1) 999, 58 4 3k B s R W H
PER,

97 B 7 i O R B UEAT RCA (A2 il IR 9% B ) A Il
A ER T AT 119 2 il 7 i 98 200 B Ry S 8 B 1) AR
PRI 8 B RCA K 7 v 96 R 3E A, Fe AT 57 PCR ik
Xof B Az AR B E AT K I, 0 IR % B CNHK200-hEn-
dostatin HYH 43k 2 T B 2B 2 B B AT SR PR A7 9 E1B X,
SR Ry 1 5 4 AT LA A 0 B A R IR A R I 4

AR L T 3 A7 R A 9% 5 7 & CNHK200-hEndostatin
IR BB AR RO R . BRI R IR B 5 4T, (R R
B AT B — A

BRATE £ DNA & 1 FIER A A 108 A 3 & 42 I 25 %
O G 00 B A VI 6 T R SR I DR O Y At B
R, EAHE ST R B R bR 2 B BB X R EE R O 3
7 2 3R, 3Rl 5 3k 0 R B L T ARSI ) 1 pg/ml
DNA, 1 F 4005 8 55 35 0 38 B 2R 5, B DL & 4t
b it AR rh A5 30 (5 B RG T JEL T BE A B 09 R 0LV A7 AE L AR
ML & F 5 R B A ME 237 A 2 8O0 L 90 AT X JBE
TRI 2F LT 3 A R AT A L 2% B B S <50 ng/ml. AR A
A 1L AR A a0 L R b 2 A R S T 4 A 1
WA R A L L 5 T ER A R T
F R Y R

FEDRUVA T = 1 0 ) R0 5 — g 2R o AR A
[F] AR E AR B R 28 2 R 5T 1Y) A 4 T R R L A
T A% e 0 T S P ik I B E L W E R A S
AHCARMEREAT IR R AR 7, W 75 1E Jy I FH e R T2 B ik
PRI 9 7 R AR L JH TR IR 45 1 O vk R T 2 o R W R R e 1)
RArHEsh fE T, [, g 57 R4 09 B 48 7 iR R
FR 973 28 = SR T e R A 2 S S AR A AR R
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