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m o=
CYP78A ZETEIN 53 X AF KL R/ AT B2 D fE .

i}l 8 % P450 (Cytochromes PASO) # H XM ST AR E MM LA KW, S 524U 46 .
I FH TR1 IR 5 [ B 7 35 5 43 S0 DK /INZZ ROk i 3R S P2717 R/

R R R EH R Y R AT 2AS.2BS.2DS i TaCYP78A5-2A . TaCYP78A5-2B f1 TaCYP78A5-2D #:
. GBS 534,544,549 AN ZEERR . WAy BT R UAE P27 R b AR s BRI TaCYP78A5 ¥ 51— 5, ¥ ]
TaCYP78A5 FERAEX 2 AR B /NZE p RAR ST, CYP78A FEFE KB A A b BRI A B4 sk
KA B A X CYPT8A GEHE I A= 1 3k 4k 56 R WF 58 & B, CYPT8A FR% 19 4% A~ K 7E 51 5 it A ) v S R 5F
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T 3% 22 3 X s 0 B0 MRS . FE BTN A BIF 5
rh L R [ A6 B A kS /N 22 AT R R /N ™ i A
Ky QTL g% sk, 6] 0, Kumar %50 35
kLT QTL B 7E 1AS.2BS.7AS |, X 4k
QTL Al 9. 06 % ~19. 85 % (1) F& AIAF 5 ; F I
EEVTEZARE T 21 A5 TR 58 A 51
QTL 5 i fE /N % 1A 1B, 2A, 2D, 3B, 4A, 4D,
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L5 Sy ZINZERERE R /N B TR ) RS 40 7 7 55 e P B
TAR G i SR
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LN (= el NN NS T S R e L A N
/NS CYP78A13 FEH Ty fiE il 2 58 48 14 1) - A 34
RAAPRZLIE /S 1 5 ik CYP78AL3 W4 S B Fh
1 AR /N R L 386 K e R CYP78AS /
KLUH (1] 5 SIKLUH 38 355 389 0 20 i %%
LN ECE S N NI | (NG 1 BU v (/s | i - S o )
SN CYP78A G015 B b1 Z 181 A7 AH L T fig
SRIMT . /NZE T 6 F CYP78AS (1 T BE BF 5% 414 38 1A
b, CYP78AS SR TE/NEZ h X F FHERK EE
PR P HL IR R P 7 . ASHIFSE T 3 SR /N2 AN
[ FEAL A /N B B CYP78AS e, 43 #F TaC-
YP78A5 1K Bi/NAZ “P2717 H/NKi /N i 7
CCSHOFHNAE S, I #EATE AT B =0 IR 5%
HAR /N Tl 7 KNTE B 1 1 TS A /N 22 v 4
R P450 B PR R KON AEHT 0 TE g

1 #8577

1.1 Riewr

INZE TR R CP2717 F/NRL A R o B A
CCS?)Hy p 7 b A MR B 4 K 2% A& 2 B /N 22 i It
WMAAE MR ERMAE D, Kb EEFE M
“P2717 /NPT R EOCh 3 V0 i Uk R B T
B ARG H AR B0 B 12009 Ho O, ¥ 18 25 Ab
PSTESE ARG AR, 2 A5 WAl iy i 48
HUDNA, 2016 4F 10 A, ‘&R P71 4%
T AR AE W 0 /N 22 2 a0 il S L R AT
B AL F 5 I )4
1.2 REHE
L2.1 ek kPR R OB YE TR
Jo7 2 1 R T R SC-A LR [ 3 25 Fi AT b o
A 52 L 3% 1 BT /R A 50 di 245 SR 284 ki A
FERLAN 285 A7 < P27 17 Hf i 2 AN &5 I S 1 4R Ak
R4S .
1.2.2 % DNA #3
0t B2 8 DNA,
1.2.3 3l ARLE R NCBLHE
N HE B F B S KT266824. 1, 5% B Primer
premier 5. 0 AR IHFE F 1519 TaCYP78AS5-F
1 TaCYP78AS-R, i I ifg A4 T4 W TR 7 R ik
FHMRAE G . LU EE R P27 G
PEHUE) DNA itk . 519317 PCR &34 . 4% 2
X Es Taq MasterMix (CWBIO) ¥ B 45 fig il )52 )37
RZ& 25.0 pL, 7 2X Tag MasterMix 12. 5 ;L. 10
pmol « L' ERESI# 4% 2.0 pL.DNA 2.0 pL,

K CTAB B U

ddH,0O 6.5 pL, ¥ 38 )F R 95 C 5 min; 95 C
50 s,58 C 505,72 C 2 min,30 ™ME¥H .72 C 10
min, 371G ) 48 AR B BE R L Yk R DU S [l B
=g, 8 B 0 R B S s A P -T1(Trans-
Gen Biotech) # # 31 #% b A IR Z WML Transt-
T1 v, O PH P B s B, 2% i A T AW TR
A 55 A B2 F Y

1.2.4  TaCYP78A5 kB £ H1z & F 54
H NCBI 1t BLAST 7£ 2k # {4 Chttps://blast. nc-
bi. nlm. nih. gov/Blast. cgi? PROGRA) # 473 A
J¥ 5 . *F 43 # . Al NCBI # ORF Finder Cht-
tps://www. ncbi. nlm. nih. gov/orffinder/) i jll]
Ji 5 I i B 2 AE L R DNAMAN 7.0 3 47 3 A
J¥ 4 K 2 ST 81 B 78 NCBI f CDD Chitep
s:// www. ncbi . nlm. nih. gov/Structure/cdd/
docs/cdd_search. html) 7F £k T ) & 5E 2 77 4] {7 <
454958, K ProtParam #4578 H BT — %% 51 73
#r Chttp://web. expasy. org/protparam/) , F| J
NPS@ W % Chttps://npsa-prabi. ibep. fr/cgi-bin/
npsaautomat. pl=/NPSA/npsa_sopma. html) i
W A BT = 9454, Al SWISS-MODEL # {4
(https://swissmodel. expasy. org/ repository) i
DA BT = st . A plam B0 B BAAR
Sk (http://pfam. xfam. org/search # tabview=
tabl) , F| 1] TMHMM Fit il 25 1 J5t i) 25 5 IX. Chie-
tp://www. cbs. dtu. dk/ services/ TMHMM/),
FIH] CYP78AS5 B PH 4 4 K HHE T 19 2 56 1R 7
§ 1E GenBank %4l g A 4% H [7] I8 7 41) . & 8L ik
SR P B i CYP78A 80 (1 3 [H )5 31 L 3 i
MEGA 5. 0 K ALK % (Maximum Likelihood
method) 14 £ R G AL .

2 HREAMN

2.1 HRRBETR

FIH B 32 BTk BT i A & b E R
‘P71 P, St ALES FAE B A BEAS ¢
[ PR P X 98 B O 2. 59 mm, P
5.32 mm, TR JFfE R 27. 68 g. 0 ‘P2717 ¥ ki 1y
SEIATERE 3. 54 mm, EHEKE N 7.59 mm, T ki
BB 57. 48 g, ‘P2717 M RF R B TR
HO W TR EAE GE D Hib, AR
2 1E R /N R AR, CP2717 4 Ry KOk b1 L BIE 5%
TaCYP78A5 F:H 5 /N KRR /INE B E R
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Fig. 1 The grain shape of‘CS’and‘P271’
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Table 1 Phenotype values of ‘CS’and‘P271’ grains

kL R R 58/ mm

PRI K /mm

TR/ g

Name Grain width Grain length Thousand grain mass
P271 3.5440.23 7.59+0.48 57.487+0. 83
FEEF CS 2.59+0.22 5.32+0.33 27.68+0.50

2.2  TaCYP78A5 ERE T 545 #r

DL S M5 ¥ TaCYP78A5-F. TCTTTC-
CATGGTTACCGGCC #l TaCYP78A5-R: CAG-
CTCTCTCTGGCCCTAG ¥ 1445 5] < vp [{ 7 I
‘P271° 1y TaCYP78A5 JE[H ¥4 18 4>, 3% 18
P HNREMN 3 258 3 KT HI AL BN /N & IR
J£ (https://urgi. versailles. inra. fr /blast/blast.
php) #E47 BLAST LU X, 43 & £ B /N2 2AS,
2BS.2DS Yt o fk I, A 4 K TaCYP78A5-2A |
TaCYP78A5-2B fl TaCYP78A5-2D, ¥ TaC-
YP78A5 H A 1 2 W2 )7 5 78 NCBI # 17 [ Xt
EL R TaCYP78AS J& F 4 il 8 2 PAS0 5t
M5Bl 2-A), FI ] NCBI # ORF Finder 5 I
JFF 5 FF 5 4 B2 AE . TaCYP78AS5 5 HiAlh CYP78A
FIEWR R — R 2 M BT/ 1 ANE 74
W ARG 64K i TaCYP78A5-2A . TaC-
YP78A5-2B Fl TaCYP78A5-2D J5 %) 2 [] i 7%
98. 17 % Wy FEMI M . TaCYP78A5-2A . TaC-
YP78A5-2B Fl TaCYP78A5-2D [ 4 H5 X K- B 4
A1 608.1 638 Fl1 1 650 bp, 4% H5% 534,544,549
M EHER (F 2-B) .
2.3 TaCYP78A5 HIE A &M

FI A Protparam Wil #k47 TaCYP78A5 & H

i 3 AN YAt R4 T A — G A AR 1 5T 40
2.5 R NN E AARTRE RECKT 40, 35K ME
FIEAE , W] TaCYP78AS & [ Al g2 AR E I
NRIEEG KR A . H 3 Ak L a S —2.
FIFH NPS@ ftj SOPMA ¥ i i il TaCYP78A5
FEFA M 58, 2L TaCYP78A5-2A Jy 5.
ANl 3-A rp g T 25 R W, o BB IE L ] B R L 3R
F] 49. 63 % 25475 29. 96 %0 Ae A7 hg TGP ) 3 i 5
JREBE I LB #E 12. 55 %0, B-F5 Mt/ 057,87 %,
TR AER UM LR (L o B E A TE RS i
JE. &R M. TaCYP78A5-2B il TaC-
YP78A5-2D 0 45 A 5 TaCYP78A5-2A
AEALBE AR 5 , TaCYP78-A5-2B 1 1) o 18 . T
TN 3 il AR R L R R O A 47, 9%
28.86%.14. 15%.9. 19% ., TaCYP78A5-2D %
PR o BE5E | JC R0 00 265 i L Al R 5% | B4 #4045
di 45. 36% . 29. 87% . 16. 76%. 8. 01%. f&
SWISS-MODEL M 5t ## 52 TaCYP78A5 K [H 1)
FIETR Y5 A6 S5 2 TP 48 R T X BN 75 3
4i8v. 1. A J¥ 3 5 TaCYP78A5 &I ¥ 5 i 45
48~544 NEE R — kIS 28% . H 4i8v. 1. A ¢
G Gt R 4 B2 PAS0 R R M. H % ] U Al A
M5 . A5 BIAR BTt TaCYP78A5-2A Jk
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NI

27 %

PEL BT 40 % 2 11 B — 4 45 A4 185 A0 4 8] 3-B, TaC-
YP78A5-2B fil TaCYP78A5-2D & 11 (1) = 4 4514
M5 TaCYP78AS-2A FHALFEAR i #F & o
WELTE RN A B2 1] AT BT S M — X B A
B. K TaCYP78AS gt i) 2 11 & BL R 7 51 iy A
TMHMM & b 3 17 85 1 85 B DX 25 44 43 17 . 5 A
DT 25 R o A R Wiz R A e, B

1 75 150
e ————————————— e ———————

AFEWFF) Query seq.
BHE Superfamilies:

B B /NE Triticum aestivum L. TaCYP7845-24.
Wil /NF Triticum aestivum L. TaCYP7845-2B.
i@ /NF Triticum aestivum L. TaCYP7845-2D.
F ¥ E Aegilops tauschii CYP78A45-like

Oryza sativa CYP7845
K& Oryza sativa CYP78413
Consensus

Tl DNFE Triticum aestivum L. TaCYP7845-24.
L /NFE Triticum aestivum L. TaCYP7845-2B.
i@ /N FE Triticum aestivum L. TaCYP7845-2D.
W E Aegilops tauschii CYP78A5-like

Oryza sativa CYP7845
KH8 Oryza sativa CYP78413
Consensus

PSR A5 R 3, 55 1 ~8 A Z LR A B X Bk, 5
9~ 314G 5L R A 5 % IX 5k, HL 4% 1 35 Ol B4 X
B, Plam AP 25 K (K 3-O W FWHE 1~44
AN GFERR AT 5 IR D8, A 1 o 5 A 2 Lk
A P450 K K 0 ¥ A1 X B otk HfE D
TaCYP78AS & —Fp /i H .

225 300 375 450 534

P450 superfamily

MSILLLLL Y8 ARSI PP LI VIRIL AAMLL VL
ool

Y@ /NE Triticum aestivum L. TaCYP7845-24. B 235
Tl /DNFE Triticum aestivum L. TaCYP7845-2B. 1 235
i@ /N Triticum aestivum L. TaCYP7845-2D. 235
W Aegilops tauschii CYP78A45-like 235
Oryza sativa CYP7845 240
K#& Oryza sativa CYP78413 f i 240
Consensus tva sapr igr gdvasimr gev
B /PNE Triticum aestivum L. TaCYP7845-24.  [5Fks i 314
¥ NFE Triticum aestivum L. TaCYP7845-2B. Pk ' 314
58 /N Triticum aestivam L. TaCYP7845-2D. Lo ' 314
W FE Aegilops tauschii CYP78A45-like 313
18 Oryza sativa CYP7845 ) 319
K& Oryza sativa CYP78413 ADHLPMLEVLDL QG 319
Consensus adhlip | wldlqz £ rearlv ve
BB FE Triticum aestivum L. TaCYP7845-24.  RIGRTLCTLQSVRQRDPE. ... R R 375
LW /NE Triticum aestivum L. TaCYP78A45-2B.  RIGETLYSTGIPTRRSRVELLAFKSSSCYC . ... 76 385
il /N FE Triticum aestivum L. TaCYP7845-2D.  RIGET)YSTGVPTRRSRVALI AFKPTSCVLLIMGCTF 26 394
T % Aegilops tauschii CYP78435-like TR 26 355
B Oryza sativa CYP7845 L . R 361
8 Oryza sativa CYP78413 T R 361

Consensus

7K
K
LB NE Triticum aestivum L. TaCYP7845-24.
Eﬁfl\i Triticum aestivum L. TaCYP7845-2B.
H

J#/NFE Triticum aestivum L. TaCYP7845-2D.

AW FE Aegilops tauschii CYP7845-like
Oryza sativa CYP7845

K& Oryza sativa CYP78413

Consensus

EH/NFE Triticum aestivum L. TaCYP7845-24.
Ll NE Triticum aestivum L. TaCYP7845-2B.
LN
W Aegilops tauschii CYP78A5-like
KEG Oryza sativa CYP7845

KHB Oryza sativa CYP78413
Consensus

L@ NE Triticum aestivum L. TaCYP78A5-24.
Y@ /NFE Triticum aestivum L. TaCYP78A45-2B.
WIE N FE
Wi % Aegilops tauschii CYP78A5-like
KAB Oryza sativa CYP7845

K¥8 Oryza sativa CYP78413
Consensus

A. TaCYP78A5 3£ [HZE 11 ik fti

Triticum aestivum L. TaCYP7845-2D.

Triticum aestivum L. TaCYP7845-2D.
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Proteins prediction of TaCYP78A5 ;B. AN[EIFI Y H CYP7SAS 48 KLk 1 41 b X, IR W 7 X 3, g

PS4, Alignment of amino acid sequence of CYP78A5 in different plants,the dark blue regions are conserved domain

B2 /MECYPBAS EERKBMNREMNNEERT IS5 HEYE CYPT8AS SERF 5 Lk 3t
Fig.2 Predicted of CYP78AS protein, alignment of deduced amino acid

sequences of CYP78AS between wheat and other plants



5 1 HBHE A 55 /NE TaCYP78AS5 FE[H (1) 5 B Mo A W15 B 20 « 671 o

%2 TaCYP78A5 EH—RLEHHFR
Table 2 Primary structural features of TaCYP78AS protein

HEH AR K A HL AR AEE REL Hi v 45 H SRR
Protein Number of amino acids Isoelectric point Instability index Aliphatic index Hydropathicity
TaCYP78A5-2A 534 7.8 49.02 99. 21 0.095
TaCYP78A5-2B 544 9.25 51.16 100. 97 0.162
TaCYP78A5-2D 549 9.00 49. 85 100. 4 0. 149
& T T T T T
] o W ool
0 100 200 300 400 500
B
C
HEHKK Pfam /. 534
{58 BK m & signal peptide 534

A. TaCYP78AS-2A B 1M A5 M il (0 X B0 o MRG58 00 X B0 TE A6 1l 20 €0 X 300 il R L S (5 X 3l B-%% /1 Secondary
structure of TaCYP78A5-2A protein, blue area shows alpha helix, purple region as a random coil, the red area is extended strand, the green

area is beta turn;B. TaCYP78A5-2A & FH i) =45 1l Predicted tertiary structure of TaCYP78A5 protein; C. TaCYP78A5 & 41 JL

e F4EAE TaCYP78A5 sequence matches and features

B 3 TaCYP78AS HIZE B &M
Fig. 3 Predicted structure of TaCYP78AS protein

2.4 CYP78A ERA#HL S

R4 TaCYP78A5 G LR IF 55 NCBI iy
R 7 50 Le X & B TaCYP78A5 T 51 5 K F K&
TP Ak B 8500 iy — Btk (& 2-B), Hip
TaCYP78A5-2D 5 5 15 % Wy CYP78A5-like
(GenBank % 5% 5 XM_020344923) & (A 1B &
M — 2k (93%) i — B # i TaCYP78A5 F1H
fs 2 %1 CYP78A ZKJE ML 1Y & Ge AL (& 4)
K K CYP78A13 ( GenBank & 3 5 K
AB780362. 1) 57k # CYP78A5 (GenBank % 3% 5
S XM_015790749) LR R F— A>3 32, WoR H
B — M (100%) ., H CYP78A 5% fiy H: fth &
A CYP78AI11 AN [6] B b 4 B rp i A0 0L 1
HB L T LAHENN CYP78A 5% 1F 51 M1 )
PR ThBEAR XS . 1 EL Xu ZDYBFSE Bk K A
CYP78A13 B g fE AR I+ H K & cyp78a5 Y
Bk F2 8, X F2 W] CYP78A13 M1 CYP78A5 W] fig

SEEHAFERR, H, A% R TaC-
YP78A5 B DK 4 fith— /N2 4 i 5 3 P450 &5 H
I BA g 2RI CYP78AS W 2 R J5 HE A
3 ik

75 CYP450 i, CYP78A 5 H fih i 51 A
. B 5T &G SRS RN,
XA HT CYP78AS J PR 5 75 A (it 32 0 W0
ZLAEMH T CYP78AS B NS5 LM ERKRLEEH M
P45, AL FE T B8 1A 15 M 1 1 AN B 3 A DL R K
B A B e A, X b R B iR R S i
CYP78A5 XA 1 R B 52 2% 1A 1 425 099 4% o AT
TRAERE Y I IE A K. CYP78AS JE DX a] 2 4
¥ R R A AR AR DG 3 0 HOR B3 PR 45
PR A K R U o 24 3 DL SO SE 3R N R 5
AR

FEASE O W 400 B T R K RS Hh B A 9T ) 4R



. 672 odb ok Ak % R 27 &

a9 XM_002460932 %% Sorghum bicolor CYP7845
% { XM_020541063 K Zea CYP78AS
73 L XM_004959760 /K Setaria italica CYP78A5-like
XM_015790749 7K#& Oryza sativa CYP7845
i 4100{ ABT780362 7KHE Oryza sativa CYP78AI3
XM_004983944 /XK Setaria italica CYP7845-like
XM_021460364 T4 Sorghum bicolor CYP78A45
B4 XM_020544729 FEK Zea CYP7845
TaCYP78A5-2A 3@/ Triticum aestivum L,
* TaCYP78A5-2B 3@ /NZ Triticum aestivum L.
g3| [ TaCYP78A5-2D 438/ Triticum aestivum L.
931 XM_020344923 3% % Aegilops tauschii CYP78A5-like
XM_018820481 /NEEFEE Musa acuminata CYP78411
ag XM_015757991 7KF Oryza sativa CYP78A11
—8?|jxl\/|004983080 /K Setaria italica CYP78AIT

33 s

XM_009397221 /NREFEE Musa acuminata CYP78A9-like

XM_015776235 7K#§ Oryza sativa CYP7846

4 CYP78A KRt L 53 #7
Fig. 4 Phylogenetic tree of CYP78A family

CYP78A % N ZK W £ A~ W 5t i CYP78A5,
CYP78A9 F1 CYP78A13 2535 HAG 45 il b T F /I
Mg, FE L T . Adamski 5 & B
TERRL K/ KLUH/CYP78AS , ¥ b v itk
Fik KLU SE A, Fi 7 1 44 BRI T 2t 4B 2 ik 28 1
T 5 T 224 9% 5 PR T R G 2 B T 0 AR ARUR 5 i
SRR KLU 3P 7E 46 5 (0 IR BR N 3R 2
FI5 AR P 3R B A Y 3 A 38 R 3R R 4
IR E DT I8 B3 K 2 K i 2808 1T 385
FiF R/ & . FEKFE . CYP78A9 FilIL[R]
PRI CYP78A6 .CYP78AS .3 i+t 412 1 4 fitg 384 5
REBEABJENER LM TFEE . HiS
CYP78A13 ) GE Jk R 16 - fig i F1 iR 2L K /Ny 1T
A EE R, GE B K Y fg 8K 5 RS K ik
FLAS /N A Hh , CYP78AL3 K (it ik J5 IR 78
AN et R YT ' 2 7 N 1]
KRG CYP78A13 #: A AE 9% 78 L B IF Ik B
cyp78ab ) ikt & F A, X £ W] CYP78AL3 Hl
CYP78A5 Wl R J& B & R SERH Y,

Miyoshi %Y % $ K #% PLAI/CYP78A11
i PR 38 3 5% 1) 0 g A 4 2 %) 4 ik 1 g ok oA 4 A
BEASRE MR E . HAE T S 4 AR 2 2R R i #)
CYP78A11 J:N M £k, CYP78AT1 3 X 1l G
AR B R AR AR A B . Anasta-
stou ZE A 7R $UL B JF L AR AR RS R R DU E)

CYP78A5 FIH 363k , AR A /R AN 5% 28 3 A4
B s F 4 CYP78AS A o] REAK H F — 4~ 0] LA
e R IR RS 30 09 A5 55 38 A JF 40 i 1 o A XA
ME A K. MR, Adamski 2 & B, PINO.
CYP78AS5 e K& PR 4D, 1 I A8 Bk vh A IR 2k v ol 6
ik CYP78AS5 BN, H) 2 B R I 46 & B 138 K
)7 B X — Gt S RF CYP78AS HE A
A i 13 1R R

AWFIE LR TaCYP78A5 5 HAth CYP78A
I —FE¥h 2 MhEFm 1T ANE T4
W IF 5K AE H CYP78AS HA AR & i A8 oL 1
UL FR AT LUHEN CYP78A5 1 [R5 3L B TaC-
YP78A5 /N il vl fig A 7E /K A L $U R J7
F T L 8 i AR ER A RD R B BRI
21 344 B oK s B RN . A I 98 B A TR T
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Cloning and Bioinformatics Analysis of TaCYP78A5 Gene in Wheat

ZHENG Yayue', YANG Lu',ZHANG Binghui' ,ZHAO Wanchun'*,
DONG Jian'?,GAO Xiang'? and LI Xiaoyan'**

(1. College of Agronomy.Northwest A&F University, Yangling Shaanxi 712100, China;
2. Wheat Engineering Research Center of Shaanxi Province/New Varieties Cultivation of

Wheat Engineering Research Centre of Shaanxi Province, Yangling Shaanxi 712100, China)

Abstract Cytochrome P450 (Cytochromes P450) family contains sulfhydryl group,and heme struc-
ture domains have been proved to participate in a variety of biosynthesis. CYP78A family members
were found to play an important role in controlling grain size. In this study, TaCYP78A5-2A, TaC-
YP78A5-2B and TaCYP78A5-2D genes which had encoding 534,544,549 amino acids respectively,
were cloned from wheat of large grain line ‘P271’ and small grain material ‘Chinese Spring’ and loca-
ted on 2AS,2BS and 2DS. There was no variation of TaCYP78A5 genes between ‘P271” and ‘Chinese
Spring’,so this indicated that TaCYP78A5 gene was conserved in the two different grain sizes of
wheat varieties. CYP78A family was found as non-cell autonomous manner in rice and Arabidopsis
thaliana seed development. Combined with the biological evolution of the CYP78A family, we found
that the CYP78A families of genes were conserved among monocotyledons. The difference of grain
size between ‘P2717 and ‘Chinese Spring’ wheat is higher than that in ‘Chinese Spring’ due to the
gene expression level of TaCYP78A5 in ‘P271’ ,and it caused the proliferation of inner epidermal cells
during seed development,thereby the increasing seed epidermis could increase the size and mass of the
‘P2717 seeds.

Key words Wheat; TaCYP78A5 ; Clone; Bioinformatics analysis
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