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XXREZRRHSTEAERERE Kr HFAAERFRKIE
Sequencing and Expression Analysis of a Novel HMW-
glutenin Gene Kx from Crithopsis delileana
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# E A A SDSPACE# A T 2 4% X & B ( Crithopsis delileana ) B 55 T X5 F RN AR I HaHe x &
PAEBTTEARFRNF. SRRV 2HHBEARLNANEG L AB#. A1 A0 FTEEH QAN ~&F 0
FoHEIAEvHEANEHELSLE RARNFARAAA LS T ELFOLE A BBAEF LA K. Kx AERSBE A
FIKEA202bp, %BKEHNG AEAREANFTOR AANALAAYG AL T LT ORLNHE. EAAES
FHRALZAGALHAR LARAFOERAE TR F P KELNEHF T4 -8 KELA 5058 ABRD, LEEE
CHTUUAZELZRACAMRDBH LS TELRAEAEERAFIEFTAM BENFCRTESNRASKBAURAEL
EXELEENAANRER. BASH TR KE I REHFHFE L. GRTL . RET C. delileana 49 Kx X B 5 —
HWH xR BLTELEGTARA.

*@E EAEE, HMY-GS, FA8i44, 28 &%
PESEES S5 XGRS A ILE MRS 1000-3061 (2005)03-0375-05

Abstract Using SD3-PAGE analysis, the High-molecular-weight ( HIW ) glutenin subunits of two Crithopsis delileana
accessions were detected. [t was found that the two accessions had the same HMW glutenin subunits. Only one HMW glutenin
subunit with the similar electrophoresis mobility o the v-tvpe HMW glutenin subunit of hexaploid wheat was observed in C.
delileana . However, It was indicated that this glutenin subunit was an x-tvpe glutenin subunit Kx by gene sequence analysis.
The full coding region of Kx gene is 2052bp and could encodes a mature protein with 661 amino acid residues. The Kx gene
could be expressed in the bacterial expression system, and the expressed protein had the same electrophoresis mobility as that in
the seed of €. delileana . The primary structure of Kx subunit was very similar to the x-type HMW glutenin subunits encoded by
the A, B and D genomes of wheat, the C and U genomes of Aegilops, and the R genome of Secale cereale. In the phylegenetic
analysis, Kr subunit was clustered together with Ax1 subunit by an interior parallelled branch. In conclsion, Kx gene is a novel

x tvpe glutenin subunit gene from C. delileana .
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EHEBEN/ NEFFEBREAZ—- B0 TE
EFREOMNSENSM FEEEDLREW
0% HERAHE AEEA S E RS
FHEEEEW . FEARERAN,. S0 TER
EARHAARTHRS FRAE A NEEED R A
5P E RIS XK — B fE 1.8 ~ 2.5kb &2
HAEERA T EERBREARMNE SRR RTH
N oE L Ea T EEMEE S UAE AN A
BERE. BESS TREAEQAERLRSEHURNILNE
OO AcH R RIRERRAGEER
=RR(GQQ) M NI F R —ME 3 A,
My B EEFERHREEE RKER NRETE
— A ST ERER. M TEFEONREE
A TE—HRES FREGEANES, KN
Kl kb 24, F HEAZWHERERFE 2
FEAREH.

ExEBHELRRE R, 5F A B DEA
MU NERABEYRMNE S TESEO T E
(HMW-C)E T REAMMBHIFIE /R EZE
ABIBERS. SEH—EEZE, il ¥ER
{ Aegilops) . B % J& ( Secale ) {E & H & ( Ehtrigia ) 1)
BN A HMW-GS A F 2 B 3 4h B A e
WEHF B (Daspyrum ) K FE B ( Hordeum ) % i % /R
M HUW-GS RS BRHEPRAOEK EHIE
T TEMY . R EH N EREER . M
HMW-CS IR A RAEN A EAM A . Bk 8
L RRAEAXRSNERT /KR

28 K F 1B ( Crithopsis delileana (schult.) Roshev.,
2n=2x= 14, KK)B/INEBEREEHEN P RY
kAR -, EESRELME R IEMIL
WURFRWE " . UAEXTEBMART FEE
FR7E & S a4k 7 [, Hsiao % (1995) M C. delileana
SPED B AR [ DNA R AR P 8 B s (E) PR X (1TS)
FUWER BATEXAEBEHENEE _FEY
M EEXE " ; Caalan % (1997) X M4 {k NADH
BEMTREFSOREFINMTT o0, 58 7k
KERBHWREFELFEFE " ; Petersen F(1997) X i i3
KB pod HEREHBH RNA BEM « LEHF
FILHHAT TR . R TRRERNBRE T K
i, HE.AAR KX TR AEZBPHHE KD
TEAEOUARERASHFERERTITHX
Ak IR E -

AR P, KMNAE T ERERD
HMW-GS £l i, A Hos Bt 7 15 50 8 5 1S Rk
JEXT T KA R RO Y HMW-GS 19 & 3 H L

ksl ZEar TRAEOEFFZRN ARG HL
XREEEEMNE L.

1 HRE57*®

1.1 ##

FHBRKEBHMB(C. delileana ) #ERIEM T
BT EREAHES T . hPIR K E
g BT AT 32 31 A UL
1.2 SDS-PAGE %##7

MR IR UL (2002) W WM T E AR
TEB CETUMRERAERG > FTESEARN
WMl BN ESFPEFENIE 2HAIANESS
TRAEAFANM S FEFEI ST TESEA
AR R (oull, 7 +8,2+12)FI(1,7 +8,5+10) .,
PEFT SDS-PAGE 3+ #7, RIBI B REEK R AEREH
HIWEL2TEAEAHNESFESEOL RBE
EHH-

1.3 HMEA DNA ZEE PCR § ¥

FFH 2 x CTAB $EiEFT 5 F 40 DNA 250" . #
A HIW-CS XA RE X R RHET4
P, :5'-AGCTGCAGAGAGTTCTATCA -3,
P,:5'-ATCACCCACAACACCGAGCA-3,

%t C. delileana 34 DNA FEFTH 18, PCR KL (&
BRI A2 BRI 5 (2002) ™ B 7R IHEAT -
=8 T 0,89 B B B8 R I o R oK R ) oF (]
Wi -

1.4 PCRFYTIE. . FIAESSH

PCRY el sk 5, 5 pMDIS-T #H K
(TaKaRa, China Dalian, Cat Number D504 A) & 3% , ¥ 1L
IR FHYE B . & Sambrook (1989)" 4 7 3 i
BEVREMAKTIRERTEFFNEE. Fia
¥ 5 K NCBI lﬂﬂt(http:l/wmmrlncbi.nlm.nih.
gov) I # R B {4, B8 28 A2 87 R A Mega2 K% (hatp://
WWW . oup—usa - Ol'g) J‘:}fﬁ =
1.5 Kx EEAEKIE

BERNER K ZEHM SR HHE KT I
T—X#EEF W, FHSIA NMe TR IHBA
EcoR T BIIRFIAL 8 CFRIZBIR), 5o 5 K
KxF:5'-ATCCATATGGAAGGTGAGGCCTCTGGGCA-3',
KxR:5'-CAGGAATTCCTATCACTGGCTGGCCGACA-3,

ERSIMFTY N K EERBKERTES
B 9. # Kr 5] A pET-30a( Novagen, Cat number
69909.3) 4k 78 B 14 i #1 pPET-30aKx. £ B Wan %
(2002) " W ik sEfr S5, A | mmol/L IPTG i
% . £ Mackie(1996)° f7 Bi e H M UK 15 7=
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WA TRAEH.
2 HERAM G A

2.1 C. delileana B4 TH& EHEE SDS-PAGE
2

SDS-PAGE A& RER,2HRAFAENH
NATFEAHRE L - ENENRS TREE
BX, C. delileana {XH — & (B 1, HE& LK
R, kR B A4 FEE/NE By8 Hl Dylo EEZ
BB R — A~ HMW-GS, TEE @/ ENKS FES
EAMMBEEARSE, B8 C. delileana i) HMW-GS
TERHA T —#LCERESTHNES TESEA
AW (B L ERE LR . BRES I aEH
RE—I xBfM— y BB FREESEATHE,y
B R A9 4 T8 b x B/ e K XE B R A X — K
BHTHEN AN ETRE S FESED.BX
RERIE, RENBRELEN/DEERBYF+
RBS PAERE@ENEPRR y RTESTFRE/ND
MERTFEAEATE SATEMNESREIBEL
EANETHTRERPIES FESESEENSE
KA BEBESFREOKRDBEDRAAKL) FR
AEHAEEES . B LERAFREBEA.

MW glutenin

Bl 1 KL SDS-PAGE 5} 7 £ 4 9 26 A 26 IR H1 KL Y
HATEAEALEE
Fig.1 SDS-PAGE analysis of the HMW-GS in C . delileana
1:hexaploid wheat Chuanyul2; 2 and 3: C. delil 3 €. delil
Lane4: hexaploid wheat Chinese spring
Tailed and Nontailed arrows indicated the putative High molecular weight

glutenin subunits.

2.2 PCRIMERE

Drovidio' ' % (1995) 7E AT A BFFX MO Rt £ %+
T—ERAFYVEEa/E 3N HMW-GS EH AL 1
e T EEMNEKGEEEUREITXHNSY
(BERER)  FREVEHFIBLTENSFN
HE, LT HMW-GS RSB XA N.CMET
REHBRFINRELC, NEE S BUMETREE

ER. U AAXERRSIDESIEE AR IE
R A MBI R A FEA,

B, T8 C. delileana " RAE HMW-GS
ERA BMNEAMATXEEEREXRFREE
BT 5 & AT, AR RES Y
P, #i P, , BB 1 G4 R A B K 41 5 DNA fE K
W, EEy I E RS DNA FE(E 2), Hbh—%4
21kb, B —%A1.7kb, HF 2.1 kb FEES/NE
gy B HMW-GS MR S B K K EH Y, 808
2.1 kb F Bt Pl 3 5L E& F pMD18-T # ik, 3K 18
BB pK2.1. XF pK2.1 #ATIE EE, A # 1T £ 7 51
MElE. £2F 1.7 kb B RN HMW-GS I E 5%
BERESEHRNZS,

M 1

kb

25—
20—
1.5—

2 PCRYBEATFREAEQEARDBX
Fig.2 Amplification of the complete coding regions of
HMW glutenin by PCR methods
Lane M: DNA markers (kb}; 1: PCR products.

2.3 FHZHSHR

BEERTFIINEEREZN, IRBEANET
BEFeKb 2052 bp B HESHEERFHS
682 M EEMBE, BH x B HMW-GS LBV,
B2 MNEERBREABMES K, 86 M EEMRE
HARM N-RETEX,SBAEEMBEARNE
EX A AFAERBREANY CRRFX (A 3),
N C-OfR-FEXHNGHE 31 MEKERC).
FERXWHN,&F 9 1=K (GQQ).56 1~ A K
(PGQGQQ) .16 1 JLBK(GYYPTSLQQ) , BH % E W 4
ZH K, — BT HHAERARE X FETFRE
TR FFS = LML 3B C. delileana PR
B HMW-GS R EHHEB R .

KxZEZEASNEBRABMDILEERCAULL
ERERRPOKAHEHERE(FH L A1,
Bx7, Dx5, Cx, Ux Ml Rx H{{3%,EMBL F 55 4 5
% X61009, X13927, X12928, AF476959, AF476961,
ABMIMBA XA R+ 0Ll F5kA
C-Hmy B BB H 4 BIME, B FIB M E LR
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BERT K SShEHFRN MG 21.CH—
BAH1-21,BEES5 (5 BxT). Kx 5 Axl,Bx7,
Dx5, Cx, Ux Fl Rx XM N-WG{R T XA AR TR
RABBB LA —EMER BT FEEX S, M
DS ERALIAN, N8N S5IMFERCH UL
BEFBREGCEARBOEERA 3. BRik
PR Kx SEMMERRIMEN AL B ARTRHE
BB, B 9E 10N R SRR B Sk
T.BEWEAS (5B (EH4), FEERMNE
SEERAE EE IR BB 3 =k
L URTEER AN LR
SEBNEK, SEHEVERFIKEHE Kx &
E@F?iﬂﬁﬁa I%&ﬁiﬁ@ﬁ?t’:ﬁ%ﬁzﬁﬂlﬁo

B3 Kx ERMEKNDKETBRNENAERF

Fig.3 Nucleotide and deduced amino acid sequences of

the complete coding sequences of Kx
The signal peptide, N-, C-terminal region and the central repetitive
domains were marked by “[ 1", | ", “{ )7 and tailed arrowheads,
respectively; Non-tailed arrowheads indicate cysteine residues: two stop

codons are indicted by asterisks.

2.4 HMWx MRk o4

F FHl Mega2 B KB T C. delileana ) Kx §
NEBABHDIMERERBCHMULERERRE
kA MES 0 x B 5 (47 HILL AxI, Bx7, DxS, Cx,
Ux ¥ Rx ACLR)M N iw E M F P BT R E 04
HLLKF D-hordein fE R EH, ZRRU K TS
Ax] W B FK N FITHART L (E 5).
2.5 Kx BEE#KIIRE

AT R RESI T H N pK2.1, 8 K
B 409 XE A PRI HERE Y 2 55 Nde | A EcoR 1
AEIFEZBEREK pET-30a, KRBT RE R R
pET-30aKx , ¥ ft. X B #F B8 B ¥ BL21(DE3),37°CH

A Kx MAKRLV_FRAVVVALVALT A
X1 A-

B4 XAZRKEFTESEOURES/NE ABH
DUBRWFFCHURBERROHARDN x W #
S HR(A) N S(B)F C HR(COMBMEMFH Hh#
Fig.4 Comparison of the putative amino acids sequence of
Kx subunil from C . delileana with other sequences of
x-type HMW glutenin suburits encoded by the A, B and D
genomes of wheat, the C and U genomes of Aegilops,
and the R genome of S. cereale .

A: signal peptide, B:N-terminal C:C-terminal .

IR

% Cx (e
99| | Ux (de. wribelliaa)

90 DS (T aestiven)

Kx (C. defileana)

Axl (T

Bx7 (T aestivian)

Rx (S cerede}

D-hordsin (Hordeion)

5 RRERKPEABHDLFER CHULIAR
ZREAAM«ERS TESEAEENRE LI
Fig.5 Phylogenetic relationships among C . delileana K,
wheat A, B and D, Aegilops C and D and S. cereale R
genome encoded x-type representative HMW-GS

FHE 0Dy =0.6,% 1 mmol/L IPTG 5 3h, KB T
EEEA.ZEASERTHFH xBETER -
HIERE (6,5 2 M0 iE) , KL IPTC FEFH
WMEENBEONRE(E 6, 1HkE). THE
EEZENPABS FRESEOMARKESHA,
{8 JH Mackie(1996)" M T BHERE S TES
EH. ZRM A BENREBETH N —REQRF
(H6,E30B). ZEASkETH TN xBEFZ
TEAEOTEGHEMIBER(E 6, 3 M0k
H), TR, AREN K ERRAEXXHFETHRIE
Wik,

HEATES AL TE 77N EMEREIE
EWIAT C. delileana FRMBIFME 5 ENE
YRR TFRAEATES FREIMNEQRTR
xBMER MAREy EH. RENEZMHETEZR
MAHHRER , EB2R L - HEYH
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C. delileana NI EH 2 Al REN B TRAEA
TE. A TR PEEAdRBOESTESEAT
ENATERBERxBAKRTy N, EBxTEHN—F
HFNERASFERBEMEARFTRES y HER,
AT —E WA

Kx AR ERGENABRE KL, BIE T
RAERAEAFERMNAIREN., ENRRET RS
SRERNENEES FRERQEEX NE LKA
BENRBEANKEREAKRFZFCEERIER, X
FERFHEAR BRI Kx FERMHREEYRR
MR TATRE ™, BT, AR EEEARTIRE K
RadELEKHEMEREEHITZH,

1 2 3 0

e K EATEXBITEFHERSE
Fig.6 Expression of Kx gene in £. coli cells
1: Proteins exteacted from uninduced E. eoli cells; 2: proteins from
induced E. coli cells by | mmol/L IPTG; 3: Selectively extracted HMW
glutenin from the IPTG induced E . coli cells; 0: HMW glutenin extracted
from C. delieana seeds.
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