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Genetic Mapping of a Dominant Photosensitive Suppresser
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Abstract: The recombinant inbred line population, which was derived from a hybridization of the japonica
variety Asominori and the indica variety IR24, was deployed for the quantitative trait locus ( QTL ) mapping for
the genetic components underlying the heading date ( HD ) in two environments ( Nanjing and Hainan, both from
China ) .As a result, five and six QTLs were detected from both locations respectively.Of them, this locus gDTH-6
on chromosome 6 could be simultaneously detected with LOD values of 6.28 and 12.93, and with the contribution
rates of 12.26% and 17.18%, respectively.Moreover, this line CSSL45, which is one of IR24 chromosome
segment substitution lines ( CSSL ) and which contains ¢gDTH-6, and its background parental line were treated
under short-day ( SD ) condition.The ¢DTH-6 allele from IR24 showed dominant photo-inhibition.By analyzing
a set of heading date tester lines and some tester cultivars crossed with CSSL45, we speculated that the gDTH-6
allele from IR24, which names Su-E, (¢ ), inhibited the function of photoperiod-sensitive gene E, ( Ghd7 ) .Using
CSSL45 x Asominori secondary F, population, Su-E, (¢ ) was further localized close to SSR marker RM527.
Taken together, the results might be of significance in order to shorten the heading date of indica-japonica hybrid.
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Table 2 Putative QTLs of HD detected at two environments

74 5% Nanjing 89.8+1.2 95.4+3.2 80~125

VR Hainan 71.5+23 108 +2.5 69~107
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B4 5. Nanjing gDTH-2 2 XNpb67~C621 0.66 3.03 5.09 -2.15
qDTH-3 3 XNpb279~C721 0.34 4.84 8.40 -2.76
qDTH-6 6 XNpb165-1~R2171 1.43 6.28 12.26 3.81
qDTH-8 8 C259G~R902 0.32 21.62 70.43 8.02
qDTH-12 12 R3375~R367 0.14 3.96 6.73 -2.50
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qDTH-6 6 XNpb165~1-R2171 0.57 12.93 17.18 -3.61
qDTH-10 10 R1629~C1166 1.75 13.11 18.61 3.33




948 IR/ B G S A G- S SO 21 %
CHRO2 CHRO3 CHRO04 CHRO5
0.0 XNpb89-3 0.0 XNpb212-2 0.0 C445 0.0 €263 o
4.0 C1470 31— GLis 0.1 C107 0.1 XNpb292 [
47 R2511 32 - XNpb4s 23 R416 35 R830 N
54 <= CO78 75 | | ™~ C393B 24 R1427 85 R3166 M
113 <70 ks 1.9 T |™— XNpbl64 7.0 C1016 8.6 XNpb208
1211 _/ \_ XNpb250 182 —11 —C393A 9.5 XNpb177 18.0 XNpb71
163 _/ \\_ C560 232 —.| | .— XNpb232 9.6 R2376 18.8 Cl119
19.4 “ AT C370 29.0 Yy /—G1015 11.8 C600 8 19.5 XNpb387
271 ~Jos Cool 332 |~ XNpb249 11.9 XNpb235 3 19.6 R2232
304 XNpb204 333 —a] |- Csos 12:6 Xa-1  H 213 < - Y1060L
) 382 — [ [ .—Cl468 12.7 Ky4 32.0 R569
478 —" ~ C1351 211 R2737 423 —.| | — XNpb2si
64.4 x R19 212 R738 482 m G1458
740 G1316 245 Ky5 585~ |~ XNpb105
747 - R1002 21.7 I— XNpb335-2 58.6 R2289
755 C269B 278 f- XNpb331 58.7 R188
76.9 C80 28.6 XNpb114 63.6 | C1268
82.7 C1677 31.0 < hi- R2783 667 - /_ R1553
83.5 XNpb144 128 C335 742 NHA - C128
85.8 C361 49.2 _/ C5212 77.2 ] R2117
85.9 XNpb51 524 . " XNpb49 787 _\ C1402
89.1 C1452 59.5 \: XNpb271 81.8 _\: /_ XNpb81
. G1314B 95.4 Cl454B 59.6 — XNpb311 92.0 _\\— /_ C246
788 XNpb132 95.5 R758B 61.1 C140 92.1 B G1103
83.4 c777 95.6 C259A 61.9 C891 92.8 R2953
88.2 R1989 100.6 XNpb15 65.8 C975 92.9 R1607
88.9 XNpb21 100.7 R3155 80.0 XNpb237 [3 93.0 Y2744R
93.0 G1340 1014 XNpb74 82.6 R288 3 96.9 C1447
93.7 G535B 102.2 XNpb52 82.7 933 3
97.6 R712 102.3 R411B 927 C946
101.9 XNpb227 103.8 C606 96.6 /_ XNpb247
1127 C132 106.1 XNpb234 96.7 % R1854
113.4 R2344 106.9 XNpb238 99.0 R2373
115.8 XNpb223 109.2 C161B 99.1 L R2502
119.9 R459 109.3 XNpb182
125.6 C259D 114.7 XNpb392
127.1 XNpb349 119.2 R277B
139.4 VB3B 122.3 C563 .
130.5 XNpb184 N
139.7 R518 b
150.7 XNpb279 N
1523 c721
1572 R1468B
1573 XNpb173
158.1 R1468A
1582 C515
CHR10 CHRI2
0.0 C10038 0.0 c83 152B 0.0 €901
0.1 XNpb209 33 XNpb397 8:? S 8731 0.1 ™ XNpb198
9.0 C688 58 R2027 97 C751B 4.7 R496
16.6 XNpb27 6.5 G1149 119 —FHo— cCi48 48 R1684
222 XNpbl6s-1 73 XNpbs6 142 :f % XNpbs8-3 o 124 [ C1069
39.6 R2171 212 R2382 14.9 XNpb333 [ 156 [ XNpb148
46.2 RI98SB g 220 XNpb187 21.4 RI629 R 246 XNpb258
485 XNpb233| (N 227 XNpb125 317 ciies M 294 - Cs1
486 Cs74 ||N 282 ce21C 323 - R3285 30.1 L~ XNpbd02
48.7 R688 5 308 RI394A 36.3 oo Cl286 463 XNpb88
48.8 €991 309 R727 40.6 XNpb37 46.4 XNpb238-2
48.9 C282B 359 Cl1115 59.2 XNpb291 488 V24B
51.3 XNpb172 36.0 R2381 593 2 RisTT 489 R1869
54.5 G202B 36.8 XNpb104 63.1 [ — C1361 529 R3375
60.5 C1677B 36.9 R844C 63.8 ~— R844B 552 R367
60.6 GI314A 40.9 Cas3 76.4 R1590 553 XNpb124-1
76.5 XNpb386 454 XNpb41 79.6 5,/: Cl6 69.8 C3029B
76.6 XNpb12 46.2 C1121 82.0 - — 809 69.9 XNpb189-2
85.2 €259C 48.6 C259G 82.8 ~— C797 74.0 C718B
85.8 XNpb135 493 R902 937 XNpb127 74.1 R1957
87.6 €962 50.0 R2976 94.5 " C405 81.4 C104A
95.8 Kyll 712 XNpb68-I 83.7 XNpb193
95.9 XNpb170 7.3 c277 86.9 XNpb24-2
96.0 XNpb342 72.8 XNpb278 87.6 C562B
91.7 C607 87.7 XNpb344-2

H B3 Nanjing

E1

¥¥F§ Hainan

LA

KFEHFEHERE QTL S FIRCESEIE LMD

Fig.1 Distribution of putative QTL on the marker linkage map for HD of rice
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CSSL47 81.2 82.2 83.6
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Table 4 DTH and shortern day effect of two parents, CSSL45 and CSSL45 x Asominori (d)

5 Environments IR24 Asominori CSSL45 CSSL45 x Asominori
H 4% H I Natural long day 93.45 89.5 85.00 84.00
T H B8 Artifically shortern day 93.25 81.33 82.00 83.00
45 H IBZW Shortern day effect 0.20 8.12 3.00 1.00
A Asominori B Asominori
SOminori -
70 T gg |
n 60 i CSSL45
g CSSL45 £ 70 -
=0 < 60 f Fy
(="
B 40 Fy 5 50 | {
S L S
Z 30 - Z 40 r
ﬁ 20 | B0
e m 20T
10 + == 10 +
0 Il Il Il Il 0 Il Il Il Il Il Il 1
74 78 82 8 90 94 98 102 106 110 114 76 78 80 82 84 86 88 90 92 94
JHY] Heading Date/d J#] Heading Date/d

A: ARKH I B: A TG H M
A Natural long day, B: Artifically shortern day
B 3 CSSL45 x Asominori JX 2 F, B K hiERA R #0507
Fig.3 Frequency histograms for DTH of the second F, population dervied from CSSL45 X Asominori
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Table 5 Verification of inhibitory effect to photoperiodism for ¢gDTH-6

HhiEREL (d) Days to heading

WGP (R ) IS A (R ) SR ]
Test lines Genotype N EFR(# ) x Asominori x CSSL 45
Test lines
1R24 E1E1Se-1"Se-1"Ef-1Ef-1i-Se-1 i-Se-1 91.60 104.00 81.42
9311 EIEISe-1°Se-1°ef-1ef-1 100.50 106.36 88.40
5% 64 El ElSe-1°Se-1°Ef-1 Ef-1 i-Se-1 i-Se-1 89.40 111.00 87.60
% 63 EIEI Se-1°Se-1° i-Se-1i-Se-1 90.70 104.56 83.23
Kasalath — 89.40 89.80 80.55
02428 — 92.00 100.85 82.44
Nipponbare EIEI Se-1"Se-1" 86.90 85.58 79.90
EGO elel Se-1"Se-1" Ef-1Ef-1 71.20 78.00 74.67
EGI1 EIEI Se-1"Se-1"Ef-1Ef-1 90.40 94.33 88.00
ER EIEI Se-1°Se-1° Ef-1Ef-1 80.70 78.60 76.80
LR EIEI Se-1"Se-1" Ef-1Ef-1 102.70 105.00 99.11
— IR

— : absence of the date
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2.5 FIRRZE F, BEKENL Su-E,(t)

N T e — 20K A E AL Su-E, (), 2013 4E X
R E AR H BRI TG R B R N FhoAE
CSSL45 x Asominori {X 2% F, T Al A5 51 PR IR 43 5]

*& 6 T CSSL45 x Asominori /X2 F, BE{KERL Su-E,(t)

PEAT T B A7, 45 SR R 7E 2 FhEREE 4 1F R 4540 1)
AL ERQTL(FK 6. K 4), T 24 QTL
#B AL F A5 id RMS27 B 3, 7T #E 4 W] — QTL, AP
Su-E, (1),

Table 6 Map location of Su-E1 ( ¢ ) using secondary F, population of CSSL45 X Asominori

7553 bR Lob DR (% ) iR
Environments Closest Marker PEV Additive effect
H #kH H i Natural long day RM136 16.2 43.02 737
B H HE Artifically shortern day RM6818 2.52 14.09 2.90
A Chr.6 B Chr.6 PRAUR B 0 MR FE DR 67 A R T B R,
U [ HAAS QTL FRIL e RURIR T Tl
RM217 e RM217 SAHETL AHFSE RIS & H AR QTL f CSSL #k
s — L RM253 A HXCE R G, Il e A T H S AR
o RM253 ‘ RM276 K H BB, B T HER QTL B AL RN, 78 R %
RM276 JCRIFE SR IR24 B T —A AR RO R
e A 352 44 Su-E, (1) RIS & 47 Su-E, (1) By
2 o[ rvme  CSSLAS SN () MAALARIE IR
s RS2 EEOCHIRIIRE . DR LRI G T RIE 4T
S sy 28— L Se-1(Hdl ) Rl E, ( Ghd7 ) S /KR By P
10.0 — RM6818 TCEEPH . AR ] Se-1 ( Hdl ) FEPR Rk A
RM6818 12 — FA i-Se-1. Su-Se-1(1) """, Sano" ™ I , LA
143 — 19 s R Culture340” fi Sel ( Hdl ) D BEAF RO
30— RMAS4 - - RM275 ‘ﬁ% Se-l",ﬁﬁft!i@‘ﬁﬁﬁﬂﬂ% i-Se-‘I NI
T s s ORI K T R A T T A i-Se-1
104 — - FLRI AT RE )i AATE T R BRI AR L AP rf . Okumoto
O RMS28 A4V R W A RSN ERd ] (774 ] LIS

A: R HIE, B: ATHDER H I <=: QTL M 'E
A: Natural long day, B: Artifically shortern day,<—: location of the QTL
B4 Su-El(t)EEHEEEHECE
Fig.4 Map location of Su-E,( ¢ )

3 it

KRGS MR A H =R A, fE 2 DT TR
FARFI A I3 ORI £8 J , TE  T = & 2Rt
MRS AW FE A Y 2 > AR, Asominori
TN i 26 B M XFPAEL Y H ASKERS , TR24 S22 AT
U2 3 o T A BRGSO B R 28 AR SR AN ]
FIFHIX 2 A SR EE Y RIL BEK, 76 2 Fhofss T4t
SEDL T 2B QTL >, [, ABFFE A
55 RIL FHAAH R E A Y CSSL BEARSKHIE T RIL
TEAE DT TR 5 R . — A B bR SE R (1
AT Y TN SRR R, B, CSSL #

HETH Ghd7 WEOEIE, 7T AWESE 6 & B Ehd3 £ 50
H B2 N2 Ehd] B335, 16K H BB &/ T
M Ghd7 19353k, OSELF3/Hd17/Ef7/OsELF3-1
S H A&V T I Ghd7 (363522 iRt 2
SN Ghd7 DIBERIE i SE R B A il . ARWFE
P Su-E, (1) T4 6 G, Jf4Em Hagag
T Ghd7 WS, T EE S T Ghd7 5 Hdl (1)
AR BAE, T A A5 A PR R I ol i) 2% e
SEMARIRR . Su-E, (t) 5 Yano 45 gL HA {37
BT, BTN ST © B G Hdl AT Ghd7, 3 H
Hdl M BES Ghd7 AL G E SR, KR5S
Ehd1 5 1 A9 =X 8 45 DX S 25 4, 3R Ehdl
S5 DR 6 22 0k T 400 o il A M Su-E () R
J& Hdl; Ehd3 i T 55 8 YL (8. {1, OsELF3/Hd17/Ef7/
OsELF3-1 #5758 v F45 6 Yoo f s 8 Ao 2>,
I Su-E, (1) AJRESE— BT 5L
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