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Abstract

Pyruvate dehydrogenase kinase (PDK) through phosphates pyruvate complex (PDC), negatively
regulates the activity of PDC, PDK inhibits the oxidative decarboxylation of pruvate, plays an im-
portant role in regulating intermediary metabolism. The pyruvate dehydrogenase Kkinase gene of
Hevea brasiliensis, HbPDK, its coding region is 1110 bp and encodes 369 amino acids. HbPDK is
mainly expressed in leaves, latex and flowers. The expression of HbPDK didn’t change much in dif-
ferent leaf development. After Ethrel treatment, the expression of HbPDK in latex reduced slightly.
However, HbPDK reduced significantly after tapping in virgin trees, it was down-regulated about 5
folds. HbPDK is negatively correlated with the increasing yield of latex due to tapping, it produces
an effect on the latex production through regulating the generation of acetyl coenzyme A. The Trx
tag of pET32a promoted the soluble expression of HbPDK in E. coli, the recombinant protein of
HbPDK was purified by nickel-nitrilotriacetic acid chelate chromatography; the purification of pu-
rified recombinant protein was over 90%.
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A A R i S B (P D K) il I B R AL T MR R B S B8 . & 1R (PDC), SR PDCHIBRE 1, I R EER Fh 4
WBRE N, fEF AR EFEEEZNREER. BRNHRRE SEREEREEN, HbPDK, HiE
X#1110 bp, 48369 NMEEMR. HbPDKEBEEB M. RIMBHRFRIE, EHAAFEARE
B, HRAEBUAHE . 25403 R 22 M T AHbPDKIRIA R, (HEI R HEA 68 B T HbPDK
EFHFAEWBRIAFHRE, HbPDKHIRIEE T TIESE. &R HbPDKS SRR A= & K
BB K RARSE, 7 LSS 7B R EEA I AL BT B AR AN = &« pET3 2R i RIB B M Trxdr s,

{&3# T HbPDKAE K B S R, BEEEERNEN, REBTAEAI0% U ENEAEA.

XK ia
EFREN, WIRRBESEERA, HbPDK, Zhitk
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1. 5]

PR I S B & & 18 (Pyruvate Dehydrogenase Complex, PDC)# AL A EHER FI AR, £ 4 FE-CoA
FINADH [1]. ZFk-CoA & =R NIRIGIKY, WAEIaIER & IR . PDC bR T T2 kifk,
TR A A oA, A R Gk P R R AR (mtPDC)Il I B R A/ 2 BE R AL i 7 20, 2R3 /0% Ll
P o VIR R i S B (Pyruvate Dehydrogenase Kinase, PDK)i@ it i 1k PDC ) Ela WFE) Ser hk3E,
S PDC [2]. fERLR ST, AtPDK &4 HBEER I H 5 1Y) Ser #dk, {H2E4 His121 1 His168 RAZHA Gln
I, HE BRI ) T B 80% /5 A (3]

YA 4 A PDK K, fEAEKKR B MR R AR i EEIER, S PR a7 0T bR 2 A

o TITEAEY)H i H A 1~2 /> PDK 2K, RS- A= A 1 A PDK £FH[5] [6], FKRFUKFER 2
A~ PDK £:[K[7] [8]. AtPDK it i+ PDC WG, S rEIrmg R & & 2 AHK[9], Zou Z5[10]
B 2 S mRNA BAAMH LG I+ PDK FIRIE, 7E PDC & A MFREREA W Z8 A ~, BT PDK
RILEMFE, 15 PDC RIBHE AR N, AR R PR DU AR KR, IR, MrEE

. E/ETHJP PDK [RIRE 2 S 1 B R A i, 1 FRIA =% PDK1 & [A, %J@QI/EEMEP
TS M ERK[6]. E/KFEHA M PDK 2K, OsPDK1 FELEM A h#ik, i OsPDK2 £ &4
HRHRIL, %E@%Kﬁﬁ’ﬂi%%lﬁﬁéo OsPDK1 ] RNAi % FEDRREMR, F 4 b A I 2 ot S 1 4%
PR AR 2 £%, AR RR LB A AR 10%~30% [8].

PRI () Jre 136 i B A SR T j‘%Uiﬁﬁﬁﬁ’ﬁHz’%(isopentenylpyrophosphate, IPP), Tfi IPP KM= 2.
- G A [11], MR PDK AR Al fig 2l id 4% PDC KNG TE M 0 Z Bl A 1A, s

ik
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JE AR K B B o ASTIT T AR R4S 7> DU R fit S e B 22 (5] HbPDK, 73t I HbPDK fE4%
JER AL IR AL, IR RA IR R, RS T A EA R A, 2B TAE R HbPDK )
TIREBESE | Ak .

2. RREE
2.1. M8

2.1.1. R

SER MY 10 45 TFE] 3 SFRIRBEAT ZIA A RIS E R AT 7-33-97 @b &, E T FE i Al
BEEBek i 1 B RE T )\ FEHRNAF L G R T 1% O FIIRIRAE LA L B 1~2
cm ALHIRS B2 B ARFR S ) 12 /NRE L 24 /NIRRT 48 ANl ELRR SRR -

2.1.2. KR FFE R

Taq DNA %A B A1 K T 15 852 2% DHSa F1 Rossetta (DE3), 96 & &7 TransStart Tip Green gPCR
SuperMix, Proteinlso Ni-NTA Resin NIL I &R EEVBARERAE =5, HAWY marker, FRHIMEZ R
WYIE . J i 55 & 9 5% B Thermo Scientific 2 5] 77 dho 18 A EA & RNA S BGAA & AL B R w
MEARGIRAF 26 JEAZRIEEAR pET32a AR ELRAT . SIFIIN T IITEHE I 56 o

22. /&

2.2.1. /2 RNA B9$2BIX cDNA E—#RNEK

PRSI R FL e RNA [FEEUT A S 18 Tang 45[12], HEAH4IRE RNA F3EL A ER A
()38 FH R A 2. RNA $2HGAA) & o cDNA 35— 85 ()5 B ff ] Thermo Scientific 24 &) ] RevertAid First Strand
cDNA Synthesis Kit, #fF 5 BRI 5 B 153847

2.2.2. HbPDK ¥ RE 52

i FHIWEE 7+ 4tPDK 1 ZmPDKI HYR IR 74 thlastn 47 B IR W B 56 4L B R A B0 1, Kk
BAERR IR o R —A> PDK 5:[K ARYE mRNA P41, Bit 17— Xf ZE 5K 5 4% 51 %) HbPDK-F 1 HbPDK-R,
DI AR FLE) cDNA AR, 317 RT-PCR ¥#. PCR P& s flebikt e ik AR RIS, &3
pMD-18T #ifkH, At DHSa 24540, Phik 5 NMEHTE PCR %@ P VE O RE, ke KB R T I
BE. 51T E K 1.

Table 1. The sequences of all primers used in this paper

F 1. AETRAESIH KRS

CIE/E 52l g B KR E
HbPDK-F 5-GGCGTTGGAGGAGTTTCTGTAC-3’ ) . .
HbPDK-R 5 TGAATAACGGAAGGTAAATGGA-3’ K cDNA 74 587
qPDK-F 5.TGAGGATGCTAATCTTGGAACAG-3’ SR I E B PCR 60°C
qPDK-R 5°-CTCCCAGCCGTAACAAATGA-3’
RH2b-F 5’-AGGTGGATTGGCTAACTGAG-3’ TR IS 262 1 4T 1 1 5 0C
RH2b-R 5-GAGCCCAAACATCAGTAGTG-3’ A5
UBC2a-F 5-CATTTATGCGGATGGAAGCA-3’ I P AN RIS ) A SRR 258 6 3 0A 23 it 60°C
UBC2a-R 5-CAGGGGAGTTTGGATTTGGA-3’ e S AEIL
yPDK-F 5. TAACACGTGATGGCGGCTAAGAAGGTCTG-3’ T seC
YPDK-R 5°-ATCAGTCGACTCAAGGCAGGGGCTCTTGT-3’ AR
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2.2.3. HbPDK By {L i 40

ffi I Mega7.0 [13] X 12 &R % HbPDK W& HE )T 5], 5 K E (XP_021607932.1), Kk K H
(XP_012084195.1), K & (XP_003546545.1), ®] ] (XP_007035981.1), #f1e(XP_016731482.1), iH 3
(NP_001302545.1), #\FFTF(AtPDK), 42/NE(XP_015900132.1), FHi(XP_004252952.1), /KFE(OsPDK1
F1 OsPDK2), F K(ZmPDK1 #l ZmPDK2), HAR(XP_010943866.1)F1 K7 (BAJ85210.1)f#) PDK K 4
FEBR T A AT A 3 B, N Neibgbber-Joining 15T 70 T 24022 0, 31547 1000 X bootstrap 4t
THE R

2.2.4. HbPDK ERB RIS

R4 HbPDK [¥] mRNA J¥51, 2l Bt R =5 58 e =514, &k i & mbraE thZ b, e
qPDK-F1  qPDK-R1 A& %6 E &5, PCR FA AL, 8 E] pMD-18T H1, 1% 7l 7 58 10E
S8 Li S 14100777, 18 A SR A F 1) CEX96 TOUCH SEI 58 % 2 8 PCR 1Y, 43 #T HbPDK R:KERE IR
WANFIEZL AR, CAKRBEE BT SRR 8 J)EIR a5 F A e 7L b i 3R 1 0 DA S 1 52 208 R Ak
T4 ANAS[E )5 1 2R R RS BT AR 5T, 3 A AN R LRI AN [ I S Rk A5 L, B A 2
BRI RH2b, FEFLHIZRIBHRRE, RIS EERZ YSLS [15]. 90658 S Wk A R AR H 444 T 1)
HbPDK N Z IR CqE, {FH SPSS 13 #AT G 1T 50 #r .

2.2.5. HbPDK [R#ZFRIEB AR MESRIL

P yPDK-F Fl yPDK-R N5|#), & HbPDK 3[R 4K cDNA 7 HI TR AR, ] TaKaRa 2 & K
PrimeSTAR HS DNA Polymerase 3 HbPDK H:[F #1455 [X /541 . PCR 4384 7= ¥ 48 F B il 14 A D) 186 Pml 1
Al Sal 1XUEEY), JEAZRIEHAK pET32a 14 EcoRV Al Sal 1 XU, V) =4 i e bl i o i . %
AL DHSo J&52 45 Pk 7%, DNA WP EM ke, I E T HbPDK %[N 7E pET32a
[ JF A% R IE AR, pET32-HbPDK, L A4 N Trx-HbPDK . 145 58 B R A% R IE BAR AL K AT B
RKILFE M Rossetta (DE3), ¥ A pET32-HbPDK UKL KT B 35772 2 OD600 4 0.4~0.6 oA i, A
AN 0.5 mM [ IPTG, 20°CiHS 12 /i

2.2.6. HbPDK EHERRILEL

IPTG i% 55 ) Rossetta (DE3) & B )5, 4°C, 13,000 rpm, 10 min /=3 250, W5 258
B, DUE A FRARTIE R K E R, 12%R A IEHREZ K SDS-PAGE il S 240 55 A 7E b i A
HR IS . RN pET32a A His #3458, 1 FH 422042 Al 1) Proteinlso Ni-NTA Resin [FJ 8- FESE A ZHT 5T,
M b alidk 20 B Trx-HbPDK, #5218 i B 4.

3. BRE S
3.1. HbPDK EEH£1{& cDNA %l

HbPDK 4= cDNA Wil 745 B R, H4AK cDNA FH4 1377 bp, HAwIBXK 1110 bp, 4ifid
369 NMRAFERFS, 7 TN 41.9kD, ExPASy [¥] ProtParam tool 73 H7 H: % Hi 58 6.68. ] Mega7.0 [13]
MIRRIBER . AR T K FEAN K4S PDKs gt 4341, HbPDK VAT XK, RN KRB AE |
JRR XU 1) PDK (AR B i (1€ 1) SEFFEZR TN AR {4 TargetP, Signal P 1 MITOPROT , 441 HbPDK V]
RIERTH, HAFR TN PDKs, %A BB I RAAR(E Sk 16] [17]. {H/2 MITOPROT, ProtComp
FI TargetP #EFI HPPDK 52 i T e hifk 1-[16] [17] [18],
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L %

91 ,—. HbPDK Hevea brasiliensis
49 L XP 021607932.1 Manihot esculenta
XP 012084195.1 Jatropha curcas
XP 003546545.1 Glycine max
XP 015900132.1 Ziziphus jujuba
XP 007035981.1 Theobroma cacao
XP 016731482.1 Gossypium hirsutum
NP 001302545.1 Brassica napus
AtPDK Arabidopsis thaliana
XP 004252952.1 Solanum lycopersicum

99

100

XP 010943866.1 Elaeis guineensis

93 OsPDK2 Oryza sativa
— ZmPDKA1 Zea May
100 ——————— ZmPDK2 Zea May
98 BAJ85210.1 Hordeum wilgare subsp. wlgare
E OsPDK1 Oryza sativa
0.05

Figure 1. The phylogenetic analysis of HbPDK
1. HbPDK BIHEALH 5347

3.2. HbPDK BEREREHRA . HHAFRI FERESHT

SEI 9L E B PCR T 45 R 7R, HbPDK JE A BAE L PURR (i fr o IRFLAE PRI (] 2).
HbPDK FEPRIEANF] A 6 I IHIAR B I 7 p RIS A A AT (1] 3), L@ FIRIE L AE HbPDK £ 7L
RGN HRIEE 4), TRIE AR T HbPDK FIRIE(K 5).

3.3. HbPDK E XA E PN EEHRTIA

SRR IL B A pET32a 1) Trx #3554 105 NEIERR, Aefd A R L SNR & F A KI T B I &8 .
SDS-PAGE LIk 45 R 7R, Trx-HbPDK £ G MUt h# K ERk, HEEE S RIFSEET 50%LL F.
AHXTF K[ 7]/ PDK1, PDK2 [ His #5725, 95%MIBEHREE AEVIIETRIE, Trx bW RMREET
HbPDK WA ¥EvEgRIk . RS FIENT, 4tk s Trx-HbPDK A, 33 74 1E 90% MR &
®H.

4. Wig

RRIBH HbPDK FERIFERAR je R8RS, Tt s Efm( 2), I HAEM KB &
AN IR IA B LR e, X RUKAEN OsPDKI M F KW ZmPDK2 EEAEM F ip RARAAL, X0 5 51
Yot Fr SRR A K& ATP AHOR[7] [8]. AR BESE SIS B 3G n, 7= &g n, AR ARREIIR,
FUE M0 2R 7RSI GHBT . A B8RS TR, O TR AR AR A e AR B R AR R
FUE I SR IEAT PO AR S 3 . HbPDK {E8 PDC I S8 1, EIR&F T, HbPDK (M35 & W
R, EE T NE T 50% 4 (K 5), M 7 PDK XF PDC B#IHIfER, 1G5% 7 PDC g,
ek I AHmE A SR CMAHRE A BR T RATERIRIEIA YD, 3872 g 107 R AR I & i ) AR 46 Je 4D
FERR IR i TR A I R IR R IR AR A il e A B FE WL (IPP), 1T IPP 2 AR A LR A8

HEMYM PDK EH W FRIEZ B E AR, KRBT, GA 86 L1 OsPDKI KA, 15 PDC
BTG PE T B 50% 247, TS R (IAA, BA, BL %5)%t PDK 1 H) R IAFEA TSR [8], ABA ILBE N il OsPDKI
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Figure 2. Expression of HbPDK in different Hevea tissues. 1: Latex, 2: Leaf, 3: Bark,
4: Male flower, 5: Female flower, 6: Seed, 7: Root, 8: Young bark

& 2. HbPDK EFEEGIKMAREAFHNRIES . 1: KR, 2: HA, 3: &
&, 4: W, 5: BETE, 6: MTF, 7: R, 8: WERRK
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Figure 3. Expression of HbPDK in different stages of Hevea leaf development. 1:
Bronze leaf, 2: Color change leaf, 3: Pale-green leaf, 4: Mature leaf; the relative ex-
pression of Color change leaf'is 1.0

[ 3. HbPDK EHEEGIRMIT A AN E LR BITHIRRIA DT 1: HRH A, 2: &
BHAM R, 3: REEME, 4: BESTH
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Figured. Expression of HhPDK in Hevea latex under 1% ethrel treatment

4. HbPDK £ 1% Z % FIRIBBIR &4 TR R RiE o4
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Figure 5. The expression of HbPDK during eight successive tapping on Hevea brasi-
liensis virgin trees

Bl 5. HbPDK {ERZ RSB EIR AT 8 ] HI2RIE 53
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Figure 6. The SDS-PAGE electrophoresis of HbPDK recombinant protein. M: Prestained
Protein Marker, 1: The supernatant of pET32-HbPDK, 2: The precipitate of pET32-HbPDK;
3: The purified recombinant protein. Where the arrows point is the recombinant protein

B 6. HbPDK FE A1 H ) SDS-PAGE MLJkKEl v . M: Fi#:#E H marker, 1:

pET32-HbPDK B & Wi W J5 Lk, 2: pET32-HbPDK #8 75 B WE JG UTIE, 3:
pET32-HbPDK FAE4LE R BB 1, #ikFrie AE M E A Trx-HbPDK

MIERIE o I PERR AR T B B EBALIR IR O], CIFRIBEIR 05, RIEAE AR = B3N, AR
W EE TN, HOEFIEEE, HpPDK MRk & RAHMI N IHE 4). JEFIEF= R T REA i@
A HbPDK WZRIEHRIE B = H 1) AT Ree B FIM)E, HbPDK MR CAEIEH) | —ANMEUKR
KN, LIEFIARERE— 8 T HbPDK 35

1 P2 TR B AR TR JR FL IR = 5, T B SR S OB 3G N, HBPDK 131k & W ks>, HbPDK
FEEN I = ) O R, RIS ZBEREE A (AR BT AR A P . ARSI IR IRAS T R AR )
HbPDK WEMAEAE 6), NTF—SWA HbPDK & AMIhAEEE T — E AR,

EHEWH

H [ #A AL R} 2 Bt AR 55 2 B 10 42(1630022018019 FT 1630022017001) 3 -

DOI: 10.12677/br.2018.75064 534 JERZIEERTI


https://doi.org/10.12677/br.2018.75064

L %

SE

(1]

(2]

9]

(10]

[11]
[12]

[13]

[14]

[16]

[17]

(18]

Bowker-Kinley, M. and Popov, K.M. (1999) Evidence That Pyruvate Dehydrogenase Kinase Belongs to the AT-
Pase/Kinase Superfamily. The Biochemical Journal, 344, 47-53. https://doi.org/10.1042/bj3440047

Tovar-Mendez, A., Miernyk, J.A. and Randall, D.D. (2003) Regulation of Pyruvate Dehydrogenase Complex Activity
in Plant Cells. European Journal of Biochemistry, 270, 1043-1049. https://doi.org/10.1046/j.1432-1033.2003.03469.x

Tovar-Mendez, A., Miernyk, J.A. and Randall, D.D. (2002) Histidine Mutagenesis of Arabidopsis thaliana Pyruvate
Dehydrogenase Kinase. European Journal of Biochemistry, 269, 2601-2606.
https://doi.org/10.1046/j.1432-1033.2002.02933.x

Lee, LK. (2014) The Role of Pyruvate Dehydrogenase Kinase in Diabetes and Obesity. Diabetes & Metabolism Jour-
nal, 38, 181-186. https://doi.org/10.4093/dmj.2014.38.3.181

Thelen, J.J., Miernyk, J.A. and Randall, D.D. (2000) Pyruvate Dehydrogenase Kinase from Arabidopsis thaliana: A
Protein Histidine Kinase That Phosphorylates Serine Residues. The Biochemical Journal, 349, 195-201.
https://doi.org/10.1042/bj3490195

Li, R.J., Hu, Z.Y., Zhang, H.S., Zhan, G.M., Wang, H.Z. and Hua, W. (2011) Cloning and Functions Analysis of a Py-
ruvate Dehydrogenase Kinase in Brassica napus. Plant Cell Reports, 30, 1533-1540.
https://doi.org/10.1007/s00299-011-1066-2

Thelen, J.J., Muszynski, M.G., Miernyk, J.A. and Randall, D.D. (1998) Molecular Analysis of Two Pyruvate Dehy-
drogenase Kinases from Maize. The Journal of Biological Chemistry, 273, 26618-26623.
https://doi.org/10.1074/jbc.273.41.26618

Jan, A., Nakamura, H., Handa, H., Ichikawa, H., Matsumoto, H. and Komatsu, S. (2006) Gibberellin Regulates Mito-
chondrial Pyruvate Dehydrogenase Activity in Rice. Plant & Cell Physiology, 47, 244-253.
https://doi.org/10.1093/pcp/pei241

Marillia, E.F., Micallef, B.J., Micallef, M., Weninger, A., Pedersen, K.K., Zou, J. and Taylor, D.C. (2003) Biochemical
and Physiological Studies of Arabidopsis thaliana Transgenic Lines with Repressed Expression of the Mitochondrial
Pyruvate Dehydrogenase Kinase. Journal of Experimental Botany, 54, 259-270. https://doi.org/10.1093/jxb/erg020

Zou, J., Qi, Q., Katavic, V., Marillia, E.F. and Taylor, D.C. (1999) Effects of Antisense Repression of an Arabidopsis

thaliana Pyruvate Dehydrogenase Kinase cDNA on Plant Development. Plant Molecular Biology, 41, 837-849.
https://doi.org/10.1023/A:1006393726018

XN P, EHA, BEE, BER. (2002) KRGS RALHEI[T]. B4 2@ T, 2002, 38(4): 382-388.

Tang, C., Qi, J., Li, H., Zhang, C. and Wang, Y. (2007) A Convenient and Efficient Protocol for Isolating High-Quality
RNA from Latex of Hevea brasiliensis (Para Rubber Tree). Journal of Biochemical and Biophysical Methods, 70,
749-754. https://doi.org/10.1016/j.jbbm.2007.04.002

Kumar, S., Stecher, G. and Tamura, K. (2016) MEGA7: Molecular Evolutionary Genetics Analysis Version 7.0 for
Bigger Datasets. Molecular Biology and Evolution, 33, 1870-1874. https://doi.org/10.1093/molbev/msw054

Li, H., Qin, Y., Xiao, X. and Tang, C. (2011) Screening of Valid Reference Genes for Real-Time RT-PCR Data Nor-
malization in Hevea brasiliensis and Expression Validation of a Sucrose Transporter Gene HbSUT3. Plant Science,
181, 132-139. https://doi.org/10.1016/j.plantsci.2011.04.014

Long, X., He, B., Gao, X., Qin, Y., Yang, J., Fang, Y., Qi, J. and Tang, C. (2015) Validation of Reference Genes for
Quantitative Real-Time PCR during Latex Regeneration in Rubber Tree. Gene, 563, 190-195.
https://doi.org/10.1016/j.gene.2015.03.026

Emanuelsson, O., Brunak, S., von Heijne, G. and Nielsen, H. (2007) Locating Proteins in the Cell Using TargetP, Sig-
nalP and Related Tools. Nature Protocols, 2, 953-971. https://doi.org/10.1038/nprot.2007.131

Claros, M.G. and Vincens, P. (1996) Computational Method to Predict Mitochondrially Imported Proteins and Their
Targeting Sequences. European Journal of Biochemistry, 241, 779-786.
https://doi.org/10.1111/§.1432-1033.1996.00779.x

Softberry ProtComp 9.0 Website. 10.
http://www.softberry.com/berry.phtmltopic=protcomppl&group=programs&subgroup=proloc

DOI: 10.12677/br.2018.75064 535 JERZIEERTI


https://doi.org/10.12677/br.2018.75064
https://doi.org/10.1042/bj3440047
https://doi.org/10.1046/j.1432-1033.2003.03469.x
https://doi.org/10.1046/j.1432-1033.2002.02933.x
https://doi.org/10.4093/dmj.2014.38.3.181
https://doi.org/10.1042/bj3490195
https://doi.org/10.1007/s00299-011-1066-2
https://doi.org/10.1074/jbc.273.41.26618
https://doi.org/10.1093/pcp/pci241
https://doi.org/10.1093/jxb/erg020
https://doi.org/10.1023/A:1006393726018
https://doi.org/10.1016/j.jbbm.2007.04.002
https://doi.org/10.1093/molbev/msw054
https://doi.org/10.1016/j.plantsci.2011.04.014
https://doi.org/10.1016/j.gene.2015.03.026
https://doi.org/10.1038/nprot.2007.131
https://doi.org/10.1111/j.1432-1033.1996.00779.x
http://www.softberry.com/berry.phtmltopic=protcomppl&group=programs&subgroup=proloc

Hans Xh
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
FRGIFRMEESE: [ISSN], ST ISSN: 2168-5665, HlJFJ 75 if]
2. FTHFHIM B T http:/cnki.net/
L “HEbRSCRREE” HEN, AN ERE, Bie] A

hEE S http://www.hanspub.org/Submission.aspx

HAFIESHE : br@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:br@hanspub.org

	Molecular Cloning and Expression Analysis of HbPDK of Hevea brasiliensis
	Abstract
	Keywords
	橡胶树丙酮酸脱氢酶激酶基因的克隆与表达分析
	摘  要
	关键词
	1. 引言
	2. 材料和方法
	2.1. 材料
	2.1.1. 实验材料 
	2.1.2. 实验试剂和菌种

	2.2. 方法
	2.2.1. 总RNA的提取及cDNA第一链的合成
	2.2.2. HbPDK基因的克隆
	2.2.3. HbPDK的进化树分析
	2.2.4. HbPDK基因的表达分析
	2.2.5. HbPDK原核表达载体的构建与表达
	2.2.6. HbPDK重组蛋白的纯化


	3. 结果与分析
	3.1. HbPDK基因全长cDNA序列
	3.2. HbPDK基因在不同组织、叶片和胶乳中的表达分析
	3.3. HbPDK在大肠杆菌中的重组表达

	4. 讨论
	基金项目
	参考文献

