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QTLs Analysis of Tannin Content and Color of Grain in Sorghum

BAI Chun-ming, WANG Chun-yu, WANG Ping,ZHU Zhen-xing, LU Xiao-chun
(Innovation Center ,Liaoning Academy of Agricultural Sciences ,Shenyang 110161)

Abstract ; Sorghum plays an important role in brewing liquor and adjustmenting crops planted in agriculture in
China. The tannin and the color of grain are two important quality traits, but less molecular genetic researches of
these two traits were reported. In this study,recombinant inbred lines with 325 lines were constructed using BTx623
(white grian and low tannin)and Rio(pink grain and high tannin) as parents for gene mapping of tannin and color
of sorghum grain. Total 126 markers (118 SSRs and 8 Indel ) were screened to identify population genotypes, and
used two years measured phenotype data to map genes through inclusive composite interval mapping ( ICIM ) method.
Totally 3 and 6 QTLs were mapped with related to content of grain tannin and seed color respectively. For tannin
content ,one known tannin regulated gene Sb04g031730 were located in the QTL ¢Tan4-1 ,and the other two QTLs,
gTanl-1(txpl1-txp279 ,rate of contribution 1.29% )and ¢Tan2-1 (txp298-SB1292 ,rate of contribution 1.28% ),
were new loci related with sorghm tannin content. In grain color QTL analysis,qGCI-1 (rate of contribution 1. 00%
and 12.03% ) ,qGC1-2(rate of contribution 2. 64% and 16.96% ) ,qGCI1-3(2014 rate of contribution 22. 81% ) ,
gGC2-1(2014 ,rate of contribution 1. 00% ) ,qGC2-2 (rate of contribution 1. 19% and 3. 66% ) and ¢GC6-1 (2015,
rate of contribution 15.08% ) were mapped between txpl1-txp279, txp43-txpl1, 1d1 A3-sam44127 , txp72-txp298
and txp298-SB1292 , txp57-sam43683 ( chro ) respectively. Our study laid the foundation and provided new data for

genetic regulation of grain tannins and color and foundation for gene cloning.
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Table 1 Variance of tannin and color of grain in RIL and its parents

2014 4F In 2014

2015 4F In 2015

LERIN RILs “F¥{A . RILs X1 .

. o RILs 35 [l . RILs {5
Trait BTx623 Rio (hrifE2%) BTx623 Rio (FRMEZ)

RILs range RILs range
RILs mean(SD) RILs mean(SD)

it EpA WM 1.40(0. 30) 0~4 S i) 1.39(0.27) 0~4
Grain color
BT EE (%) 1.25 2.23 1.63(0.24) 0.10 ~2.99 1.29 2.40 1.94(0.31) 0.13 ~3.03

Content of tannin

2.2 EEEMBES FirioESEiEaE
FETRLERY 789 XF SSR 5149y rh , HeSE e i 118 X

SSR 5 ¥7EEA BTx623 Fl Rio [ R B LM, K A

1Y) 14.96% , #£ 73 X INDEL 514+, Hi vk

8 XM £ &M, 5 & INDEL Bl 4%k 10. 96% .
FIFHTRE A 126 X EA Z 85 %5 RIL BEARAY
189 ANBR R PEATFR 10 5L DR BYAS I, 4R 45 3% 26 4R iC 7
SRS B RN A A B, PR AR ] S
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Table 2 Correlation coefficients analysis between tannin and color of grain in the sorghum RILs population

2014 4EHLY 2015 ARHT 2014 AFRi, 2015 4R,
2014 tannin 2015 tannin 2014 grain color 2015 grain color
2014 A H.57 2014 tannin 1
2015 455 2015 tannin 0. 975 s
2014 ki 4 2014 grain color 0. 381 #x* 0. 422 #x* 1
2015 A€ 2015 grain color 0.361 == 0. 494 s 0. 844 = 1
wx L IRF 0. 01 i E K
## . Significance at the level of 0. 01
100 ¢ 100 -
0 [BTx623 20144F In 2014 ool 20154F Tn 2015
2 80| 2 80 ,BT)1623
Q Q
2. 70 % 70 -
o)
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< 4512 | Rio S R£°
k‘g: 30 F i *ﬁ: 30+
= =
20 + 20 -
10+ 10 -
0 0
0 1 2 3 4 0 1 2 3 4
#7(.Grain color #i(2Grain color
100 - 20144F In 2014 100 [ 20154F In 2015
| Rio L Rio
. 90 . 90 l
2 80F 2 80r
E S 70t
2 70 = 70
o (5%
£ 60 BTx623 £ 60r BTx623
—~ 50 ~ 50
NS =X
S o401 < 401
£ o3t & s0f
= L
20 - 20 -
10 10r
0 L L L L I} 0 L L L L
>0 0.5 1.5 2.5 >30 >0 0.5 1.5 2.5 >30

Hi# 4§ Content of tannin

i frContent of tannin

B 1 RIL B2 FRTFMNERINRSH

Fig.1 Frequency distributions of tannin and color of grain in the RIL population
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Table 3 QTLs analysis of tannin and color of grain in sorghum

2014 4 In 2014

2015 4E In 2015

oTL Betafk FIfARIC (0% LOD M TR (%) EERUN  fE LODH SUER(%) htERU

Chromosome  Flanking markers (¢M)  LOD  Contribution  Additive (M) LOD  Contribution  Additive

Position  value rate effect Position value rate effect

qGCI-1 1 txpl1 ~ txp279 161 23.66  1.00 1.30 161 6.33 12.03 1.22
qGCI-2 1 txp43 ~ txpl 1 90 2.87 264 -0.57 93 469 1696 -0.83
qGCI1-3 1 1d1A3 ~ samd4127 61 507 22.81 -0.76 - - - -
q6C2-1 2 txp72 ~ txp298 91 2225  1.00 -1.30 - - - -
q46C2-2 2 1xp298 ~ SB1292 16 1579 119 -1.29 114 26.47 366  -1.44
qGC6-1 6 txpS7 ~ sam43683 - - - - 99 2.85 15.08 0.80
qTani-1 1 txpl1 ~ txp279 - - - - 184 8.25 .29  -8.34
qTan2-1 2 1xp298 ~ SB1292 - - - - 118 7.40 1.28 0.82
qTand-1 4 san¥9024 ~ sam60533 144 6.99  15.27 0.93 144 530 15.53 0.83
- AT 3

— represents no data detected

T4 SRFHNBEFIRE QTL MiAREEMR AL

0L

Table 4 Summary and comparision of the identified QTL and regulated gene for tannin and color of grain in sorghum

PiflpRic
W ARIE Ye ik 2014 4E 2015 4E YIS (bp) L faE S 5 QTL F R B (M)
Flanking markers Chromosome  In 2014  In 2014 Physical distance of Reported genes/QTL Gene location
flanking markers
txpll ~ txp279 1 qGCI-1  ¢GCI-1 60140072 ~ 68337445 Y, 68362757 ~ 68367370
qTanl-1 HEMFEIT A Sobic. 0016397900
(Sb01g037670)
txp43 ~ txpll 1 qGCI-2  ¢GCI-2 57365085 ~ 60140189 Co_1.2,Co_1. 4
1d1A3 ~ samd4127 1 qGCI-3 20374819 ~27568719
txp72 ~ txp298 2 qGC2-1 27842723 ~ 57081595 B,,Z,Co_2.1 40522292 ~ 59099276
txp298 ~ SB1292 2 qGC2-2  ¢GC2-2 57081361 ~61333453 Z,Co_2.1
qTan2-1
txpS7 ~ sam43683 6 qGCo6-1 56450188 ~ 60752283
samd9024 ~ sam60533 4 gTand4-1 qTand-1 60836602 ~ 63533392 Tanl ,Sobic. 0046280800 62315396 ~ 62318779
(Sb04g031730)
3 i RS TIARENE] R B, I 5FERAN 5, AR E,
\Y

AWFFT LA 5 BTx623 F1 Rio 243 B4 A ¢
ZRHA A S AR, ] 118 4~ SSR FRic fil 8 4~ IN-
DEL 43 FARic X B Fekr (MR 2647 T QTL 434,
km345$?‘~ﬁ645ﬁém£%0mm
J o HP R BT S A 2 A SR E N A6
ASRLEASE QTL TG T 5k aAHCH V. B, Z J

R REEA R.B, 1 FEF AT DL T 8 ) 5
PR s dilizohr B8N A7 e it — 20 oT
TEAMFF A R E R T & it ok (A 5 IR AR
R AHIR R EUR 5535 0. 494 A7 BE BT 55tk il R €5
TR I, (EA 24 X6 1), R R 0 AN 2 40
ER RS S A BT AT SETE R, L. W. Rooney %511
WS UESE HAT P8 20 68 sl b A o 60 5 B2 1) v 3R ml
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