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WE HW: 21 FAATBAZMEE (thAChE ) 395 F AR 91 i R AL A, 5F 5 R 2 AL AL 3 v 26 S 4kt 474
) F 69 ih ik, Fik: 5 A pCMV-AChE & 3& i #4454 HEK293 %0 L, i@ i& DEAE-Sepharose FF 4516
By, SR AF B3 4 An B e 0 S AL, S 3 5 B 7S AR I 7 ik, Rl B 45 A SDS-PAGE & Western blot %4
AR5 F ;5 vA AChE 84 T 18 M 3p ) 7 % 2ok 5+ [aiE 26 35 32 A RAR 50 /) BE A | o AR a8 e e AR A 2
AChE #%vf, Z58R . shiLig biE A A 1593 U-mg ', shAb 44 9.63, B & W FE 4 56%; Western blot 45
R E T 68%10° g mol™ WL th ILA Z 49 thAChE 9 % — %7 ; M4 4648 J5 thAChE 69 1C) % 5.0 nmol - L™,
B AR T 4640 HT (14 nmol « L") 5 3 AR B 894844 %7 thAChE %3 & Ik R B A2 B 69 #p40 VE A, 2 P /)~ B
A 1Csy 4238 % Ak 7. 2518 : SDS-PAGE. Western blot VAR % vk 69 [t 25 & 2 =4 i pCMV-AChE
35409 HEK293 20 it 20 # 2 thAChE #p4) 5 AR S5 st AR A, SE R 2h 32 A T oF 25 24k 25 4 6940 5

KHEIR) : A THBALHES B ( thAChE ); M 22 3 e s HEK293 4 fieL; 470 7 5 /) B2 I sk BEAY
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Expression and preparation of recombinant human acetylcholinesterase
in vitro and screening of micromolecule for anti—AchE activity

SUN Lei, LI Zhao, WU Huai—xiu, LI Xiao—dan, GAO Fei,
QIAN Yong—chang, WANG Xiang—jun

(Institute of Traditional Chinese Medicine, School of Forestry and Biotechnology, Zhejiang A & F University, Hangzhou 311300, China )

Abstract Objectives: To build a cell-based recombinant human acetylcholinesterase ( thAChE ) model for
screening of micromolecule for anti—AChE activity in vitro. Methods: HEK293 cells were transfected with the
reconstructed plasmid pCMV-AChE. DEAE—-Sepharose FF affinity chromatography was used to obtain higher
purity and higher activity of thAChE. Detection method of thAChE was also developed. Meanwhile, the recombinant
protein was identified by SDS—-PAGE and Western—blot. The established detection system of thAChE activity was
applied to explore the effects of berberine, sanguinarine and serpentine with the AChE’s reversible inhibitor of

donepezil as positive drug. Results: Purified enzyme liquid specific activity was 15.93 U+ mg™, the purification
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ratio was 9.63, the recovery rate was 56%. Western blot analysis showed that thAChE strip appeared in the vicinity
of 68 x 10’ g * mol™" obviously. The ICs, of purified thAChE was 5.0 nmol « L', which was lower than that of non—
purified ( 14 nmol * L") . Three kinds of compounds showed diverse degrees for inhibition of thAChE. The IC, of
berberine was almost equal to that of Donepezil. Conclusion: The rhAChE inhibitor model was verified with SDS-
PAGE, Western—Blot and the ability of activation for Donepezil in vitro, which was established by HEK293 cell
transfected pCMV—AChE. This model can be used to screen and to evaluate thAChE natural inhibitor.

Keywords: recombinant human acetylcholinesterase (thAChE ) ; AD; HEK293 cell; inhibitor; berberine ; screen

model

Z, Tk AH 58 T8 7 ( acetylcholinesterase, AChE ) J&
— i IR RE 5 H ] B A Ak 7K ik b 2535 Bt 2 Tk
IELRRE 4 S Sk T T i oK 2 T PRl fle 2 8035 P
15, P ECM 25 55158 5 M, T 5| 32 Bl 2 765 B 2
( Alzheimer’s disease, AD ) %550k, Bl & “NH Bl BE [
Pi7 PR R ACKE SR BE1F S )R N 2
IE LB 14 PR g, SR AR BT THAYT AD 2 1) £ 5
Pl "4 RIS ACKE 0750 4o M e i 5 |
i e R AR FE R I KR YT AD B
FRE S T AT 35 w5 4l R MY AChE
Xt HAM 3R B e e o S

AT 1R 21 33K 19 K B ACKE FF J 1l il
FITHEEAT T o AR, EE NP IR IZ FE AN
1B 5% fig i ( recombinant human acetylcholinesterase,
rhAChE ) TFJERISERTFE 7, Lh ik — 2R3 A K 2 154
SN, ST A ARSCBR S I S LB FIRE A
Hl B A /D E B K AR ACKE HI5H1 54k 2 P, PR vy
{5 8% thAChE 1K S i e 455 50, % F-AE ) I 1) AChE
IR ACAIGTT AD IR ERE. At EE L
rthAChE i £ 77 %, 7 37 2 thAChE & 4N pe b 5, 5f:
TR T A R 25k S W IRIAE TR , R T HIE e TS
PEBYITIRZGWIGTT AD B AH—Fof sy 30 i (4 A AR
1 (X5

SW-CJ-2FD HS-840D # #+ T {E & (75 I &
2N F] ) 5 AC2-4S1-CN A W4 4245 (ESCO A Al ) 5
MCO-18AC A AbfkssEFAH ( —VE/AF] ); Multiskan,
FC #7542 ( Thermo 23 7] ) ; DMI-3000B {3 & 1 {1l 5%
(Leica 2 &) ) ; Trans—Blot 2 T #% JK 1% ( Bio—-Rad 2o
7] ) s PAGE HL 3K /X, Mini-PROTEAN Tetra C Hi, Jk #t
( Bio—Rad /A #] ) 5 5427R £ 20 8 R B O WL B
#% ( Eppendorf 28 ] ) ; HHW—420 1 I /K 3% 55 (5 M
HIAEB I A BRA 7] ) 5 WTL %2 B0 ML GBI kL

XA 2 7] ) s ME204E K % 7~ K- (METTLER 22
Al ) ; Direct8 Mill-Q £fi 7K 4 ( Millipore 28 A ) ; YXQ-
LS-S2 KE5 ( Prrg B ST a i) ); 303-3 e iH:
FeAf CHNMERE A R AT ) ZWY-2102C fE %
IR (il a WA A IR ) 5 18I s CBS-A
A A SRR ( LR Pa i s ),

HEK293 41 il Z& (N R ' 293 41 g, #7 VL K
5 24 % Bt BR X T B4R 8 3% ) 5 pCMV-AChE J5i Af
CHT VLR 27 2 77 Bt MR AR 75 B WG 3% ) 5 R A 18 T
£ Escherichia coli DH5 o ( A< 52 I8 = % 1% ) ; Amp
( Amresco 23 Al ) 5 T JIg Bl ( Biowest 23 Al ) 5 BE 1) $&
HUH | 1B 26 (R (OXIOD A &) ;s DMEM &5 4% 55 3%
3 (Gibeo 2 7] ) 5 LipofectamineTM2OOO, B-%i ik &
P ( Invitrogen 2y A ) 5 JiT Rz £ B £ ( Axygen 2
A) )5 G 2R I (PAA 22 A ) 5 5 mL B A% 41 i 15 57
. 100 mm 40 ffg 5% F7 ML ( Corning 23 #] ) ; 96 L £%
7% M ( Costar 23 7)) 5 WAk B3 A€ £ 16 AH 56 ( Fluka 2
7] );DTNB.,SDS.TEMED ( Sigma 2% #); DNA
Marker ( Fermentas 2 7 ) ; PVDF 5 ( Sattle JEAF 2>
Al ) 5 B 22 # 4 ( DEAE-Sepharose Fast Flow ) 7
FZP7#E ( Amersham Pharmacia 23 7] ) 5 Anti—AChE
antibody . Goat anti rabbit 1gG | ECL % Y6155 & | Tris—
HCLRB ) ( L TAEY TRARAR ) ; 2480k
F (4t 30178359, 98%, i TCRHE A F] ) 5 4T
AR T fE 14 x 107, B 50 7% DU A= Rl
BRONFE] ) 5 B FIbRMESD (14.3 x 10°~97.2 x x 107, 470
e A DFHECA IR A ) 5 /NBESR . 1l AR B e AR
(B21379.B21379 . B20722, |- iff I i A= ) B} 5 5 KR
2NHE] s
2 XWAHE
2.1 JURRIA RS

] %5 RS2 25 40 L E.coli DHS o , ¥ pCMV—AChE
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Ak 22 S 40 E. coli DHS o, JII A LB 1% 35 %
800 L ¥2RIESFE 1 h,3 000 r - min~' B0 15 min, BUE
THW, LB K35 3E 50 pL A A2 LB Ki gt I,
37 CHFHEE SRR O H PRI A LB 35
Fedk, 37 CREIRIER, I H g2 Bk .
2.2 pCMV-AChE 33k 5 RLFe Y & thAChE K
PRI
2.2.1 HEK293 4ffilse B340 37 °C .5%CO0, .
LA BT L 10% Jif 4+ 1L L 100 U - mL™' 35 8 % . 100
mg - L' 5% B % . DMEM X5 7% 3k . 0. 25% % & 11 il
2~5 d JHik .
2.2.2 pCMV-AChE Jit b7 % YL 20 it 200 M 422 ol . BR
X K0 A K HEK293 41 i 1 x 10° 4> » mL™" 22 Fil
£ 100 mm R FRMA BN IR LN A SE 2R 3L 10
mL, A K & 709%~80% , BT 455

4 1 %% Y . B pCMV—AChE JFik: 5 pg A JG I
T 15 7 2 500 pl 1, I il A Lipofectamine' 2000 #%
YLk 20 pL, IR AIEHHE 15~20 min, e 5 Y ik ;
B HEK293 4 i 57 25 35 R 5L, I A TG I 77 3% 5 5
5 mL FEYYI 1 mL, #8250, K555 5 h G, FE AR
W, INSE 4R TR 5L 10 mL, B FRfhak s o
223 HIBFRAREL  HEK293 40K 5 5555 24 h,
FEEFEFEW, A pH 7.4 FOBERRELZ2 iAW ( PBS ) 2
mL MY, 3525, INATCIMEH5 IR 5L 10 mL, K555 24 h,
W B R , B B
2.2.4 thAChE {GPENE  RAMGHRY Ellman J7 i
Rl o i 96 FLIG TR, ROWAKR R TINA pH 2y 7.4

i) PBS 80 pL. # i ¥ 20 pL.0.1% 1 DTNB 50 pL,
RA],E T 37 CRFAIFE 8 min, BUH, A 0.5
mmol. - L JK LA AR £ RS ( ATCh ) 50 pl, 37
°C 9% 7 18 min, 3% SDS 50 L & [} 2 )i, 412 nm Ab
I M WSCRs o B XT BR L A pH 2R 7.4 19 PBS 30
L WA SE A LR 20 pl, 0.1% DTNB 50 pL. 3% SDS
50 pL, 9 8 min, ILAJES) ATCh (0.5 mmol - L™') 50
uL, 955 18 min, LA pH & 7.4 % PBS 50 plL., 412 nm
T W AR
2.3 rthAChE B3 &5 4tifk
231 B S TR RN 14107 (135
Hr4xt rhAChE FHBHR A TiEMT . ZK 35 60 min,
FBRZ . BATAS AR 4l AL VR 40 mL, #L
B A 0.02 mol - L' Tris—HCI % ¥ 400 mL 7, #%
Jititt 4 CHENTREAC, I 4 3 YK Tris—-HCl %K -
BRI & Z B oK 4 I8 775 pH 2 7.4, B
J ERER, 20 CIR-AF o
2.3.2 DEAE-Sepharose FF #:4lifb, 244 B 50 mL
FEF, BRI 30 mL, 20% £ BEiEPE, 0.02 mol « L™
Tris—HCl ¥ 10 mL A7, e 24 RAAFIZ) 20 mL,

F#£:0.02 mol - L' pH 7.4 ) Tris—HCl 2% #h &
P4 100 mL, BERE A 40 mL,

BEML: 0.02 mol - L™'pH 7.4 Tris—HCI AR RV,
FALENE AR BE M 0~0.4 mol + L', YEM AL 400 mL.

WA« TR A IR AR R UE 4 mL, RIS 240 .
2.3.3  thAChE RN ADERIR] “2.2.47, LLRHL G
WAL BRGE . Z5 R IER 1,

®1 HSUBEERBEFEXT

Tab.1 Enzymatic activity contrast before and after purification

- i 71 JiEE I P aliftE
gt g BT i . S lles
. ('specific activity )/ (‘enzyme activity )/ ( purification
( procedure of step ) (total protein ) /mg (recovery ) /%
U*mg U fold )
BIEER ( crude enzyme solution ) 56.00 0.68 38.00 1 100
DEAE-Sepharose FF JZ#7 ( DEAE- 3.25 6.55 21.28 9.63 56.00

Sepharose FF chromatography )

2.3.4 thAChE ¥R EE P9I 2 4% 8 BCA 1207 & Ui
PR IR ), B BSA ARMER (2 mg - mL™, iR 7]
& HA ) AR H BT R 1.0.5.0.25.0.125,
0.006 25 mg * mL™" 25 % Wio KK ] A R 5 B 4%
501 FLHi A% BCA TAEWE, 15T BUbRfE & i Wl 1+

AL i

AL S 3B A 96 FLAk H, £5FL 20 pL (3 41
), BFLINA 200 uL BCA TAEW, 37 CHE 25
mine 570 nm AN ERSRE A, ST BRI S, I B
FVRIE

2.3.5 Western blot £ 5% W4 KA 10% 57 &5 1%
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SDS-PAGE HLyk , % H 5 i Ye t, LG8 11 2l A A%
5 Western blot G UEEE [, 3l i 2 B H 8
H %% 2 PVDF JBE E, IS 05 8 35 1, AR e &, R M
ECL AOGIE%E .

2.4 rhAChE JEPENE A

*m&ﬁMHmm&Mmmmm%Mﬁﬁ
AR “2.2.47 T, 4330 AN TRV L s oz e [
S Eﬁ@ﬁ/ﬁf AR
241 YU EEXT thAChE BISG PRS2 [k i
4 0.05 mg - mL™" 1 0.1 mg - mL™", AL 57 18 2 Bt iH
B K 1 5% 050,100, 200, 400, 800, 1 6003 200,
6 400 pmol « L™ AR , I 52 WG 1 o
2.4.2 S IHE] R ASTR] AChE ¥ JE o i 136 1 %) 5 i)
AL BRAC 2 BE AR AR A 6 400 pmol + L', AChE Fi
Pl 15.625.31.25.62.5. 125,250,500, 1 000, 2 000
U0 TS 5 RN R R) A 10, 15,20,
25.30.60. 120 min, I 5E FEE 1
2.5 thAChE i JER AL ST K rp 24 1k

96 FL A H im Al 4k W 4 pl A ] 57 20 pl,
DTNB (0.1% )50 uL, pH 7.4 PBS #h /& % 150 L, #%
KIRA1,37 CHEH 6 min, 1A 0.5 mmol - L™ ATCh
50 pl, ZKZ20F 16 min, 55 I1A 3%SDS 2% 11 2 1
(n=3), 412 nm NRGIWCEE A, TGP G
5, DL JEE J) e J3E 118 70 X6 50T it 00 ) a8 4 7 4 1 [l
IH, SR TG 18, A R KR 710035 M B A3 A 40 o 3
i

B 3 = (A=A 1) JA o, A o R A I ) 500 6 )
A T8, A IR BN TR A, 1H

Z AR WR ST & AChE (1) R 336 M 30 il 5510, 4 A BH
X HEL B E T A RO B 0.5.10.20.,40. 80, 160
nmol + L™, M2 Z 43R5 1 1Cs, 1A -

s SCRIRFR T I A 25 22 56, 26 /N B | AR
BRAEAR TR 03 AMEA Y, 4l A5 98%. R HETH
IR E 7 DRI BRI A G0 1C, 18, %
FAL I AChE SMHITE
3 &R
3.1 thAChE WRE R G HNT

K pCMV—-AChE Jiik: 5 4« HEK293 41 fifd #1 A&
Y HEK293 41 M 0 il 3% P (&1 1), 25 51 /s e gy
pCMV-AChE J5uRL2H A 58 i 1Y B G Pk . S gm sl SRk
] pCMV—-AChE #£3% HEK293 4iiJfd i] SZ L%} rthAChE
A Ub 3R

mg * ml

=
[o2]
|

p —
3 )
L
—t

optical density

e
'S

. ——

1 2

1. 7 44)5 (after being transfected ) 2. AKF% 4% (without being transfected )
Bl 1 %3 pCMV-AChE i) HEK293 485 5 AIESTE

Fig. 1 Enzymatic activity of supernatant of HEK293 with pCMV-
AChE

3.2 EHHAANLELHGEERE A1

RAN 32 3K B thAChE MBI 22 DEAE-Sepharose
FF BB TSt gl s , 4 DU s PR A R, 25
R 2 FioR .

G DN A 5 08 3 T, R 0 AT 0 0 5 45 SR 2 o)
ekl 152 R, AL B FZ Y S AN, thAChE
m%@f%%&@mﬂ’*m%%ﬁiﬁ%%,
e i T TR B T L 5 97 R IE TR R R A
1 mol - L™ ’%1&%@(@@@(5&4&%%0‘“@/ﬁﬁ,ﬂi&m
B 2 T A RS Pl 17

LoallES =gt ”ﬁj‘%lﬁ%@“ AR R B2 R
PreklEl. K2 2B, AL WO B R B, 35 118
Wl Bl T ok, B 15 A o B 1A s 5
30 AR BIES 2 ANEE UG ; 5 60 A AL LA 3 MR
FHUE, IR B R R, B 2 Bos, 55 3 M H IR
FE U7 R L P L P e 2 U 7 S, LT
P i Ak 5 A R Fe b — Bl TR P R
I AR, B Tk PRI E

0.7

— 412 nm

0.6 |

0.5 |

0.4 |
<

0.3

0.2 |

0.1 4

T T T T T T T T T T
1 1 21 31 41 51 61 71 81 91 101

E¥ (numbers of tubes)
B 2 1HEE % % DEAE-Sepharose FF [ 5 F 32 okt ik it /5 O BE & 1
(412 0m ) FIEHRE (570 nm )
Fig. 2 rhAChE protease activity ( 412 nm ) and protein concentration
(570 nm ) after the crude enzyme solution was eluted through DEAE-
Sepharose FF affinity chromatography column
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3.3 Western blot 54

3.3.1 SDS-PAGE FHREALS35I 28 (AL (e i
Peof) Y] R (bR gl )5 8 . SDS-PAGE
gEIL (LR 3) W bRvfEdd Ak S 8 S e K
RREARN—E T EA R 68%10" g mol 'y 5L
SRS AR e e R R R R 1 Sl R RS
AR 4T3, BNZ R R S B AEA R

Marker CK 1 2 3

75X10° gemol™
63X10° g-mol™!

|

1. 56920 (wransfection group ) 2. 7 FAFREM ( protein standard ) 3. 4fi
1) (purified protein )

B3 SDS-PAGE ERFE K E

Fig.3 SDS-PAGE Gel electrophoresis

3.3.2 Western blot BhrifEdh AL A 2 VKM,
T MU AT Western blot 525G, FAERE R 10 pe,
SLEAS R 4. BFFERIREUESE T ik 5 i 2 1 RD
R TR B 7 o

1 2
L B FAbRUES (protein standard ) 2. k)5 HAYEE A ( purified protein )
B4 Western blot ££R
Fig.4 The result of Western blot
3.4 thAChE JEPEDE S5 pfk
3.4.1 A [A)JiE Wy v BE XF thAChE 36 PE RS2 0 43 31
2L 0.50,100,200,400,800,1 600,3 200.6 400
umol * L' AS[a]¥E FE i ATCh A JEH) , &1l thAChE 7E
ANTR) R BE T BTG M, 25 R LIl 5, SEae g R
T, ROV SR —BUE BT, B AR ISR BE 3,
it figk s 1 A AR Y B T, HS IR EE D 6 400
pmol + L7 A AR IH 52 b Fh#a#8, ] i 7E — 52 S5 [l
W, IR B 5 thACKE BTG PR R IELLBIDC R . 45541
W2,
342 AR[EHEE AN [A] SR I [R] X thAChE ¥ 1 5%
W A3 N AE 15.625.31.25.62.5. 125,250,500,
1 000.2 000 mg* mL™' rhAChE, JZ ¥ 10,15,20.

AL i

Chinese

25.30.60. 120 min B (A3 M, oA S 45—, 25
RILK 6, K6 @R, Y rhAChE Jii & ¥ /N T 250
mg « mL™" B, i B 3 S R s ] Rt e 1 348 A
1M 38 05 {H 24 thAChE Ji & ¥ & K F 250 mg * mL™!
i, TG 5 R0 RN , RIS Js o7 B[] AR e B A Ak
iGN, HA Tk,

P &L 6 T, il T 1k B A 2w, PR
Bt 52 IO Bt 18] 8 388 g 5 (AR s B2 Bsf )4 15~20
min #[E], thAChE ¥ 5 412 nm FHJ A &R
U, W BE 15~20 min 1 Ay T A0 s 0 1S i), AT £
TERG G PR FETE 250 mg - mL™' N5 A A BEFI9Z 1

0.9 1 — 0.1 mg * mL!

---0.05 mg * mL!

0 | 50 100 200 400 800 1600 3200 6400
BUCTRAR Z B IR i B

(thioacetylcholine iodide concentration) / (mg e mL™)

5 RYIKREX 4K rhAChE E RSN
Fig. 5 Effect of ATCh concentration on activity of purified rhAChE

0.97 —10 min
— 15 min
0.89  __50 nin e R e
0.74 —-25 min RSl
----30 min R
0.6 __60 min 4 s
P05 120 mwin ;¢
< 0.4 :
0.3
0.2 )
0.1

0
CK 15.625 31.25 62.5 125 250 500 1000 2000

Z B RE AR TR e B

(acetylcholinesterase concentration) / (mg*mL™)
Bl 6 ZEABREREEK E  H X3 44L rhAChE & 1ERI 200
Fig. 6 Effect of concentration time on activity of purified rhAChE
3.5 rhAChE 1 il 77 7 e A5 78 11 et 7. B HC A ) 57 )
i 1%

2 2 WR ST DA gt L P At 19 Pt 5
AR FE A 2. ML R 22 4% IR ST I G, fH A 14
nmol * L' ; ZZ3WR 55 %F thAChE 4l £k & 40 1 3R /Y 1Cs,
HILEE 3,

P TS B 25 R, PeF /N BER | AR 801 I AR B
W5 X 4lAK 5 (1 thACKE #3157 3 Bl 2y
FAPRXTAEALIR thAChE 9 1Cs, fif, 2R W3 3.

WWW. YWIZZ.

S

(T
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% 2 rhAChE RfE K EHRLEL X R
Tab. 2 The linear relationship of the line graph of

rhAChE time — concentration relationship

S ] RMERIE MEIE
(reaction (equation of linear I ( linearity range )
time ) /min regression ) mg/ml

10 Y=391.2X-178.5 0.967 0 15-250

15 Y=407.3X-107.2 0.9977 15-250

20 ¥Y=409.0X-70.50 0.982 6 15-250

25 Y=404.1X-2.83 0.957 4 15-250

30 Y=396.7X+57.50 0.9338 15-250

60 Y=329.0X+344.0 0.855 1 15-250

120 Y=270.6X+549.2 0.7757 15-250

*£3 3INLEYITELK rhAChE B IC,, &

Tab.3 IC, values of three compounds for

rhAChE of purified liquid

iRV

flazr?] 1Cs, for thAChE/

(‘molecular B

( compound ) (nmol - L")

formula )

ZZ3WR5F (donepezil ) CyH,0NO, 5.0+0.8
JINEER, ( berberine ) CyHsNO, 78.0 £4.0
TR B ( sanguinarine ) CyH,NO, 160.0 £ 7.0

IEARAE ( serpentine ) Cy HyoN,04 382.0+15.0

JINBERR L I AR BRI g AR AR K A AD SR R
YA ROREEE, BN T4 M5 2Rk IE
WAL, SCURAE F AR, /N B | i AR A A e AR
X} thAChE 34 38 30 fy — 5 W P 850 2R . Herr, /)N B
Bl A TCo 1B B2 A B30T 2 A8 R 5%, (R B, 22 2% IR 5%
XF thAChE 46 16 ¥ 1) 1C5o fH 24 5 nmol - L™, {Ik T £
Z Wk 55 %R B I 1Y ICso {8 (14 nmol + L™ ), Hy AT
UL, Ziifk J& vhAChE AH ¢ T #H g v L 58 ey 4l B )2 0%
P, I8 0 B S Mk 7 T rhAChE 410 ) 31 44 A1 7 1%
AL,

4 it

HEK?293 4l ik REAE R rhAChE 345 S 4%
¥ T RE AT I i G 238 R G, ol LUEREE (Risk .
AT (R AR AR A ALY thACKE, JERE B S in T
s BA L PSR A MRS BN R

ik 1) thAChE FYAE W) PE 5 N AChE VR4 , 2
RS thAChE (143545 B A 1] 39) 07 e A9F 9 %) o K2
i, 4 AD 2RS4 BUR A s -2

B “RHALAEA UL AL AT R4 S8
{9 AChE $PHIFI LLVAYF AD ") gy &0, 78
KR SR AIVER/N AR S E K R A
SR Y ACKE 03537 € 28 B M R 56 45U 5 10 44
Mz YR Iz, SRR, WA
1o, (B R AL S 1] ACKE 1 M AR 4 Bk
SCHT R SR AR, R W T Ak AR AR R Y
PUAD 258 AW T OA IR, B4 T 3 Fb
FIR W)/ INEERE, | AR BRI G AR B 1 AChE B A
HIVER . /INBERE B35 AR I A U 2 —, B
I UE B AT LA 2 1804 AchE 1936 PR, A
SR A BB AR G5 & A P800, DFFE /N
BERR 5 AchE ZARIARE AR 5 AR B — Fh
FE0E S MR A e, B TSR AR
Y, A BUE PR PR SR R e
i AchE f% "S5 AT HT A 20 9F 5 % B AR i
F KA E A BNy 22—, WA ] AchE 36,
PRI A SE IR e #% 73X 3 BN F-is M AR o
X4

RSN 2 B A SRR T &k
RSB BT AE R T T b s AR TR B T AN AT
B RN E AR REY . EEREH TS
T P4 5 PR R I 2 1T S 3 e e R i B, fi e 3R
AN EA EYUE A RIR B2 R S50 T 25 74
WTE M , T R P B R B M i A B kA T
IERREYTE , AR, Bt &EAE
(77 A R BT R R
RS, PR S50 5 A 4k 22 Ak thACKE ()
alifl )7 vk, ERETT LUK ACKE F 4l AL R IA 3 i
AN]SR A FE ACKE [RPRLEE W IR 1R A FhAS [R) Dk
TR TR 1, P b2l b B P S PR e Je 2
HRE,

g5 b Tk, AW 5 32 H % Y pCMV-AChE 11
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