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W75 %

REE, KB, T4, BB

(AR RFAESEREFIE, &R 210037)
WE: [BEW] AHRREERAAEYATEREORNERRR 7. [FE] 2Bkt
Pflieger 71 Rossier & 77 i fl T o Sk R 89 70 B, F 7| ] 1% 4 o 5% FE AT W A | 2 vt S R i 2
., 4R B d 109 A R IR T B G ARURL, A TCA-7 BT % A Tris-F B 1 #2
FEATH A E G RAR B, &5 A E ik (SDS-PAGE) #u ¥ 1 H.ik (2-DE) 447 F ##
TETEAREARNFEURENAERTHNEOR A E. [4R] BdFZ5FEENE,
RETERTFH TEERE 8SNESL, TEENLI BN FTERE, EHERT FEH
EMRERK, BETEARNEE. RELS TCA-AEEEAHL, FA Tris-FH B #12 *
RBEHFETZAREEOR, REBEEs, EORAREEN, LE TR EERSN, ARH
HELLEERMEAETAEE, AATRIEGRME. (2RI WPETT ET N EEKIN
R A R UARE & & AR AEY T Rt G R Ea R 7R R,
KR RA; TR EERIREG Bk
hE 5325 : Q503

The Extraction Method of Chloroplast Protein from Ginkgo
biloba L. which is suitable for the Analysis of
two-dimensional electrophoresis

Liang Feifei, Shi Dawei, He Mei, Xu Ming

(College of Life and Enviroment,Nanjing Forest University,Nanjing 210037)
Abstract: [Object]The experiments were aimed at developing the measurement of chloroplast protein
efficient extraction and separation from ligneous plants such as ginkgo. [ Method] Referred to the
method with which came up by Pflieger and Rossier and improved that in order to separate the
chloroplast with more efficiently.Otherwise,use the transmission electron microscope to observe and
measure the percentage of the complete one in all the chloroplast.Two groups complete chloroplast
were extract from 10g ginkgo leaves respectively,with the former one used TCA-acetone precipitation
method while the latter one adopt Tris-balance of phenol extraction method to extract chloroplast
protein.Established from the extracted protein above,then,analyzed the production in the two extraction
methods by SDS-PAGE electrophoresis and dimensional electrophoresis(2-DE).And compared the
protein spots number in dimensional electrophoresis(2-DE) by the two extracted methods. [ Result]
Observing from the transmission electron microscope the completion percentage of the extracted
chloroplast was about 85%.The quality of the chloroplast separating and purifying was superior which
decrease the complexity of specimen while increase the enrichment of protein.Compared with
TCA-acetone precipitation method,the Tris-phenol extraction method has a higher extraction
efficiency,which has a more convenient progress than normal phenol method and was beneficial to
protein degradation.Also the extracted protein have a better quality and dimensional electrophoresis
analyses was more suitable to do. [ Conclusion] The experiments initially established the chloroplast
protein extraction system that suit the ginkgo leaves and impurity enriched ligneous plants which
analyzed by the dimensional electrophoresis.)
Key words: Ginkgo; chloroplast;protein extraction;electrophoresis.
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0 35

T RBAE SR, V20 A AR 1 5 A A AE AN R KT _E R R B S A D RERT TR R A 1 A LA
M, ke G i h BB M N — BA SRS, Y s &1 A
[FAL AR T UK G5 BT, IR 2 AR IR AP AT 3 B, T FE 3R B AR AR
AR T M 5 e A R (1 S5 M 23 IO AR A 552 ), B sk 3 2 1 5 41 O 7 32 8
Ktk 2 NI SR, W4l 7 e 2 k%, AN EA B SREMEEH, X
1S G AE B b AT LU SO BN R M o DRIk, X S8 I 2 Ak /N B 1 B 2L 1) 4 T 0 B
BN AAE B A O BRI T AR

XU [H) B 37k (two-dimensional electrophoresis, 2-DE)#; A &4 85 i 55 H 55 71 &= P Fh
R g S ERFATEAR D BINEAR, BB RN REE. 2-DE AR FREH
RGO TTEZ —, A RNE 2k 2 A A 2347 28 R (0 — R g A4k T BB,
TR RE ) 4 R 0EAT S B 2-DE HOSE R, SEAESR, AR R AR 7 IE
FEAR B R, A 5 s B S B 1 SRS i ) 46 7 VR R AR D o R e I A R 1
(43 B eh, e TCA-PIRR BN\ 58 8 1 -4 b E AT 2R A RO VCE™; 1 TCA-PIRR 5 b
LA A B TCA-TNIRUTIE AU T, $R IR BRI 267 8 H 2, F R,
T DL 75 B3 30 AR ) T K AR X ) Bk Y, ART N TR A SR AT &, B —Fh L
B R g AR E B U .

WM E G2, R 2R AOKCEDET IR, 25208 H 5 HR IR R
O SR P TR A AR A A AR AR R BR8N PR . A SC S AR T
—Phd TR R o B e U SR I T A R, il — P AR A M SRR B E A
FBEE A

1 SEIoMRl

1.1 SERAE

DL 10 4R AEMEPEARAY S AR A O SERAARE, SR EVT R4 R T R A MO K A el 9
T ERARFERL

12 SERARG

B OWE . ZEiJABERE (DTT). CHAPS. [E[4H pH #: (immobilized pH gradient, IPG)
e Tris. SDS %1714 Bio-rad AR/ . Percoll. =54 (TCA). JR#&E. Hillk.
it 2 W 55377 Sigma A A 72 . IPG 26 GE Healthcare A )7~ o HAth# FH 733
B oAl PR /K R BT ) S 58 I 75 8 A R

1.3 UBEE

JEM-1400 3% 5 L7~ i o H A L 7R 302417 b . Mini-PROTEAN 3 Cell 7y Bio-rad
ANFE P4 IPGphor [1125 LB £E 4% . Ettan DALT A% F Lk 245, ImageScanner [T ##1%
F11 ImageMaster 2D Platinum 6.0 B 7 #4356 5% H GE Healthcare A F]. FrA i &L
7E Allegra X-22R (Beckman Coulter) _E#47,
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2 SEI YR
21 MRS SRR

211 MEREEIDE

HRA SE IR Y 43 8BS S 1R Pflieger 11 Rossiert™[f1 7 vE 3 LA ik . 25 43 55 L BRI 4E
4°C FHHT . RFHZ 24 /NEF LA 11 A0 B 5 AR Ry ks AR AT i v 10g 3BT 40 850 i vk
SRR, DA —E MR R T B K G 4 A e, B . PRI
4y N: 0.3M ILALEE, 1mM MgCly, 50mM HEPES/KOH (pH 7.8), 2mM EDTA, 0.04% %t
LI, 0.1% F MMM KR (PVPP), JEVRT 4°C, 15009 250> 10min BEATUTR M SEAADT
VERRL, FEH eml 4r B2 T, B SEMEr 9: 0.3M ILALEE, 1mM MgCl,, 50mM
HEPES/KOH (pH 7.8), 2mM EDTA.

FH 43 B8 2230 43 S I 1) 40%F1 80%Percoll, B 152 R 43 i i\ 5mil ) 40%Percoll £12.5ml
1] 80% Percoll, JERK Percoll % FERREEEWR . K BIF M F SRR Iml DA 47 Percoll
R T, 42 4°C, 6000g 5-Cr 30min J5 . 7E 80%#1 40% Percoll £ 4> 55 2 7] )
Sy EWER SR e AR, A B R MRIE VR IR, 43 B A 3 S (1 I SR AA RO o

212 HEREERHN

2Rk S8 B R B ST F B AT USRI 52 o K SRR 5 B 2 AR SORE ) 4978 — BV TR
4°C TR E 2h DA b5 I BERRZEriRE e 3 K, BRI 20min. SR S5 F 1%34 46 (1 B g T e 3564
BUERBUK. mE, RE. U, ROJEEENETEME (JEM-14000 FEEATHE .

22 MEEEARRR

2.2.1 TCA-NERITEEE

HUH 10g ARAT I BB S B SRAARSRL, TN 3ml A IR AR B T, T-20C R
Ui . Uik S, 4°CF 160009 5.0 30min, F 3%, AN\ 3ml A kR S AL B 1T,
TERVR ]G N-20°C RUTR% 2h. JUF% )5, 4°CF 160009 &0 10min, EXUTHE, FEXMA 3ml
AERIFE AL B IT, FIRT 4°CF 160009 B5-C» 10min, FTHE LUK RIS BE— Ik, UK
MAEREE =5, ERERZPRTEET-80C FRAFFH. FEmbEw 1 Ry N:
2%TCA, 0.02%DTT, WM. FmACEE T A 0.02%DTT, PEE#E.

2.2.2  Tris-"PAGEy R EE

2 Fan 2RI BPP 779237 i b ektk . # 1.5ml & [ B HR IS ah v A B 1 10g 4R i
A TR AR S IR R WEIR IR ST Smin,  IINSEARFR Tris-"F 45y (pH 8.0), =
PR AT 10min. 2 A B U4 A : 100mM Tris, 100 mM EDTA, 50 mM  #fifib, 50 mM
4eE % C, 1%Triton X-100, 2% itk B, 30%JEHE. JRAME 4°C, 150009 250> 15min
5, ¥ BRI AL BT RO o By AR NN 5 AR ) 0.1M SRR SR (H 80% B
W, TN-20C AT 6h L DA A, J54 4°C, 150009 5.0 15min 15 2% [ 5 0k .
ORI B, R VKR I R AT R SIS R IR, BRRIE BRI A 4°C, 150009 &L
smin, FZAE]H FIE R R U5 RO SRR ER U . IS VR 1R O RUBSURLE S AT A
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BT -80°C NRAFFEH -
2.3 WA EERAES T

2.3.1 BAmHEJ (SDS-PAGE) 4#7

S8 Laemmli B (905358047 . 8 A BRUBR PO — E R AR MM, RA, BT
KB N Smin, 154 10000rpm B0 15min, B_EE. PS5 S R Bradford[4]
MM EEa R &8, WFMEBESR (BSA) EAMHER & . SDS-PAGE 1t
Mini-PROTEAN 3 Cell E#E47, #EANIKIE AR E A &N 30pg.

2.3.2  XUHHK (2-DE) 4#r

TE 8L AR I — 2 AR BRI, AR S, BT 30°C/KI%BH 1h, 4 150009
B0 15 e E I B . EiEWSIE Bradford PRl e R AR A . KL EERR S
HN: TM JRZE, 2M Billk, 4% CHAPS, 50 mM DTT, 0.2% IPG 227 (pH 3-10), 0.002% J&

¥ &4 1000ug 2 H I _LiEFES NN B2 24cm 2t IPG i 4% (pH 3-10) 1 IPG k4%
&b, fEEE T 24h. BALE IPGphor TI145 L A=A E#E T, 44 F: 100V F 2h,
300V F 1h, 500V F 1h, 1000 K 1h, 8000V (£6/) K 2h, 8000V | 100000Vh. Z5:Hi%
FEGE A, S IRAEFER 1 AP 1T %P4 15min. PR T R A 6M JRE,
2% SDS, 50 mM Tris-HCI (pH 8.8), 20%H i, 2% DTT; “FATE Il I/ N: 6M JRE,
2% SDS, 50 mM Tris-HCI (pH 8.8), 2.5% fl Z. . 8 —[715 A K4 #4F Ettan DALT K
B E K RGP AT, AR AR TW HLjK 45min, 18W Hiik 6h, JEEFaEAE 16T,

BRI S, BURS B D (CBB) R-250 EPHHTE T 6, B E1E
FHEH ImageScanner TR, FAFE G 2E5rFFR 5 300dpi, #EiN# A 16 K. KA
ImageMaster 2D Platinum 6.0 (GE Healthcare) X 14477047

3 ZREWR
31 MREHHESETER

TETEAR M 25 5 1 AL IR AAE T 2 M 205 . s b, WAL A B2 52 48
PEAR KA FE_EHGRT TATE R E 5 I 70 5 e A T PU B 0 BTk . Rtk AHiE
U S5 2 18 Pflieger 1 Rossiert™ it 77 123 - I ARG X ARAT 1 (R S A EA T 40 BS . SR ER M5
PR S8 BRI H 7 BB BEAT A I 20 Ao & 1 BoR, U7 IR R A AR A i SRR
FERFN, ARG, HREDEONEE, BHBIER. i s sl e EEl
WIS AN, GETH LR b S BB K SRR, THEEIH SRR S BRI ME . 45R I
R LR, R B RIS 5E B3 2 85%, RIS BI19 B K ERAT - S A 58 BE FE LT
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B L G i N PRI AR A H SRR 2

R 1B ARG TSN e R

MEE  HEEEN . EEXR (%) FEIERR (%)

1 29 86.2
2 32 87.5
3 38 84.2 85.46
4 37 83.7
5 35 85.7

150 3.2 EARAEST

SRR ol 10 1) 8 X T EL UK R D B U R o el T S o A R e R AV A P
A, DA A R SR T AR LB R R . AR TR R B I 1
BPP LHEAT Se B St A 2 (1 SR ES T 1. Oy T S A AR R i, BRATTSCR A T
[t TCA-PIRIT R AT - S B 1 46 0, I 1 iz F B Lk (SDS-PAGE) 3 i
155  J7ikPT IR B A S8 B SRR R 1 B AT LL AL T
FECCHER) BPP 3% (Tris-V-#ifyiisdis) . & s A el il T B, e
I TR IR SRV VRUBEAT UUE s TIFE TCA-INBRTRR %S, &AM TCA UilE, RJa
LIRS Ve 4 3R o 5 B 1) FLVKBEIE b, TR AT 20 B A5 21 Y - SR A B 1 2R 7E e
AR T B XA LLEGEM (B 2). BE0E — S8y FREEAFEH JUTERRTD, 1EH]
160 Tris- P4 Fyfihi $2 3% 70 B A W2 VR B 1 PKGE B 22 TN, R W] TCA-PABRITT I I AT AR
ASHEYERAT 52 B SR ER (I 3EAT 78 20 AR B o B ARANGE I o i) B KA A2 DAIE B 79 b 5 9 O A
95, B EATIUA K IRIE, (B MR R LR Tris- TG M 1215t 12

-5-
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U A R 5 O 2

165 2 TR 7 i R EURRLAS 53 2 5 40 . [ e e
BRI 7 VAR B Sk i — 2P B XU K AT 0 AT o FEREAT BRI 1T, 3R
ATE S AT VAR IO 2R R R I A T R, iR 2 BoR . SR FE R DU 10g
AT (BEED SR SRR AT R A ER TR . SRR,
HOMERARNEZE, LRSS B HERENEYY . 5 TCA-NEUTIEE
170 AHEL, Tris-PEFmy i k33 & AT Hm, H 10g 52 7 1.8540.05mg 24k
Ho DA ERgEREH, RIS E AR, BTMmrEZ A TCA MU AR A H 5
IR AP, X5 AR A SO AT R BT S 4 SR — s BT,

2 PRI IR SR AR B B B AT LK R o e AR

WO % EAF (mg/l0g FW) XA FL Yk e A S8 (pH3-10)
Tris-~PAF ek 1.8540.05 88741
TCA-AERYTIE 1.2240.07 61343
175 R T P HRBGX PR 5 RSO SRR B A BRSO KRR AR R B LR R L

(1000pg) EFESE pH 3-10 (9 IPG JiR5k L, FFHEAT XA UK 0 br. BLESS SRR, Wil

VAR R B R HA AR T 2 R B A A o X LR 52 R 0 P DK R R T T

DAE H, BESRPIRPR A -2k 8 B SR B 15 2 2-DE B S e, kA

SRS, A Tris-FEyshi2 i3 21 2-DE B (K 3) EAFAEYIEL T TCA-

180  WEHUIEE: (K 4), EASREWREL. P20 iR, AEmidE AT 2
IR A B, £ 8871 /s



m“&iezﬁﬁ http://www.paper.edu.cn

pl ., 0

Ml - —
(xDa) -" '

90.0 - u
- - . -
.’,..._., é ‘. e 4
A b ‘L’

50.0 ‘ﬂ'. ;.... 4 A r ob
‘%SPOQ . 33 cumdE el 7
wes :
: - é
WA g .
30 ‘!.‘ 2 »
e ] ' I g M :
200 T - . 3 . .
n. -
‘ . -
’ ¢ o
100 \ ’ . l »
B 3 Tris- Py Sl 4292 4R B 1) 5 1o X ) FL vk
pl
.m[_' - L
(kbDa) £
- . - - V-

s00

100 . .
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4 TCA- P B TTHE AR B 3R 1 5] Lk

Mk R A PR E RBUKME R E AN, fE 2-DE ik Bt g, i X ek
PR AR —E g, LR AT A8 X e R AR VR B 5 R AR SRR RITUE o« AEAHIE ST
190 fEHIEE T By PR ECVE T, DK B 2 B BRI B S A0k R, AT LA
RO 2 A, WA AN AR AR, WA R AfS L&, 5idh, BERER
Jits HE BB 2 RS K — Al R, AESRBUT BN, AT R R . R, T
FERLE YR m R R 1 A DL PR R DR Y R R B R B I, T A P B 5 — [ SR L IR AR (IEF)
[RGB AN T, WA S0 ToRE L, Y TCA-A BRVASZ Y B 13 81 8 AR b, TR
195 [NTTAER A TCA U )& (RIS T — g M, X 76— 2Lt e PR BIRE S,

-7-



200

205

210

215

220

225

m“&i&iﬁﬁ http://www.paper.edu.cn

4 ZER

AR R BE Z — A BR R A (R R, i ) 2 10 5 R R MR 1) HL K 1 2K
Ro AWIFERM T percoll 5 FERLFORIRIBURA 444, SLIR KA i 2, Hal i it
WSS, RIS AP e A AE 85% /e, e it B 4R (73 B RN Alifh, PRAIK T4
m R, 1R TEAFRKE S, RIERM T Tris Byl iR BURA i 2040 8 H 5
51400 TCA-NERVTIEEA L, S 7 HReBULE, EABRFEEL, H 30 kSR i
RN EIETE, Py EANEL, BAEL, FECEWAREVDN, B PR,
1117 HL G2 RE L @ Wt v SOl By 58, AT B AR, IO AR H2x A B H
JRAL AW TS E S, (RN 8 R 2% A AR AR I Py () W S A B 1 o AL S A T R A

s

_éZXO
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