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Abstract: Tapping panel dryness (TPD) in Hevea brasiliensis is a complex physiological syndrome and it
seriously limits the increase of natural rubber production. In order to separate and identify the proteins
closely correlated with TPD in H. brasiliensis, the proteomes from healthy and TPD trees were compared
by 2-DE. 1 158=%25 and 1 173430 protein spots were observed in the protein profiles of healthy and TPD
trees respectively. Among them, 54 protein spots were expressed differentially. Subjected to MALDI-
TOF-MS and database searching, 16 proteins were identified successfully. Some of them, such as the glyc-
eraldehyde-3-phosphate dehydrogenase (GAPDH), purple acid phosphatase (PAP), dynamin-related pro-
tein (DRP), enolase and small rubber particle protein (SRPP), might play key roles in the process of TPD
occurance. The current study will provide theoretical bases for further elucidating the mechanism underly-
ing TPD in H. brasiliensis at the molecular level.
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BRI o &2 RRIM600, 1970 4 5 #1 T /\ —
4375 303 BN Jie el RIHRE 58T, 5ik 1 B[R] 2 2006 4,
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12 Fik

.21 FafR RILEANRERSHEEE
GEV XIS W kL B =AM LR (TCAY /T
PR 70 U 15 e OB FL VB o o e L UKL B T P
(7mol « L' 'JRE,2 mol « L 'K, 4% (W/V)
CHAPS, 1 mmol » L' PMSF, 65 mmol « L'
DT H . A) AT 4°C.14 000 r » min ' B0
Th WHCFERS ) — & 08 mA 4 R
A 2mmol « L7 DTT # 10% (W /V) TCA-H il
WIS, —20°CPIvE 4 h DA Bt k. K5 T
4°C ,14 000 r » min "B 20 min, FH FiE. HULIE
BIFT—20CHA M 2 mmol « L' DTT (¥ 14 [ii
BWW T, WIEIR A, —20C# & 1 h J5, T 4C,
14 000 r » min ' g0 15 min, 7 L. B7F . 0%
BREL 3K REHIET 4 CHT . HEAT
By B E B R A AW (5 mol « LR, 2
mol « L '"#i Mk, 4% (W/V) CHAPS,1 mmol « L !

PMSF,40 mmol » L' DTT) . 8 i 8 41 . % 5 %
NG T 4 °C,14 000 r e min~ ', B0 15 min, |
TH RO B ifs A AW . B HW R A Bio-Rad
23\ H E R 57 £ (Quick StartTM Bovine Se-
rum Albumin (BSA) Standard Set) #:47%E
1.2.2 & @ik (2-DE) 5 — [ 55 L R AR BE I
K (IEF) R 17 em,pH 4~7 [ pH #6E IPG g
. KAL W (8 mol « L' JR &, 4% (W/V)
CHAPS, 40 mmol » L' DTT, 0. 2% Bio-Lyte pH
3~10. 0.002 20 1R By ) - B M 4% 1 L AE & 200
pgs LHERFCH 300 L. 3 MEE . T 25 T,k
1k 12 h, R J5 % FH Protean IEF Cell &5 H B £ 1Y
(Bio-Rad) #4735 L R £, RARIR B 20°C il R Wy
TR 50 pA o gel ' RAEFRF N 100 V., 1 h; 200
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10 000 V. 3 h;10 000 V, 60 000 Vh, Ji& £ fn
T8 1 KRR E TP AT 16 mol « LT JRE,
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min, 55 2 RIS E T 2(6 mol « L' JRE,
50 mmol « L' TrissHCI (pHS8.8),30% (V/V) H
M.2% (W/V) SDS,2.5% (W/V) iyt Z ik fie)
VA 15 min, 5P R AR E 12. 500
SDS-PAGE Jif |4, HLIK & £ % 100 V ALk 30
min, 200 V H ik E 44
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5. 0CGE) B %t Jig #4743 B » g D C 119 3 7% rp
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diplantae) , [ & & iffi (fixed modification) i% $& car-
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mass tolerance) & E N +100 mg « L', & K4
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Fig. 1 Differential expression of latex proteins in healthy and TPD trees
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Table 1 Identification of the differentially expressed proteins by PMFs
e R 11 447 way SO RORR sy BRI IR 2 1 ot

1 predicted protein gi] 224109654 13.7/ 5.50 73 16 Populus trichocarpa v
5 iynirjldehydeﬂ’phOSphate debydros i 1962317001 11.5/7. 82 99 62 Manihot alutacea A
6 Tubulin beta chain gi| 1351202 46.4/5.63 218 40 Glycine max v
7 hypothetical protein gi| 147816540 101.3/9. 46 72 16 Vitis vinifera +
9 putative retrotransposon protein gi| 284434538 67.5/5.07 80 24 Phyllostachys edulis +
10 purple acid phosphatase isoform a2 gi| 237847791 61.3/6.21 75 15 Triticum aestivum v
15 predicted protein 168068872  75.1/8.21 80 14 llzztye‘::m“r“”“ patens subsp. +
18 DRP gi| 51477379 100.0/9. 15 94 16 Cucumis melo +
19 enolase gi| 14423688 48.0/5.57 96 27 Hewvea brasiliensis v
23 SET domain-containing protein gi| 224101881 40.8/5.90 75 33 Populus trichocarpa —
27 unknown protein gi| 15220924 35.8/8.75 83 29 Arabidopsis thaliana A
28 small rubber particle protein gi| 37622210 18.9/8.99 95 45 Hewvea brasiliensis A
30 PREDICTED: hypothetical protein  gi|225449545 45.8/9.15 72 16 Vitis vini fera —
32 small rubber particle protein gi| 14423933 22.3/4.80 77 37 Hewea brasiliensis A
34 unknown protein gi] 18398247 43.0/5. 44 72 23 Arabidopsis thaliana +
35 unknown 118486823  29.6/8. 37 110 38 Populus trichocarpa -
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54 A~ 25 7RI A4 B (MALDI-TOF-
MS) 73 Hr FVBHE R4S R 5 A 16 A8 H R4S 2 2l
ME (R D, HE S SEE Ry 3-BERR H R S
(glyceraldehyde-3-phosphate dehydrogenase, GAP-
DH) , i Bl 2 0l e A b 09— A OC S L i b 3-Wh 2
S A AR R 13- TR H R L O e
sy ADP A ATP; 85 H AL 6 % E N Bl &
H (tubulin beta chain), % K H & — # 40 s 5 22
HH,

9 M 10 3 ) %5 0 e s R T EE
(putative retrotransposon protein) Fl 45 & 1 14 % 2
fitf (purple acid phosphatases, PAP) , H: 454343 51 N
80 A1 755 #E AR 18 W 5K h iy 3h ) A K A
DRP(dynamin-related protein) #H VT ¢ , % 25 H #% it
i AT RE 5 e AR A O

AR A 3 MRS TG % EE . K0
HORPE TR A v 3% 3 AN F s e B R
19,28 11 32, HAFE A A5 19 MG EEEE (enolase 1),
AL 28 T 32 Bl /MR R 8 1 (small rubber
particle protein, SRPP), It4h,&HEH & 23 Sk
Bf & SET 5% 3 i) 2 H (SET domain-containing
protein) HVC AL, HAA T AR A EH .

3 i

PRI FE B SR 5 ) KSR AR 7 it Y H A F
AT R JH AR T2 2 R 53 18 M8 T AR AN I AL
ML E R AR B A 54 MEAE R
Fik H 16 AN AT S E  Horb  TESE R
o R RN R R IR R A 4 S 7E BB B R R SR
B rp R S 2k G ER BD I8 120 1 O 5 AN F 3 A
X AT REAE AL M R AR R AR B AR .

A5 MEE R 3R H A AU GAPDH
HAEZE R b b8 2635 -5 4 B AR AR AE G
Venkatachalam®™ 25 % FH #1315 5k 2% 22 (SSH) #
A AR AR e 53 88 3] — A TEFE B A b | 3R 5k
) GAPDH & H. X 5 A& #F 58 19 45 2R 26 1,
D. Baek""™ & 7£ %t Ul 5 I+ 9 F 58 &2 B . GAPDH %%
SEATE AR TR RIS 0 I T v A A
Z5TEMEEN S WS T (programmed cell
death, PCOY'* , AfF 5% 3% W A% i W 36 1z % A 5 306
S 5 R0 M 8 T (PCD) 25 AR OC 011 fig
I, GAPDH 2 1 B D E Al A8 -5 78 U e I rh i 20
RPIZ 8 1 AT REAESE B & 2B b R rh ol 1 3% P 4R Y
IS5 THKET SR,

10 5 8 11 5 3 O 55 0 TR P 95 R B (purple

acid phosphatase, PAP) , 1% [if§ 7 4L iz #4) H 3 1K % 3
Ml RPN R S I TR T 2 MR
I P B 12 il 35 (M CACPAPY Il AtPAPL0) 18 B L ik
FAF T WA S £ M A, G. G Bozzo ™ S F 58 &
W HM BT AR RERETIES 2 D RAMRME
WA i 3 (M (SAPL il SAP2) 3% Bl Rk, %6
TR 1A W98 TR Il T 6 B A v B9 AR i AT A

FEHE A 18 53 1A L E F DRP(Dynamin-re-
lated protein) #HVC FC . % £ FI AR AL K W rp i 3R 0k,
T E {3 AR rh A I 21 . 78 i 3L 3h ) i i 5 b e 3
DRP 5 40 i 0 T A 26 %R PR SE B &
AR RT S5 40 T M 2P R 5
ik .

A 19 52 B b (1) 5 BE B Cenolase) AH T
T5C 2% Tl o M I3 i v Y — A G B R  B REHEAL BR TR T
TP G A B IR 0 W DY R R TR . B S. Wagner!™) 2§
38 MR Hev b 9 25 TIRFL R . tLsk,
X A5 DT S T B T — M R S L O R
PRAZ AL AR ER 38 R b e 2 3k, T 7E AR Bk 38 R %
KK TR

HH A 28 1 32 ERUEE /MR R 1 SR-
PP, HYESL M h ik & BT M E B E BRI Y
FRP I EE B A A, D)L L S Sk U K
b R BL—~ SRPP 5 R AE S J 44 v R 8 258 L T
EE B AR A KT MR IR R L G-
horEs e 2 4> SRPP &L I AESE R h i R 0k
X5 D, J. Lit S A0 55 45 SR S . 5 AR B 5T A 4
R, SRPP &H AR HE 5 LR A AW &
BT REA K.

HAR TS E R Q030 B S i 7 23R 1 (pu-
tative retrotransposon protein) fll SET & #y 1 & (4
(SET domain-containing protein) A] BE 1 3E {7 & 4
AR A A EEI R, A FEARM R 54 A
ZREATHEA 16 ME AR B R EE, B
16 NHEAP A 7 AEE A ARMEA (predicted/
hypothetical/unknown protein) , X 7] fig 5 12 ik ¥ 5%
R A 2,

4 ik

JIT S E ) 16 D22 RRIKE A LR b B
PEAR P8 KB 1A 4 A TE BT AR T A b
RS RIS G D B E A 40028 5 A 3 A4, Hir
—SETR AT BB AR AL B & AR R v A SR L
3-WER T v B i S B GAPDH., £ {0 iR 1 B IR 5§
PAP.3h J M5 7E 1 DRP VA EE enolase L K /NG
Bk ¥4 SRPP 4%,
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