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A LT P TR AU R BN i
FRER Ik IR £ \EDTA | = 5{ £ & (TCA) .85% fig
Mg NaCl 1E Tl Hm & 54 B [ 255 B4k 7 il
A BR2S 7] Tris 0 F18 (pH >7.5) \DTT g 5]k
HH B AW ARG RS A - A LB
CHAPS fiif# s i lg bl B AMRESCO 73 ;5 H
Z R . Tris-base, Tris-HCL, B 2 ¥ it % k¢ i
(PVPP) . TEMED. SDS. g 2 ( Urea) . &% I}
(Thiourea) .o i R #4113 & . HY OB M Tt i
W H b s AR ) TR PR W] 5 IR BERE il 2
L B sigma 2\ &) ; IPG-buffer(pH 3 ~10) \IPG
AMET M (pH 3 ~10 F1 pH 4 ~7) Il § GE
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AT ERIMIEIG AL Cary 50 Wy B 5 [H [T HL %
AR, T KF BS323S 1 H AL 5t 38 2 F)
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| fritig (1) =L/ IR DLvE %k
(TCA/ACE %) : 2% SARAVANAN %70 [y J5
B R k. FREO. 1 g B RA T A b 5
SIBIFIE B, A 20 mg PVPP il —20 THiR Y
TCA/ACE %k 3 mL (5 0.07% B-#i 5 £
10% i 5348 TCA) , £ =20 C YA N ULTE
2h Ll ARIGE.C (4 T L14 000 x g) 10 min, 35
B ISR UK IR (25 0.07% 1Y) B-5i
KOmE) RS G E L (4 CL14 000 x g) 10 min,
REWAREEE FWEWRICE, &5 % TR
UE, —20 CHRAFHH

(2) JIRE/BMKITTE % (UREA/THI i) : 2
% ERBUE B, R . FRELO. T g BT
i PR TR P e 2 OHES R, LA 20 mg PVPP
12 mL 8 HEBOK (& 50 mmol/L Tris-HCI, 7
mol/L JRZE ,2 mol/L #iflf,1% TritonX-100,2%
B-FiA L W), R F% IS 1 min J5 B0 (4 C,
12 000 x g) 15 min, ¥ b5 W% A 55— T4 1 &
O A A FERTR =20 CHE IR, 78435
30 s, —20 CULFEER, B0 (4 CT,12 000 xg)15

min, 3 F3E . TUUE 3 01 ¥ PN TR A1 80 % ¥4 TN T
THVE L R AT —20 TYLHE 30 min J5 &0
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DTT,30% i) 145 4B Tris 4 A1 (pH >
7.5), ;IR 5,4 C R CE 30 min, B0 (4
C,12 000 x g) 15 min, 58 J K Wy AR 5% 2 0 — T4
BLOAE A5 5T 20 CTHIR A9 0.1 mol/
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Wi (7 mol/L JR%,2 mol/L Fifik,4% CHAPS,65 180 ¢
AN - E lysis bufterA
mmol/L DTT, 0. 2% ( i & /3%%) IPG Buffer ( pH ijg I - lg’:: b?lng
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W 2% B AE 12% (1) 5 N s e 58 lse b7, 64T
S LYk (1EE 30 mA 3 ~3.5 h)

BFE A BRI BIKE ARG R
HERYER G T R T Y 8, B L BRI

(1) ¥t SDS-PAGE J it A [ 7€ #& (50% HI
mE 12% LR .0. 0175% ) & € 2 h; (2)
35% VRS Ve 3 YR, 45K 20 min; (3) 4 0.05%
TR ACHR IR AN A BB 3 ming (4) XUZEKIEDE
3, B 10 s; (5) B (0. 2% fif R R
0.027% M) %45, 20 min; (6) BEZEKIEDE2 1K,
FFR 10 55 (7) AW (6% WEREM 0. 001% itk
TRIREN 0. 017 5% HIEE) Hh i 4.2 3 min; (8) i
WA 3. 75% EDTA & 1, &0k 8 £ 15
min; (9) BEZEKEEDE 3 UK, K 5 min,

Yett 52 5, Bl GE /A H]19 Image Scanner 39
AL H B AR, P 4k B8 ImageMaster 2D
Platinum 6. 0 S} Hr 8417507 o
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TCA/ACE: UREA/THI%: By
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1 AEAESBHEERMTREEBRSRILK
Fig.1 The yield of P. haitanensis thalli protein

extracted by difference methods

2.2 AARBAHEZEEHRESZEARSE
253

h e IR A R AP — m SE L R B R
ISE 4 Vs il A i 3R, DR LG A A Y 6 20T
— 28 WA 53 AR DR AE HE AT 56 — ) 45 L SR A 2T
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R C BT AR E A S (B 2-0) Fods WEB A AL pH 4 ~ 7 ATEEIN . SRS
Wi, A BRI AR BRI B PR AR 13 om, pH 4 ~ 7 IARME TR

RIRE, HEARHERZ . Xt TCA/ACE 355 24 i C BRI #5 1) 8 1 Jske
2.4 A[E pH #ERFEIKEIE LR A ELHTHEAT 2-DE 37, 45 R Ak B BB T

HIE 2 Fige 1 A LAE B, AR BB Wds 1 323N P s, HLBR 1 5 A5 T B , T8 1) B
SRR S F I 2-DE B P, P34 86.6% AR BR (183) .

IEF »

pH 3 > 10
& 1014 704 , 1234
el .l P -
5 .. H .
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s T L .
e e e
(a) (b) (©)
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S : s
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g R 5 ‘ e
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’ —‘. . - ,- g | " ‘_-.- -
(®) (h) Q)]

B2 FEAESERIZEZMHREEZESR 2-DE Bif
(a) TCA/ACE ¥ + Z4f#k A; (b) TCA/ACE ¥ + 24 B; (¢) TCA/ACE ¥ + Z4f# % C; (d) UREA/THI % + Z4f#K A; (e)
UREA/THI 3% + 4 B; (f) UREA/THI % + 2 C; (g) Wik + ZUMM A (h) Bk + 2% B; (1) Bk + Rk C. A
B A5 IR 1 SRR R
Fig.2 2-DE map of P. haitanensis thalli protein extracted by difference methods

(a) TCA/ACE method with lysis buffer A; (b) TCA/ACE method with lysis buffer B; (¢) TCA/ACE method with lysis buffer C;
(d) UREA/THI method with lysis buffer A; (e) UREA/THI method with lysis buffer B; (f) UREA/THI method with lysis buffer C;
('g) Phenol method with lysis buffer A; (h) Phenol method with lysis buffer B; (i) Phenol method with lysis buffer C. The number in

top right corner was the number of protein spots in each map.

*1 pH4~TEENMERRABRLLE
Tab.1 The number and rate of protein spots between pH 4 -7

1-A 1-B 1-C 2-A 2-B 2-C 3-A 3-B 3-C -4 average
pH 3 ~10 1014 704 1234 1 082 825 718 1142 877 1 092 965
pH4 ~7 901 538 1 034 936 738 656 991 772 960 836
3%/ % rate 88.9 76.4 383.8 86.5 89.5 91.4 86.8 88.0 87.9 86.6
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SDS-PAGE

B3 TCA/ACE (5 Rk C BRAHIFHIIRES
BB MRF A pH 4 ~7 B 5H) 2-DE EiE
A B ABCE R E R SR R
Fig.3 2-DE map in IPG strips(pH 4 -7) of
P. haitanensis thalli protein extracted by
TCA/ACE method with lysis buffer C

The number on top right corner was the number of protein spots.
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EIIE R AT T EL B o i, 25 R R B, & 4 IR
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PEES T %7577 CHAPS FildE 8 1 %75 7 TritonX-
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3.3 A [E pH SEERREHERE [6] XIECT, CHEN C S, JI D H, etal
TE XL [A] 3k S2 56w AN [ pH U [ e ¥ 3580 Characterization, development and exploitation of
Pl AT S B 1 R e, L A sz vh R EST-derived microsatellites in Porphyra haitanensis
S AT A 1 R Rl e P 25% pH 16 Chang et Zheng.( Bangiales, Rhodophyta) [ J].
Il 4. A< SC00 R Jil 5 pH S FH B 4% pH 3 ~ ;c;l;rlizlmof Applied Phycology, 2009, 21 (3 ).
10) A TR 53 MR AR B 7 5T A 40 8 Bk BARGHS [7] XIEC T,CHEN C S,XU Y, et al. Construction of a
3R R A 1E pH 4 ~7 RO Py, F- 2k genetic linkage map for Porphyra haitanensis
86.6% , GIANAZZA %LZZJ Xf 800 £ Fh A 1 5T 1Y) (Bangiales, Rhodophyta ) based on sequence-related
pl TG, 45 R R BLRER S R pl T amplified polymorphism and simple sequence repeat
pH 4 ~7,1lL4NH :FE\J&%B H AT 9% 435 SRt FE PR A markers[ J |. Journal of Phycology, 2010, 46 (4):
Yy o REPE A A S5 fL R H 0 A T pH 4 ~6 1Y 780 - 787.
IR, R, AR Sci ve— 4% 2 pH Ja ey (81 AN 5K, £ 55 S5R 4k psaa JEA
Wk (pH 4 ~7) S} BSR4 IR A R 2R 1, 45 SIS IR SUIRAT L] KR, 2007, 26 (5)
5 - S S 289 —291.
POUB L T2 IRV STEERA ) e, kbt s, 5. 32 5L
TSR, (USRI R T & B R o AR T TR S B BRRAE A BT [ ] 3 T
AP TGS S SRS pH 20103259 1105 170
B4 JEe 45 AT LA SR 76 98 pHL 3 [ 45 vh gk A [10] ZEIE%, 2510 By, 4. e M % E 1 o
e ANk SV VR UREEE R R (iR TP 1 A% 423k 5 2 (1), KR 4R,
2 Lk 38 TR LSRR & F T 2-DE 2006,30(3) :323 —326.
S HT B B AERE LR £ s TCA/ACE ¥ 524 % [11] YOTSUKURA N, NAGAI K, KIMURA H, et al.
W C BRFMYSCIG r2<, [mImf R 2 pH T e Seasonal changes in proteomic profiles of Japanese
2 ( pH 4 ~7)7[ L) (% 30 L PN 1 76 1A R A 3 B kelp Saccharina  japonica  ( Laminariales,
RS . H TS 2 A S2 I A 1 Phaeophyceae) [ J]. Journal of Applied Phycology,
VKPR %igﬁ‘af'f%iﬁ% iﬂﬁ%‘lﬁﬁf}?‘, i [12] 21(<)111\(:1’z2ﬁ({éfi<1ﬁgD_§lﬁlM Y R, et al. An improved
23 ku Ze A R AR O 2R RO X2 method of protein isolation and proteome analysis
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under different pH conditions[ J ]. Journal of Applied
S 3k : Phycology,2011,23(1) :123 —130.
(1] BRébdar, S0, 045 I, 4. 38 G 30n] HL Uk A 9 [13] LORETTO C, ALEJANDRA M, FANNY G, ef al.
SR HIRBU I AL [ T]). i E e S 4R, 2010,26 Proteomic analysis and identification of copper stress-
(23) :97 - 100. regulated proteins in the marine alga Scytosiphon
(2] s, SRET7, 2200, 55, X n) R e v UKk b Ase = Al i gracilis ( Phacophyceae ) [ J]. Aquatic Toxicology,
HEE %] P EAY S5 F4ED 2010,96(2) :85 —89.
224%,2005,21(5) :691 —694. [14] LORETTO C, ANDRE R, GERALDINE D, ef al.
(3] R, BH55, KA, 5. b g Et ARAEY) Two-Dimensional gel electrophoresis analysis of
N AS BN €5 % N Y R AR U Wi 7 brown algal protein extracts [ J ]. Journal of
2¢4,2010,30(9) :1906 —1912. Phycology,2008,44.(5) :1315 —1321.
(4] 5600, WHAES, BR & A4, 55 il bl T 3a 28 sk (15] B, £, 8 B 2. B E AL T s ol
PRI 2B B L [T ] 7K 7™ 2 4l 2011, 35 (3) SFCAE g o A ) 2 b B T LT ] ¥ o 5 0
379 —386. 2003,34(3) ;334 —344.
[5] FAN X L,FANG Y J,HU S N, et al. Generation and [16] %77, Ak, & 4. 25 M o 41 24 WF 9% 76 2% T8 e Uk
analysis of 5 318 expressed sequence tags from the SERRIN T ] MR ,2006,30(5) :83 —86.
filamentous sporophyte of Porphyra haitanensis [17] SARAVANANRS, ROSE J K C. A critical

(Rhodophyta) [ J]. Journal of Phycology, 2007, 43
(6) :1287 —1294.

evaluation of sample extraction techniques for

enhanced proteomic analysis of recalcitrant plant
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(18]  EEIL, ZH0M. & TR v 8 BT o3 i) IR RRAE 2003 :48 - 57.
AU PR [T A A B 53 7 R W) 2o [22] GIANAZZA E, ARTONI E, RIGHETTI P G.
2006,32(3) :252 —256. Isoelectric focusing in immobilized pH gradients in
[19] WANG W, VIGNANI R, SCALI M, etal. presence of urea and neutral detergents [ J ].
Auniversal and rapid protocol for protein extraction Electrophoresis, 1983 ,4(5) :321 —326.
from recalcitrant plant tissues for proteomic analysis (23] AP, B WA T KA B 58S M
[J]. Electrophoresis 2006 ,27 (13) :2782 —2786. K60 ku B A R H IThEemI e [T ]. Y
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Comparison of protein preparation methods of Porphyra haitanensis
thalli for two-dimensional electrophoresis

HANG Nan, XIE Chao-tian, CHEN Chang-sheng* , JI De-hua, XU Yan
(College of Fisheries, Jimet University ,Xiamen 361021, China)

Abstract: Protein preparation is a key step in two-dimensional electrophoresis (2-DE ) analysis. In order to
establish a suitable protein preparation method for Porphyra haitanensis thalli, three sample preparation
methods of plant, trichloroacetic acid/acetone precipitation ( TCA/ACE ) method, urea/thiourea extraction
(UREA/THI ) method and phenol extraction methanol/ammonium acetate precipitation method, and three
protein lysis buffers were compared. The results showed that the optimal method of proteins preparation of
P. haitanensis thalli was extracted using TCA/ACE method and dissolved with the lysis buffer C(7 mol/L
urea,2 mol/L thiourea,2% CHAPS,2% TritonX-100,2% IPG Buffer pH 3 — 10,65 mmol/L DTT). Using
this method, the yield was the highest and 2-DE map has the most spots, clear backgrounds, high resolution
and great repeatability. At the same time,we also found that using the IPG strips(pH 4 —7)in 2-DE analysis
can extract the protein of P. haitanensis thalli better than IPG strips(pH 3 —10).
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