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Electrophoretic techniques for the separation of peritrophic

membrane proteins from Helicoverpa armigera
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Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract The effects of the separation of peritrophic membrane (PM) proteins from Helicoverpa armigera ( Hiibner) were
compared using different treatment methods, different numbers of PM proteins and different electrophoretic conditions, in
order to select the optimal technique. The results of SDS-PAGE show that, although freeze-drying is recommended for the
separation of PM proteins, nearly equivalent results were achieved with and without freeze drying. Although one, three and
five strips of PM protein could be completely separated by SDS-PAGE, five strips provide a more reliable representation of
the population. There was no significant difference in the results obtained by SDS-PAGE using separation gel
concentrations of 8% ,10% and 12% and a stacking gel concentration of 5% . The optimum separation gel concentration
was 12% . Treating PM with anhydrous trifluoromethanesulfonic acid before separation with NuPAGE resulted in
approximately 30 types of PM protein, far exceeding the 16 — 20 types of proteins previously obtained from H. armigera.
Furthermore, only a small amount of PM material was needed using this method. However, although this method was the
most effective it is considerably more expensive than the alternatives.
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B R ECEE R LR B, EA 2
BRI R BB I AR V8 0, B R 2 SR I B O A =
JE R ) S 58 45 K ( Tellam et al. 1999 s #H#H I 55,
2004) , &5 BN T 4R LR A BB A5 B K
2 B AR B IR AT e S 0 R R T R
ARKE &P, 2 BRI 4 R SE T
(Peng et al. ,1999) , 5T & A 1A BF5E H 4L
A Tellam 55 (1999 ) AR 45 Bl £ 52 45 11 45 & R % 2
R H 4K CREMBIREREAZER T 3
e B I, ORI 3 2 45 A L) R AN T
Ao BRIAT ST R AR AR Ty i SR H B )
SDS-PAGE s X [a] B3 JK 5 R AR A5 1 , 45 R R B &
PR AR L, 1 BIE &2y 20 ~ 40 #,
I B R s 24 40 Ff ( Lehane et al. ,1996 ; Tellam
et al. ,1999) . 1 T [ & B Y 4b 3 J7 2 A1 SDS-
PAGE 1Y 73 25 e B2 AN [R] , Fir 2R A5 0 [ 62 J5 4 1 Jo
Tt A 22 57 . 22045 (2008 ) H A b R MR 4 f
Holotrichia oblita Faldermann [ & &8 [ 5 i Fh 25
53 H M 80 W Trichoplusia ni ( Hiibner) 4%
1 Helicoverpa armigera ( Hiibner ) | flf 3¢ 7% 1k
Spodoptera exigua ( Hiibner ) . K4 M  Mythimna
separata (Walker) 4 i | 0t il £ 5 OB, HC LA I
AEFR 7 5 SR IR AE T - 20°C (0 LB, A - B
b, Ko oy B 8% YR A S 5% , A i B Ak
TR B R0 (EL A AR 0T 50 49 200 AR BRAE B R
TR S 4 Pl R R R AR A X LG )
Prebd i 2R AF R B B 3 45, 5K ™ IR 45 (2000)
WF A A% 1 R M58 A 1 o 2 1) >R V8 VR 1 44 1
T 0.02 g, in A KE il 5 A W, b o) B A
10% , e Ai JE 5% o Wi 55 (2008 ) BIF ST AR #% HL Al
HOFH S ik R £ S I 2 M S AR VR A B LB
Iy B R 8% FI 12% PR, W4 Ry 5% . 244
A (2007 ) 16 1.9 g ¥& VR 1Y T =2 7% ik Bl £ 1 e o
1% 55034 157 FB28 2.5 mlL ok & fift il & 25 11,
4 BT AR ) L35 B AT I 25 FB28, LA I 3K A4 B 3% 1
Bl A ok i A B & B2 F1 . Campbell 45
(2008 ) fiz i& A FH JC 7K = % F 3¢ B2 ( anhydrous
trifluoromethanesulfonic acid, TFMS) #] DL & % € :&
JUT A A Y 42 v A 4% o BB B4 0, 3R A T L
- A B B AR R [ R R R Ak B AR
], 2R A5 1Y £ LR 2Rt A 6], 40 5k 7™ 0 25 (2000 ) Fl
Campbell 45 (2008 ) 73 51| 7647 4% d Fl &2 s v e 3 1
16 F1 41 FhaEH . H R HIE BB R A2 5, i H.

LWRAFE BB E A, 7 20 IR R R HA g
AT WA BB AR AR K, 25 07F 5841 R AR KRR
Mo R, R OM A B OR i, R R
PERY IR E H B AR I E 2, B A RZ
I 7T B AL 2 1R 8 B D) 8 R 25 4 B L 4 Y
FLAith o AL HUE — At SR O A 0 2 AL F
H AR AL IR B BLIE RN A A (L2,
2012 ;5K P A5k Bh T, 2012) |, Bl 2 B 4 1 AE IR
Bt vk rp HoAT —E AR L. % T i, DA 4% il
FE A ATRE, LA [] B R £ Ak 3175k, A [ 1Y
B £ J5 J30HE, 7 AN [R) 194 v 44 T 0 20 8 B e 36 1Y
SDS-PAGE H1 3k 73 # &4 R, [A) it iz ] Campbell 2%
(2008 ) {3 F HI JC 7K = A ve R (TMFS) Ak B
T, NuPAGE HL yk 70 B, XF L H 7 B AR, I &
B 1% 4 e A ) R £ BB P 2 B O o

1 #MBERE

1.1 #HiXBREREFEG

FRES UL 2R (96S) : F 1996 4% H T j§ 4 H
SR = N T AR 75 2 4 DA 422 il AT o]
AR o WM AR EE (27 = 2)°C AHXTE B
75% =+ 10% 68 141 10D &0 s, 4l
ARSI A o N 10 4] 3%, A sk i S R
HEAF (1999) 75k , BL HUAE 7™ P 58 FH 10% 9 % 7K
WS LR HUE ROk B T E A B2 B A
Wy R Ar BIF 53 i A AR B U

1.2 F=Ei{H

PR T e PR SCORU A 4 T e A Meerke 72 i 5 =
o B RS B F e (Tis ) , + B SE AR R 4 (SDS) ,
H & (Glycine) & Amersco 2 &) J= & ; % 5 7 =%
% ( Coomassie Brilliant Blue ) R250 FI G250, Sigma
INF R B-ER 2 L BE N Amersham 23 A 25 [ R
#E Marker & Ferments 7\ ] ;2 x Loading Buffer,
Ferments /3 7] ;2D Clean-Up Kit, GE Biosciences /3
] ; GlycoPrfile™ IV, Chemical Deglycosylation Kit,
NuPAGE LDS ( lithium dodecylsulphate ) sample
buffer, NuPAGE Reduced Agent (10 x ), NuPAGE
MOPS Running Buffer(20 x ) , NuPAGE 4% ~ 12%
Bis-Tris Gel,1 mm_ 10well, NuPAGE Antioxidant 34
2 [ Tnvitrogen 23 w] o HAB IRy 17 20 #r 4t

1.3 EFEMXHF
PRI R D250, 5% [E NBS 28 W 5 B 5 AR X
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Z 4 Eagle Eye System, 3£ [ Stragene /A 7] ; 5417R
R HIL, 1l E 3 AR 8 (Eppendorf Corporation )
73w 5 SDS-PAGE 2 B HL K, 6 EMA R A Fl 5 i
UKAL DYY-6C, db 5075 — A &% T3 % R T # Al
(FD5508 ), 3¢ [& SIM 72 w5 #E f3 i K °F (AE-
2408) , 3% [E Mettler-Toledo 4 &) ; NuPAGE Hi, yik 8 |
[ Stragene 23 7 3 MK VKAH , Therm 23],

1.4 WREAERENKE

B RO AR £ 1L S e 4 L, B T oK B 10 min,
P PR £, Ve 4169 0. 7% NaCl Az LER 7K st
ZPR TR, R IR A B T 2 Rk, —
MR RE 1 2R 1A EP A8 R EP A8 57 HIK
AWA PR A, E - 80C kAR AE s . )
— R R AR 1 AN 1A EP AR PR
R R T IR 48 h 5, & - 80°C VAR LRAF % 1] .

1.5 HMEHNER|REEZEEAELETH SDS-
PAGE Bk B L&

e AR PR 0 1.3.5 R R TR a5
AV IR TR 1.3 .5 4% [l B 40 30l S AE — A 5 0
Brp, gk 6 A ab L, A B L E T4 A SDS-
PAGE | FEZE Wik (2 x Loading Buffer) 15 pL F13%
BFKS pL, B RN A RN 30 pl, iR JE
100°C #3835 min, FiF 12 000 r/min 4°C F &0 15
min, B ETE W, WSS EAE . AL BT R 2 SR
RS

W R Ab BRAF ) RE SRR A X K 5% L 5 S
ek 8% 10% F 12% A [R) e & K #£ 47 SDS-PAGE
B LLE BRA VRO B, — P Y —HAR
Yo, &L LR 10 uwL, in & 1 Mark, gk 17 SDS-
PAGE HLJK, JE7E 80 V 0 & T A7 45 , IR 19 i
B35 B e or BB R TR & 120 ~ 180 'V, YR 1
WAL 4530 3 8 B B SIS AR A, S Ak o BB i
P, ge a4

1.6 MUEBEREZAHW TMFS B 5
NuPAGE B k953

= U (I B | GlycoPrfileTM IV, Chemical
Deglycosylation Kit( 3&[F Invitrogen 23 ] ) it 7 &
11, B s (1) BRIV O T 18 00 4 4% H Fl 2 JRE A
i 1 omg BRI SRR, (2) IMATE2 ~8C
ISV A TE K =R s R (TFMS) 140 L K
AW 1S pL, Pl 5 B, 7R UK B E RO
3 h, [ AWTERE IR e, (3) W E M m

B2 N BE AN 4 WL 0. 2% F TR 1 W6 15 T Ak 45
AN IR IR B S L, (4) Pl
— ¥R — ¥ by 7E R SRR I A TS (1 60% A
W, BN WA 0 A8 TR R 0 B R A A
T aek AR v R R RS HORE S R . — IR
BT ¥ 25 300 L By 60% & A v W 3 150
pL (4 TEMS 4b 15 B FF a3 i i 2 AR
W e 2o B BRI o 500 pl, 2R EE
SLHG PR ARAFRF 400 L, AT 7EE KU
AT RNIAE 2 ~ 8 C Bivki FHAE .

i alifk . F 2D Clean-Up Kit( GE Biosciences
23 w]) R & EAT 8 A ) B AR A iy Bl R AR
WO B2 iy, B3y 200 wL, 35N E] 2 mL g
P TR A EORON W F N R TOUE , BV AT 3R A 2l 4k
B .

e 3R 15 3 0y BB BT UE 4 g i A
NuPAGE LDS ( lithium dodecylsulphate ) sample
buffer F1& 4 i) NuPAGE Reduced Agent [ #f %% i
W, 72 95°C R gk 10 min 3 i, £ H 14 3% i
Bt i 426 B it ( NuPAGE 4% ~ 12% Bis-Tris Gel )
e NuPAGE & HI g kA b, B b om A & A
NuPAGE Antioxidant B4 B 3k 2% ' # ( NuPAGE
MOPS Running Buffer) , 42238 B3k 1% , 7E 5 4L 200 V
ML R 4T 1D-PAGE Hijk , K% 50 min J5 B ] 4
FIE IR H o s o U i, 5 3 A e .

2 BR5SMW

2.1 HMEHBBEREZEAANELETH SDS-
PAGE Bk 7 BILE

2.1.1 RERSPHBRSPHBTBER 1.
35 KRG THRNEERSIER R T BN 1.3.5
SR 6 AL IR, TR R AR L 5% , 73 B i 8 % Hif
) SDS-PAGE HL ¥k B 45 WL 1, /T LA H 8
RERE T(A) L ZHYE 1(B) , JER R T
1.2.3 JKIE 7R T 4.5 .6 UK I8 70 25 R00CR 5
A—F,MHE 135 % (JkiE 1.2.38(4.5.6)HE
JEEHC B 1) Y 22 AN OK, R BB F 2 1 23 B R L R L
LYY YL ROCR B R, BB S 7 B HY R 2y 16 Fh
BEEM. SRT 34 ku (975 5 BRI,
2.1.2 REBSPNHBRKI0%HHIBER 1.
3SKRGTERYB RS THM 1.3.5
S REAL 6 A Ab B FEVR A6 I 5% , 53 B S 10%
i SDS-PAGE Hi 3k 4» B 45 R WLE 2, 7] LU B T
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A

Bl WEHERKEEZER SDS-PAGE BikE (8% 5 EK)
Fig.1 SDS-PAGE analysis of the peritrophic membrane proteins of Helicoverpa armigera (8% resolving gel)

Ar BRGB ARG M bRUEEF 1,3, 5 AR IR L, 3, 5 FKEIRE;2, 4, 6. WIRTHENL, 3,5 FHE

i, A. dyed with silver; B:dyed with coomassie brilliant blue; M ; protein marker; 1, 3, 5. the peritrophic membrane

from 1, 3 and 5 larvae of H. armigera, respectively, that was not dehydrated by lyophilisation; 2, 4, 6. 1, 3, 5 the

peritrophic membrane from 1, 3 and 5 larvae of H. armigera, respectively, that was dehydrated by lyophilisation.

A

B2 #HeEHEARESRSDS-PAGE BikE (10% 5 B
Fig.2 SDS-PAGE analysis of the peritrophic membrane proteins of Helicoverpa armigera (10% resolving gel)
A: BYeBoRY M. ARUEE A 1, 3, 5: ERH TR, 3, 5 KEEH;2.4.6: A% TERM 1, 3, 5 KB,
A dyed with silver; B:dyed with coomassie brilliant blue;M : protein marker; 1, 3, 5. the peritrophic membrane from 1,

3 and 5 larvae of H. armigera, respectively, that was not dehydrated by lyophilisation; 2, 4, 6 the peritrophic membrane

from 1,3 and 5 larvae of H. armigera, respectively, that was dehydrated by lyophilisation.

WAL 2(A) SR GE 2(B) AR & R T
1,23 Pk I8 M IR TR 19 4.5 .6 JKaH 7 B
REEAR—FMH 1.3.5 4(9kiE 1.2.354.5.6)
B2 J5 300 [ 114 22 5 AN K, AR RE A 3 2 B T ok
I H ARG He 5 Ge ORI 8, A8 70 5 th R 2y 18

P A 1, X R T 26 ku (19485 190 BSR4
2.1.3 RBERSPHBR1LRLHSBER 1.
35 KRG THRMECHRSIER R THRM 1.3.5
ZRIE AL 6 DA BE L FEMR AR 5% , o3 B 12%
B (% SDS-PAGE Lk 73 85 45 K UL I 3, v LA 1
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WREYE 3(A) B WY 3(B), i LIFA HAE
WO TR 1.2.3 VKGE AR VR TR IS /Y 4.5 .6 Uk
By ESCREEAR —F, M H 1.3.5 & (kiE 1.2.3
B 4.5.6) Bl £ R BR8] 19 25 S A OK AR BE R S A
Or BRI HARG L % Qe ORI &, fE6S /) 7

17 — .
A

K2 20 R R BEAE 1. X RF 17 ku ) 220 ku
ZIA) I 2 13 B ORI AT A R R 1 R e 1Y
It BT & H A S K5 = 220 ku AN+
i 10 ku #RAE B HE R .

M

1 2 3 4 5 6
NEzRaEW
¢85 R

- Sy g
o B

B

3 BMYHEAREAR SDS-PAGE BkE (12% 5 BEK)
Fig.3 SDS-PAGE analysis of the peritrophic membrane proteins of Helicoverpa armigera (12 % resolving gel)
Ay B BRYE M ARIERE I 1, 3, 5 RQETERIL, 3, 5 FEER;2, 4,6 WIETERL, 3,5 FEIEE. A:

dyed with silver; B:dyed with coomassie brilliant blue ;M ; protein marker; 1, 3, 5. the peritrophic membrane from 1, 3 and

5 larvae of H. armigera, respectively, that was not dehydrated by lyophilisation; 2, 4, 6. the peritrophic membrane from 1,

3 and 5 larvae of H. armigera, respectively, that was dehydrated by lyophilisation.

22 W HBEREZEAM TMFS 42 5
NuPAGE Bk #H &

TEMS S 4b #1285 73 B 4 H L, 2D Clean-Up
Kit i 7 & 4lifk & (1, H NuPAGE 4% ~ 12% Bis-
Tris Gel (1% Tl i #6 B ¢ S NuPAGE Hg yk 1 3 17
NuPAGE MUK 85, 25 Al 4, F 42 =R (ki 1,
2.3) AT LA 43 5 w5 R Bl 25 e o AR ¥ b, 7T LA

K30 FHEEREA.
3 itig

ASHIFFE LAAR £ SR B8 R O A4k il o B
[ (4 Bl B B A BT i W R R TR S AR R T
MR AL BRJE HE4T SDS HL UK 73 B ROR AR A [, i I
LA IURT i (19 58— 80°C LRAF 14 il 80 58 57 B BE AT
SDS HL Ik b B2 4, HLAn0 5 00 A7 — B i (] 2y 2
KA IR R AT SDS WLk, @ WUl I VR T4 )5
Ak BREZ A, 05K IR 4 (2000 ) R %45 (2003) | 5K
/NEE AR (2005) | PRV A5 (2008 ) 2= i (2008 ) 45 1
eV VR T4 A A Bl & I BE AT SDS B Ik Y

Bl B JE IS AR AN 25 5, 0k % UM /D 1 T
P0G, WFEE I AR R 135 SAHIE
HEFY SDS HLpk B, A1 90 RE R R £ 5S4 1 7
753 B AR B A — 2, e B 1 2% B At
AT LARIGA 73 B BOR, RO M REAR T O A 4.
(ERUE SN N A3 T I < PRI o
G, TAE s, 25 5L B T S AR R 1
Wi ¥ 55 (2008 ) AT 58 A 4% HL Rl HL S5 1 08k il £
JREIS 2 0 S 4% VR A7 1Y FLE S 5 4% Uib 4% (2008 ) 4b 3
AU R PR 4 fe e 4 Fh B H B e B A Y
X LA A ob AR R R A R R R BE 3 g% it i
(2009) BLZRAE T - 70°C By el K L0 4 fa s 28
fiffl 4> f, Holotrichia parallela Motschulsky . ¥} 80 %
Ik R A% HURDRE Ui R B A% 1 5% 5 AR 45 (2003)
5745 45 A0 4F (2007 ) BIF 5T 2% 7 i Fl £ L SDS-
PAGE 73 #r 8 1 Jit M 26 29 B 2 A7 4 Bl 2 18 10
Fo ARG KRG kil BEA — 2, H Ak
IR A5 (2000 ) BIFFE A £ L B 5 AR AR 2 I oR
RHETHOE I 0.02 g L H A,
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WM 1 23 L4 B o B B2 1 A 19 2 BLpY T

= ' fe b o S B 4 f AT 28 4 LT M. Ot R

170 — . (2009) J1l 8% 455 i 45 85 4 ¥ B o [F1 €0 I 26 4 %

130— N BAE It K S 4 fe 7 0 AT 28 A AF I R B 4 6 I

s — : B A AT 15 S, T WS H B oh b S0 0o

SERCHR W AR o1 7B 1140 AT 1917 .16 A1 9

7 — - i S, OO B L HBE T T 0 16 445 10 28 114 T Bt

ZF97 ku LIF,LL46.75 45.31 f141.44 ku3 %

5s— . R R SRR, AT LR

e ’ : R e R B R A (AR P 4 (2000) A

o (2000 £ 5% 5L 42 TV % o, PR £ 28 11 /1

11— . BTRIE L RS AR T H 50 A

. ' ? XA ot FEL TR 1 50 I 4 129% I 43 5 2 S

U5 I ELIK ¥ 4 (2008 ) BEFE K 65 0 K HL A5

17— - QPR TS 1B L P 129% 1 53 5 e, WA T
10 — - SLAE 1 43 B

4 WL HEFEEAR NuPAGE
RkE (4% ~12% BESER)
Fig.4 NuPAGE analysis of the peritrophic
membrane proteins of Helicoverpa armigera
(4% -12% gradient resolving gel)

M: frdEsEH; 1, 2, 3:-BEKEA.

M: protein marker; 1, 2, 3. peritrophic

membrane proteins.

TEMRAE IR 5% 53 8 BE W BER TR T, % A 4%
HUFE A AR AT SDS-PAGE H Kk 43 B 5% R %
B, A5 B8 e 45k 8% 10% F1 12% Bif (4 43 BS 450 SR
2SR, 5RIPIREE (2000 ) BF 5T A 44 L LA 5 AR
IR B B e 10% , & IR [\ 2 1 19 2 1
AR £, 43 B EL BT Y 16 &l B AR
TR RIEYT. 4 ku T, BEZEARMN S T 1
R . 5K/NEZ (2005 ) F 5% A 2% s T4 158 2 11 I
BIRNE 23 B R 12% , %2 B PR A2 B 26 7 R b 2
Z 2/ 14 FaE A, OfF B/ & 0 8 E R
S,y — A 97 ku IR, AR £ R
FIRT R oy F i AR . RS (2003) 524 56
(2007 ) BiF 7 it 3 1% Mk FB1 £ 8 2 10 o b 28, 40 15 I
¥k 12% , Won A A KR E , 204 17 Fik
FIRG, /- FHRZTE 97.4 ku LLF 10 H 2 80 H 5 92
I 20 (2008 ) 4 Ak R R 6 4 o [ A B AR 1 BT
F N 2 5 5 3 A SO i L AR AL HL I SRR g RS
4 Fh R PR E R, 2 B 8% , B

H T BRI R 23 £ B () R R
b, Z W57 — 28 8 1 b & B ik 50% (Shi et al.
2004) , [At, Rl MR AR 1 32 DL AR BT R AR 1 LA
N Ak 75 1 (insect intestinal mucin, 1IM ) %5 B & fF
5o Tellam &5 (1999 ) ¥ Bl €0 5 45 1 5 AR 4 G 4l 42
FRIXE 22 R B 73 0 4 2, 9] O FH A B3R 7K BRI AT gk
JI5E F180 205 5 5 A R B ) 5 b e R R TR A S
I 2% TR P4 700 48 DR 8 7 T 1 4R B A B AT 4
WA AR s FORE DR 3R 55 9 728 M 500 4 BB R D
15 A 1 L AR AT A 5 i R R R
PR B PP i 5 Hh Y, n] RE S Al B B el LT
e EER . B0 EZE R T
AR B 2R PR Ry LR R, BT A 0 B AR
F BB o0 B, 0 200 - 4 AR OB 4 53 B8 7
%

Campbell 45 (2008 ) 4z 38 J& /K = 5 A 3¢ MR
(TEMS) 7] DL fif 4 0 il 2 5 20 43, A 4% JL T i fE
N R EE LT B b i, AR A LR BT A Y L
BIEE N, %78 A GlycoPrfile™ 1V {2 2 ik
FeAb i ) & A0 2 18 £ Y 43 B8 A AR IR
&, B A9 32 B TMFS i 25 4 56 Ak 2 4R % A 5k
1, B R P 0 E L, TREMS K g fE AR 20 &
BUEFIREME, TEMS 4 5 9 258 5 A 7T DLA &0
PR 2 Fh Z AR S M . K00 & B ek oK
H e —Fh R e, e T e st & A
(73 15, DR P a8 R R 18 o7 0 AN 55 , 1 DR 4R 45 =i 7
HME . I TFMS iz, ol $ R T7 {3 2 #
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()30 o EbE AR Bk 2 0, I B S A i
] DA HTEE 4 (9 452 1 [0, 48] G 35 i R 356 e O 3k
2 W AN Z T 2 ) NuPAGE 4% ~ 12% Bis-
Tris Gel HY T 46 B2 52, 7K 1 28 H 70 B Y5 Hl
A DR B 4t K 53+ 1 SN F ' R AR
T, 2—MAERNEE RIS SRR, A
G838 I 5 25 60 il A% L T B AR AT e L R
7+ 7 5 Campbell 55 (2008 ) HeA — 2 i 73 B HOR
STEHEERE A KL 30 28, mim i b
BRI S HGE 1 16 ~ 20 F 41015 T R A9 40 55
(V€ SIS DRI i 2 i i = R = R Wi S T
IR A FEVAT 58 42 43 5 1 Fll Campbell 45 (2008 )
— ARy 41 B, J5 A AT BE A A AL TR ) A [ L B 45 1k
R, AR FRATT BT A O AR R R A B S
Campbell 45 (2008 ) — &k, F &, 1% 77 % 40 B ) [
TR VRTIRIG Y 1 mg #F6h , RAWHZ 15 5%
Rl B, i SR A RN SR AR 22, N 0 L I [H] A 2% 78
KAt i SR b R, %O Tk R A R
AP AR AR B2 AR 2, BT A A AR
355 P At 2 241 R HH 26 [ Invitrogen 23 W) 7 iy, ik A 4l
3 H B 2D Clean-Up Kit i 5] & L & H GE
Biosciences /A &) 77 fify , Bt LA, WHARWF X 28 9% A1 PR, 7T
PVE % s HZ .
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