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BWE WA A KA LWP)F I K 75K 8 (Oryza sativa) Bt 2 F 10178l Je H i A& MU, DL 25 (Nekken2) Fl4E 5
(HZ) 95 A LA e e 2 1411204 HE 4H 5 28 R (RILS)BE A SR A R, X 7K A8 2 BESH T v /K A EAT Ranill, H 7R PR i S0 28 T o
B P R R 1) 43 A S B R 3R AT SR MR SE R R (QTL) o S5 R B, LA I 354 5 7K R 43 BE A M /K 3540 55 1)
QTLs, 7506 F32. 3. 4. 11A125 Qe fk I, LODMEIYIE2.50L b, H AT 45 4 0k ¥ 3 BE 2 24 066 261—
30847 136 bp W QTL LOD A 7/ i55.15. M X QTLIX A A 5K A M EER EHETEED T, K
LOC_0s02g56630. LOC_0s02¢57720. LOC_0s02g57580. LOC_0s04g43730. LOC_0s04g46490. LOC_0s04g44570
FILOC_0Os04g44060iX 7/ MR AEXCE R ILEE R BE . M T45 3 AMARQTLIX [ LOC_Os04g46490%: K 1R A 1L
RANAEIE BEE R N HFILOC_0s04g46490H AT M T 04T, KIZHEFTE PSR A R ILAZIEO A E 5, NI S ER T
FIIEEAR o BT QTLIZHE K AR SCIE R RIE AT, R IUXELSE R SRR M A KBRS, wRERBER KRNI R . &
B PIQTLAL fxt K AR S I UG 4t 8 A A e P AR B S H M A, B BT — P B E/K R Fr K35 AL 2Lk, IF 3%
B KRB T P B A ) %) 2 R U

KB KR, HAUKES, PR, SRR, QTLEM

BRI, 5KA, WA, BRFR, B, 2R FBME % ERK, B, E8 HRE RER, WEE (2021). K
T R KA IIQTLRE AL 5 IE R R 23 7. K424 56, 275-283.
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e e B R FoAe e R B K 2 (Wang et al,
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IKFE SN B R ARSI T 1A

M RKEREENBRE L —, EMEEHTK
FEIEEH . HEERHERERZEHFERERNIKSY,
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al., 2002)f B LK AE = A

HHT, AR KB HI0 7R 2 B A8 AR BRI
J7 T, TEEAR 507 T HUAS IR R A b o 1R CAE T

FETH: KRG EHE F FhE S S5 B I 4 (N0.2018-15-Z06-KF12).  H [E /K & A5 4 2 [ 5% 3 45 S8 & i 0 3 4 (N0.20200102)
WL 205 710 H (No.Y202045759). 20204 [F 5% 2% k2 4E 03 Al 25 1151 (N0.202010345067) Fi1 2021 47 [ 5% 2 K 5% A Gl 5 B 1l 2

#+41(N0.202110345010)
* BIEE . E-mail: ryc@zjnu.cn; haitao-hu@zjnu.cn

© 0000 Chinese Bulletin of Botany



276 AR 56(3) 2021

Foh, W Y LR REIRAT109 LG b4 k). il 4 35
4(2008) LAtk & A1 £ FFIRAT109 S5 A 2 71204
HHAALR, PFATH KBS RS LQTL
SEAL, JEIZIEFI6AN 50 B KA SN EQTLs, H
Hp g i) 5 K A AR Ak 1 QTL A A LOD 1 5 K
(5.05). F2°F(2004)F H #H R 44 144 @ DHEH A, LA
TELARE RS 5y BRI K 38 9% 52485, fEK %A1
R 240 B K AR I QTLs, sTRk%I47E14%
DA R F AR ) 5 A ) 222 () RIL AR LE 7K HE 25 1 R AR
MF3A KA INPEQTLs, 7036 T556. 851125
et fk b )i s 2 (2005) LA /K 5 211 97B Al 5 5
IRAT1097% 28 Fof0 i 2 I RILBE A& N S0 b4 R, SeA
MF8ANQTLs, TR FEE4.65%—23.17%2 [8]; Hr
FE 7K 53 78 8 S TR AT 2114 5 7K R 2K 3540 2 1)
QTLAL /L, fET 5 3E A I 2] 7 /> 5% 7K 35 1
QTLs, 54 T284. 5. 8f1M125 4tatk b, oot
Z(2012) LABEAIRAT109 5 N B2 I97B Y S 1 78 o
H2°5 Yeth Ak H AR X B 87 AN 45 3L ] £ N S2 U6 b4
K, 25 Yt ik ERIO 02037-RIO 02038 (K
8.2 Kb) X ] P4 41 i 7 B AN 5 B 7K 3540 9% 1)
QTL, H b2 —1.0361, 5iHkZ%E ~13.03%. F
J 25 (2008) 1 1% F LA KL A% IR64 A1 4% 7% Azucena Jy 55
KM IDHIE RAEATQTLE L, FLk I 2832 K
K S I ik _E A AR RMQTLs, 2B T
1. 2. 3. 4. 5. 7. OFM25 ek by Hp e
A R B 3%, TE E R HEWE A F T A I 2 5%,
B F 5535 Y o4k 1 gLWP-33 5 55 55 %L (1 44 1)
qLWPS1PH AN f (1) ELAE DTRk 21527 .39% « X 75 55 55
(2008) K FH AN [A] 52 36 A4 k), 1 FH HE e 5 FofLemont
KRS S AR R U AR R A N R E LR T A
R T ROK AALIQTLSs, 4360 T 452, 3. 5.
6. 8FI125 Jetafk ; HrQLwp2 A1 QLWpS N4 2k
LA SRR, A T 050 T RN 38 S IEAE, TR U B
QLwp2H1QLwWp5Z 4k, H AR riLemont&s fir 5 [K 1)
Rede st ok # . dhah, BT KRE KO 2
DRz AR R, HZ2 SR R iR,
TR AR R 2%, W ST BE R, TR L o A 2 2 [
(RS 20 52 L R0 ve B — B PR 2% . H RTRS I 21 11 7K e
- 7K 5 AH G QTLs 1 RS B 8/, BOAE S B AR
KB ARGERBZ M

A S DLKFE 7 BEAM: Fr /K 38 % 8248 bR, 1k H]

R S AP AR 5 (HZ)  RERE i Rl A 25 (Nekken2) A
RILEFAA A SLIMRE, X %5 0k R 43 BE I oK 44T
M5, JF 0k P 7K 3 1 3 2R B30 0 R S 06 =5 i B A
(1338 A% B AT QTLE AL, ARSI 30 /K R 7K 34
AR IIQTLAL MBI K, NRE B i F KRG At
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1 #MR5FE
1.1 SCEdhe

PL#HE 25 (Oryza sativa L. subsp. japonica cv.
‘Nekken2')fl14£ i (Oryza sativa L. subsp. indica cv.
HZ)NSRA, RIERAEE(FE 25, 2014), £l
H12RELEH L, PAF I BAER A L AR E 1120
MNEHAEZR, ENARBET T B AR (). 5%
IR 1201846 H &, 10 H 58 BURF AR .
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Figure 1 Schematic diagram of the rice parents and its
recombinant inbred lines (RILs) population
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VK& 926 =, F FHHWP4C# £ /K #4X (Decagon,

TR KR FKS# QTL e SRR 2 277

W)U B BT IR 1 1R 2D B DNase 1402 J5 FIRNA

SEEDI e A KA R IREE, 2017). EE N E3RLL FE o e sk lieDNA. 255 QTLENM S &, 7E25 14
HEBRMEAR IR 2, FFCASF S (~F- S{E A N iZik R 1 5 Yt AR X ) P 3 A i R 7K T 4 A O ) 4 3k 2

S 7K E

1.2.3 BEfFEEAE

TR X A R A2 5 P SR AR B ) RILEF A 2k AT
SIERHEN T, KRB0 A0 T KFE125% e itk
4 858115 % B A% H IR 2 A 1t (single nucleo-
tide polymorphism, SNP)7F-#ric, DA & % 5
0 388 A% 2 B P 0, A T QTL 32 A6 BF 90 (2 15 52 45
2020),

124 QTLE{
BT v B2 SNP AR IC 1% I, A B4FR-QTL.
1.41-63E 4T KB QTLE M 20T SR E & X
ERE:, I LOD (likelihood of odd)=2.5% & NI
1H SR JI W QTLRE B AZE . QTLIY fiv 44 1% 4 McCouch
251997 ) 5 I

1.2.5 BEERIEEETHNF

HUB 8 (R 7K A8 2 BEASE A fr, i Trizol 5t RNA$Z
BRI & (Invitrogen, 5[ )FZEUERNA, 1418 5 4 5%
K77 £ ReverTra Ace® gRT-PCR Kit (Toyobo,

®1 LR RuE BPCRIYIIMF S

Table 1 The primer sequences of real-time quantitative PCR

B, Wit 51 (% 1), A HqRT-PCR) Hr & ik 2k 3 K]
TRy BEHIXCE M ik & . FH274CT )5 1 (Livakk]
and Schmittgent, 2001)%} 3 K ik & 47X E &
T BRI AIESNSTFATELL, LREEIR. H
Excel #1 SPSS19.0 4 {4 % 52 46 %5 4#8 i3k 47 4 v 43 4,
R RS 36 725 LU AN [R5 408 A1 7£.0.01 F10.05 7K F E 11
EREN. RIERERRNEMEARNNREESR,
0 34 4 TT A P v P e R R HEA T U T o P s R R
DNA K & i KOD-Plus-Ve. 23 1 fiz % 3 PR 1) 3 A 41
DNAF B, FH5TPCRA=#13E 477

2 FR5i11R

2.1 MEERRILEHFRFRIR

eSO RTIN, BUE (46 5 RN 25 ) 2y BE AN Fr /K 34
R E(E2). 51K N-4.54 MPa, #42
S K oN-2.87 MPa, #2951 ok #E T4
b, MRS FIPL R RE I T RE T AR A . RILEFA
Ay BRI F K SR Y R I i S IE A A, B A
TN 2, AR AR (E2), R HE
PR B3 R 2, A QTLIX R H 1 PR .

Primer name Sequence (5-3) Tm (°C) Length (bp)
LOC_0s02g56630-F-grt GATGCTACGGAGACTGCACA 60.02
LOC_0s02g56630-R-grt GAGCCAGAAGCACATGAACA 59.99 182
LOC_0s02g57720-F-qgrt CTGACGTCGTGGTCGTTCTA 59.90
LOC_0s02g57720-R-grt GACTTGTTCACCCCCATCAC 60.22 101
LOC_0s049g43730-F-grt ACCAAAGTGGGTGTTTCTCG 60.01 153
LOC_0Os04g43730-R-grt TCGAGATCTGGCTTGTGTTG 59.98
LOC_0s04g44060-F-grt CGGTGTTCATGGTTCACTTG 60.00 182
LOC_0Os04g44060-R-grt CCTCAGGACGTACTGGTGGT 60.03
LOC_0Os04g46490-F-grt GCCTCGTCCTCCACTACATC 59.69 123
LOC_0Os04g46490-R-grt CCGTGTACACCACCATGAAC 59.73
LOC_0s02g57580-F-grt ACCTCTTCAGATGGGGTGTG 59.96 101
LOC_0s02g57580-R-grt CCAGTCAGTTTTGCAGACCA 59.87
LOC_0s04g48230-F-qrt GGGCACTACAAGTCCGTGAT 60.00 199
LOC_0s04g48230-R-qrt CTTGGTAGCTTCCGATGAGC 59.98
LOC_0Os04g44570-F-qrt CGCCACCACTGGGTTTACT 60.96 123
LOC_0Os04g44570-R-grt CACGGGAAGCCGAGTATCT 60.23
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Figure 2 Leaf water potential of rice parents and its re-
combinant inbred lines (RILs)

2.2 QTLEHISh
I AT AR 2 I SNP 23 T hRic 3 B i E 4T QTLE

R2 KFET B KB IIQTL B

A7, FEREIE|5AS 5k FoKAMRIMQTLs (K2), x5
a2, 3. 4. 1MAM125 3tk 1 (K3), H
LODME ¥ 8 Ko H o4z 45 4k 9 3 iE 5
24 066 261-30 847 136 bp I 1 QTL qLpw4-8 [J
LOD{A 514515,

2.3 MAKBHEXFEREZEERNRIE

TE I A ] KRR A TR 2H 93 X ik (hittp://rice . plantbio-
logy.msu.edu/), 315 FIRQTLSHITE Gyt 44 [X [a] P 1)
BEDRE IR, FEXT UG 21 1 ik 0k ik IR 1R D e A BT H)
P (R3) . IXLLIL R F EAFE R OB £F RS
piiA L N \E IV SR NN S s = R B S P CEb U
qRT-PCRIZ% M b o] 3 6 I R 7 X8 (] 1) 2 08 &2 3
ITXIEE(E4), JFRHu R 2 e W V. 455

Table 2 QTL analysis of leaf water potential in rice at tillering stage

QTL Chromosome Physical distance (bp) Position of support (cM) Likelihood of odd (LOD)
gLpw2-8 2 34636269-35675126 148.48-152.93 3.27
gLpw3-8 3 30389734-30481217 130.27-130.66 2.93
gLpw4-8 4 24066261-30847136 103.17-132.23 5.15
gLpw11-8 11 2051418-2119803 8.79-9.09 3.06
gLpw12-8 12 25396321-25626163 108.87-109.85 3.34

Chr. 1 Chr.2 Chr.3 Chr4 Chr.5 Chr.6 Chr.7 Chr.8 Chr.9 Chr.10 Chr.11 Chr. 12
8.79
9.09
Lpw11-
qLpw4-8
103.17 Lpw12-
~ 108.87
qLpw3-8 109.85
130.27
HqLpw2-8
148.48 13066 143573 |
152_93_ Genetic distance (unit: cM)
qLow 0.0 3 5.15

E3 KREEA AR KBRIQTLE

Figure 3 QTL mapping of leaf water potential in rice recombinant inbred lines
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Table 3 The function annotation of candidate genes

TR KR F K3 QTL e S EIER 2 279

Chromosome Gene Function Regulation object Reference
2 LOC_0s02g56630 Play an important regulatory role in the OsWAK24-OsWAK re-
response of plants to abiotic stress ceptor-like protein kinase
4 LOC_0Os04g43730 Play an important regulatory role in the ~ OsWAK51-OsWAK re-
response of plants to abiotic stress ceptor-like protein kinase
2 LOC_0s02g57580 Maybe involved in anthocyanin vacuole Anthocyanin permease = Aza-Gonzalez et
storage, participate in osmotic adjust- al., 2013
ment
2 LOC_0s02g57720 Mediate the transport of water across Aquaporin
the membrane, regulate water
4 LOC_0s04g46490 Mediate the transport of water across Aquaporin
the membrane, regulate water
4 LOC_0s04g44570 Mediate the transport of water across Aquaporin
the membrane, regulate water
4 LOC_0s04g44060 Mediate the transport of water across Aquaporin
the membrane, regulate water
4 LOC_0s04g48230 Maybe involved in the perception, conduc- Dehydration response Shinozaki and Ya-
tion of plant dehydration and regulation related protein maguchi-Shinozaki,
of antidehydration substance synthesis 1997
297 LT EA
B Nekken2 A= °
20- " . HZ 4% b, LOC_0s02g56630. LOC_0s04g43730.
c
2 LOC_0s02g57580. LOC_0s02g57720. LOC_Os-
[}
g 1.51 04946490, LOC_0s04g44570F1LOC_0s04g44060
x
2 104 HDHYE Sy BRI ek RAFLE BB 5, B 1A
§ o - W RES HIRAKREM FroKSs, B oK 3 s k.
0.5+ ** = i
- 2.4 LOC_Os04g46490;M R

N \} 0 0 \]
6&9 bcb‘61 bcb‘06 b‘%q:.’)
QhOT 0T 0
0‘5 0‘5 0‘5 05 05 05 ) )
\,00 2 \,00 - \,OO 2 \,OO - \,OO - \,OO s \,OO s \,OO -

B4 KA Jr KA e AR R i 22
RN ST BRI R IL B AE0.01K P L ER R

Figure 4 Differences in the expression level of candidate
genes involved in leaf water potential in rice

** indicate significant differences in genes expression level
between HZ and Nekken2 at 0.01 level.

AR 1103.17-132.23 cMIX [i1] Py L i 21 54 ik 4 56
A, HFLOC_0s049482307E FisE A u] IR IA R T
BFEZER, MLOC_0s04g43730. LOC_0s04g-
46490. LOC_0s04g44570H1LOC_0s04g440604
M5 R R IR B T A2, R EQTL
[X 5] N i % B ILOC_0s02956630F1LOC_Os-
02957580t 7E XA R IA T i MifE25 Jetafh I
15 2 LOC_0s029577207E A A i [ ik B W%

Xof LA (R HE 25 44 8 ) RIL B Ak 20 BE A I 7K 34
BEATQTLAM T, SR BIR, N R KKQTLA 745
et ik |, HqRT-PCR% R & /R45 @ik b
103.17-132.23 cMZ 1] [] 5 [FILOC_Os04g464907F
PR o1 AR ) () 2 ik B 22 e W 6 3 (R4) o TR, FRATIXG 7
SRAAE ORI 245 HpZ B R AT R, LR IL6 Ak
ZE5t, Hhakh kAL BT, 1 RAETENSE T
AL, AAMAL KR AELES -UTREB . LLIAETF2'S &%,
A o Hp i DR B 6 A B B 1 4 B 2 ACTR &S 2R
11640 I IE Gl 25 4 LR A; 55157 67 F Bl = C
B AL A, 6030 AL B £ T CAC; %722
7 AR EE C Y B e BB E T, 78 55 75067 Bl 2 ) 7 &,
AR TG, WL FHINER S RE LR T
IR, SE27 AR HThriZ piAsn, 51574
R HHisAE A Tyr, #1662 51 1 Gly2Z v Asp
(EI5).  HHULAE P 2R A 4R 5 5 B2 5[] (1) 1 7K 3
Z 54 A RE 2 T 2 A LOC_0s049464907E XS5 [A]
B 7 1 1 22 5 5 SR L IR 1 97 R A e 3 P 3
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Take LOC_0s04g46490 in Nekken2 as a reference

Insert AC G—A
ATG| C—A Insert CAC
5'— ‘ 1 4.7
6178 116 157 603

B5 1 ,5L0C_0s04g4649058 35 i i J il Fr 45 B

722

C-T

G—A
\ ' 3
750

Figure 5 Mutation sites and sequencing results of LOC_0s04g46490 in HZ

25 iFig
R K38 S e T /KRG AR Y K 35 BE AR, 2 K
FRKRE IS G AR, H S5KRE TR 6% VA
K, IR KA S EER 2 M BEM G, —EAF
TEAHFI ARk Ss . HAT, KRG F /KA AH S S
b, BRI i e K A B 0 A N A . AT
DA 7K 8 43 BE 1 81 i K 354 9 QTLAR W 48 45, &5 &
qRT-PCREIAR, F24 I KRG Fr K 4 (1 I E L A
KWFFIRAE T BN 45 5, I — el R
Mo HhZEFESE(2008) LAEE & FNIRAT 109455 A H4) £ 1)
RILFEAA N LI A L, 1E4°5 G2 EARM1136-RM273
e X 18] o ARSI 1)1 A4S 5 52 R I A /K 38 S
PE QTL A7 A5 wpiud, [F] B 7£ 4 5 4% £ & RM567—
RM1272 5 1c X 18] 3 A 0 1) 7K B Hp 2F i K 35 m 14
QTLAZ Awdl4, X AL 235 M L gLpw4-847
RALTERR oy A, H AW FL 15 LODYE 51£5.15,
Wi W 12 DX 1) A AR AT BEA7AE A A% HE /K 3 2803
[5l . Hemamalini#(2000)F F1R64 5 AzucenaZ 52 4
A 1156 A XS R R TE125 Y (4 A RG181-
RGO58 51c [X [8] Py K ) 314N 5 T A % (I QTLA A
qDRS12-1, i%A7 fi 5 AW 5T AE 125 G o fA kIl 21 (1)
qLpwi12-845 #B 4 B2, i B H nf ged i i 45 i oK
AT K AG PR

AW FC AL B T BRI KRS B KB QTL
BLsse BN, 7525 Ytk LY HFE 25434 636 269—
35 675 126 bp 11X 8] A H7 € 2 314 LOD{H £ 3.27
IqLpw2-8, 15 BHIX AN X [A] N 1] g A7 75 14N 52 1A K e
I KA ) 32 B B, R R X B QT Lgh AT /K A it o
M 2R MR . SE 1N LODE B KIHQTLN
qLpw11-8, HLODHIA3.06, 1T 115 Jetafk L4
PREEE N2 051 418-2 119 803 bpHIIX 8] N . [FII7E
3T YR ERIL T A HQTLAL siglpw3-8. AT
FUB R LI QTLAL S LODE 3 8 i, HLIX 8] ¥ Rl /)N,

TESFWIT B M B BA —@ MR ).

A7 EY, LOC_0s02g57720. LOC_Os-
04g46490. LOC_0s04g44570H1LOC_0s04g44060
WX % 1) /K FLEE H (aquaporin, AQP). 7KL H
ST —FhIhREPERES I K B 1, I TR TE iR P B
H(membrane intrinsic protein, MIP)Z % . KfLEHA
TEK G318 SR I P 8 03 e 1 3 07 T R ¥ L EAE A, B
SR G RRE Y E K oy ia i 25 5. B
F B, LOC_0s02g57720 % 4 Jii ik /K 5L &5 A PIP,
LOC_0s049g464904m i i i< /K fLE A TIP, {2 H HJ
iR 5% T LOC_Os04g44570H1LOC_0s04g44060
Gt K FLE AR RO T . 456 BT &5 51, HeD
LOC_0s04g44570/1LOC_0Os04g44060# T A Tl fig
5 LOC_0s049464904H 7], B g A ik ¥ i /K FL &
TIP. JKFEM B K AL [ PIPI R IA B (LI et al.,
2000) 5% # H 5% B8 4t 7K °F B# K (Johansson et al.,
1996, 199835 2= PR Aot I (1) 3% K IE 1, PRIy 1 4
FRRem oy ok, s aRms ki 240, MY a2 %
PP ) 2 5 A 1 LA 17K 2 A3t 2 o i 384
TIPHIFRIA &, wT LU AT RE b FH R I 22 b ) ok
HERF M5 B9B % P (T RINISE, 2011). BRI, FRATT3E
— X LOC_0s0494649013E 47 7 ZE KM 7 70 ¥, K
P EE R TE PSR AR R e A7 E6 b 2 7 . LOC_Os02g-
56630 F1LOC_0s04g43730/)& T-WAKZ 1A ¥ & 1
B SR , FHAE AR AR AR A o e e 5 AR ¥
EAEH (8 B85, 2014). BFE T N T
S IE T, 20 B i 5 s B DL PRARIBIE B, RgEK
SRR, YERFREYIEE A KA AL R 1) 2 B
WAAER, YT R i LW .
LOC_0s02g57580 1 % ) X R o] RE & IE 5 R B &
. Marrs%(1995). Muellers(2000) L & Mathews
5(2003) i HH AL T RIBIEM S 510 = TR A7,
R A o] g T £ 2 5@ R, R
K GG UARE S R KR T BEAR #if 2
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SRR R (E2), ABFFRRY, I KALE E rE
WK F, LOC_0s04g46490. LOC_0s04g44570
MLOC_0s04g44060ix 34~ 3k K] [ 71 % 18 F1LOC_
0502957720 K IR 218 1T g 23 A K Hh B2 = K F i
K, SRR KR

3 4ig

g LRTR, AHETE AL EI5ALODE K IMIQTLs, 4
SIALF 52, 3. 4. 11125 Jetafhk B (K3), Hrpfs
F45 RO R QTLILLODE K, ik5.15. [FIR,
AHFFEE M, LOC_0s02g57720. LOC_0s04g46490.
LOC_0s04g44570H1LOC_0Os04g44060F: [ 78 4 [
FNAHI 25 P S A R] ) 20k AP AR B3 22 e (K14), T
EIRAANFER R IR BT R SR AR BT, H
WP &5 1 B R FE RLOC_0s04g464907E 1 3% Ak 8] &
AL 72 7, M gm IR T R AE . bk dk
IR A] g2 S EUE 5 AR 25 23 BE I KA E 1
JE R, K R A Re ST . AR SR — D RN
A KRG I 7K A SG R (1) Tl e S 4 - B b e i
B T A RIS, BT 0 QT LR 3 (R 4 56 0F J5 mT
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QTL Mapping and Candidate Gene Analysis on Rice
Leaf Water Potential

Chenyang Pan, Yue Zhang, Han Lin, Qianyu Chen, Kairu Yang, Jiaji Jiang, Mengjia Li, Tao Lu
Kexin Wang, Mei Lu, Sheng Wang, Hanfei Ye, Yuchun Rao , Haitao Hu

College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract To reveal the role and genetic mechanism of genes related to leaf water potential (LWP) in rice drought re-
sistance, the 120 recombinant inbred lines (RILs) populations derived from the cross of Nekken2 and HZ as well as the
two parents were chosen as the experiment materials in this study. After testing and analyzing the leaf water potential at
tillering stage, quantitative trait loci (QTL) were detected based on the molecular linkage map of these populations con-
structed by using high-throughput sequencing in the early stage. The experimental results showed that 5 QTLs related to
leaf water potential at tillering stage were located on chromosome 2, 3, 4, 11 and 12, respectively, with LOD (likelihood of
odd) value all above 2.5, one of which located on chromosome 4 with physical distance between 24 066 261 and
30 847 136 bp showed the highest LOD value of 5.15. Through quantitative analysis of these candidate genes relevant to
leaf water potential within the QTL regions, 7 genes, LOC_0s02g56630, LOC_0s02g57720, LOC_0s02g57580, LOC_
0s04943730, LOC_0s04g46490, LOC_0s04944570, LOC_0s04g44060, were identified to have different expression
levels between the two parents. LOC_0s04g46490, which located within the QTL region on chromosome 4, showed
significant difference in gene expression and 6 differences at DNA sequences and changes at amino acids between two
parents. By QTL mining and quantitative analysis of related genes, we discovered that these genes were associated with
the regulation of leaf water potential, which may indirectly affect the drought resistance of rice. The detected QTL loci
have important reference value for QTL fine mapping and genes cloning associated with drought tolerance, thus facilita-
ting our understanding of the genetic basis of rice leaf water potential, and providing genetic resources for developing new
drought-tolerant rice cultivars.

Key words rice, leaf water potential, drought resistance, genetic map, QTL mapping
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