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Abstract

HDS belongs to GcpE protein family, with 4Fe-4S activation center. HDS is the key enzyme of ter-
penoid substances precursor IPP synthesis, monoterpene and double terpenoids aromatic sub-
stances, carotenoids, VE and important material such as chlorophyll synthesis of key control site.
The MEP pathways that regulate the catalysis of synthesis of TIAs for pollinating plants against
predators, metabolic regulation plays an important role in such aspects, the HDS for cloning genes
and carries on the correlation analysis to study the effect of the synthesis of TIAs has great signi-
ficance. In this paper, HDS genes in MEP pathway were compared among different plants from
gene cloning, gene function and gene expression characteristics mainly to try to understand the
role of HDS gene playing in MEP pathway.
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1. 3]

MEP 1% 3 IR 5 143842 (plastid pathway), 77E T I LUAGHEAT e & AR h s S e 35
Ky CEMESE) . LR LG SN W A WA SR I AR S R RTAI  SR  A JAT
PEE AR AU AN A B b R EE,  H RTVE 2 R I IR AL A A A A R
M Zidh . BEEANTER EMREMAKLG OB N T Tk, BRI, MEP i&f2Hh HDS &
TR I 5 i MEP 3@ A2 AL SR /N A0 S ML (KT8 4L ME-cPP $64LE B HMBPP, #5241
IPP 1 DMAPP Ji5 £ 5 XM Ak 5 7% Wi SR (R SE A s 2 DL K s 2R 45 B (B AR I & R SR 3 2 HIhRE# -1
RSP AN P B (1 HDS S K 2 K IDhgedb AT LA, LU T iz 2RI AN YY) MEP
@A RO, 0 HDS B R K HLThRERT AR .

2. AEIHEY HDS EEAN R ES 5514
2.1. FEEIPHERER HDS EE

Y. B, MAEMY AR HDS 2. KGR, =FH1 HDS RS BEAFRMS . B
RO NFIEE . ZIKIEZ R TR i DS 2EF[1]-[10] (% 1), HAHBA R THEY, 1
AT HAEY): BEA EAREY), AR WA —FARY, ta 2440, WAl HDS HH
I MEP @12 V2 AELE TR TR . SRS R M R HDS 3 RITE [FRHF R ok 508 Rl (R
2).

][l

Table 1. Phytogroups in which the HDS genes were cloned till now
7 1. BRI%ERIG HDS EEREY)2E

T 7 M H. # ER AR
WAEE1] (Artemisia annua Linn) ey PG RURIEE) i H % —EAE R
Y K[2] (Rauvolfia verticillata (Lour.) Baill.) [SRLY MR AR R R EZEV N EL Y|
FAP[3] (Eucommia ulmoides Oliver) BT HEY) RIS RURIEEY) KA H AL R AR
ZM[4] (Camellia sinensis (L.) O. Ktze.) [ERiELY) MY FRESAEE LR ZHFEEARKNY)
RESBIS] (Salvia miltiorrhiza Bgefalba WEEA AP ERERERE R

C.Y. Wu et H.W. Li)
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Z 1/KA6] (Narcissus tazetta L. var. chinensis Roem.) L RiEE Y] B [EREg=REr va ZFEE RN
BB A7) (Dendrobium officinale Kimura et Migo) 1 F A HFIHAEA) WMF H =R ZAEAERARNEY)

FE W8] (Populus trichocarpa)

SRty XA Pt H it ZHEEARSHY)

JE M2 957[9] (Dioscorea zingiberensis C. H. Wright) 1 F D) I EY) A& HERER EZ-N WN LY

HTEEAE[10] (Ziziphora bungeana Juz.)

SRty Xyt ERIEHERE SEAETELEAR

Table 2. Evolutionary relationship of HDS genes among different plants
= 2. NEEYH HDS BEHFHL KR

WL/ UENS e ISR N EYEKR

AL AaHDS 5EAG10 HDS 3555 R B, 1% 5 918 AEH 44 7] 8 49 BB 16 3 SEAR 7

A RvHDS EEWK#EWMM%%%%ﬁ%ﬁ,ﬁ%ﬁé?%*%&%ﬁﬁﬁ%ﬁmﬁﬁ
LA

. 58I S HDS R /i, LR SEEEHIER R RO, SHEYEREN—KT

RS smHDS SRS R T

LKAl NTHDSY 5$¥Wﬁ%%&€ﬂﬁ%%%ﬁﬁ,E%?W@%ﬁ%\ﬂﬂ\i%\@ﬂﬁﬁ
BE B

HEM CsHDS S IsEG R R i R

Bk R A ik DoHDS B A5 FNRET YRR Phoenix dactylifera L. HDS B AR N—2

A EuHDS EHF IS E LR RRNER

ERY PtHDS 5% =R XMRE KRR Rl

G T2 35 DzHDS S — s s

Re[previa zbHDS 52 BERIEFEGR R

2.2. AEHEMIH HDS BEEFS5E B REMIFE

PRI HDS FER R B, HDS 3R 5 714 B — &R 7E 2000~3000 bp, FFURE SEHEK R £ 4
A 2200 bp, AEWIE B AT HDS N 4wl 2 AL TR AE 740 N4 (R 3).

Table 3. Characteristics of HDS gene and protein in different plants
3. TEEYH HDS ZEEF5|5EBEIFHE

FPE

FBFIEE — wEEERN

s3E s =4
HELHK bp bp /S HDS EH _HK4H
AaHDS 2324 1854 617 BEALE T 5 45.38%, a-BRJE L 40.19%, IE(HEE L 14.42%
smHDS 2529 2229 742 a-MRTE Y 37.32%, B-HTBLEN L 20%, SEELI L 42.68%
a-BBJiE Y 35.49%, B-EEAEN N 7.15%, FEMEE 5 20.38%, LM
CsHDS 2603 2226 741 Bl - 36.98%
EuHDS 2786 2232 743 a-BRNE &7 37.55%, BTG 19.25%, WRHEAEH L 43.20%
NtHDSY 2592 2178 745 -
NtHDS 2599 2178 745 -
RvHDS 2645 2223 740 BENLE 1 45.54%, oS855 38.38%, HZE5H 4 16.08%
DoHDS 2666 2238 745 o-MEIE & 35.03%, S-SR Y 10.87%, oA L 31.01%
DzHDS 2488 2250 749 R H
a-BRTE (5 36.12%, S-SR 11.19%, SE{HEE 22.51%, T
ZbHDS 2465 2229 742 JIE 1 30.9%
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HDS B EAEA FEAEY) B A — 8. B N o LEEESE AR 2 K2 80 N MRk AL, &
B2, HDS B EFH R BT e B s R E R AR IZ KT A 1] %) HDS B A MR T
TR EH 3 AN EBEORTIE IR O S, BN R E AR IESEE TE A M sl —ar12]. £2751
o753 B SR RN I 3 AP B BRI TEPEAL s /0 AL T ARG E 2] [4], Z5H CsHDS HAH RA &
A CsHDS-632. CsHDS-644. CsHDS-647, 1fi 4535 RvHDS HAHMN A7 E A Cys-644. Cys-647. Cys-678.
HDS HEH ZREMH UL o 188, p-Ir8M gz, —Mdh, o-20ER HDS HH 2 I L E 1)
SR TTE, HOm TR . BGAE AT A 2 ARSI ——N i (I {4 X 45 PSN 125 30 KD ()
rRbZE RIS PST [11]. HDS SRS M B8 T HDS B ) 4Fe-4S iHMEh O E A 5 IRV 45 & 60 55
[12].

2.3. AE#EY HDS EEZRERAR FRHER

FEFEAE T B 25 AL O 1RIE AT 0 HDS 2 R ) cDNA 4K 7 B #5 K Fl RT-PCR fIl RACE ${AR[1]-[9],
(B F 5B H RNA ARG AR, s, IR, 2. 20K, B At BRI
ZFh RNA BRI & HEEL RNA [1][2] [4] [6] [7] [8], XALAf 45 F 2 K i CTAB-LiClyE42H[3], 1M [
PSR Trizol WAHLEL[S]. HrEEALRIRTETE o1& B T %% S A0 e 1 AH A5 B [10]

3. FEEY HDS REIhEERN Z 4
3.1. AEEY HDS EER &

S 98 E B PCR MEM TR, ANEHY T HDS #NF L BH AR E ZR . FZWdh HDS 3%
IR A R, R, X SRR IR, S E R R IR 1] [10]. Bk A i DoHDS
fEERREER S, WH T E—EEEAEREY S, EREREENE; ER—EWARHNA T, HEEE
ERIIAAFE[7]. ZA6KAF, BIEW HDS FDH IE 18 & E LI A2 Bl el i (1 308 =30 0 2 T1ERE 0,
HEM NtHDS F2i /K I K vl B S5 A6 & VR KA B A 5R[6] - SR AR H ER(MeJ A) Rl 4L 71 (uv) AT 8145 MEP
&2 HDS B — N2 ——MECs By 131k B, HAE KA T ER(MeJA) KA uv). it
WER(ABAYRITH G G (ASAVE NI S FXT HDS BN FR A L E B M. Fik, S Raes
fii HDS ik LAMES T, HAHER TREAFE, DU &M - .

3.2. FEIES HDS EEIhEERIEL

TP A MEP 3485 O Foet N2E Tk, ol BE 25 s A E s K50, o BB SR K
KREWARR R, HDS EHEYTHIDIRE EERIHT MEP @12, R SR &, (HREAFE
Vi Th e AT ZAENE, WS SHEMPTEA R T A, R ILE 4.

Table 4. HDS gene functions in different plants
4. TEMEY HDS EFEHRITIEE

YRR HDS FEHThEE
BAEE MEP &A% 15 B AL T 8 RISk
EZESVN MEP &1 A28 B F TeJS 85 2101 [ 246 F 1 bl 206 W A0
LKAl T IL KA MR PE: RIAT HDS 3K o F bt i 16 &
R IF Z 5T AR B R B 2] VAR AR AT A b A S AR S R 4 R
RS CSB3 548k S E-YBH, WA T MEP RE5HEY SA A EHEN 7
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KB HDS RSN T AT LS BAT cis-To A B 745 57 1 (R 45 45 S8 1 VR 428 0 2500 B AT A1) 45 7
R A Ak BG4 )
5 MEP &1 & i SR &)
by MEP 342 I & R A WAL SR 51 U R, TR i A vt [ A = A0 o
B MEP 1% & s M5
4. ig

ARWFFCE TR, MB AL E S 2 FEY) 0 B v b 10 HDS 2R 7 o R, HIhER
B BARETFE HDS 2R 2K N FAR[13], MY HDS ﬁ.ﬁ%ﬁf?ﬂ?%%A% MEP & filligk
B REEEEREER[14], I B A S EEYYESEEH, HEE R R AR 42 R W 75l seig it — 2 1
it o

5. REE

WA S VR Y B W BOCAEAR P4, X HDS R R LD REHTA VLR A F TR 1 i 26
WEYIE LB AT PR, Ok — D e 2t 25 RTR Y RO R IR it BR S0

SE
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