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TR A Mg A 389 U A L B %o R R B T B AKG 2. 08 % 1 2. 58% 3 A AE M A TS MU S R BROED v CO, MR EE A P B4 B R A
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Abstract; Effects of elevated CO, (750 wl/L) on the size, enzyme activity of Bemisia tabaci biotype B fed on two types of
transgenic Bt cotton ( GK-12) and nontransgenic cotton (S3) were conducted for three successive generations. The host
selection behavior and oviposition in the third generation of B. tabaci biotype B were also investigated in Open-top chambers
(OTC). The results showed that the sizes of egg, pupa, adult of both sex were not influenced by CO, level and cotton

variety for the B. tabaci in the second and third generations. However, the length of pupa, both sex adult and the unfolded
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wing of female were significantly reduced in the first generation of B. tabaci grown under the elevated CO,. Compared with
that on ambient level of CO,, the length of pupa, the length of adult female, and the unfolded wing of adult female B.
tabaci fed on nontransgenic cotton (S3) grown in elevated CO,were reduced 2. 81% , 2.95% and 0.94% , respectively.
Similarly, the the unfolded wing of female and the length of adult male were reduced 2.08% and 2.58% for the the B.
tabaci fed on GK-12 grown in elevated CO, compared with that on ambient level of CO,. Furthermore, several important
enzyme activities were analyzed in detailed. The Glutathione Stransferase ( GSTs) activity was increased by 45. 73% when
B. tabaci was fed on GK-12 grown in elevated CO, in the third generation and the Acetylcholinesterase ( AchE) activity was
increased by 27.68% when B. tabaci was fed on S3 grown under elevated CO, in first generation. However, the GSTs
activity was reduced by 35.12% when the B. tabaci was fed on GK-12 grown in ambient CO,in first generation whereas the
AchE was elevated by 30.28% . The activity of Carboxylic Esterhydrolase ( CarE) was not significantly difference in the B.
tabaci fed on the four treated cotton above. Furthermore, ANOVA analyses of CO,, cotton variety and their interactions on
above three enzymes suggested that the three enzymes affected by the level CO,, GSTs activity was only affected by the
cotton variety, AchE activity was affected significantly in generations, CO, x generation interactions, and CO, X variety x
generation interactions. The CarE activity among three generations was not affected by the three factors. More adult numbers
of B. tabaci were observed for preference to cottons grown in elevated CO, than in ambient CO,. The numbers of B. tabai
that fed on cottons grown in ambient CO, which preferred to cottons grown in elevated CO, were increased 9. 175% ,
19.89% , 27.93% compared with that fed on S3 grown in elevated CO,, and GK-12 and S3 grown in ambient CO,.
Furthermore, the numbers of B. tabai that fed on cottons grown in elevated CO, which preferred to cottons grown in elevated
CO, were increased 12.56% , 21.05% , 28.73% compared with that fed on S3 grown in elevated CO,, and GK-12 and S3
grown in ambient CO, The number of eggs laid after 72 h that the B. tabaci fed on both GK-12 and S3 grown in elevated
CO, were increased 24.55% and 19.03% respectively compared to that grown in ambient CO,. Moreover, the egg numbers
of B. tabaci that fed on KG-12 cotton grown in elevated CO, in F3 generation were increased 26. 93% compared to that in
ambient CO,. The difference between these two treatments was highly significant. Our data indicated that the size, enzyme

activity and host selection behaviorof B. tabaci biotype B can be changed under elevated CO, in the future.

Key Words: Bemisia tabaci biotype B; elevated CO, ; body size; enzyme activity; selective behavior

ILILAEK R Bl Bemisia tabaci ( Gennadius ) fif Bh A2, EAERE R 43 5] 90 ZAFE R AKX, 762 4
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Xof HE e B 00 2 R AT R R O R COLMRE T BRI R K % Be R AE 0 25 e A2 B L Bt (s 289 o L
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MR BERIN ) IRA L ERR COMPETHR FHUE GK-12 il Simian-3 HiFER) B EURAF AU/ 4 ILIY
i 3 A ) T 2 B H X B B B B T e e T R LARE

ASCLL CO M BE T = A IR R T 3%4E 3 AR FR7E X % L R ( GK-12) FISEAHR ( S3) XF B AR
Ry B AR KN fEREREE P, M T B UK UG 75 AR BRI, B AE N AR CO, MR T T ARk mLAY & A
LR GE Rk .

1 MB5FE
1.1 FIFE(0TC)

T CO, A E LI EE T b ERE B sh ik o e e A 8 5 Rk AR e oe dl , (v AL T B P X A&
AT SEER S (40°11'N, 116°24'E) , iZ$EE H CO, IR . CO, WK BRI RAE AN AE 3 KR dA ik, H
o T AR O HESR  FERE RIS E 4 RN, He IR E PR, iR 2 SRR CO, MR, RIS
AR CO MR (XFRBMRIE 375 wWl/L) M IE® 1 f5H9 K CO M E (# CO M, 750 wl/L), B4
CO, W43 BIAE 4 4~ OTC PHEAT MY T 4 WER . IR 1] ( BIRE KBRAL ) , 43K 8—10h ™),

1.2 fitatak
1.2.1 e S g b 2

SCEG T 2 ASHRAE AR A3 B E Bt FERIARAE GK-12 (Transgenic Bt cotton ) S HSEAWIAME 3 5 (S3) . #%
Bt ZE AL GK-12 SRR IE T I AR AR T BA L S3 7 A SL 86 % [ S A IR, 2008 4E 4 A 1 H &R
— AR, 4 A 18 HEEARIFAMP BSR4 ( AR & =220cm:280cm) , F 4R 2 Bk, B A OTC FFAES,,
A~ OTC LA GK-12 S H: S3 45 14 @, UG B0 2d BeK 1 IR BB A B 1 IRIEZK, OTC Tk H]
80 HZ M A, A IkAMH R AR A

ARSI MR AL 4 AN YT RS CO MR (375 pl/L) AEKAUHE Br ZEIARAE GK-12 M H3EAR 83,
IAE RS COL M (750 wl/L) A K A%E B JEFRIAE CK-12 S HEA S3,

1.2.2 itk B AR L

ST B AR EUCA G 5T ARl 2 BE AL OR BT = N i A 3 L AR SRR R IR G — . K —Fb
BER S AR B AR IR BB P (K 5 B =60cm: 60cem: 60cm ) GK-12 AU 3 5,2 ASHRAE SRR B 3&E R 2 4R,
DAV 2F R B A R BRI, R IR SRR IR E R T R 20—26°C K] 15—20°C , A X
JEH 60% —70% , JERIHFGRIE Ry F AR 55, SRJEHE3E N5 B AR BUSCR A OTC AR I A BEARAE I, 20E
AR, AR RS 06, 53R 450 A SR 6 01 AN ai B IR O B SRIRE  (H CO, MR 200 o A SR Tk
(375pL/L) FVEE IR (750 /L),

1.3 ik
1.3.1 B AV ELAY /NI E

BO B CO, MR AN =5 CO, VR BE T AR AE PP 1 35 1 ARSI A0R mUB R (FO 1R, 43 X I A 4 A
AR BRAFRAE A AR L FLPE O BRVE AR 1 AR (FL) FF AR IER, FL AR BRI = B BRAE A 72 18, M)Ak #1455 F3
o F1 ARG F2 A% F3 fUHRJETE OTC il FRAY,

A OTC FEHR /NI 2 A SRR RS 1 78, BRI S ANt R Bk B3 A 10 X R L, 100 H
H 20 B (1 B8 =20em:20em) |, $ HL 24h JEobe JR0Ry LR L 22 B 5 A0 45 ( 7805 Mlotic ) B AR A9 TL 1) B
BN R EE 30 RiO0, BIATAIONFHBERR L, AN 5 KIFIRRA i 00 & 5 81— 0 s, 2 SR R A A &
H PR R TEAR B T IR TS A TR , B AL X A Ak A 7 17 s R 30 Sk I ffe RO o 4%
1  HUK |5 B R R AR I e
1.3.2 B BUXRRY B P A 2 Bl P 0

KO HTFE R COLZMF T AR 7= A A Uk A 0 J5 2 5 52 T B A I e ) AR Ry AR PN P f 2 0 5, 43 4 FL
& F2 AR F3 40 B AUEAG R, T - 20°C VKA DR A& F . X 00k EUIAR P i) 3 i o i . R TR IR ( CanE) |
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ZNBTREGEG (ACKE) MR BEH MK s — 55 A5 (GSTs) K, Cark W 5E 2 B8 O B RY Nk dt, AchE 1 GSTs
W ik PR R G (ma s S E IR AR o BB E R 4 R, R IBUE R 100 Sk,
1.3.3 B AUk mUAY ERE I S5

ARSI TEPEIE R COMREE T 1) F3 Al CO,MEE T F3 AR B BIHE T 4 AR AEAL R A 18 £EPE S 56
M4 AL FRARRAE T E AT 1 BRARAE  DREBARAE T B sE 2 RIT I 4 | K 2 AL i 25 B (ff 25 b 2R Y
R I — S TR R EO [R], T 0 3L A SR U8 (80em x 80em x 80cem ) H, 4R J5 1 5 4B I 8 v 4%
AR A A 5 PR T A BCZE R R A B A AR AE AR 3R 19 B B KA mUAE R 100 X R 2028 F AT H A th 3
B, 25 BB R di k%, il sSREERREY) | 12 24 48 72h AYHBCRRN 72 h BRI, AR
IR 9 ANHEE
1.4 Hdasiitntr

FH SPSS 13.0 GEi143 Hi 4K {4 General linear model 3#F474b PR a] 56 5088 19 22 55 W & b7, Horp, KX
CO, A AL R T K F  FAE S APV E R R -, AbBRIBISE241E 2 8] 1Y 25 53 2 3 MR One-way ANOVA LSD
R B AT ET, e A TG Y AR A X A B T RO AR S A REANAE A IEAS A A A BT 7 AR
T T ESR (BT A RS o
2 RS
2.1 KRS COMPETRE FHUE GK-12 F1S3 (1 B BUARAY B/

Wi ESE 3 AR 4 AL BRAR AL ERTRIS I A B BRI E B SE 3 (6 1) £ R o, FAEK

R1 AEXR CORETIHE GK-12 1S3 By 3 /N 45 X B NE Y B B K /s (3% « FRuER)

Table 1 The size (Mean + SE) of three successive generations of the whitefly B. tabaci biotype B fed on GK-12 and S3 cotton cultivars in
ambient (375pnL/L)and elevated CO, (750pL/L)

AL ORIE=LT X} R CO, (375 pL/L) Ambient CO, A €O, (750 pl/L) Elevated CO,
Generation Measured indices 3 GK-12 3 GK-12

F1 F4/em 0.1631 £0.00433aA 0.1606 +0.00383aA 0.1533 +0.00259aA 0.1524 £0.0023aA
HIf1/cm) 0.8038 +0.00895aA 0.8037 +0.0101aA 0.7818 +0.00969aB 0.7719 £0.0122aA
FAI HE/ cm 0.5417 £0.0086aA 0.5626 +0.011aA 0.5610 +0.0191aA 0.5413 £0.0145aA
B4/ em 0.8458 +£0.00674aA 0.8477 +0. 00803 aA 0.8215 +0.00633aB 0.8263 +£0.00699aB
it £ 3 5/ em 2.0604 +0.00664aA 2.0619 +0.0088aA 2.0412 +0.00632aB 2.0464 +£0.00669aA
HEH K/ cm 0.7982 +£0.00453aA 0.8020 +0.00529aA 0.7843 +0.0057aA 0.7856 +0.00467aB
T AU/ em 1.7823 £0.00563aA 1.7775 £0.00575aA 1.7672 +0.00538aA 1.7777 £0.00613aA

2 F4/em 0.1633 +0.00268aA 0.1713 £0.00365aA 0.1637 +0.00194aA 0.1649 +£0.00258aA
PhIf/cm 0.7898 +£0.00719aA 0.7958 £0.0108 aA 0.7886 +0.00846 aA 0.8058 +£0.00529 aA
FHF 58/ cm 0.5250 £0.00667 aA 0.5303 £0.00924 aA 0.5203 +0.00706 aA 0.5292 +£0.00682 aA
I 4/ em 0.8229 £0.00616 aA 0.8093 £0.00713 aA 0.8194 +0.00646 aA 0.8058 £0.0061aA
it £ 3 7/ em 2.0394 £0.00785 aA 2.0396 +0.00803 aA 2.0428 +0.00566 aA 2.0341 +£0.00607 aA
M/ em 0.7893 £0.00574 aA 0.8004 £0.00512 aA 0.7809 +0.00549 aA 0.7868 +£0.00553 aA
T H3# Ji/ em 1.7723 £0.00563 aA 1.7839 +0.00464 aA 1.7698 +0.00722 aA 1.7758 £0.012 aA

I3 F4/em 0.1634 £0.00349aA 0.165 £0.00386 aA 0.1663 +0.00213 aA 0.1651 +£0.00275 aA
PhIf/cm 0.7960 +0.00825 aA 0.7908 +0.00961 aA 0.7762 £0.00668 aA 0.78097 +0.00653aA
FHF 58/ cm 0.5251 +£0.00606 aA 0.5329 £0.0121 aA 0.5140 £0.00607 aA 0.5177 £0.00609 aA
I/ em 0.8371 £0.00634 aA 0.8294 +0.00625 aA 0.82047 +0.00675aA 0.8183 £0.00645 aA
it £ 3 7/ em 2.0634 £0.00722 aA 2.0498 +£0.0652 aA 2.0448 +0.00718 aA 2.0466 +£0.00702 aA
M/ em 0.7872 £0.00598 aA 0.7913 £0.00536 aA 0.7757 £0.00424 aA 0.7781 +0.00460 aA

HE B/ em) 1.7723 +0.00653 aA  1.7788 £0.00435 aA .7665 £0.005 aA 1.7853 +0.00971 aA
KEFHRFIRA CO, WAL B2 W] HEAT WL s /NG 51 3 7R M AR i B 22 (81 HEAT U A, S () 5 B 3R A ) b BB ) 22 e i 31 7 25 77
(LSD, P <0.05)

—_
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AR S3 b FLACHR A EUON IR | e ol i ZAI X IR CO, 4 F I (PhIf K . F =1.654,df =1,29,P <
0.05;Ed . F =0.08,df =1,29,P <0.05) , M X HE CO, 25148 FHEFE IR GK-12 FIH #ik S3 LM K 2
FETE CO, £ R E(F =4.502,df=1,29,P<0.05; F=2.170,df=1,29,P <0.05) ; ¥} & CO, 54+
TSR GK-12 ARy mUsE K I 35 5 TR COL, 5% R (F =0.369,df=1,29,P <0.05) ., HIGIEEHE
TR CO, 10 CO, 5504 F 4 ASAbHAY F2  F3 AR TUOR K O A/ | e I il R /NI G S 28 5 i)

2.2 KRS COHPETIE T B RIS TR 0 50

KA COMETHEAMT , BUE GK-12 F1 S3 AR A 3 ALt AR A B BUARAS BEUA N ¥ GSTs \AchE |, CarE
(a-NA) IIEPEANFR 2 iR, SR CO, 451 1A il % o i 45 SR AH L, 12 AR A EUIA I ) GSTs  AchE | CarE
PRI FLAC F3 AU EUA N Y CarE TR TC R 22 5 (0 CO M TR T ICE CK-12 1Y F3 QAR mL i
GSTs(F =0.0227, df =1,3, P <0.05) FHCE S3 ) F1 fCHEH BUAY AchE 35 (F =0.6241, df=1,3, P <
0.05) &1 ; X iE CO, &4 FHUE GK-12 /) F1 ARHIR EL GSTs(F =0.5321, df=1,3, P<0.05) B &K T
B S3 myky Bl BURD GK-12 1 F1ARHEMSELR AchE 36 7 2 35 80 THUR S3 A& PE(F =0.4098, df =1,3,
P <0.05) , MHCE R CO, T S3 By F1 A% AchE (36 PE & 2 2 F % BE A T AR A EL(F = 0. 3086, df =1,3,
P <0.05),

ANOVA 7 Hr M, KA CO, MR MRAE AR AR LB B AT A0 58 AR F AR Ry UM P9 A 3 b 06 14 7 A
—ERZI (2 3) o KA CO, MREEXT IR EUA Y (1) 3 i il 7% 52 M 0 (38 AR AL ARG GSTs il 176 52 i) i 2%
(F=5.212,df=1,12, P <0.05) , HfCX} AchE FiE 2257 3% (F =6.6484, df=1,12, P <0.05) ;CO,
RIS B XF AchE T PEREI 2 (F =5.6634, df =1,12, P <0.05) ;CO, AP AL 3 3 18] 1 22 B A F
AchE BETE A2 B 25 (F =4.9520, df=1,12, P<0.05),

£2 XS CO,REABEGT,MERFABESM (CK-12 71 S3) B B REMEKN 3 HRSEEHOTL

Table 2 Changes in GSTs, AchE, CarE activity (Mean + SE) of the B. tabaci biotype B fed on different cotton cultivars ( GK-12 and S3) in

ambient and elevated CO,

EERL] CO, Mk A AIEH K s 5 HRE ST A il FRI I

Host plant CO,/(pl/L) Generation GSTsactivity( U/mg #£F1)  AChEactivity (U/mg 1) CarEactivity (U/mg K1)

GK-12 375 F1 89.66 £5.798 aB 3.4979 +0.1417 aA 19.656 +1.736 aA

2 116.00 +8.064 aA 3.4568 +0.0940 aA 21.057 +1.816 aA

F3 97.278 +8.362 aB 3.5605 +0. 1406 aA 18.994 +1.459 aA

750 F1 106. 62 +16.708 aA 2.8415 +0.3098 aA 18.574 £1.763 aA

2 109.38 +£12.623 aA 3.2345 +£0.2207 aA 20.245 +£1.397 aA

F3 116.37 £22.516 aA 3.7102 +£0.07847 aA 19.572 £2.920 aA

S3 375 F1 121.15 £24.098 aA 2.6849 +0.1951 aB 19.873 +£2.426 aA

F2 112.16 £12.743 aA 3.4858 +£0.09563 aA 19.197 +2.588 aA

F3 141.76 +7.878 aA 3.4826 +£0.09429 aA 18.410 +£2.104 aA

750 F1 135.50 £12.818 aA 3.4280 +£0.3377 aA 19.233 +1.680 aA

2 139.52 +£38.455 aA 3.45084 +0.1389 aA 20.017 £1.714 aA

F3 123.23 +9.630 aA 3.5247 +0.07865 aA 18.876 +1.689 aA

KEFHFIRAR CO, MR Z (0] 47 H 3 5 /NG 8RR AR A 5 Bh 2 101 2E 7 He A, SR 2 B 36 A [R] A B 22 53k 31 T 38 K 7
(LSD,P <0.05)

®3 AR CO,RE MBEAMURENHNZEEA B BUEHEENFESEFENZME
Table 3 Effects of CO,, cotton variety and their interactions on GSTs, AchE, CarE activity of the whitefly B. fabaci biotype B (ANOVA)

Mgk COLWEE @A ikt €O, x il €O, x HHEAY Bl HEAG €O, x bt x fHEAY
Measured indices o, Cultivar Gen €O, x Cultivar €O, x Gen Cultivar x Gen €O, x Cultivar x Gen
GST 0.8136  0.0316  0.8444 0. 6024 0.3393 0.7764 0.7171
AchE 0.9733  0.6974  0.005 0.02562 0.6567 0.5441 0.01583
Carl 0.9103  0.7326  0.6888 0.7903 0.8854 0.8701 0.9575
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2.3 B RUERYEG GK-12 F1 S3 M6 AL £E AN 7= 5P SL 55
2.3.1 IEHH B B R O i

XTHEKAR CO, MR BE T (375 WL/ L) AR A MRS UGS 4 A4k B R A6 1 BE R S50 A= B T 1 (A) o
JRRY BRI 120 J5 , ARRy BN 4 A BEAR AL TR PR WA 25 59 B 240 5, 685 55 COL 1 T 2 AN
FRAEH AR B W 2 T (P <0. 05 ) X FEAL R AR AL ; BT 36h 48h J5 | 72h J& , 8 = CO, ALY CK-
12 A 0RAS B3 25 i T A AL BRAUARAE (P <0.05) , 240 H; EURE L 24h J5 288 5 CO, ZbHEfY GK-12 1S3 b
IEHANBRAY £ 31.25% F1 30.85% ;36h BE#EE GK-12 B HL A 3 ASAbHESR 22 15.79% 37. 5% 1 22.22% ;
72h JE e GK-12 B4 5 L HAR R 3 AL T i 542 36.36% 21.62% 40.63% , HEIRMIKETE R CO, 403
) GK-12 F1S3 | B A= IR0 BN 19. 17% F126.94% (B JEHAE 4 AL FR AR AE S AP = B8R 51 0
FEZRF(E24A)

--4--EGK-12 —m— AGK-12 —a—ES3 - AS3
oS, 65 4
55 ss |- I

TR L R R Sk
The numbers of B. tabaci preference
&
T

45 |

35+ 35
25 ! ! ! ! ! 25 L ! ! ! !
12 24 36 48 72 12 24 36 48 72

It ) Time/h

E1 CO,REFASIHEHETEERNZIN
Fig. 1 Effect of elevated CO, on host preference of whitefly B. fabaci biotype B to GK-12 and S3 cotton cultivars
Az BB EHK CO, ¥R R ARAE AT RYELHE B, M BN R CO, ¥R T AR AERI AL ; AS3 (AGK ES3 Fl EGK 43| 7R X i CO, e L il 55
€O, THJ S3 Fl GK-12

300 - W 400 B
- aA
&b
< A o o A
F a
= S 200 E aB 3
I S ]
& S PR
= L 5
L 200 R
% 5 K55
= 2 100 s e
R'E ososno B
= S B 100 | R
B = Se%30%e! lodete%s?
= RXXA] RS
o [ooteteli BeR%54
= (a%e3e%0% eSS
z s
0 [ 0 KRR
EGK-12 AGK-12 ES3 AS3 EGK-12 AGK-12 ES3

Z# MY The host of cotton plant

E2 CO,KEHASIHEHEFIEMNHIT
Fig. 2 Effect of cotton grown in elevated CO, and fed by whitefly B. tabaci biotype B on egg number of whitefly B. fabaci biotype B after
72h
A FTRBUE X IR CO, ¥R AR AL B A B Bk BY 7R I CO, YR AR AL RO AR L™ Bk AS3  AGK ES3 Fl EGK 4331l 73 X it
CO, YRBERIE CO, FRY S3 Fl GK-12; KEFHEFIRAIE CO, MR BEAL B [BIEAT H 48 /NG FRERRAR AL AL R Z BIEAT HO B, ARl R 308
AR Ak BRI 22 SR 3 T IOk (LSD, P <0.05)

2.3.2 IUEE CO,AbFEARIENRR B A7 - BEFE M B &
U 5 CO, AL AR AL MRy UG 25 F2 BE B AN = DR s S G 25 SR an 1 1B, & 2B Frs . BEL 12h J5 , BEFEXT IR
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ALFRRY S3 M BT HAB AL B AR AL LRI (P <0.05) s BT 24h e = CO,ALHRY GK-12 5 S3 MifE 75 £/
TS B 22 T H % BEAL FRY (P <0.05) 435138 i1 29. 72% F11 35. 29% ; B 36h J5 P40 AL BRI GK-12 1
BORAR T HARRIAEFE (P <0.05) , HEXFIR GK-12 22 37. 5% ; Bl 48h J5 e CO, AL 3AY S3 BR T vk Hifth
AEFRIARAL (P <0.05) FEHDG IR GK-12 15 29. 03% 5 B 72h J& , 4% 5 CO, AL BRI AR AL i Fh 22 22 0k Bt Ak 3
BBl (P <0.05) , 53312 54.28% ,22.72% F150% ; B 72h J& , iRy EUAE R CO, A0 GK-12 F1S3 b= Bl &t
B TN BR AL R AR AL A IS hN 30.919% F 11.51% |, & CO, FIXS B CO, M T GK-12 F Y/ Bl 2% 5 i
#(P<0.05),

AR 2 AN BEPRPE S0 10 45 SRR UE S . SEG KRR TS S AP B R CO, A B AR AL 75 A O, I
HE B 5%PE GK-12 V37 MY,
4 g

i IPCC i , K CO,MKEE T M TV HE A AT Y 280 wL/L EFFIMAER 385 pl/L Ay, Bt At 20Kk
CO, FIHEEERG SN 1 4%, 153 700 Wi/ L Z&247 " 0 KA CO, e THin 5 52 i M A DY 00385 3% B804, DT 5 i)
R AR EFM | ARSI 4 AR IR ST FL F2 B3 AR B BFST 2 B, CO, Mk BE (UM F1 4R
Ry B /N A R 5 8 3 X F2 AR RS AR RN 3, X SN B3 o R mUR N AR R A B
B 2 57 W iR — B ) SRR TR EUASTE B B B R s R R R AR AR R BT, €O, Mk
JETH R AT B rpeE SR R ARk , SRR AR bR e 2R B AN, (R B AR B0, KRR 2 5 i
N IX AR

FL PR A F A7 A i R v, o 38 0 LA K B B 7 AR AN R M R A Ok A A 5 481 A
e B FHT A YRR MR BT HUME S TR RS AR O ARSE S ZEBUMER DR R
TR AR LB L KR COMRBETHR AT, M A P R A2 0 T 2 A 78 Ak, T L2 5 SR B A
AT LIS ECE YA P LS Ry T B U A A S A, T AR A R A A K R R B
PR AR L SR R LRI P A P £ ik 2 il 2R 0 A 2 A HE 2 LA sk BB AR T R R TR CarE:
SRR ER A AChE A BEH K s — 56 B CSTs X KRBy B\ 4 i AN IR B2 4 . 4 F5 1E 7 2 PR i e S 224
TLL S AR T 4 FhRF SRR R BUS R bR R T AN 2 T REL A G S ), & AT AR 2 Rl
TR, 2R 22 AT 4 Fhar TR b AR A RS A I S, B IR T o A R T A R )Y
A EMY) FEA — AT e XS ER I B AL mUA PN A 95 P 2 AN R A AT AR I,
SR AR Y AR AL R S

ARSI, B CO, 544, F3 ARAIE GK-12 19 B BUARRY EUIA Y GSTs AYTH 1 97. 278 U/m gprot £ £
141.76 U/mg prot, 3/ T 45.73% ,F1 {CHUE S3 (%) B BUH A EUA N 1Y AchE 16 P38 27. 68% ; 78 %) IR 45 {4
T,GK-12 | F1 AR B GSTs §% 1 H Simian-3 1% 35. 12% , i AchE A7 P 5 30. 28% , %F 3 AMHEAR Y
CarE 1E 2B . AR GSTs BiG MERZ ) 2%, A .CO, x fvFih 2 FH AL H 2 0, x i x AR 3 #3c &
Xt AchE AOIEPERZ IR 25, SIS XA IF B AFF g 45 SR KA CO, Tk B RIS 48 5 b 22 [0 14 58 A RSO
FR IS 1A g C TBEAR BRI ( AChE ) 1) Fr AP 7E G W HSE I, TEAR SRR vh | CO, YR JEE R i Pl Xt AS ] AR 1) 08 493
SVHIAS ] 11 A B T 19 52 0 2 R AR PR B 2506 . 33X PT RB S S M A R ik B W TS PR N R AR 2 I e I &
AR B2 MR TR 2 T 1) - B 2 B R O

FE AN 56 B BUMRRY BUEE AR A1 RO MEIEAT T T 2 B9, Q02 ™) SH iy LA =4 53
SHFAE R MR B A B R L MR L W 2 5 A POR R, DL FHEY RS S
WA 2R R B BE B 7 FAEY L B BV AL B, tabaci FPRFTE KRG RS ER ARG 4 Fp 77
F L AR A I8 R A I, R ICR 20 34 2 P MR B B e R , R U A I S R S
HEE LA, M0 BT R MR AL B R S Ah A A r kB b, R B R i B SR
pH {72 ZhAE 5. 89—6.22 2 [a] , WHAY S A0 , MRS BN TR RR O 2E 3% A 25 ) Soundararajan 28 BIFSE L 3IE
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BT pH {HAE 6. 03—6. 2 FURH S i AR - B0 DR 0 0C , T 244 081 6l 148 1y 2 i A vey IR AN BB o, 37 2
W) ) BRER 8 F5 BT m FT R A Al G W S i Ry T 10 T SR ) 430 4 1) 2 2 B 7 T EL R R 3, TR
MERE AEYI g AN A ROR DL FRE oA Y BT B RS PR PR U 2 S [ R e 532 v AP A9 L 490 2 2 30
B

IR 2 A PEFEIE SR RO SRR S, S AR EUH 3 A BB i CO, AL BR A AR AE A IR AL B0, Of
HEELF £ CO AP GK-12, EREHfPE S, B BUMRRY B H-45 = CO, 260 T HUMRAE  JF H A e
LR, [RRERIIETE R VR S B T A R L, 2 AR BFAR S R CO, MR EER T R B T IE Y2800,
FUFREER CO, T I/ NEFARAE™ s BRI ICE & CO, AT F R 2 R T CO, MR EET
1o U AR B U ER A AL B IR ORI A A ) 35 R AR R W AR 35 5 B

CO, W BETF i3 (AR AL P B TR U A U JU R R I Jy ol SRR 1 25 42 IR, A xS
155 CO, A F A B R AL R ZEFE ™ BRI  ; CO, W BE T ey S U AR A QI B0 17 A I3 14 5 B384 T - BeAy S ) 52
B Rh R PRy BUAY BT R, XS AT AR TR R B AN, X AT RE S h T2 A7 SRR e P R R
LT, AN REGEE AR, BRILLIAN, CO, M EE T il RE 252 m BURE AL v i SR BE AR AE 4% R W)
TR AETS T B A ) 221k
B BRI R XEASCE AR AR B
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