20214F10H
784  Oct.2021

Bom Tk
CHINA RUBBER INDUSTRY

FosE 101
Vol. 68 No. 10

ik - i

RABRENE R FREN G RERE

AAL, X AR, K R, E

L EmM e

(T RK2E ARl esf B #BE, Bre A1 832003)

TR RIRARIE (NR) A=Wy 5 IS B0 D 2 WL g A7 2 i R O A S B B InI B 2047 AR ) S R ZH AN RAE W)
e A S PR VR P AL R 3R/ IR I 25 1 T PR 7 P AL B AR it e P R O W5 HE R, I NR A=
AT ORI DL K5 T A AT AR LB R 275 . 45 I NRAE Y& G AL 8 BF 58 5 MOR BOR AR BT 2RSS &

A BT AT AR A N R A AL R g ™ i o

SKABIA  IRARIE s AW B o0 F VR AL 5 7 AR 5 S DHLAL 5 /MG 728 1 5 GBI 7 '
XE4HE:1000-890X (2021) 10-0784-05 (=]
DOI:10.12136/j. issn. 1000-890X. 2021. 10. 0784

FESES:TQ332. 1
XHFRERG: A

KRG (NR) A2 77 I AE W) 5 5 & B 2
R HERASW. BIHEY IR, TG AR
(H.brasiliensis, LA T & #RAG ) JLT- ZNRME—
VR, BT A2 A5 B Ffoa v AR A B L DA st 1% 2k
R A fa K LA RN 1T 1A IR 52, 4
BRINR =4 38 B 4% BRY 33— 7 5 28 4 G vk 28l
20194EFR [/ [ T4 F2NR 85.6 7t (25 i1 2% &
1920%) , 80% HINRATS SR HCA 1 11, 1o il 5 ik 11 42
rh R R B S PR PN e SR AN W B A5 ]
— FUNR#E 124 U5 BH W7, % 38 [ 4547 &l 5B+ 45
ASFIRL MR, NRA A R RS B 7 BL AR AT 8K
ANUEAE 1A B A PR 4 v NR™ f i B e 22 ]
Fo B, AR F A ™ AR 0 AR IS A= 0
AL IR RER A AT . NREEWG AL 1
T it AT A R T R I 7 AL ), DA il R AR
P50 o Y5 B — B 1) 8L, ] s A X NR A 45 ) 3
TR HAT R ) 3 o

1 FRENEERAFHTFRRE
TS A2 5007 AR Y, (EAL D 8™

OSIDF A FHRIREG
AESEERR)

Ji R 4 T N SERIH, 0A0 « AR AR AR B A i
PAJCAR A6 o 20134F, 45 e Ay 35k A 21 5 ] o
%, 20164F, C. R. TANG 2 Wt — 5 4% B )5

AR A 93.8% (1.47 Gb) [FEHAH , 2543 792
AR T i A 3 . TEAR SR SE A S e T
947 J& T 20~ 5 [H F ik A9 A% IS 26 10 A R 6 2k
o 184 @ T H R I R (MVA) i 12, 224>
B g F2-C-H B -D- R el - 4- 852 (MEP)
WA, 1545 S i i b 51 & A 394
HE DR A5 AR A G A AR E A 35K [ s H o
A 45 1845 i 4E f ] -F (REF) / /MG LT 5 H
J5 (SRPP) . 20204F, J. LTU % 0 5 [ 4 4 i 31
B 18 A YL o i I, %58 TR 2 572 I M 56
B A8 1R R (R . 201 848 3. (5] 52 Wl 1 A A i I PR 441
DN, PR35 338 1oy AL ) 7 0 PR 396 5 s o sk A
= YA OGS R 1 e Rk / BE Y 5k . AR
AR 1 5 15 — 07 A W R (TPP) 32 22k H MVA
WA, AR E A T AT 280 Ak i fa] AT 38
PN 1291411, 2l & B FE R AL 3 A5 4L & 1, 20
TG 3T 0 35 PR 4 52 ok A R OR B, BOARAGE

E£WE: MR H AR A I H (32060072) « b E 14 5 R4 38 400 % IH30 H (2021M693872) 5 A1 il K 2% 5 J2 I A A BHIF )5 235

H (RCZK202046)

EEE N AEM 2001—) 5 LRSI 410 T REATE AP | 2SR IRAR I W) & W7 T IR 72 9 2 > RIS

*EFH A N (xiequanliang001@shzu.edu.cn)

SIAARST AT, XA, XU, 45 KRG A P05 A3 T IR LR i F 5 R R L. AR S Tall, 2021, 68 (10) - 784-788.
Citation: YANG Qihang, LIU Kunjie, LIU Le, et al. Research progress on molecular regulation mechanism of NR biosynthesis[J]. China

Rubber Industry,2021,68 (10) : 784-788.



510

B L. KOMQIE LY & 18003 T R RL I A BIF 5 32 i 785

B} AR A SRPP/REF 5 R 52 W AR A7 78 . 5 9 5k
B FLA , (HA2 R H SRPPHIREF 3 [ [7] i 2 5 I
K1, 4-BF I T IHONRS B, A A i R
A SRPPEK Z: 5, Ab bk J B AR W R (FPS) 2
HFWRAEEY It B BT fg sk, =48 T HA7 X
KA A R TIRE Y T ZEFPSIE A, fT LAAL b A3 1
P A-1,4- R 7 M 0 FERINR, LAk, B
B FNAE P SRPP/REF FIFPSHE K 52 16 i, 51 J@ AN ] 43
S, VB BT AR AR A R 2 A
201 74F 45 Jie B 35 [ 41 ) e pi v R 2 R R
Je g MIT IE R AN AT BN 291,29 Gb,
46 00024 FE A, FL M2 10251 A= WA A 56
fE ik 3L N, AP MVAIR IR A 61020 B, 404 3L [
MEPI& 124 812 4k, 234 3L 1, DL K 194~ 3k K
F 51 &R A B A204 3 PR T A5 8 RL - AH 56 1Y)
PR E AR T o R A 43 BT AR 35 P 2 9
A DL R — A B 1) A8 % 3R A DG A T B ik IX
R SR, AR 4 3 R 4 O I 52 38 R R GE R IT

2 NREWEBRD FRAENLF

NRA: W) G W 5 B A T 7 s 1l ) 4 77 o
FMVA % 12 Tl 5 A& FMEP& 42 . MVA FIMEP &
14 WG AT K B2y T 1PP, Hih 2 5 IPP G i
BAE Y (PP X n) JE R 3 AR R A5 e A ) i 3
, DX LERE R AEAG e rh ) 2 %2 . FEMVA
WA SR Z WD, AR R E DA —A
FE PR B3 ARG SR 1 e L rp S e R A AR
TEMEPIE AR 22 5L K 1, {UDXS7FIDXS 104 A
TEREFLH 3 3R ah , X R WITER R HHIPP Y& AL
PIMVAZ# N F Wi — L B IM VAR ENRAE
Y14 L R 2R AR

FEJG AT A T S T 3R RE B L
it -CoA L JFL i (HMGR) % A, H I fi 43 #r 2 1
TbHMGR 12 5NR/A: 94 BRT A B P850 4% e
B[R 2 A TKRHMGR 1 FITKHMGR2 32 B 7R A 36
ik, ER IR Rk . HMGR L i Y343
, B =2 B 1 (ATP) |\ Fr e R 24 firt i (ACL) il
LT L Bt -Co AR M i (AACT) Y335, 5 % fA 3l
ANYEREFL R M A AT IR A G R DG I
A, B A A Y FL P ACL,, AACT FTHMGR7E 2
R P ek O 3 R0 B Y I M AR 2,

AT B B R =l -1, 4R R R
A K Sy e s A5 ok AR AR = B, X AT R AT —
SE B Tl ™ R, 78 2> 8 R A 2 Al
Wyrp, B T LFIINRAE Y & B SE 3L N, Hib g
5 A A R T8 RE P A SRPP FITREF LA K 45 il 1%
e e 4 K f) I X - 5 M BE 5 RS il (CPT) A5 CPT
A A [ 5 5% #% B (RTA) 525 CPT (CPTL) 1#)
P B A% T AL R 2510 SR, B AT A AR 16 R
AR W AR AL AT 2 AS ) 7= B R NR
AWy G LTI TERASEHT .

TEAG B BE K 2H P MVA &R #2670 R R B k7
BEIF AT T BT R IA K. Hi HbAACTI,
HMGS1, HbMVK , HbPMK FIHbMVD7E i 3L 5
i 3k, I BAETEBE hMVA TR 42 Bl 2 28728 £ 4 2
Yoo, BRI, B2 H L k- CoA & BLF (HMGS)
FIHMGR F 254~ 3 R LA A [ i Feak i 0 4
HiE" HMGR1Z: 5NRAEY & W, MTHMGS P
5 RFL PR & B IE AR DG, HbHMGRI 1 i 3k
BT MR A A R R R AR R AR
Jist A ) %9 fif % (Cynara scolymus) 7E MEP & 42 Fll
RE 51 300 A 1 o Tl ) 35 BRLBSORAL B, L 7= i A
HMIVA R 42 FITRR I S8 {4 11 5 v 36 TR 0 217
RIERE T 5 AR e 5 A5 Tl AN 14 S0 () 6 ARG
Rl (RT-ase) AW REALIE S HIKM LA
P FR T 23 5 i A AR I R A W IE A 5]
SRR T B B . SR, V2 HAb R
it SRR A e, X R AR A A R
P15 A A A 5 A e b 7 M 6 B B R, B AT AT
DAAR 75 5 Mo ol B 4™ 76 B4 T A RT-ase I 7k
TG BL T, WA 5 s WP 2R 4 R B3 S SNRAE Y
A R A PRk, O HLs s ik A e
SR R SV E . — SE R B T BT
SRR KL 1) 45 4 TN o8 SR VR G, T TG Sk 4L
FEI7 T, BRI S5 T 1 7090 97 4 38 3K 7 91 AR 2%
(EST) fij #A & & ¥ 1] (SSR) , I H./EMVA FIMEP
WA INRA YA s 2 L5 E T 784 B
W2 2 251k (SNP) ARic™. #5255 e A
e S 2 PR P AT S R AR e MR G B A
KT 5 E AR O B 2 SNPARIE™ . AR Y
& AR I MEPIR 12 Hh 45 FE I Tk R
MEP#% 2 lEMVA R 22 5iZ YR AR I i T i



786 %o Tk

20214F25 684

B, MAN, ES 5L R R T HAE
NRAEY)& B P B £ 1 SNP, 22 HINRAE )4 i ik H
B o B RS o R IR AR IS A5 7 sk Al vh B
11 7484~EST, Z I K ZHESTH [ 4 i 17 38 5 i
FCEE S, 1 A 1% ESTA E SNRAEY)
A AR,

3 INEEHTFEARAENRE P IERNARERE

R T iR - 3 & 1 SRPPRE 5 REFAH H. 1
JH, 3% % WIREF Al BB TEAR KERL + I I LA [F] 22 54K
o 5 2 RAKMIE X AEAE . SRPPIRFEILE O £ 18
JiE K ) AR AR R ) (B ) R SR e, IR AR
SRPPZ 5 I b1 & 5P bl A 56 i 8 1 R R 6"
REF 24 KL 7 B 1 1 28 11 5T, Pl Re 5 I FLAE Y
FINRA W) & WA O, R R IR ¥ I8 1 2R
BEWERIF ARG B E 208 S, HAESFR IR
B HREF B %% 5% K B n 5 1 3L 7= 2 A aE A
Koo I8 T IO LM B RN R Gk EAIREF S| AR
JBE KLV Mo W 2= PR AR L BE 45 /E L REF T i S 5
TR T AR s Al RE . (1 PR 28 R 48
i £ REFAH B4 FH 88 111 5T 2 8005 B AR B M 6% 2
(HRBP) 15 4 M AR 2R 1 AR b v A% e b
T4 B 5 B 22 18] B AR ELAE FH 9 26 43 Br 6 W, REF
Al LA 5 HRBPAH BAEH] . /L REF (14.7 kDa) It
SRPP (22. 3 kDa) %i 1% £, REF L 7] 4 Jy SRPP &
51, A REF5 SRPP[A] i . {H 2 78 HAb AL ) 4 Fh
Hh oK &k BEREF B &R [F RS, 3 W Fp 2R (i 2
25 1 TR (Z72% 0 = SE R A 1R 4E) . REF
5 HRBPZ [H] fH B A % W], HRT1-HRBPE & ¥
A DL AR BERL R 14175 F & SRPPFIREF Y 4
A D 2% v DT i AR ISR B | 7 A= D) g
SRPPHIREFTf 5 7EAR B e FLEE [ FIAR R T Ft
E R FEEAE ", SRPPE AT FERE Sk 5 - R
T ARSI T N T I I S R M R B AR R L
TP BRI R S RIE ST E— A BAIE T X A AR
2%, N O VTR 43 B 1 2 = o 35 e TS AR SR
A4, Hr HbSRPPAY [ Y5 47 4 % 1 A B o 3837 A
OB P, O HLZE B4R 1 2 2 5 AR T VR BT
W P R B AR RS B P AR IR 1 43 B B
4 HbSRPP[i] 5 4 PaGHS FITkSRPP™,

FEAG B B 56 PR 2 by, i 31 11~ TKREF 194

TKSRPPHE PR 41 W 1Y 28 1 1 b1 o 26 177 e A
A Y YREF/SRPPEE [l R 48 & B WM, R B K
L K05 I B 5 4 i A SRPPE [R & T WA ik 37 Y
G337, 3% 2 AR KL Fe i AL AE AP b o
ANEH . LRGSR & B0 T 8L 2538, T g
S T NRAE Y G R 50— A0 S7 Ak T
P, R 3 [N F ok £ BUREF/SRPPE [ 75 i
FLANAR v 22 B R S v R iR UKOF . H P SRPP
47 4% [6] Fh % (TKSRPP1, TkSRPP2, TkSRPP3 Fil
TKSRPP4) 75 Ji 3L v i 7% 5% 32 35 7K F- Lo AE FLAth 20
2 A 22, T H A 54 R 7 AR Hh A SRk K
R T AL 2, X UL REF/SRPPAE H Af
REAERM I NRA Y & P R EEAE M . AT
NP FL A TOREFAE A TR i 7 o, i T JF
FISRPPZ AR 11 5™, 448 , HEFR TOREF7E 4
Jie e AR SR B U N iR U ENRAE Y A
WA — 8 BT B ANV A 2 A 5 A 20 40
(4nTbRTA) AT HHEAEH]

4 FERRHEM R G B R R

FRTHIESE LA 2 AR A ) 2 4 Rl 8 2
JE AR P X A B 3 R A 0 5 3R
B AR e ] ) AR e 20 A £ T M X
ZAF AR R AT 7 A USRS N R AT B v A
Xt ¥R INR o A ARk n] U™ A 45 8
HON A=A ) CREMJE AR AR LA
PR TR BT [ 2 ATUAR AL b R AR 7 5
SR, AT 5 R SR AR IR )7 Jie
o TR AR A T BEAT AL R AR
A IRAILE LA L 1 8 R AR ST, S O R TNR
AW AL Y BAERE AR o P A AR 9 Ak
TEARRAT B W RTRT AR T IR 22 A MR
SEAEANNESE N Z, R FAE R fgolk b m 47
A58 R R A AL SRR 1) 7 IR, JENR A=
Yy R B BB FEATS SR TH Mok PR A

5 4iF

77 BRI NR AR Wy 13 4 L 8 0 i BT 5
NR“ B TR BN, AW T H AT 2R 0
I LR W) BUR AR DL NR A W) 1 v B i 1A
FIEE TR B 2 22 A T AR R E i, {HXINR



510

B L. KOMQIE LY & 18003 T R RL I A BIF 5 32 i 787

He WA A T ML RS B A A AT SR AT AE 1 £ )
B, H T, NRA YA AT REJE A 2 il B G i/
T/ R IR Y CPTR 25 T BN TR E W
SEREELOL I e Re S & 5 . A
TR L B RE U 0 v %) BRI RN S R R TR R BE A K
FEAR I 43172 A, I FLXF 28 57 30 0 28 7= ) 1) 34
SEAT PR R AL i R 56 D B e Al
LR AR AR T DA 2 R R IR A . 25
AL AT H] T4 mINR R AR 3 F B, #H
Hi A 1k, NRAE )6 BB B2 FOR 4 A Ak 50 1) 52
FeVEBH 1 T AR e B B 52 6 ) B AR e A% I
P SE S EAY TRA T T P MVAR
2 R0 5 A MEPI 12 22 18] B AR 5 £, 045 X =
RPN R B R R A B T RE R R A I st R
Al AR Y IR g I & i, KR
PR A U R /B B A R A R e 4
A=Y i, 31X AT BE S A R HIL D T E R
T ) DI RE A G, (H I8 R AT i A . B I A g
i AR R T A R I R A 2R A A S
FAR T HA L, B 0T DL SE B4 5k 24 NRH
REERVER I wT R4 5 ™ S it

NRA B P2 1 B0 R L5 R TR A b I
B FH A A0 38 5 ) %) AR SIMSEAUL 20 AR I 5 LB A T
FRMHLE . 7P AE ) 0 BE DA % S 4 2 R
P J50 20 27 ] R A 14 R e 2 o 4 (A AT R0 SR
PR B — T TE R AR e R Y S5 A i 5% 1 48
BHE Y , e Ah , X5 42 e REF /SRPP A4 5 2 JE K 58
kUL, CaZI T ENARIW T, (H2
SRPPHE PR 52 I A 1 1 45 ML 1 348 A it b 85 48, AR
SRPPXINRA: Y5 B ¥ AL 1058 23 0 $2 mrNR
FEE PR SR BRI R AR AR 1 7
YEYITE R A . X BEFFE 4 & o FHLE B
R IV AR SR TEME G Ba BT
B 0 BT AR R N R A UL T R v L i
FHF 28 0] LUK AR R B A NR 72 4 5 2 ol b Al
FT 7K, 78 A R TUAFE AR R b o e HL 2 AR AG e 1
IR FEHERE

SE K
[1] CORNISH K, KOPICKY S L, MCNULTY S K, et al. Temporal

diversity of Taraxacum kok-saghyz plants reveals high rubber yield

phenotypes[J]. Biodiversitas,2016,17 (2) : 847-856.

WA 2RI, £ AT AR 904F 3 E BT AR M e i 5T
PR FPIRLEZAA,2019,37 (3) :404-412.

XIE Q L,LI H B, WANG X C. Recent progress in the study of rubber

[2

=

grass (Taraxacum kok-saghyz Rodin) and main achievements over
the past ninety years[J].Plant Science Journal,2019,37 (3) : 404-412.
YAMASHITA S, YAMAGUCHI H, WAKI T, et al. Identification
and reconstitution of the rubber biosynthetic machinery on rubber
particles from Hevea brasiliensis[J]. ELife,2016,5,e19022.

[4] TANG C R, YANG M, FANG Y J, et al. The rubber tree genome

[3

reveals new insights into rubber production and species adaptation[J].
Nat Plants,2016,23 (6) : 16073.

[5] LIU J, SHI C, SHI C C, et al. The chromosome-based rubber tree

=

genome provides new insights into spurge genome evolution and
rubber biosynthesis[J]. Molecular Plants,2020, 13 (2) :336-350.

[6] WUYUN T N,WANG L,LIU H, et al. The hardy rubber tree genome

provides insights into the evolution of polyisoprene biosynthesis[J].
Molecular Plants, 2018, 11 (3) :429-442.

LIN T, XU X, RUAN J, et al. Genome analysis of Taraxacum kok—
saghyz Rodin provides new insights into rubber biosynthesis[J].
National Science Review,2017,5(1) : 78-87.

[8] VAN DEENEN N, BACHMANN A L, SCHMIDT T, et

[7

al. Molecular cloning of mevalonate pathway genes from Taraxacum
brevicorniculatum and functional characterization of the key enzyme
3-hydroxy-3-methylglutaryl-coenzyme a reductase[J]. Molecular
Biology Reports,2011,39:4337-4349.

[9] PUTTER K M, VAN DEENEN N, UNLAND K, et al. Isoprenoid

=

biosynthesis in dandelion latex is enhanced by the overexpression
of three key enzymes involved in the mevalonate pathway[J]. BMC
Plant Biology,2017,17:88.

[10] SCHMIDT T, LENDERS M, HILLEBRAND A, et al.
Characterization of rubber particles and rubber chain elongation in
Taraxacum koksaghyz[J]. BMC Biochem,2010,11:11.

[11] SANDO T, TAKENO S, WATANABE N. et al. Cloning and
characterization of the 2-Cmethyl-D-erythritol 4-phosphate

(MEP) pathway genes of a natural-rubber producing plant, Hevea
brasiliensis[J]. Biosci Biotechnol Biochem,2008,72:2903-2917.

[12] HARKER M,HOLMBERG M,CLAYTON J C. et al. Enhancement
of seed phytosterol levels by expression of an N-terminal truncated
Hevea brasiliensis (rubber tree) 3- hydroxy-3-methylglutaryl-CoA
reductase[J]. Plant Biotechnology Journal,2003,1:113-121.

[13] DAI L, KANG G, LIY, et al. In-depth proteome analysis of the
rubber particle of Hevea brasiliensis ( para rubber tree ) [J]. Plant
Molecular Biology,2013,82:155-168.

[14] FENG S P, LI W G, HUANG H S. et al. Development,
characterization and cross-species/genera transferability of EST—
SSR markers for rubber tree ( Hevea brasiliensis ) [J]. Molecular
Breeding,2009,23:85-97.

[15] LUO Z N, IAFFALDANO B J, CORNISH K. Colchicine-induced
polyploidy has the potential to improve rubber yield in Taraxacum
kok-saghyz[J]. Industrial Crops & Products,2018,112:75-81.



788 (- 202 14745684

[16] PONCIANO G,MCMAHAN C M, XIE W. et al. Transcriptome and [24] P, skak I, B3y 5 Rk B BIF 5 0 e 0], A 22 41,
gene expression analysis in cold-acclimated guayule ( parthenium 2015,50(1) :133-141.
argentatum) rubber-producing tissue[J]. Phytochemistry,2012,79: QIU J, ZHANG J C, LUO S Q, et al. Research advances and
57-66. perspectives on rubber-producing Taraxacum[J]. Bulletin of

[17] GUO D, LI H L, TANG X. et al. Molecular and functional Botany,2015,50 (1) : 133-141.
characterization of the HbSRPP promoter in response to hormones [25] W25 B B —— A R A 20 2 —[0). B384, 1950, 8
and abiotic stresses[J]. Transgenic Research,2014,23:331-340. 559-564.

[18] TONG Z, WANG D, SUN'Y, et al. Comparative proteomics of LUO S W. Taraxacum kok-saghyz—one of the introductions of
rubber latex revealed multiple protein species of REF/SRPP family rubber—plants[J]. Chinese Science Bulletin, 1950, 8: 559-564.
respond diversely to ethylene stimulation among different rubber [26] M4 T4, s A 2. 1 e H W) B 1 R RS 0k JE ), v
tree clones[J]. International Journal of Molecular Sciences, 2017,

FEYI~#1, 2021,42 (2) :599-609.

18:958. XIE QL, YUL, YUAN B X, et al. Proteomics research progress

19] WITITSUWANNAKUL R,PASITKUL P,JEWTRAGOON P, et al. . . .
[19] ca of rubber—producing plants[J]. Chinese Journal of Tropical Crops,

2021,42(2) :599-609.
[27] WARREN-THOMAS E, DOLMAN P M, EDWARDS D

P. Increasing demand for natural rubber necessitates a robust sustain—

Hevea latex lectin binding protein in C-serum as an anti-latex
coagulating factor and its role in a proposed new model for latex
coagulation[J]. Phytochemistry,2008,69: 656-662.

WADEESIRISAK K,CASTANO S,BERTHELOT K, et al. Rubber

ISy
2

ability initiative to mitigate impacts on tropical biodiversity[J].
Conservation Letters,2015,8:230-241.
[28] CHERIAN S,RYU S B, CORNISH K. Natural rubber biosynthesis

particle proteins REF1 and SRPP1 interact differently with native
lipids extracted from Hevea brasiliensis latex[J]. Biochimica et
Biophysica Acta,2017,1859:201-210.

[21] PYC M, CAIY, GIDDA S K, et al. Arabidopsis lipid droplet-
associated protein (LDAP) —interacting protein (LDIP) influences

in plants, the rubber transferase complex ,and metabolic engineering
progress and prospects[J]. Plant Biotechnology Journal, 2019, 17
(11) :2041-2061.

[29] XIANG Q L, XIA K C,DAI L J, et al. Proteome analysis of the large

lipid droplet size and neutral lipid homeostasis in both leaves and
seeds[J]. Plant Journal,2017,92:1182-1201.
[22] AOKIY, TAKAHASHI S, TAKAYAMA D. et al. Identification of and the small rubber particles of Hevea brasiliensis using 2D-DIGE[J].

laticifer-specific genes and their promoter regions from a natural Plant Physiology and Biochemistry,2012,60:207-213.

rubber producing plant Hevea brasiliensis[J]. Plant Science,2014, (301 AR, B H b 5™ RIS B e B B A BIF 58 08 Jre (], AE 4 74 B
225:1-8. 2#412,2013,49 (10) : 1000-1008.

[23] COLLINS-SILVA J,NURAL A T,SKAGGS A, et al. Altered levels DAI LJ, ZENG R Z. Research advances in rubber transferases of
of the Taraxacum kok—saghyz ( Russian dandelion ) small rubber the rubber-producing plants[J]. Plant Physiology Communications,
particle protein, TKSRPP3, result in qualitative and quantitative 2013,49 (10) : 1000-1008.
changes in rubber metabolism[J]. Phytochemistry,2012,79:46-56. i B :2021-04-16

Research Progress on Molecular Regulation Mechanism of NR Biosynthesis

YANG Qihang,LIU Kunjie, LIU Le, WANG Fei, LI Hongbin,XIE Quanliang
(Shihezi University, Shihezi 832003, China)

Abstract: The precise regulation mechanism of natural rubber (NR ) biosynthesis was an important
theoretical problem that had not been solved yet. In this paper, the regulatory mechanisms of genes related to the
genomes and NR biosynthesis of rubber-producing plants were summarized, focusing on the research progress
of the role of small rubber particle protein genes in the rubber synthesis process of rubber—producing plants. A
theoretical reference for the molecular mechanism of NR biosynthesis and molecular breeding research was
provided. It was pointed out that the research on the regulation mechanism of NR biosynthesis combined with
harvesting technology and extraction process technology was helpful to analyze the NR synthesis mechanism
of the rubber-producing plant and increase its rubber production.

Key words: NR ; biosynthesis; molecular regulation mechanism; rubber-producing plant; genome; small

rubber particle protein;key factor



