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IKFEETTHREEEXESIEQTLEME
ik E 574

Fam' a4 FEE HAET 25 g’ 587"
WM, 2=K2 THRE? BEAE"T

VTN K R b, 4R 321004; e EKRRTEACAT, AKREAYE Bl A E O AT, B 310006

WE /KW(Oryza sativa)flREHIAHAT M EBERRZ —, AP E R mKRBIUEREE 1, BS5 2 ame
FHIRM A & BB UM OC o 18IS P H K FE 2R A0 M BE A G40 4 & B UK REPLEIR BE /), RIBmI/KFEF=2 5 R R A 80&% .
ZH FL LA & Fl 4 15 (O. sativa subsp. indica cv. ‘HZ')FIUKERE i Fh #4025 (O. sativa subsp. japonica cv. ‘Nekken2')%: 58
PR, 2ESZRAZEEN1201 HH B R(RILS)FEAR, LU L S8 BT . BT 88 00 w2 B A% i, b
IKFGEAT A BE P A e R LT HERMARTR RS BHLQTLsHHT EAL, 45BN BAN 5T 4R 5 BM*MQTLs, 12
NG FYER S BHEMQTLs I8N S AR E & EAHLMQTLs. XM B QTS X 8] #EAT 1 R /0 M, L6k F1134
{3 K. F ] qRT-PCRAG I i 0t 3 PR (K1 ik 7K -F, 45 R R W BRLOC_0s029585901LOC_0s12g417204), H AR fxifk 5t
A [ 2R TA AL RUCE R A B8 2 5 . B JC 25 AT IR A F /K R 2 PP UG BE O B IR, 338 T S AN 15 8 Do iRk i 0 s 7K
FE AN BT T E B AL

KR KA, EFTHURGRIE, QTLENL, fRikFER, ik

HEE, $EFE, MER, BREL, 5, g, KAEFE, HEH, £51% FRE, BEF (2023). KBEFYIHEEERC
Hor G BQTLE N R AFIESE R 2> ¥, HEY%4k 58, 882-892.

/KR4 (Oryza sativa)2 4Bk = KR EEMZ —,
R TR E S — RO e, H & B R E R
T4 (e RARMZERHW, 2009). Hit, AR~
ORI R IR . BRI L KR A 7 B
FEAN TR —, K2 RAEESRRER G ](E L%
&, 2011) 0 H T b D e A 25 A R B o ) SR
RFRLEE RS, 3 A 25 AT B 2 R AR T 2 A= 151 6K (JA
T, 2018), 1T 5 KRG 1 72 5 R i o o AKFE IR S,
FELPR D308 X B 325 6 2% AP AN, R Ao 2 fd P V) D550 40
FERE, 5 RAEREE RO IR G (2B, 2017); A
B, ZEFFR%S RGUPR, AT AR K b 5 el A ok
BRI LG FEYIsi, e B2 BT
&5, 2008; BAHT B4, 2018). H201HL604E(C LK,
“op AT IR B ME SR SRS R S AR

Woke H 391: 2023-07-28; #5252 H#1: 2023-11-02

R EORAE T ORHAE (i A SR, 20115 £
e K55, 2022). {H i TAEGEFT A E SRR
KR, KGR — Pt m . A¥E it
18I0 7K R A R = 5 DR B v KRS A ) kT AR T R
(Peng etal., 1999). #FFKY], KIFEIR L5 ZF
BUMR R B S A PR e B2 AT 5C (MREE R4S, 2016), Hoifal
R B8 75 ZEFT AR 5 (6045 25 7T RE 5 0 25 7T BE JL 5
EVBUE L, SRR (2R, 2015). BEE
AR e B2 B35, KR BIAR B P RE RN R, DRI &
KRG ZEFF WL 3 5 N 1T 42 v 7K G B B8R e 0 R 24
AT KA P2 e 3K

IKFE ZE AT HUR B 5 22T T3 S 40 R BE 20 43 &
B )M 5% (Ishimaru et al., 2008). HAl, HEH4&ME
R A [ 1R 38 A B A 3 Sl DA &% Foh /K R 22 A MR
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PR AT QTLE L. KashiwagiZs (2008)F] F 984 [x]
A HRZZ(BIL)REAAR R, EALRISA 5 22 AR K
IQTLs, HAATESE. 7. 8FIM125 Jetifk I, xR
MIEREZNTI%; [FIIE, AR IE A 2 A EAL
AHI I QTLS T BE 2 B2 = K 8 22 FF WL 5 P A R R 11
PR M. ¥ 45 (2005) F) ] Nipponbare (4 )/
Kasalath (#ll) }2Nipponbare [F] 4z B 4 [ 55 R AR, K
W 265 Gt fk L qCT-60 22 F14H B A48 55 1) fift Rt
RN25%, H15 Gtk b qLI-DeHRAR F8 £ fid kst
RN18% . H7 7 T4 (2009) FI) F e (o fA F BB e R
(chromosome segment substitution line, CSSL)%#7
TIKTEREIK B AL RN, fE552. 3. 7. 8. 911
A AR 284 /K AR RS AR S I QTLs .
A F555(2017) A ZERA04 FIZEFF B 41 1) H A HE 2%
SERRAFHINB2A Pl AR, EALBI7TA 520 2=
R JELRT A 2005 14 R AH DG I QTLs . Wang%5:(2011)F H
93-11F1 H A5 44 22 #4 22 1) # 2H F 48 & (recombinant
inbred line, RIL)Xf 14 MR ZHARBEAT R, 153224
5ZXMAH K QTLs . 2 °F 55 (2004) LU AT 7Y 5 77
IRAT 109 FHHE R 7K e bk & 2% 52 43 21 i1 1161 DHAE 14
FRPEL, FEK. BR2RhER R T, LR IFI8AN 2
FHMERA R BIQTLs, 74 Stk & A KK QTLs, 4
A5 AU A G QTLs, R E R HEMT
ol 2 16 QTLs TR ZE K T-30%. HAT, BACE
PB4 2 5 ZFF PR EE A R I QTLs, (H K2 2L
AR LA EIRPR AT, X5 ZEF U
o B D) AE G 0 ZE AT A B 2 43 & B I QTLs#2 38475
Bz, AL E R PUERQTLA SR .

AW 58 LA AE 5 (HZ) A F 2 5 (Nekken?2) BL &
120 B 20 [ 28 R BFAR N SEIR AR, DLZEFT 4 i BE A
RS ARER . LARRNAT RS ENELIRIR T
ATQTLE L3 M, 328 H U 45 7K A8 22 AT AR i P52 1)
MEHEDE, DAY e W 2 AT LA o B S A I P AL BE, 2 1
K FEHUENR B FhER LA = 5T 5508

1 MR5EEE

1.1 SEEdR

ASEIG DU FE V2 5 (Oryza sativa L. subsp. japo-
nica cv. ‘Nekken2') iy EEA%, FlIf&#E 5 (O. sativa L.
subsp. indica cv. ‘HZ') N R AHAT A5 P2 AEF AR, K
HERRAAREBR AR, S12/048 2R ALK

MR E AL 120 B2 H A2 R(RILS)REA

1.2 KI5

121 MESEE

TEF 1281204 Fae 38 4% [k & o 4% B8O KR -, KK
FH70% £, B F110% VX SR 40 %o b 1 2 T 34t 47 78 75 4
B, AT FRL2050 80, W RS 258 KRR EIK
DAGRAIE P 7 R 0 JC T Bk B o M 2RI, Sk iR
BAEK A48/, BRI K, SR )5 FIVEE AL Fh
T, B T37°ClHIRE =4 T 248/, PhEEE B —
IR FAE KRG B BT R . 1N H G, SRR
PRI 24 WA 34 — BB B R AR B H WK R L o,
WRRAAT6F, HEAT R AT B, i BR B AR 55

1.2.2 ZFFHRREEECESNIE

Z#Van Soest 5 (1991) )75 1201 i K R ZE4T 41 i B
A gE R, LA RFARE S E. KRB
B2 2267, T E& M. KA TEEa4eR
FIAJR 2= & BIOAE ST 5 B Ok K, 1340 i .

1.2.3 BEEREGE

FIFH A 525 238 = A R AR, @it kiR ik
EEBERAT 12/, FIF120PMRILsHEEAR . $EHF 4
X S 120 RILs FIDNA J& 4T JE R e . B2 2 o
H AR FPEARE, JAFH S D AAE125% G 0k b
(114 858/ Mric, LALAL g A% Bk (1R 5E, 2023).

1.2.4 QTLE{L

Gh G S0 2 A M 0 R B SNP A bR i gt fE
B P S LA P 4 B AR DG 4H Ay A, SR
HEXAERE, Fl I Mapmaker/QTL1.1B# X 2%
Frampuie heF g 3 44 AR R & B X8R AT
QTLER 73 H7. W ELOD (likelihood of odd)EI{E A
2.5, FFRICX [ HILOD22.5, M\ A i% X [d] 7] R 17
15 IR A 56 I QTLAL A . QTL A 44 J7 3% 1
McCouch%5(1997)# U .

125 EBEREREEESWH

EUOUSTE il A B, F1) F TRIzol 2 RNARE BUR 71 &
(Invitrogen, 3% [H)#2HURNA, % I8 #4 56 5 &
ReverTra Ace qRT-PCR Kit (Toyobo, i )f# i
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B0 RNA S S BicDNA. 45 & QTLERL 45 8, 18
H [ 7K e i R 25 7 B 4 5 (hittp://rice. plantbiology .
msu.edu/) i 2 T B 5 25 4 HEE AR G o B R 1)
R, FH i 986 BPCR (qRT-PCR)YZ: 46 Il i i%
FERTERGE R IA = (A48, 2022). ARSI
A 21, %7500 Real-time PCRk % (ABI,
), LLOsActin’y NS, FAS B3N FATE
FL, L3 EE 3K, qRT-PCRI MK &R EAAFI10 L,
1 UL cDNAEEHR, 10 umol-L"IE . R [ 5141 %0.4 uL, 5
uL SYBR gPCR Mix (Toyobo), nddH,O%M & AR
%10 L. qRT-PCR¥ H4#£/7: 95°C15%), 60°C15%),
72°C45%), 38 MR .

1.2.6 HEEALIE
K HMicrosoft Excelf1ISPSS 26.0% 4 sz id # i it
IFEA T F274CT g ot 52 (R 2258 & 347 A X 8

#£1 qRT-PCRATHBI#IF
Table 1 Primer sequences for gRT-PCR

&/ #7(Livak and Schmittgen, 2001). S FtXUR 6 5
AR FRBIELE0.01810.05/K 7 L %= 57 W3 .

2 ZER5iTR

2.1 WESRILsEFRRE

KR4 5 AT 255 7 BE B BA SR A an B B s o X 8L
o FTRIL ST 44 il Ak U 25 FF 441 it B2 AH OC 20 40 & = 34T
Mg, 4REW, 2FEHIEY BRI 25 3Fh 40 i B
AR 7 & EIIR T4 Y, BLEHAE & 40 f BE 4H 43
BARGEm TS, PR EE . £
BEFHOC3FR A 7, HAH AL RMAgER . A4 R
AIA R =& B2 BES M IES oA HIEE iz,
TEAE R RN (B12), 3R B /K G 250 441 A B AH o< 4H 45
GEETZEREREEMNER, fF46QTLX [E1E

Primer name Sequence (5-3) Tm (°C) Length (bp) Size (bp)
LOC_0s01g04930-F-grt GAGGGGGAACTGGTTCATGG 60.00 20 164
LOC_0s01g04930-R-grt CGAGGTCCCTGAAGTGGTTC 60.00 20
LOC_0s01g08440-F-grt AGCAACGACCTCTTCAAGCA 59.90 20 178
LOC_0s01g08440-R-grt TCCTCAGCACCCACAAGAAC 59.90 20
LOC_0s01g09850-F-grt CTCCTCCTACCAGCAACGTG 60.10 20 180
LOC_0s01g09850-R-grt GACCCAAGAAGTCCCTGGTG 60.00 20
LOC_0s02g56460-F-qrt CTGCTGGAGCGACTACGAAT 59.90 20 182
LOC_0s02g56460-R-grt CGTGGTTGGTGCTGAAGTTG 60.00 20
LOC_0s02g58480-F-grt ACCGTCGGACTACCTCAAGA 60.00 20 187
LOC_0s02g58480-R-grt GTCGGTCAGCTTGGAAGACA 60.00 20
LOC_0s02g58590-F-grt GCCTCGCACAAGCAGAAAAA 60.00 20 183
LOC_0s02g58590-R-qrt AGGTCTGCACGCTCCTTTTT 60.00 20
LOC_0s04g52280-F-qgrt GGATGAGGGTGACGGTGATC 59.90 20 179
LOC_0s04952280-R-grt TGCCAGGTAAGAGTGCATGG 60.00 20
LOC_0s08g14760-F-grt AATACCAGTCGCCTTCGTGG 60.10 20 186
LOC_0s08g14760-R-grt AGATGTTGCAGCTGCTTCCT 60.00 20
LOC_0Os11g04400-F-grt CAGTGCACCCATGGAGGATT 60.00 20 183
LOC_0Os11g04400-R-grt TTCTCCAACATCTCGCCGAC 60.10 20
LOC_0s129g29300-F-grt GTCTTCTTCGACTGCACCGA 60.00 20 155
LOC_0s12g29300-R-qrt TCTTCTCCGAGTAGGCGACA 60.00 20
LOC_0s12g36890-F-qgrt CTTCACCTCCGTGTTCCTCC 60.00 20 162
LOC_0s12g36890-R-grt CCGGACCACTTGATCTCGAG 59.90 20
LOC_0s12g41720-F-qrt CAACTACGTCCGCATCCAGG 60.80 20 163
LOC_0s12g41720-R-grt CCGGTTTGACTTCTCCGACA 60.00 20
LOC_0Os12g41780-F-grt TTCACTGGCATCCCGAAGTC 60.00 20 187
LOC_0Os12g41780-R-grt CAATGCCTGATCTTCGCAGC 60.00 20

© 0000 Chinese Bulletin of Botany



CLATERAE: KRR AT BEA DG 70 & i QTL e fr S ARIL LR 0B 885

22 ZE=FHEPREEXASSEQTLEMS
FIFH RILSH A4 1) 52 1 %% 5 SN Pt A5 & 8 1 1, % 22
Fremfuieh e g 3 P4 R IR R R & &IHTQTL
SENL, LALOD=2.5/F NQTLAE S BB . 455k
KR4 5 247 4 32 & EAH R QTS 1245 47 4
RO EMIMQTLs M8 5 AR & & &M KM
QTLs. HH, S4ERESEMCHQTLs A0 T4,
2. 4%1112? Jetifk b, 5P R S EMHCHIQTLS >
T, 3. 4, 8RM25 etk b, SAFEES =M
9%B’JQTLS ST 2. 4. 5. 11AIM25 Hetaik b,

HZ Nekken2
een TELTYE 2 A MR, LODME B A fIQTLAL T 55122
Bl AR S SRR S 1R

Yuftfk, BAERE B N109.35-117.95 cM, LODE A
3.94; fAgERSEMWIRY, LODMHEHEKMIQTLA T

Figure 1 Phenotype of the male parent HZ and the female H12' 8 e th ik LR %4996.13-117.95 cM, LOD
parent Nekken2 ’ ' ' ’

Bar=10 cm

Bar=10 cm fH45.52; KJfi & &R, LODE & K MQTLAL
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B2 KFEEMAAZT AR ETHIEAARH ) &
(A) 20204 5E FI AT 4K & s (B) 20204 5E fE 21 4 3R & &; (C) 20204R NI E HIARBUR & & (D) 20214R NI 4T 4 3R & i
(E) 202147l 58 f - £1 4 31 & 85 (F) 2021 4RI AR B R & i

Figure 2 The contents of stem cell wall related components in rice recombinant inbred line population

(A) The content of cellulose components in 2020; (B) The content of hemicellulose components in 2020; (C) The content of lignin
components in 2020; (D) The content of cellulose components in 2021; (E) The content of hemicellulose components in 2021; (F)
The content of lignin components in 2021
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T 5 Bk, B4 5 N6.21-23.17 cM, LOD
£ 43.46.

8 DL b 0 3] 1) 7K R 250 G i B 2H 4y 8 B AH oG
QTLsX [, LF4EZRAELF4ER S AR QTLSTES
1125 e otk A EAE XA, 84 &5 5 R
9.39-12.15 cM#1109.35-117.95 cM; ZF4:HEMAR
FRMAKMQTLSEF2 5 Yt fk B EIIX (A, #k
FHES N151.67-152.60 cM; 274k R AA R £ &8 AH
KIIQTLSTESE 125 e tifk B B XA, BHEE &5
51°9104.25-105.66 cMF1117.60-117.95 cM (%2; &
3).

2.3 ZEFEREEXESERERR S
R4 25 4t B Bk 240 7y 2 2 A S QTLs JE A7 X [8] 43 A,
P [58] 7K 8 5k D] 25 v B T H ) 3 (http://rice. plantbio-

2 KFEEL B R BAR AT A BE AT S L & I QTL T

logy.msu.edu)Fl E Z K REEE - 02 H E (http://www.
ricedata.cn/gene/) IR RS B, 4G HTABET
RCR, FRATTHI D ik 5 25 FT AL 5 5 A 56 1 134
1% HE R (#%3).

30 3 X 1 38 14 25k DR 7 R 2 B UK Ti) [ R 04 =
#E4TQRT-PCRAGM, 453K, FRLOC_Os02g-
58590F1LOC_0s12g417207E X3 8] [ = ik & T i
#7734, LOC_0s01g04930. LOC_0s01g08440.
LOC_0s01g09850. LOC_0s029g58480. LOG_
0s04g52280. LOC_0s08g14760f1LOC_0s12g2-
93007E XA (5 v i) Rk B 3 B 3 v T REA 2
5; LOC_0s029564607F Bl A #uAiff 25 o ) K 1A 2 &
FETRALE L, LOC_0s11g04400. LOC_Os12g-
36890F1LOC_0s12g417807E FEA MK 25 i ()R ik
R E AT RARE N, HiX3AHEFBALTLOD

Table 2 QTL analysis of stem cell wall related components in rice recombinant inbred line population

Year Cell wall component QTL Chromosome Physic?tl)g)istance Positior(lccl)\;)support Lglzeéi?fg%())f
2020 Cellulose qCel202 2 35381094-35599368 151.67-152.60 3.48
qCel204 4 29276416-29507404 125.50-126.49 2.82
Hemicellulose gHem201 1 2070966-6568005 8.88-28.16 5.02
gHem203 3 29806859-30321190 127.77-129.99 2.53
gHem208 8 4587694-8917564 19.67-38.23 3.48
gHem2012-1 12 15484322-15779533 66.38—67.64 2.94
gHem2012-2 12 22426037-27516985 96.13-117.95 5.52
Lignin gLig202 2 33583953-35902152 143.97-153.90 3.03
qLig204-1 4 27558155-28380156 118.13-121.66 3.19
gLig204-2 4 31066903-31212801 133.18-133.80 3.25
gLig2011 11 1449031-5404218 6.21-23.17 3.46
gLig2012-1 12 24319945-24511904 104.25-105.66 3.45
gLig2012-2 12 27434341-27516085 117.60-117.95 2.60
2021 Cellulose gCel211 1 2192312-2834929 9.39-12.15 3.34
qCel2112 12 25510919-27516085 109.35-117.95 3.94
Hemicellulose gHem211 1 5699636-6152981 24.43-26.37 3.34
gHem213-1 3 8841716-8989609 37.90-38.53 2.55
gHem213-2 3 20915784-21229182 89.66-91.00 3.07
gHem214 4 2647701-5256057 11.34-22.53 3.81
gHem218 8 1430252-1451568 6.13-6.22 2.50
gHem2112-1 12 7276559-7573232 31.19-32.46 2.55
gHem2112-2 12 17268215-18172857 74.02-77.90 3.40
Lignin gLig215-1 5 327464-853216 1.40-3.65 2.90
gLig215-2 25519701-27453301 109.39-117.68 3.35
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Figure 3 QTL mapping of stem cell wall related components in rice recombinant inbred lines

|3 KAEZEAT A BE AN S 2H 43 & B A i R I HL Tl e

Table 3 Rice stem cell wall related components candidate genes and their function

Gene ID Chromosome Function Cloned or not
LOC_0s01g04930 1 MYB transcription factor Not cloned
LOC_0s01g08440 1 UDP glucoside transferase Not cloned
LOC_0s01g09850 1 C2H2-type zinc finger transcription factor Cloned (Huang et al., 2018)
LOC_0s02g56460 2 Cinnamyl CoA reductase Cloned (Kawasaki et al., 2006)
LOC_0s02g58480 2 Sucrose synthase Not cloned
LOC_0s02g58590 2 N-acetylglucosaminyltransferase | Cloned (Fanata et al., 2013)
LOC_0s049g52280 4 Cinnamyl alcohol dehydrogenase Cloned (Li et al., 2009b)
LOC_0s08g14760 8 4-coumarate:coenzyme A ligase Cloned (Gu et al., 2011)
LOC_0s11g04400 11 GRAS family transcription factor Not cloned
LOC_0s12g29300 12 CESA10-cellulase synthesis Not cloned
LOC_0s12g36890 12 Cellulose synthase-like Cloned (Hu et al., 2010)
LOC_0s129g41720 12 Patatin-related phospholipase A Not cloned
LOC_0s129g41780 12 Glycosyltransferase Not cloned

HH I3 X, B KLODE #5.52 (Kl4). %L,
AT 5T 975 28 Y 1A B PR AE XU (8] () R 8 BAF AR 2
5, U B AT S ZEAT AL R R ZEAT T S PR A AE
MR, W RES 5 KR 24T 40 J B AH SC 4173 35 B
LEGE

24 Vg

IKFEIBIAR £ S B MR IR GG 1 S 542, A PHAS G &
FEVE , BRI RRR A SR, R KRB A E
BIRNEREZ —. KFEEF IR B v g X
By gEE, &KREERREZER KRG
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10 - B HZ [ Nekken2

Relative expression

B4 RO g R Rk
*P<0.05; **P<0.01

Figure 4 Expression of candidate genes in both parents
*P<0.05; **P<0.01

2R B, 2016). F2 4 /K FE 25T 4 it BE 20 4y B AH G
QTLs 5k ige 5L (K], 2 448 5 /K R 25 FF AL 5 328 17 2
e KR 7 B A b R PR RO o A 9T DAZK R ZE AT 48
MUBEAFAEZR | P AF Y3 ORI R & B NQTLE I FE
B, RF ARG &5 5 R RS A 25 1 2 I RILsHE 44
BHATQTLER, MFANLFYE R E. 120404
RO R &SRR T EMAMQTLs, 2 T1. 2,
3. 4. 5. 8. 1MFM125 @ik L.

AR, KREZFRINURGE B2 2 5L R 1
o @G e IQTLS X R, FATTHH % H 134> i ik 5t
[A. LOC_0s01g049304w MY B I 4% s K 1, &1
2 K R 40 B £ 5 AR K R B % 0 BB 7 (Rosinski
and Atchley, 1998). LOC_0s12g41780% it k4%
B, ZHES 5 KRS R A A0 i BE (A SR B I 2B &
B, SR A R B AR R SRR IR, A

KRG A KK B (Zhang et al.,, 2014). LOC_

0s08g09715f#% /K fEF-box & A i 45 #418, F-box&
2 5DELLAE F W FEf#, F2mGA(E S, MM
WK AR B (RS, 2015). JLA6, [FIFERZ A
%3t F2 I LOC_Os119g04400 )& T GRAS 5 i i 5% [A]
T, WAEDELLAE A & & (¥ 4%, 2018; X1 Hi,
2018). LOC_0s01g09850%i i C2H2 R 4% 45 & (4 %
SRR, A0 5T A KRS ZEAT 40 B AH DG 2H 4y ) B R SR
i%(Huang et al., 2018). LOC_0s02g58590%fi5%N-
LT R R R e b, S 5KAE N 2 BEI A
(% e4% 2018). LOC_0s01g08440%fiUDP%i %) b

TR, KB YR G RO KRG (Song et
al., 2011). LOC_0s02958480% i) i b & fiify, 4T 4
G i LAUD P-4 %) B A JIRA, RN S R fHE 1 e
B 13 5 A0 g UDP-1 47 W5, AT 12 i3 7K % 40 i 2 rh 2
BRMAR, HIEREG RN RIABA S 45 5%
R A AR R AN, S KFRET4E A R 12 75 Loy
(Haigler et al., 2001; Paredez et al., 2006). LOC_Os-
129293004 i CESA10-2F 4 2 & ki, 144 4 41
I R VR A G B o ) £ 4 R A R S A R LA
FAFICSCsHz i, CSCsIl H % ~CESAH ik (Nixon
etal., 2016), [Xth, CESA10-4[ 4 & & il L /K R £
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DA 5 B AR AU 5 5 AN 4F 4 3% PRI, (B ik —uk
2T Y3 A B R ) R IA (Liu et al., 2015). LOC_
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KRB A BORE A SRR, 1k A RE R4 A
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FENADPAH G 11 F T K PURE R 38 J5 vt LV i, 2
MR & AW A (S, 2019). LOC_
Os08g14760%ih4-F &R Al BFAIE LI, %86 T
RN 5 AR RF GBS b, Bt
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Mapping of QTL for Cell Wall Related Components in Rice
Stem and Analysis of Candidate Genes

Qiwei Jia'" , Qiangian Zhong“r Yujia Gu', T|anq| Lu', Wei L| Shuai Yang _Chaoyu Zhu'
Chengxiang Hu', Sanfeng L| Yuexmg Wang Yuchun Rao'

'College of Life Sciences, Zhejiang Normal University, Jinhua 321004, China; National Key Laboratory of Rice
Biological Breeding, China National Rice Research Institute, Hangzhou 310006, China

Abstract Lodging of rice is one of the main factors reducing rice yield. The mechanical strength of stem affects
lodging resistance of rice and is closely related to the content of stem cell wall related components. Improving
lodging resistance of rice by regulating the related components in the cell wall of stem is an effective way to improve
the yield and quality of rice. In this study, indica rice variety Huazhan (Oryza sativa subsp. indica cv. ‘HZ’) and japo-
nica rice variety Nekken2 (O. sativa subsp. japonica cv. ‘Nekken2’) were crossed to obtain F{ generation. A total of
120 RILs (recombinant inbred lines) population were obtained by successive multigeneration self-crossing and the
genetic linkage map was constructed. Based on the constructed high-density genetic map, the QTLs related to the
content of cellulose, hemicellulose, and lignin in the cell wall of rice stem were located and analyzed. The results
showed that 4 QTLs related to cellulose, 12 QTLs related to hemicellulose, and 8 QTLs related to lignin. At the same
time, candidate genes analyses were conducted on the detected QTLs’ intervals, and a total of 13 candidate genes
were screened. The expression levels of candidate genes were detected by qRT-PCR. Except for LOC_0s02g58590
and LOC_0s12g41720, the other candidate genes showed significant differences between parents. The results laid
an important foundation for exploring genes that regulate the mechanical strength of rice stems, further screening
and breeding rice varieties with strong lodging resistance.

Key words Oryza sativa, mechanical strength of stem, QTL mapping, candidate genes, lodging-resistant
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