6 3 Vol. 6 No.3
2015 9 JOURNAL OF TROPICAL BIOLOGY Sep. 2015

11674 —7054(2015) 03 - 0347 - 06

( / 570228)

( tapping panel dryness TPD)

1 Q943.2 DA DOI: 10. 15886 /j. cnki. rdswxb. 2015. 03. 021

Hevea brasiliensis( Willd. ex A. Juss. ) Muell. Arg

~ ~ o

o ( tap—
ping panel dryness TPD)
O N . B
1
1.1 TPD
1.1.1 HbMybl 2002 ¥ mRNA ( DDRT-PCR)
4 cDNA o Northern Hbl
DNA 725 bp. CHENSC " Hbl RNA
MyB HbMyb1;
N HbMybl
o ( programmed cell death PCD)
Myb HbMyb1 PCD ;
HbMybl1 o
* HbMybl 1 344 bp 2 ;
GC ( Inr) ; HbMyb1 2
o HbMybl o
’ HbMby1

: 2014 -07 - 15

: ( ZDZX2013023) ;

(1993 -) 2011 . E-mail: z302518291@ 163. com
(1970 -) . E-mail: liu3305602@ 163. com



348 2015
o 10 PCR HbMyb1 “
7-33-97" 5 ( 15.21)
1.1.2 HbTOM20 "' VENKATACHALAM mRNA 1 TOM20
c¢DNA( 1 024 bp) N 1 TOM20
HbTOM20 . TPD HbTOM20  mRNA
o TPD
HbTOM20 TPD o TPD
HbTOM20 TPD
o VENKATACHALAM HbTOM20
( protein import machinery) ATP
TPD ; TPD ( reactive oxygen species ROS) o VEN-
KATACHALAM TPD 1 TPD ROS
o ( SOD. APX
GSH) ROS( H,0,)
. TPD HbTOM20
o TPD ( mitogen activated
protein kinases MAPK) Myb PCD ( ethylene
biosynthesis EB) . ( cysteine protease CP) ( phosphatidic acid phoshatase
PAP) o
1.1.3 HbTK VENKATACHALAM " DNA ( random amplified polymorphic
DNA “fingerprinting” technique) 1 ( thymidine kinase TK) HbTK

( Hevea brasiliensis thymidine kinase; GenBank accession number AY130829)

Northern

)

1.1.4 TCTP VENKATACHALAM "

o

1

ly controlled tumor protein) TPD o Myb
TPD o VENKATACHALAM " TPD Myb  TCTP
o 2 TPD
1.2 TPD VENKATACHALAM "
TPD 2 ¢DNA 2 ¢DNA 1079 EST
10 BLAST 57
29 ( )
R VB SSH
EST N N
10 ;
TPD o " oligo
26 N

N -DNA N

TCTP( translational—

( SSH)
352
48

TPD



349

2.1 BHATIA  '° .
4% ~5% TPD ( mi-
nor protein) . DARUSSMIN "
26 52 kDa ELISA
. DIAN "
( cytosolic compartment) 5 26 14.5 kDa 55
34 21 kDa 126 kDa
;14.5 kDa ;
. LACROTTE " SDS-PAGE TPD RRIM 600
(22 +3) kDa
(14 ~ 17 kDa) 1 29 kDa 2 (33 +3)kDa ;
TPD TPD ;
TPD . TPD TPD TPD
. HAMZAH TPD
22 ~26 kDa Western ELISA 22.4 kDa
( SRPP) Hevb3 TPD
TPD . SOOKMARK *
15 22 kDa 2 (P15  P22)
( REF) Hevbl ( SRPP) Hevb3 2
; 1 29 kDa ( P29) patatin(
) - REF  SRPP
. ABA
TPD - SOOKMARK *' (
REF  SRPP ) ( mechanism of cellular delocalization)
TPD REF  SRPP o 2 (2-DE)
C- ( MAL-
DI-TOF-MS) 27
14 C- 113
( -CoA MVA
) REF SRPP o »
54 16
7 13- . .
. 16 4
( ) 5 3
2.2
20% 20% . * . PA-

RANJOTHY %



350 2015

( virgin bark) ( regenerated bark) o
( flocculation) . .
N o CHRESTIN ~ *°7 NAD( P) H
(0, H,0, OH )
; NAD (P) H
( )
; NAD( P) H
o * N

» H,O0, ( Catalase
CAT) ( Ascorbicacidperoxidase AsA-POD) ;
H,0, CAT.ASA-POD o 0

24 17
7 1 ( osmotin)
. 31
( 2-DE) 37
( MALDI-TOF-MS) NCBInr
11 4 chloroplast 23 kDa polypeptide of photosystem 11
ATP synthase betachain NADP-dependent sorbitol-6-phosphate dehydrogenase  vitamin-b12 independent me—
thionine synthase. 4 o
2.3
. »
pH
PDQuest7. 40
( MALDI-TOF-MS) 13
11 2
o 33 ( rub-
ber elongationfactor REF) | ( Ffarnesyl-diphosphate synthase FPS) |
( glutathione peroxidase GPX) . ( glutathione reductase GR) . ( translation—
ally controlled tumor protein TCTP) . ( heat shock protein HSP)
3
TPD 1 TPD
0 TPD
TPD TPD
; TPD ; TPD

TPD., N ( ) .



3 : 351

A W B~ W

10

11

12

13

14

15

16

17

18

19

20

21

N . 2005 - 05 —23(3) .
M/
1998: 139 — 196.
“« oo J. 2012(9) : 8 - 15.
J. 2006 26(5) :56 - 61 65.
J . 2011 31(2) :66 —68 73.
mRNA cDNA J . 2002 23(3) :

36 -42.
CHEN S C PENG S Q HUANG G X et al. Association of decreased expression of a Myb transcription factor with the TPD
( tapping panel dryness) syndrome in Hevea brasiliensis ] . Plant Molecular Biology 2003 51(1): 51 -58.
HbMyb1 J.
2003(2) : 147 - 152.
HbMybl1 D . : 2005.
HbMyb1 PCR J . 2012(4) :365 -
368.
VENKATACHALAM P THULASEEDHARAN A RAGHOTHAMA K. Molecular identification and characterization of a gene
associated with the onset of tapping paneldryness ( TPD) syndrome in rubber tree ( Hevea brasiliensis Muell. ) by mRNA dif-
ferential display J . Mol Biotechnol 2009 41(1): 42 -52.
VENKATACHALAM P GEETHA N PRIYA P et al. Identification of a differentially expressed thymidine kinase gene relat—
ed to tapping panel dryness syndrome in the rubber tree ( Hevea brasiliensis Muell. Arg.) by random amplified polymorphic
DNA screening J . INT J Plant Biol 2010 1 (1): €7.
VENKATACHALAM P THULASEEDHARAN A RAGHOTHAMA K. Identification of expression profiles of tapping panel
dryness ( TPD) associated genes from the latex of rubber tree ( Hevea brasiliensis Muell. Arg.) J . Planta 2007 226 (2):
499 -515.
LID DENGZ CHEN C et al. Identification and characterization of genes associated with tapping panel dryness from Hevea
brasiliensis latex using suppression subtractive hybridization J . BMC Plant Biol 2010 10: 140.
oligo J. 2012( 2) :296 -301.
BHATITA A. Cell wall protein and tapping panel dryness syndrome in rubber ( Hevea brasiliiensi J . India J Nat Rub Res
1994(7) : 59 -62.
DARUSSAMIN A SISWANTO S CHAIDAMSARI T. Changes in the chemical compositions and electrophoretic profile of la—
tex and bark proteins related to tapping panel dryness incidence in Hevea brasiliensis J . Menara Perkebunan 1995 63
(2):52-59.
DIAN K SANGARE A DIOPOH J K. Evidence for specific variation of protein pattern during tapping panel dryness condi-
tion development in Hevea brasiliensis J . Plant Science 1995 105( 2) :207 -210.
LACROTTE R VICHITCHOLCHAI N CHRESTIN H et al. Protein markers linked to the Tapping Panel Dryness( TPD) of
Hevea brasiliensis C . TRRDB Workshop on Tapping Panel Dryness in Hevea brasiliensis 1997 CATAS Hainan China.
1997:56 -61.
HAMZAH S XIAO X LUO S et al. Protein marker for tapping panel dryness identified as the small rubber particle protein
(Hevb3) J . Journal of Rubber Research 2000 3(1): 42 -52
SOOKMARK U PUJADE-RENAUD V CHRESTIN H et al. Characterization of polypeptides accumulated in the latex cytosol
of rubber trees affected by the tapping panel dryness syndrome J . Plant and Cell Physiology 2002 43( 11): 1323 -1333.



352 2015

22 ) C- J. 2008 28
(6) :28 -36.
23 . . 2012(6) : 105 — 109 127.
24 d’AUZACJ CHRETIN H MARIN B . J .
1985(5) : 1 -17.

25 PARANJOTHY K GOMEZ J B YEANG H Y. Physiological aspects of brown bast development C . Proceedings of Interna—
tional Rubber Conference Kuala Lumpur Malaysia 1975:181 —202.

26 CHRESTIN H. Biochemical basis of bark dryness C . Comple-Rendu du Colloque Exploitqtion-Physiologie et Amelioration
de 1’ Hevea IRCA-GERDAT Montpeller France 1984:273 —293.

27 CHRESTIN H. Biochemical aspects of bark dryness induced by over-stimulation of rubber trees with ethrel M . // dAuzac
J Jacob J L Chrestin H. Physiology of Rubber Tree Latex. CRC Press Florida USA. 1989: 431 -442.

28 . . 1995 16(2): 15 -22.

29 . J. 2003 24(1):1 -7.

30 . J. 2008 47(8) : 858 —862.

31 . . 2012 6:2093 —
2097.

32 . J. 2010 26(5) :304 -
308.

33 ) I ( )

2014( 1) : 36 - 40.

Advances in Research of Genes and Proteins Related to Tapping

Panel Dryness of Hevea brasiliensis

ZHANG Lin LIU Jinping
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Abstract: Tapping Panel Dryness ( TPD) of rubber tree ( Hevea brasiliensis) is a serious threat to rubber indus—
try. Research in TPD has been made for about hundred years since TPD occurred but no solution to TPD is a—
vailable. Numerous molecular research activities in TPD have been conducted in recent years to elucidate the
mechanism of TPD occcurrence. Advances in study of genes and proteins related to TPD of rubber tree via gene
cloning genomics and proteomics in recent years were reviewed.
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