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(RO A AR R R R B, 22 M 730070, 7 A RRME B ARAEDTSEIT, A T 832000 )

R 4K AR E R AR ( Gossypium hirsutum L. ) 4F 450 IR P 68 2 AR GEbR | 31845 3K ah o) SEAT SR R AR
AR AR TRE L, RBTRA IS AERAS AT (R ) A A BESATER, A B RS &K AL A (MLM, mixed linear model )
Stk B S ASIRIE GG L YK B A ik BB AT A K R 4 K BK 5 A7 ( GWAS, genome-wide association study ), £ R &, 5 ANERIE
THEREARBENEABMAY ZAR -G LR, L) LEE RS, H e KEEF RHH 3.97%~8.44% , F %% EEF &
A T85%~11.26%, 75 25 AR, AR A e KA x IR EARX 4 Y K Ao iR B A M EF %0 (P<0.001 ), R
KA A BRI AT R R, SIS AT 5 2 AN KB, GWAS 240 3) 5 A5 2F 4 K B An 5% B % A 769 SNP, 2L P
4,8 D12_57032285 5 e K EAr ik B R F KB, SR E 2 F XIE3 A SNP 42,5, 9 5142 T A05. D11 #2 D12 $ &
1k b, f##E 8.05% . 12.47% F= 8.79% #y R R & 7, M JF F 15 K F K A 5 5 A A05 15144433 (AA ). D11 24483544 (TT) #=
D12 57032285( CC ); 55 4F 4 3% 5 B % 5 8% 3 A~ SNP 45,5, 5 3142 T A08.D09 #= D12 # &4k b, f8 9.03% ., 7.94% F= 7.90%
o R T S AL E LA 5 A A A0S 84604654 (TT ). D09 43463271 (TT ) A= D12 57032285( CC ), i id # 4 R [l 4%
FUH R R AR AT, TRk B 30 AT S 4 X AR EAAR, @id GO § &9 f KEGG Rtk 1254 &
W AEBERNERA LS RORIEGRELGHMAS - ZBrME (ATP ) it 45k B3k b ZAE A, Rltid 2 £ & o0k
RHFEIZ . BB LR T AARFLL Yo JUMEAR 09 5 F A5 2 RARAL B 1R 45 |

KSR (AR PR SR AR A XIS A FAL LI B AR

Exploration of Elite Loci for Fiber Length and Strength in Upland
Cotton and Prediction of Their Candidate Genes
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Abstract: Fiber length and strength are the two most important traits in fiber quality of upland cotton
( Gossypium hirsutum L. ), and the understanding of their genetic basis is significant for breeding cultivars with
high-quality cotton. We performed the genome-wide association study ( GWAS ) for fiber length and strength of

association analysis group which comprises 315 upland cotton accessions grown in five different environments,
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through the mixed linear model ( MLM ). The results showed the presence of some differences in the phenotypic
values of fiber length and strength, of high generalized heritability, with the fiber length variation coefficient
ranging from 3.97% to 8.44%, and the fiber strength variation coefficient ranging from 7.85% to 11.26%. The analysis
of variance for fiber length and strength showed highly significant effects of the genotype, environment, and genotype-
environment interaction ( £<0.001 ). Cluster analysis and population structure analysis showed that the 315 accessions
could be divided into 2 groups. A total of 5 SNPs significantly associated with fiber length and strength were detected by
GWAS, among which the locus D12_57032285 was significantly associated with both the fiber length and strength. The
three loci significantly associated with fiber length were located on chromosomes A05, D11, and D12, respectively,
which could explain 8.05%, 12.47% and 8.79% of the phenotypic variation, the elite allele types being A05 15144433
(AA),DI11 24483544 ( TT )and D12 57032285 ( CC ). The three loci significantly associated with fiber strength
were located on chromosomes A08, D09 and D12, respectively, which could explain 9.03%, 7.94% and 7.90% of
the phenotypic variation, the elite allele types being A0S 84604654 ( TT ), D09 43463271 ( TT )and D12 57032285
(CC ). Through the analysis of gene expression patterns of two sets of different transcriptome data, 30 candidate
genes that might be related to fiber development were selected. Through GO enrichment analysis and KEGG metabolic
pathway analysis, it was found that the candidate genes mainly involved proteins or protein complexes and selectively
and non-covalently interact with adenosine 5'-triphosphate ( ATP ) , and the metabolic pathway was mainly the
ribosomal metabolic pathway. The results can provide a theoretical basis for molecular genetic improvement of cotton

fiber quality traits.

Key words: upland cotton; fiber length; fiber strength; genome-wide association study; elite allelic

variation; candidate genes

AR ( Gossypium hirsutum L. ) 25 i &
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study ) J7ik BB A A E Y A2 2 IR 3 ) T
HSE R, o B IR D vk AR AR TR
WFE , 58 RS S 274 B ARG 9 QTL . GWAS
YE R QTL 72 (A 35 AN T T-B , AR AE MR AL £ 4t
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4T GWAS #7424 S BRI 25 5k )
SNP i/ 5 HAR S 46 0 A8 S 2, JEE5 A0 kRN
REAEAN[R1ZH 2 si AR i , 0000 A A SRS st BRI
()5 21 2 8 i B2 AR DG Y e B BR PR i pE g
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1 #RERE
1.1 RIew R

AW FT 3 F 315 A~ Bifi Al 5 F (R D) il 56
oRE, Hor 290 A~k A EAS [R] B % Y A R
(%), 254 & W E AR5 3 S Fp . E 290 4
FirCER ) T, 123 Ak B F 800 3 A XL 5140k
A FRILH AR X 96 4~ A T IL R BEAR X 20
Ak B F AL R R B X5 25 A E AR5 | HE A A
FEIEE 21 DNFFTHEE 4 4o Rk IR K532
SIATHTI & FARE B —3 " (B http: //doi.
org/10.13430/j.cnki.jpgr.20210118002, Fff & 1 ),
1.2 HERE

T 2014 4FF1 2015 4EAEW 2 BH CAY ) B Ay
[ (SHZ ) LA K 2019 AE7E #7872 /- 4 ( KEL ) H (7]
FRHE R AT REIR , B3k 5 ANEREE, 430l a4 AY-
14, AY-15 . SHZ-14 SHZ-15 FI KEL-19, Fif7 ik 4
FH (R0 5K F BEAIL X 2 RS0 15, BN A 1 3
ANER R A B R (R ) BATRE, 1T
1 5.00 m, 17 0.80 m, #kiF 0.20 m, B4 S AP (R )
A 18~23 A~ Bk s A 1] RN ZE IR il o5 B
(&) BRAE 2 47,4715 2.00 m, 175 0.45 m, ¥k IE
0.10 m, /™Rl ( 2R ) 29 40 ARk, 5 DFMHIREE
B R s A T A R
1.3 BURE AR S EIES

TERAER 9 H T AR AE ORI, X A i
(&) R ER, IARE A s T TR E H 2R
FIRRES 20 Ao FLAEJSIULAF4ERE S 29 12 g 540k
A FR A AL 21 2 o 5T W A 6 T s (] R 2
FH ), ffi H HVI-MF 100 430 #5 46 I 21 4K R 2F 4 5
ALY BT IRTE AR . I SPSS26.0 FRAT45 FR
bl NN e S N I S L (B s A T BUAIE SN
505 22504 PR K FE AR L ) SstdL I
14 BEST BEEHS T SEHRFEEI

S0 = F T AL 35 315 A AR (R ) 1 S B
43 AT A R CTAB 7 M 2 i 21 23 v 2 i3
41 DNA""™", i 1] SLAF-seq J5 12 % i% Bf 4 37 47
R0 ARSI R Y L R ZH R 9, TS 0T R R it

HIAR TM-1 22 5L N 41551 2 6T HOXT, T IR sk
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TASSEL 5.2.50 BN ZR RS T RIS T 1o
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1.5 =ERHAXBKSN(GAWS )

HIJH TASSEL 5.2.50 #XPHRE-A LR (MLM,
mixed linear model ), VL PCs Fll 3 4% 2 R REUK Hy
PhAE 5 AT GWAS 43 AT, S8 08 2F 44K 3 2T 4 0
JE 1 5535 SNP i 2112, GWAS 1 2% fi7 4 1 B
( Bonferroni ) P 4 7.5 E-06 ( 0.5/ & 4% ic £ n, HJ -lg
(P)=443), -lg(P) = 443 BO B0 E S HR
PR 25 A SR B SNP 37 A, 98 )5 1) EXCEL 42
il HH SCIAS 1 1 2 W5 5] ( Manhattan Plot ), MR #iE 4>
SN ARy LD s 5, i 40 5 .35 SNP i i fir
FERY) QTL X ]
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AR AR S AR
1.7 f&RiEEETN

HE 45 SNP 37 5 7 Fili b A 556 PR 201 (%) ) B A7
B, 455 LD BY U B, A A AL 2 e Ak A 20 A
B HE B M 3k (http: //cottonfgd.org/ ) 3k 75 QTL X
) N R A AR S I e o ARl R A (NAU,
Nanjing Agricultural University ) F1 7 & 4 [l B} 2%
e #5 A€ WF 55 BT ( CRI, Cotton Research Institute of
Chinese Academy of Agricultural Sciences ) 5¢ ¥,
WA ZH 5 S 8 o3 AR iR B P 1Y) FPKM
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HEREIR I RE BB S0 T
2 HBRESH

SR EMEEERNSIT S0
T 35T i AR G IR AT BT 5 AN IAEE N AF4R
JE NG T ARG AT, KB 2 MMERIR B T iz AR
(R 1), YK ST TE 20.14~34.59 mm Z
1], ~F- Y48 A 28.08 mmj ARifE 25 i F ol 1.12~2.17; 48
2B 3.979%~8.44% , 178 T ZECH 5.60%.
2T Y5 B 43 A5 1E 21.17~40.65 cN/tex Z [1], “F-21{H Ky

2.1

FR1 SOTEARETHEKEMNEENSITERHIR
Table 1

28.56 cN/tex; HRifE 22 [l 2.36~3.07; A8 53 R HGE
H 7.85%~11.26%, V-3 78 5 REU K 942%. Bith
gl I, £F 4K B R PR R AUE AR 5 3
B diA —8 HE—EmES, &
A B SR EE R | SR T, 43 1R 60.75% Fi
62.52% , 7% W 21 A A< 5 13 B PR 7 35 A% A AR
(% 2), (BRZIRET Ty 2200 R, BE A PREE AL
PRI x BRI B AR A4 i B AT A 2 i)
(P<0.001 ), 72 HARMIRZ BRI PR E R 2R 1) i 5%
M), 5 B 2253 BN I T GWAS 43T,

Statistical description of fiber length and strength in five different environments

PR Trait 5 Environment  f/ME Minimum e RfH Maximum P+ bRifidi Mean = SD R FRE(%)CV
LR (mm) AY-14 24.55 34.59 29.60 + 1.37 4.62
Fiber length AY-15 23.25 34.40 29.06 +1.70 5.85
SHZ-14 25.16 32.09 28.15+1.12 3.97
SHZ-15 2427 32.27 27.83 + 1.50 5.38
KEL-19 20.14 32.55 25.75£2.17 8.44
LFHER I (cN/tex ) AY-14 23.87 39.93 30.66 + 2.46 8.03
Fiber strength AY-15 23.05 40.65 29.61 +3.07 10.38
SHZ-14 25.64 40.54 30.13 +£2.36 7.85
SHZ-15 22.90 36.40 27.06 £ 2.60 9.60
KEL-19 21.17 36.46 25.36 £2.86 11.26
A 3sF 22 RESW BHEENSTEEMA TGS
AR S0 2 i I F F SLAF-seq J5 1 4 6145 315
E 30l AR AR SR (2R ) BRI REA A T R AR
e P15 F 13391 4N Bt SNP ARiC . AHFST 5
ﬁ THx 4t SNP H KAV , Al TASSEL #fx Hoidk
% 2 13RI BT TEARLEG 73 17 SOE RIS H 30, &
AL 7R, X SE R R RECRT LAST S RS RE
0t : : . : Ho £r U Ric AN A 114 AN RS2 [ 41 b Fh A
B LR (R ), B BRICER MY 201 AR
-~ e ENTEFE SR (R) (B 2A),
g 35t J& B SNP FRicd 47 E 15370 B (PCs ), JFAR 5 PC1
ég 1 PC2.PC1 1 PC3 W45 AL IZIEAR S Ty 2 D
5 RE (I 2B.C ), I 46 315 NBHOAR SRR () 53
E Hy 2 AR SR TS I 9 4046 SNP Rk
T LR LD 4347, 24 LD R4 2 il 8 i K
{20, B r* M R AA 0.20 FEAIREY 0.10 A, 4

AY-14 AY-15 SHZ-14 SHZ-15  KEL-19

FL: Fiber length, FS: Fiber strength, the same as below
B 1 315 iR mi ( R ) RAEREMALRER
RESTIER
Fig.1 The phenotype distribution of fiber length and fiber
strength in 315 upland cotton accessions

FEPRZH | SNP Amic (8] U 75 2 9 #R R 25 244 500 kb
(B 2D ), 455 32 W2 5l AR G T 20 b A £ 4 5
RZHF LD {EZ°A 500 kb,
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Table 2  Analysis of variance of fiber length and strength in multiple environments

PR AR S SR A Rl Y7 F1A PH W% 71 (%)
Trait Source of variance DF SS MS F-value P-value H
SRS FEPR Y 314 7841.01 24.97 29.59 0 60.75
Fiber length
78275 4 3425.41 856.35 1014.85 0
FLRF x ks 1256 1795.76 1.43 1.69 3.41E-31
L YE5E JLR 314 26438.54 84.20 28.29 0 62.52
Fiber strength
78775 4 9513.64 2378.41 799.18 0
FLRF x bR 1256 4753.37 3.78 1.27 1.10E-07
A i (0 g 207 —
| l / 10 F
\| /7= 8 ol
V=== =
= = gR' -10 -
B 20+
H 50l
-40
T Hisr1 PCI
C 30 D 0.5
20
n 041
¥ 10t L
o 0.3
—10 F 0.2
]H —
-20 0.1F
=30 L L L L L N y
-40 =30 -20 -10 0 10 20 0 500 1000 1500 2000 2500 3000
R4 PCI WPEYE (kb) Distance

ARG BL C: 315 AN () IR 04 D SEBUR-P 04

A': Phylogenetic tree, B and C: Principal component analysis of 315 accessions, D: Linkage disequilibrium analysis

& 2
Fig.2

23 BEMBALEKEFEENSEFNAXEKSHT
( GWAS )

F] FH TASSEL %% 14 9 MLM (PCs + K ) #& %,
T 5 A6 BB G 2T 4 K8 R0 HEA T GWAS
43 H1, LA -g(P) = 443 [ SNP 45 I\ i J& & 3 i
s, K I 3] 54~ (D11 24483544 . D12 57032285,
A05 15144433 . D09 43463271 Fll A0S 84604654 ) 5 £F
K R R I 3 G EK Y SNP AV 4 (2 3), FEIX Bt
SNP 37 f5, 71, 34~ 7 4 (DI11_24483544 D12 57032285

E-T SNP B 315 M amff ( & ) BHELEHF0 LD SRR

SNP-based research on population structure and LD attenuation of 315 accessions

F1 A05_15144433 ) 521 4K J37 10 35 0CHE, e A1 140301 43
A T Y €4 14K D11.DI2 F1A05 [, 43 53 fift & 12.47% .
8.79% F1 8.05% 1) & A A% (% 3, K 3A.B.C), TE
AY-14 Fl AY-15 P~ 18050 PRI rp 1 REAG I 31 SNP A7
& D11_24483544, H B A7 f i 19 g (P) {E. (640 ) Fl
T K 3 AR S i R R (1247% ), 1 D12_57032285 Fl
A05_15144433 {UAEHL—FREEH P ], 5350 3 M7
J5(D09 43463271, D12 57032285 H1 A08 84604654 )
B LR Y B 2 OCHK, BT I AR B — PREE g A
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F], 43953045 T D09 . D12 F1 A0S YL fafA L, vl 435l
T 7.94% .7.90% F19.03% 1) < AU AR (£ 3, F 4A.,

x3 S5RHEREFMEEEKEZ XK SNP IS

B.C), M4, SNP {175 DI2 57032285 54746 K
LFYESRIE 2 RIS SR R i K

Table 3 The SNP loci significantly associated with fiber length and/or strength

PR SNP 137 Pk e 1o (P) TS ERRER (% ) 7N ElkiE QTL
Trait SNP loci Chr. Position & R? Environment Reported QTL
3191 D11 24483544 DIl 24483544  6.40 12.47 AY-14/AY-15 [7,10,12-15]
Fiber length DI12_57032285 DI2 57032285  5.54 8.79 SHZ-15

A05 15144433 AO5 15144433 524 8.05 SHZ-15 [13,18]
LYt D09 43463271 D09 43463271  5.10 7.94 AY-15 [13,25]
Fiber strength D12 57032285 D12 57032285 491 7.90 SHZ-15

A08 84604654 A08 84604654  5.00 9.03 KEL-19

24 RESNPRARENTRHETE NARSEIEH, HE 3 A S EFYEnm T i 3 OCHR A

X} FiAR 54> SNP A st -7 FI S0 78 S B0
TE 3 SR T o 2 OCHR A7 i, A0S 15144433
TE7E AA (n=59 ), AC (n=50 ) il CC (n=203 ) 3 Fh&5{i;
AR A AA B 21 AE 4 B2 P2 (28.56 mm )
BT CC A (27.91 mm ) ; D11 24483544 /77E TT
(n=176 ).CT (n=15 ) Fl CC (n=71 ) 3 FHEENIAE FAAL,
TT BIFLT4E K B8 (28.35 mm ) B B 2585 T CC
#(27.25 mm ) ; DI2 57032285 #£7E CC(n=271).CT
(n=11) A TT (n=23 ) 3 FP A5 AR 2 A0, CC R &£F
YK B34 (8 (28.18 mm ) A 5k 2 v T TT A4 (27.35
mm) (%4, E 3D.E.F), WIEMLLLERKENT
Fh H A5, AT B E D11 24483544 (TT ). D12 57032285
(CC) F1 A05 15144433 ( AA )}y 21 4 K JiE 1 e S 4%

R4 BEESNPIRCHEMERARER

A08 84604654 FE7E TT(n=25).AA (n=235) il AT
(n=6)3 Pl v A8 SF Y TT Y 1) 2F 25 1 7241
(29.94 cN/tex ) =T AA 1 (28.36 cN/tex ), H AR E]
ZE/KF-; D09 43463271 £1E TT (n=95 ). CC(n=148 )
1 CT (n=67 ) 3 FHEA AR S ISR, TT BRI LT L
I(H (29.51 cN/tex ) i 2 55T CC #Y (28.01 cN/tex ) ;
D12 57032285 (1) 3 Fh &5 1 48 5 43 51 ok CC (n=271 ),
CT(n=11) I TT(n=23 ), CC B ) £F 2k 538 Ji&F *F- ¥4 {8
(28.68 cN/tex ) /5 T TT %4 (27.91 cN/tex ), (HA A E] i
FKF(F£ 4, 4D E.F ), SBMACTYERIENT
it H b7, A08_84604654 ( TT ). D09 43463271 ( TT) Fil
D12 57032285 ( CC ) J&: S £F 4k BV ERA A 5755

RiAE St

Table 4 Allelic variation composition of the significant SNP markers

LEN SNP 137 A AS SIS 1/ SRR S AR ST 2/ AR SN AR SR 3/ AR
Trait SNP locus Allele 1/No. of cultivars Allele 2/No. of cultivars Allele 3/No. of cultivars
ESR3IS1 S AO05_ 15144433 AA/59 AC/50 CC/203
Fiber length D11 24483544 cc CT/15 TT/176

D12 57032285 CC271 CT/11 TT/23
LRYER A08_ 84604654 AA/235 AT/6 TT/25
Fiber strength D09 43463271 CC/148 CT/67 TT/95

D12 57032285 cCR71 CcT/1 TT/23

2.5 ERIEEREATN

HR G bl M AR S5 B A5 B # Bk 5 Btk
R SR SNP A s, Eb X 21 i oA 2% JE R 41
o FZERLD iy 500 kb FEUIE B, FEIX 2L SNP £/ 5
3L 1 Mb (1430 B NP2 ICEE ], 2EAE 5 4> SNP £ 1

M3 A H bR X3k 356 N FER g R, AL NAU
) RNA-seq #0483 R 33K 1) FPKM {H, & #H 289
AR Z T 12 MAEA LT — AP e R
ik, 67 A FEFALE T A 2 o R s 38 B ARMIK
TERL R IR 1Y) 289 ANFEH 1, 63 NI R EAR LT 4
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% 5 5 i
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AA AC  CC cC__CT _TT ccC__Cr 1T
A05 151444433 D11 24483544 D12 57032285

A B I C#R 3 MK ICHE LA DVE FIF 30K 3 ML iAEZEIEL, * R+ J3p 53R 0.05 #110.01 (9 3 KT R 1)
A, B and C indicate the three loci associated with fiber length, D, E and F represent the boxplot of the three loci. * and ** indicate 5% and 1%
significance level, respectively, the same as below
B3 FHEKER GWAS EREXBRULAHNAFEMLER
Fig.3 GWAS results of fiber length and the elite allelic variation of the associated loci
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Fig.4 GWAS results of fiber strength and the elite allelic variation of the associated loci

PP A mERLEE, RIFEHE LR K
W63 MM ANIHCT M), Hob, T4/
33 A~ FE PR S BEAE 5 Fl 10 DPA ( days post anthesis )
(LT Yl R P 35k ARy 10 ALK 384 25
DPA £F 48U s 3ik s ALY 20 A~ FE R E 227
20 DPA £F4EH 4 aRak (I 5A ) ;5 i 8 H Y
G185 bR AR S [ IR 30 2T 4 28 20 b 265 19 63 4
LB LX) 3 CRIE s P, & 301 A% B 61 4>
FEH L ML CRI A9 RNA-seq £ 8 b 56 PH 55 34 Y
FPKM {H, Al M X 61 DK 73 1~4 4, 55 14
(1) 14 4~ FE R 3 AE 5 DPA F1 10 DPA 119 £F 4 4 21

W IR S 5 2 Y 4 AR R BRI R s ek
553 U1 18 N IEFTELT 4k T 1Y 4 4B 1A 45
AR 5 4 A 25 IR R EAEAR 2R EFE A
upSE A AU R A (B SB ) 5 2845 NAU Al CRI
PILLEE SRR, R 30 NILR /DL 4 LT
e f AU —ArhE RS (K SC.D ). I HENX
30 A e PRI 2 4 It b R 2T 2 TR R B R 174 i 1 A
(F£5) 2L lRxX 30 N EEF S0 a b,
c 3N, a iy 19 N JEH 2 AE 5 DPA il 10
DPA T4l b i 58 228 A T B S 4P 4R K
JEA K5 b 2800 7 AL A = 2LAE 20 DPA 1 25 DPA



1140 7/

ML AL iR Rk SR N T B S AR 4l B A
K e KR 4N HEHTE 4 DR LR 4 2 b 4
B ANRIRR B ) 2208, LR BE R AT Be R i) 5 4F 4R
BEFIREE 2 S HRAE G

XF bR 304 e A #E 47 GO ' O 4k B A
KEGG 1R #f i& 12 43 #71, & B 28 A~ 3L R A7 — &
() A W) 2 3y BE 1 B (http: //doi.org/10.13430/j.cnki.
jpgr.20210118002, Fff & 2 ). GO 4% % i 7~ , 1£ 1% 30

O O 2%
ANFEE PRI R T 92 R EA, g2 AN A
/S

iR, AN RS 5EARSEARE
AWk ek H AR MR 5 /R (GO: 0005515 ) 5
3NERSYE S - =BT (ATP ) BEREM: H AR
Wb A EAEH (GO: 0005524 ), ¥ KEGG 73 Hr4h
IR T 16 MEF GRS, Hp7E 2 23K (GH_
A05G1600 F GH_D09G1606 ) Tl T 7 43845, It &
T e FE AR S (ko01100 ),

Group 1

| © =MW

Group 2§ _»

Group 3

Group 4

Group a

Groupb

Group ¢

Q
0,
L <
=N
@

[
=
=}
o
=
o
@
=

1q) edpQ]

[%3
S W
(ST =%
hoRise]
o
= =
o o
o o
s o=

A: B R R (NAU ) RNA-seq BURTELTAELH 2 mi 334 1 63 AR BB BEA; B i ROV RL A BEARAEBT 50T ( CRI) RNA-seq
B L AR S PRI 61 AN (2RI C: NAU Hil CRI 3[R 495 JBUAT s D= 30 A B bl 1 2 b i ] 5
AR RO SR — (05 ek st 1S AR R, 21 6 ik, S e R Iak
A': Heat map of the expression pattern of the 63 genes that are highly expressed in fibrous tissue from the RNA-seq data of Nanjing Agricultural
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Fig.5 Expression analysis of candidate genes for fiber length and strength in different upland cotton tissues
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Table 5 Candidate genes for fiber length and fiber strength of upland cotton

K 1D FEH AR TR PASEEREN K (bp)
Gene ID Gene Name Description Chromosome Length
GH A05G1577 IODI A 10-DOMAIN 1 A05 2635
GH _A05G1584 A15g45950 GDSL P i / i it A05 2953
GH_A05G1596 PSKR TP B2 A 1 A05 1013
GH_A05G1600 glpV BH IR (L 1 A05 8224
GH A05G1602 E6 EIH E6 A05 740
GH_A05G1603 ¥-3 RFAERYE T A05 1445
GH_A05G1604 At4g28440 RFMEN R [ A05 1102
GH_A05G1608 Atlgl4450 NADH i %0 [ 2 ] 1 beta A05 221
WA AW 3-B
GH _A05G1611 Stard10  START Z5H8R I 15T 10 A05 1921
GH A05G1630 Piezol JE H R LA BURR S T I A 1 A05 1723
GH _A08G1288 MTPI SR ZHE 1 A08 758
GH_D09G1606 ADK?2 MR 2 D09 2954
GH D09G1613 MYHI3 MR 13 D09 1466
GH _D09G1626 SIFA2 DNA 256811 SIFA2 D09 1499
GH D09G1630 IODI T 10-DOMAIN 1 D09 2554
GH _D09G1632 IRX9 ATRERY B-1, 4- ABHLERL G IRX9 D09 1725
GH_D09G1634 RPS23 40S HWERE ) S23 D09 1131
GH D09GI1665 At2g37660 RFMER R, R E D09 2110
GH_D09G1672 PBLI0 AIRBMY 225 / I 2R B 11 PBL1O D09 1791
GH _D09G1683 ATL53 HEE M RING-H2 #5451 ATLS3 D09 548
GH DI11G2053 ok DIl 1199
GH DI11G2058 RALFL34 11 RALF-like 34 D11 404
GH DI11G2063 At5g67130 FA PI-PLC X Z5#3R A0 26 1 ot D11 3341
GH_DI12G2405 AAK] AP2 FHIOCHE 10T 1 DI2 878
GH DI12G2409 At5g47570 NADH i & [ iZER ] 1 beta D12 1879
W AL 8, Lok fk
GH _DI12G2425 CMLI3 AIBERYASAS G F 1 CMLI3 DI2 2165
GH DI12G2439 KINUA UK EH R R 11 KINUA D12 7603
GH_DI12G2443 BASS6 AREAYEN /AR L s B DI2 2553
BASS6 , 434k
GH _DI12G2448 Atlgl12500 BB RN / BEIR R a1 DI2 1076
GH _DI12G2482 [ESN DI2 1380
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