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Allelic Variations of Tamyb10 Gene Controlling Grain
Color of Bread Wheat (Triticum aestivum L. )

CHEN Jie' , CHEN Feng' , ZHAN Ke-hui', LIU Bao-leng’, CUI Dang-qun’
(1. College of Agronomy / Key Laboratory of Physiclogical Ecology and Genetic Improvement of Food Crops in Henan
Province, Henan Agricultural University, Zhengzhou,Henan 450002, China; 2. The Northwest Institute of

Plateau Biology, the Chinese Academy of Sciences, Xining, Qinghai 810008,China)

Abstract: The Tamybl0 genes play an important role for controllin‘g the grain color and also have some
influence on preharvest sprouting in bread wheat. In this study, the codominant marker T3B-2 was
developed for detection of Tamybl0-Bl allele in bread wheat, The new marker T3B-2 and the
Tamybl0 functional markers reported previously were used to identify allelic variation on the
Tamybl0-Al , Tamybl0-Bl and Tamybl10-DI1 loci in bread wheat varieties or advanced lines surveyed,
respectively. The results showed that there were two haplotypes on each TamybI0 locus and eight al-
lelic combinations of Tamybl0 were totally found in bread wheat surveyed. Of them, Tamybl0-Ala /
Tamybl0-Bla /Tamybl0-Dla possessing 41. 8% of the total number of cultivars surveyed show the
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white grain color and remaining seven allelic combinations accounting for 58. 2% show red grain color,
i. e Tamybl0-Alb /Tamyb10-Bla /Tamyb10-Dla , Tamybl0-Ala /Tamyb10-Blb /Tamyb10-Dla ,
Tamyb 10-Ala /Tamyb10-Bla /Tamyb 10-D1b , Tamyb10-Alb /Tamyb10-Blb /Tamyb10-Dla , Tamyb10-
Alb /Tamyb10-Bla /Tamyb10-Di1b , Tamyb10-Ala /Tamyb10-Blb /Tamyb10-Dib and Tamybl0-Alb /
Tamyb 10-Blb /Tamyb10-DIb . It suggests that cultivars with wild-type Tamybl0 at three loci show

white grain color and cultivars with at least one mutant of Tamyb10 at three loci show red grain color.

This study could provide useful information for screening relatively superior germplasms.

Key words: Bread wheat;Tamybl0 gene;Grain color; Functional marker
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EAEEHEEZ. FERECHIER, NE
R GESHEEEZREEEEEHIX
R/ ENIERHER N EES THEANE,
NEFRENBELREMBRFIFNEEREZ
—, —BER TR/ PNELER/NERFERKN
R ZFHHS,

INEFRBEEFEEZM T 3A3BHIDRE
A LM Tamyblo R =6, ZERAE —F
ZRONE, SNENREFREGREFET X
R, NERBENOBRREEMILSWENLKR
RERAEGCR, CREBSXBWEYERERE R
#, Himi ZU K T & F /D 3 R 3K 5K
BETH4ANERGREBIEERE RS . E2H
R (5] 2 B . 35 fe B 3-F R LB A B B BF 4-8 R
B, R 5 L0k FE M B b /NE X LA R
HIREBERMRK. #-LHAREREH. LT3
Sk b Tamybl 0B H 2K B4 k2 E M
HRmEANTY, ZE, 0145 A /NE 3A.3B
M3 REEKE ERED T Tamyblo-Al,
Tamybl0-Bl MTamybl0-D1 ¥ H , 3 % B iz B H
FEERFRHMFHRE,

HEIENRECEMET MEMTFREBA
HHMAERHXR, BRXTFERNMESANER
REEMNTERARIRAHME. KU 122 fH
NEBM R ML TR T H B FiRiE, I

EEBEMARIE M Tamybl0 R R H#IT T X E, B
R E LR B a8 B R M REEESR R
BIESEEL.

1 #HEEFE

1.1 #iksr

1 A R Al K2 /N SRR H AT B R
BRAEH 122 (3 /NDEBF(R) (B D RIS H,
Hb 61y hEER. 61 M ALE. XEMBES
VMARBRBELEZX/NENARFENERE
M. KRB AR EF 2010—2011 F1 2011 — 2012
R TR R RERBURTEREE X, &
XK 2 m, ®I53H 12 4747 RIEE S 23 cm, B4
Fi GROFPHL 2 17 /N FPAE 6 41D , H (8] B Hll%
244t 306 AT AR Ao 4 i@ BT R, B AR TR
B HEEA R AR R R ZF R BB,

1.2 PCR ¥ &M%k

SRM B EE 4 DNA Ry EH, A H
FILH S B8 Lagudah &M, WFlF P2 BN 2 18
Chen %M ik 47, H PR L

510 BB R By e PCR ¥ # MJ
Research PTC-200 PCR B¢ ABI 9700 L j# 47,
PCR MR F H 25 pL, 4351445 1 X PCR &
# (10 mmol « L™! Tris-HCI,pH 9. 0,50 mmol «
L' KCl,1. 0% Triton X-100),1. 5 mmol « L™
MgCl,,0. 3 mmol » L™ dNTP, I, F#¢B| ¥ &
10 pmo « L7',0.5 U Taq B, DNA100 ng,
P IR 94 CHIAEM 5 min; 94 CAF M 30 5,61
5 64CiRk 30 s(PEMLFR 2),72°C I 1 min, 1§
B 35 W B S5 72 CHEMH 7 min,

PCR ¥ # ™Y EEHFIRLZ 5 (EBYR 2%
DRARVEEIR Tk A A, B AR R A
1 X TBE W% ,180 V HLFEHL ¥k 30 min, 7E Al-
pha Imager HP B¢ 8 R4 L A R HEA
THEML,
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Table 1 Phenotypes and genotypes on grain color of bread wheat cultivars surveyed

(R P EBIE Tamybl0-Al Tamybl0-Bl Tamybl0-DI| &% (%) B Tamyb10-Al Tamybl0-Bl Tamybl0-DI
EJR 932 Fa i b a a HIETS a b a a
BJR 314 =] a a a I 24 H a a a
B JR 363 7 b a a w65 H a a a
R 584 “r b a a R 17 E4N b a a
B R 448 4T b a a WWARMHEE 3 & A a a a
HH 587 H a a a b4k 66 H a a a
% 891 FaR b a b #E 12 4 b a a
FH 952 H a a a #1121 H a a a
& B 506 = a a a 1R 23 4N b a a
IR 466 H a a a FE 22 Fan b a a
B 465 H a a a hE 45 H a a a
B JE 356 =] a a a M4 5158 Fan b a a
BB 205 =] a a a 4R 5286 £ b a a
B Vo028 4L a b a HE 9618 H a a a
R 175 = a a a BHELS [S] a a a
B 182 =] a a a Blak 1093 = a a a
B E 913 =] a a a Flak 213 =] a a a
& JE 158 H a a a 4R 9206 =] a a a
HBher 41 a b a wBE 65 H a a a
11 a a b b BE1S =} a a a
H# 12 a a b b HE14E 866 =] a a a
H#* 13 N a b a CA9722 4 b a a
H¥F 14 a@ b a a R 104 4 b 2 b
HFE 15 a b b a H & 3097 a b a b
R #1853 a a b a w55 F4 b a a
Bl 588 =] a a a #3159 E1 b a a
B 11 665 Fan b a a T 9428 41 a a b
RESS a b a a & 115 £L b a b
R 602 a b a b HE 17 =] a a a
#Hak 469 Fan b a b o S AN b a b
HEIE 41 a a b T 5 &1 a a b
HH 415 an b a a TR 49 4 b a a
H&H 570 H a a a M 9158 H a a a
HH 37 =] a a a FEE1E a b a a
H5 38 a b a b K 135 4N b a a
HE 39 1 b b a KK 179 EAR b a a
% 533 AN b a a K 211 AN b a a
HH 944 FAN b a b Rk 212 ar b a a
BER3IS a a b a KA 3214 =] a a a
£ 018 4 b a b &R K 3251 FAN b a a
s 044 a a b b RK 3432 = a a a
s 236 a a a b Rk 3488 =] a a a
B4 901 =] a a a RKEZ1E 1 b a a
B 304 a a a b BRESE H a a a
I B 901 =] a a a WAk 19 AR b a a
By H a a a g 12 FAN b a a
B2y 15 H a a a ¥ 175 =] a a a
B3| 28 a1 b b a i 24 a b a a
k& 811 T b a b 13 533 Fan b a a
#AE1E a b b a H{f 206 4L b a a
F & 20 =] a a a B 335 H a a a
EikS5S H a a a H i 9507 H a a a
&515 i a a b HT 13 =] a a a
rxR3E a b b a Wk 19 B a a a
BHE3IE M a a a M 95021 H a a a
BE 671 a b a a HETES =] a a a
B 142 =} a a a #6172 =] a a a
R 412 4L a a b HE 20 4R b a a
F 4 524 a b b b R 5E S| a a a
T3 26 R a a b B E 21 4 b a a
B 21 b a a wE 20 T b a a

a RREER KHTamybl0-Ala (CS type) .Tamyb10-Bla 8Tamybl0-Dla ;b FnBEEE HTamyb10-Alb Tamybl0-Bl1b s Tamyb10-
Dib
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Tamybl0-A1 {7 5 5% A28 546 W #) A Himi
SZUD I % T R AR T T3A-1, T3A-2 fl T3A-
3. Hvp, T3A-1 B~ 1B Hiid, EREA
Tamybl0- Alb (GenBank % 5 %% AB599721)
F RV A7 3L B B A B R RS LAY 3 Y 665 bp WA
B T3A-2 B — 1B HWic, ERE Tamyblo-
Ala(CS type) (GenBank & 355 AB191458) 2%
T 4 {37 PR RO A4 R R AT LAY 3 1 536 bp A A B
T3A-3 B— 3B WIS, B2 XK R
HTamybl0-Ala(Nol7 type) (GenBank B %%
3 AB612263) KR FE A EE, 5§ Tamyblo-
Ala(CS type) AR B9 /&, Tamybl0-Ala (Nol7
type) KR B h Tamybl0-AIRHE _N & TH
—A 2.2 kb §y F BEfE A, R FI A T3A-3 #Rid
FILAY 3%t 2 750 bp B kB, WM 7R dE Tamyb10-
Ala(Nol7 type) Z5{v; £ K B B %4 ) o J0) a7 2L 3™
¥ H 565 bp B B (A 1),

Tamyb10-BIl{vi ji HRT R BA B0 o B .
Tamyb10-Bl1b(GenBank % %5 AB599722) 3%
R B[] fl Tamybl10-Bla (GenBank %% 54
ABIQU4S K BIEN EN WA ZHES =S 8
FEBEE— 19 bp 2R . HTF Himi U9 F
A WFric T3B-1 H W F Bai K, m By F 5 4 A A]
25BN, FE DT e B R R S R R AR,
Kk, # | Genebank F 7y 4 f9 3 H F 3 AB
599722 f1 AB191459, HATEH A AT — 1T HE
PEFRE T3B-2, il X A 4518 7 B A Tamybl10-
BIbRRIEN R FE A B R LIPS 4 183 bp 1Y
b B, fE LG Tamyb10-Bla 38 8 55 i 5 K 9 4 %}
FRET LAY 164 bp B9 A B, T B TR BRIR MR BRI

HIKFRESKEUNB _HFZEMER (B 2),H
B, F I E 22 T3B-1 fric & 5E H B9 A1 X 37 &
BtRic T3B2 #HITRIE, KM _EER T L
—3,
Tamybl0-DI{f &5 55 i 78 5 & M ) A Himi
%027 % AR T3D-1. TsD-1 B— A B HH
getri2, £ B A Tamybl0-DIib (GenBank & F 5
S AB191460) 2 %) 45 {7 B2 [ B9 44 B Al LAY 1%
Hi 1353 bp B H B, 38 R H AT AT 5 2L A A1 R
AR BTamybl0-D1aZSBIZA 3 H (& 3,

5| %% 1+ A Primer Premier 5. 0 24,
F| kb %t 5% F§ DNAMAN version 6. 0 #4T. 5|
5 GRABEE . PCRYBRFEBEXNEKEHERSE
AR IE2, FEIYHh LELETEYTE
EARRFAERAR G

2 R4

2.1 AFELE Tamybl0 BEENENTR

2RISR B T3A-1. T3A-2 #1 T3A-3 tRic %t
S0 122 3/ NEMBE 3A R Bk 31T Fi
WL, EaH RN ERNE 1 B, Tamyblo-
Al SRR GE DRA TESEAM P H
54 3 |8 T Tamyblo-AlbK BRI E N FH, 68 1 &
FTamybl0-Ala(CS type) 2RI & {5 B (A, 2 5 &
BESR BB 44. 3% FN55. 7%, FEIX HE AR R B
B R I Tamybl0-Ala (Nol7 type) 35 B ) 2 fif
HE,

KRB IT £ # T3B-2 #RiCxt S X4 B 7E 3B
Yo B R AT 4 TR W, FB 43 A kL B 6 T 45 SR an
2 Fimm ., TamyblO-BIfi SRR (R DEH,
i S MR, B 14 )& TTamybl0-BIb2EY

f2 LEARRMLATamybl0EBRFEIIY—RBE
Table 2 Primers for identification of different Tamyb10 loci

Frid ¥ F 5 (5-3) BABE/C V#HAEBE/bp HREMNZER

T3A-1 F. CTATGTGGATGGCCTTGGAT 64 665 Tamyb10-Alb
R: CTACCAGCTCGTTTGGGAAG

T3A-2 F. TTTCAATCGAGTGGGCATAA 61 536 Tamybl0-Ala(CS type)
R: CCTGACGATGAGCTCCTCTT

T3A-3  F. TCCCTACATGGGAGACAGAGA 61 2 750/565 E’;’Yé’gg‘g;’nﬁﬁf el g‘;’g bio-
R: TGTTATCACATGCTGATCCTGA

T3B-1 F. AGCAAGAGGAACCTGCAGTC 61 282/263 Tamybl0-Bl1b/ Tamybl0-Ala
R:GATGCCCTCCAGATCAAGGT

T3B-2 F. AGGAACCTGCAGTCTCACGG 61 183/164 Tamybl10-Bl1b/ Tamybl0-Ala
R: CTCGTGAACCCCCTCTGCT

T3D-1 F: TAGGCCAACACCTTCTAAACG 64 1353 Tamybl0-D1b
R: AGGCACACCAGCTTATTTGG
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FHilen) ) 3A M 3B e @ik b A% A FE R
Tamybl0O-Dia%s (i BB M FLEE B — € T,
FURFERBHTRENSI DN RE, T
HiTamyb10-D1 ZF I KR HEF M ZE N Tamyb10-
Dia®fF3, 3 i it MR hgednic & T —
B FETamybl ORI EHZ—.

HRT.AF/IhEMmEHEN RN E EEZHE
i B g5, PYER Bk R X R R A I B
ATV E , X A S, AT LI E A T HiH
W, (HEKER B WA e XS R B 3 B R R
E#HTBRIEHNEL FAEEEZRBE%E. B
B — A H R & — L RE R T B /) 3
BEE MR EEETLE, DR HBER®
bb 5 3 BN 0 22 {03 4T R B B £ i B AL T SE L TN B
% X A [] 45 o 2t B A 3800 K /N AT 434 .

NEMEBERY EHB A~ EEZR W
Ah, SRR FMATIRIR G IARREI, R
MEEEESREIREY S BERE RN, Bk
INEEXTBHERWRBITRET AWML R NE
BRI Bk O AR R RN
FETamybl10-Al . Tamyb10-Bl1 fTamybl0-DI v 5
F.EANKaT L ¥ FEH Tamyblo-Ala (55. 7%),
Tamybl0-Bla(88.5%) MTamybl10-D1a(73.0%)
ESRME PO ARRES NG T =18 1%
{7 2 B Tamyb10-Alb (44. 3%) ., Tamybl0-Blb
(11.5%) M Tamyb10-D1b (27. 0 %) ) 4> fi $i &,
XL FEG [ EFRAE O 1Y 3 K AU 4H & Tamyb 10-
Ala/ Tamyb10-Bla/ Tamyb10-Dla (41.8Y)7E %R
MEFHSAREAEETHEE "ML 0
MHEAMERBAEG., A TRE/NEB R T P,
A JEWE M T AE N % B Tamyblo-Ala |
Tamybl0-BlafiTamyb10-D1a % (v 3 A W) 52 i ,
RFEERE LR =AM E K ERERAE, LA T
KEAREBEFHEN M, B, AR P
REBRN/NERFBHA G RE R, MR /NE
HEMALSHE 7T, B 7RO/ NERRNBAS
B R B MR B BB R BN TR, IR B R & 2 4
HARBEE —EE£R. i, AHEFTEELER
BB ] 5 R BB /N2 AR BB A5 O LUK R B,
F B ERAMRERER R RE—EEE.
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