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JRE KM o, ) 4 N5 40 e iE PRP K8
H g e UL, {255 4 14~ GhPRPL 3L N i
SEKINEIERZ IR, BR T Pro rEAER midh, 5
R 40 e BE PRPs £5 R A —FF, AR — TR
PRP R . USRI RIS R4 R B, I
W 3 NS AR Rtk B SRR, Ak 2 A
FERTEREIE 7 AT ARk, BRI RIEA
H BB AR LT 4 1 i s LAt 20 2R 40 i e A rhold T B
YER.

1 #RFTTE

1.1 &Y

Mt 46 (Gossypium  hirsutum Coker 312) Fli -1 £&
70% £ 11 K 1A 1 min 5, FFH 10% H0, ¥
B 1~2h, BEEHIEHEKYE 3~4 K, T 28°CH;
TR 24 h )5, CRERR T ECT 12 MS i 9R3E B
Hi A (16 h O /8 h FRIEE, 28°C). #hig /K 5~7 K
Ja. UL RWREL. et TR E RNAL AR, AE
74, 2 dpa (day post anthesis) 2T 4 . 5 dpa 2] 4 .
10 dpa 74k, 15 dpa £1-4E. 20 dpa £F4EH1 10 dpa IR
ERA B B K PR (P A A E R AR
1.2 GhPRP 3~6, GhPRPL ¢cDNA 5B 5XE

MARAE cDNA 3CZEMSH B HL Bk Lk 2 000 £ 4
cDNA o, I8P 41 43 Bt LA S G i 2 11 5T
RPN LLEI BT, 73 B 3RAT 5 N %ifith PRP ¥) GhPRP
LK (cDNA), 144 GhPRP3~6. GhPRPL.
1.3 FHI5Hh

F] DNAstar (DNA star, Madison, WI) 73 T4
TR A2 LR 75, FH Clustal W (http://www.ebi.
ac.uk)WEAT 2 AN 1 B A 1B 0 4 Lo 43 A, H
Motifscan (http://myhits.isb-sib.ch/cgi-bin/motif scan)
43 T FE IR &5 R 38, ] protparam (http:/www.
expasy.org/tools/protparam.html) 73 7 &5 [ )it [ % &
B2 2 i, A Kyte-Doolittle Hydropathy Plots (http:
//fasta.bioch.virginia.edu/fasta_www/grease.htm) 73 #7
A S KB K, H SigalP (http://www.cbs.
dtu.dk/services/SignalP/) 43 #t 7] fE 1 15 5 Ik /7
%1,  H NetNGlyc (http://www.cbs.dtu.dk/services/
NetNGlyc/) 77 1] GE[¥) N-glycosylation {77 .
1.4 RNA 4 Z7#0 Real-time RT-PCR ##f7

R CTAB 3% 4 HUMS 4E 41 21 B RNA,
DNase(RQ1 RNase-Free DNase, Promega A )V {1t
Jii | RNeasy Plant Mini Kit(Qiagen 2 @)4fifk. W H
S 2206 7€ Bt RT-PCR £ (P26 5E it PCR AU 5

‘4 MJ Research, Opticon 2), Z M ik [19] 31T
GhPRPs (ML 3. o8, K Rde A AR
NIREL. s AR, €25, 2 dpa £F4E. 5 dpa £F
4. 10 dpa £F 4E Al 10 dpa IEEK. 15 dpa 2T 4 .

20 dpa £F4E%5) i) 5 RNAQQug/ #£) ] SuperScript™
II RNase H- Reverse Transcriptase (Invitrogen Life
Technologies) % # 5% 1% cDNA. #& 5, LL cDNA 4
BB, FAEDRE 3 519 (3% 1)F1 Real-time PCR
Master Mix (TOYOBO, Japan) # 17 Real-time PCR
SN i 4E polyubiquitin & K (GhUBNYE 4 RT-PCR
SN FRT A BRE, AR DR — A1 A B 4 48 S
SYBR-Green % A M. A AN K5 PR (1) 2 1k 7K P A6
i g A5 ¥=10"""" x100% i 55 (H H A C=Ghy—
Ghups  3.57 J& FI I GhUBI il # 1) ks e i 25 y =
-0.28x+9.87 FRER M BIKL, R I FRIEMZ 10
51 PCR G340, B 3 Ik, Giukor b sl 4h AL

Table 1 Primers used in gene-specific RT-PCR of GhPRP

genes
Genes Primers
GhPRP3 5" GTA CCA TTG CCA CCT CCG ATG 3’
5' TGTGATGGCAGAGTTCATTCTC 3’
GhPRP4 5" GCATATCAGCAGGCTTACTACC 3’
5" GGCTCAGATCAGATAAACAGTAC 3’
GhPRPS 5" GAG AAT TCT GAG AAG GAA CCT 3’
5" TAACTGAATGACAATAATTCAAG 3’
GhPRP6 5" CACCAGTATATGAACCTCCAAAG 3’
5" GGTGCATTAATGGTGGCTTAGGT 3’
GhPRPL 5" CCACCAGTGTATGAGCCTAAG 3’
5" GAGTACTGCCATAAGCACTCT 3’
GhUBI 5" CTGAATCTTCGCTTTCACGTTATC 3’
5" GGGATGCAAATCTTCGTGAAAAC 3’
+
2 & =R

2.1 GhPRP cDNA " B%XE

K BE LR AL ve B (1) 55, X 2 000 2 A4S
cDNA b B, i B R E 41 40 A DL R i i
F 5 A1 B S A5 B 7 e A, e 31 5 A4 G
f PRP () ¢cDNA PH 1 v [, i 4 4 GhPRP3.
GhPRP4. GhPRP5. GhPRP6. GhPRPL (Accession
numbers in GenBank: EF095704 ~EF095708). 4y |
il IX A0 o ke 2 1 R R AR A KRR B, G
SR T T REER, FRATRX 5 AN SR ik
177 5T, GhPRP3 cDNA L7 333 bp f T Jif 7] 132
HE (open reading frame, ORF), Zifd—4> 111 %
KR E AL R E A s RN 11.74 ku, pl
478, & & Pro (32.4%), Leu (17.1%), Ser
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GhPRPL
GhPRP6 ATGTCTACAACACACTTGCTAGTATTCCTACTTGGAGTGGTGACTCTCACCACTCCCACA 60
GhPRP5
GhPRP4 ATGCCCAAACTCGCCGTTTCGCTT 24
GhPRP3
GhPRPL
GhPRP6 TTTGGTACCTACGAGTCACCAAATTATGGGAAACCCCCTACTCCTGAATTCAAGCCTCCC 120
GhPRP5 ATGGGGGAG 9
GhPRP4 GGCCTCGGCGATCAGATGCCTGACATGATTGAAGAATTGATCAGCAAGGGACAGCAGCTT 84
GhPRP3
GhPRPL ATGAACATAAGCCCCCTGTCTATGAACCACCA-AAGAAGGA 40
GhPRP6 AAGGTGAAACCACCACCATATGAACCTAAGCCACCAGTGTATGAACCACCA-AAAAAGGA 179
GhPRP5 AAGGTGACGATAATGGTGC-TGAAGGTCGACCTTCAGTGTAGACGCTGCTACAAGAAGGT 68
GhPRP4 GATGCAGTTCATTTTACTTATGAA-GTTGGCCTT--GTGGACAAGTTCCCCCCTGTGCCC 141
GhPRP3
GhPRPL AAAGCCTGAGCCTAAGCCACCAGTTTATACACCT--CCAAAGAAA————GAGAAGCCTGA 94
GhPRP6 GAAGCCTGAACCTAAGCCACCGGTTTATGCACCT-—CCAAAGAAA-——-GAGAAGCCTGG 233
GhPRP5 GAAGCAAGTACTTTGCAAATTCCCTCAAATACGAGACCAGATATACGACGAGAAGGCCAA 128
GhPRP1 CTGCTGAAATCTTTCTTGAGGGATGCAAAGAAGGCTGCATCTTCTATTTTAGATGATCCC 201
GhPRP3
GhPRPL ~ACCCAAACCACCAGTATA-TGAACC——-=TCCAAAGAAGGAAAAGCCTGAGCCT-AAGC 147
GhPRP6 ~ACCCAAACCACCAGTGTA-TGAACC——-=TCCAAAGAAGGAGAAGCCTGAGCCA-AAGC 286
GhPRP5 CACGGTGACAATCAAGGTAGTTTGCTGCGATCCAGAGAAGATGAGGGGCAAGA-T-ACGT 186
GhPRP1 AATAATACTGGCCGGGCTGCGCAACT-TGCTGCACGCAAAGAGCAATCTGCACTTCGGGC 260
GhPRP3 ATGGCAGCTTCCAACGT 17
%
GhPRPL CACCAGTTTATACACCAC-CAA-AGAAAGAGAAGCCTGAGCCCAAACC——ACCAGTATAT 203
GhPRP6 CACCAGTTTATACACCTC-CAA-AGAAAGAGGAGCCTAAACCTAAACC——ACCAGTATAT 342
GhPRP5 TGCAAGGGTGGCGATTCCATCA-AGAGCATTGAGATCAAACCACCTCC——AA-AGCCCAA 242
GhPRP4 TGTCATCAAGTGCATTGAAGAGTACAAACTCGAGGCTGAGTTTCCGCCTGAAAACCTCAA 320
GhPRP3 TTTCATTTTATTAGCCTGCTTC-ATTTCCTTGGGTTTTTCAAGCATGGAGGTTAGCCTAG 76
* * * * *
GhPRPL GAACC-CCCAAAG——~~AAGGAAAAGCCTGAACCTAAGCCACCAGTTTATACACCACCAA 258
GhPRP6 GAACC-TCCAAAG——~~AAGGAGAAACCTGAGCCAAAACCACCGATTTATACACCTCCAA 397
GhPRPS GGACC-CCGAGAATTCTGAGAAGGAACCTGAAAAGAAAACAGAGAAGCCTACAGAGTCCG 301
GhPRP4 GAAACGCCTTGAGCAGCTAGAGAAGACCAAGACTGAAAAGAGAAAACCAGTTGTAGTCCC 380
GhPRP3 CAACC——~CGAAATCTTCAGCAAGTGCCACCTCCATTTCCACCAATACCATTGCCACCTC 133
EES * ES ES * *
GhPRPL AGA-AAGAGAAGCCTGAGCCCAAACCACCAGTGTCATGGACCACCAAA-GAAGGAGAAGC 316
GhPRP6 AGA-AAGAGAAACCTGAACCCAAACCACCCGTAT-ATGAACCTCCAAA-GAAGGAGAAGC 454
GhPRP5 AGA-AGAAGTCTGAAAAGCCCAAAGAAACACCACCA-AAGTCACCGGC-GAAACAGGCTT 358
GhPRP4 TGCTAACAAGCGAACGCGTGTAAATAATGGTGGTCCGATGCCTCCTGCTAAAGCTGGCCG 440
GhPRP3 CAT=——=TGTCGCCAATACCATTGTCACCAGTACCA-TTGCTACCTCC———-ATTGTCGC 184
* *ok *
GhPRPL C——— ACCGGCTTATA 328
GhPRP6 CCGAGCCAAAGCCACCGGTTTATACACCTCCAAAGAAAGAGAAACCTGAACCCAAACCAC 514
GhPRP5 CTCCTCCG————— GAAGGCTTTTGTTGCACGGA T 387
GhPRP4 TTTGACGAATGCATATGTCTCATCTTTCCCGGCACCT——————————————————— CCTC 481
GhPRP3 CAATACCATTGCCACCTCCATTTTTA C 211
*
GhPRPL ——AGCCTCCAAAGAAGCCACCAGTGTATGAGCCTAAGCCACCAAAGCCACCGG 379
GhPRP6 CAGTGTATGAACCTCCAAAAAAACCTCCAATGTACGAACCTAAGCCACCAAAACCACCGG 574
GhPRP5 TGTTATCATGGTCATCGTGGTGGCCCTTGCTACTTTGG—-TGGACCACCTCCGCCCCCAT 445
GhPRP1 CATTTGTAAGGTCTCCCTCCCA-CACCCAGTACCCTGCTCCAGTCCCAGGATACC-CATC 539
GhPRP3 CAGTACCATTGCCATCTGCATATTTACCGGTACCATTGCCACCTCCGATGTCACCACTTC 271
* ok * Kok EEE
GhPRPL TTTACACGCCACCAAAGAAAGAGAAGCCCGAACCTAAACCACCAGTACATGAGTCTCCCA 439
GhPRP6 TTTATACACCTCCAAAGAAAGAGAAACCTGAACCCATACCACCAATGTATGAACCTCCAA 634
GhPRP5 ACTATTGGCCTT—————— ATGGTAGGCC——AGTTTATGTTAACTGGG——-GCGGCTGCGG 494
GhPRP4 CCCACCTCCCATGTATGGAAGCAGGAGCCCACCCACCAACCCCTATGCTTACTCACCAGA 599
GhPRP3 CTTTAATCCCA—————~ GAACCACCACCATTTCCTTCAATCCCAGAA——————— CTTAGA 318
ES * * *
GhPRPL AGAAA——CCACC——-GTATGGTCACTATCCAGGACACCCTCCATTGGGGAAGCCTCAATA 494
GhPRP6 AAAAG——CCTCCAATGTGTGAACCTAAGCCACCAAAGCCACCGGTTTATACACCTCCAAA 692
GhPRP5 CGGAA——GCACCTA-CTGTTATTGTT-TTGAAGAAAACCCACAATGCTCAGTCATGTAA- 549
GhPRP4 AGCAGTCCCTCCTCCCCTTGCTGGTTCATACCCTGGAGCTCCCATGAATTATCCCGCATA 659
GhPRP3 ACTA-—-CCACCACTTCGTAA 336
* ERESS *
GhPRPL -G 495
GhPRP6 ~GAAAGAAAAATCAGACCCAAGCCAACCATGTATCAACCTCCCACAACCCACCATATATG 751
GhPRP5
GhPRP1 CGGGGGCTACGGTAATGGTTTGGCACCAGCATATCAGCAGGCTTACTACCGATAG————— 714
GhPRP3
GhPRPL
GhPRP6 AGCCAAACCACCTAAGCCACCATTAA 777
GhPRP5
GhPRP4
GhPRP3

Fig. 1 Comparison of the nucleic acid sequences (coding region) of cotton GhPRPs
The nucleotide sequences were aligned with the Clustal W program. Gaps were introduced to maximize the identity. The conserved residues are marked

by asterisks.
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(10.8%): GhPRP4 cDNA 45 711 bp ) I 5 b 13
HE, Zwtith—> 237 M ILIR. “?Jﬁiﬁ 25.82 ku.
pl 4 9.46, & 7% Pro (15.2%). Leu (8.0%)- Lys
(7.2%) I8 15 ; GhPRPS cDNA {55 546 bp (1T
S BEAE, gnfs A 182 MNEILR . T HEN
20.57 kus pl A 884, ® % Pro (13.2% ). Lys
(13.7%)~ Glu (8.8%) & 1 ii; GhPRP6 ¢cDNA 1y
774 bp HFFIRABLHE, Gwbh—A> 258 N EIEIR
Iy T Rl 2935 kus pl A 9.55. W & Pro
(35.16%)« Lys (19.8%). Glu (11.6%) ] £ 1 Jit ;
GhPRPL cDNA {05 492 bp {7 BS2HE, Zwfis—
AN 164 NEIER . T RE N 1935 kus pl A
10.93. & & Pro (19.8% ). Lys (12.8% ). His
(9.8%)~ Ser (9.8%) [ £ 1 J5T. IX L8 PR 4 i 1) 2 1
JoU e i TRRE RO I 2 R 7 & .
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Fig. 2 Domain organization of proline-rich proteins
Typical PRPs composed of two main domains is shown in A such as
GhPRP3 and GhPRP6 in this study; typical hybrid PRPs composed of
three main domains is shown in B such as GhHyPRP1 (Accession
number in GenBank: DQ825801); while a PRP like protein in this study
is shown in C such as GhPRPL.
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‘ Hydrophilic ‘ Proline-rich domain
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Fig. 3 Comparison of hydropathy plots of GhPRPs
The hydropathy value of polypeptide was calculated by the algorithm of Kyte and Doolittle over a window of nine aa residues and was plotted as a
function of aa position (http:/fasta.bioch.virginia.edu/o_fasta/grease.htm). Values above the horizontal line indicate the hydrophobic regions, and those
below the axis show hydrophilic regions. The hydrophobic regions tend to be embedded inside the membranes.
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AfESIKX, TRERAE R R AR EA S ZF A, BEE A E S A RN 19 0k

AN AR LRI, 3 (I R X AT AN ]

[F)4F 5. GhPRP3 45 7 /> 9 ik(Z5 1Ll PPPFPPIPL)
I 74; GhPRP4 &4 2 4> 5 ik(Z41Lh PPENL)

F1 3 A 22 ik(Z¥4Ll PPPFVRSPSHTQYPAPVPGYPS)

(PCYFGGPPPPPYYWPYGRP); GhPRP6 & 1 12
A~ 15 Bk (5L PPVYEPPKKEKPEPK) [ 8 & ¢ 4] ;

XL E S R E L P55 O A 1Y) PRPs
1% 7E 1] proline-rich repeats £t K 2 % /& A [ 1)

LY : GhPRPS A MK S SIMARME (R 2), WiacBIDhRe oA 40 /e X et [ .
Table 2 Classification of the known PRPs in higher plants based on proline-rich repeats
Class Proline-rich repeats Distribution of proline-rich repeats Examples and references
I PPXZ(K/T) Tandem or in cluster SbPRP1/2 (Hong et al, 1989), GhPRPL this study
Il PPTY and PPTPRPS Dispersed or in cluster MsPRP5(Gyorgyey, et al, 1997) ,
ZmHyprp(Jose-Estanyol, et al, 1992)
I PPV, P(V/T)YK,KKPCPP Dispersed or in cluster AtPRP2/4 (Fowler, et al, 1999)
v PEPK Tandem or dispersed WPRPI1(Raines, et al, 1991),
\% PKPE, P(V/E)PPK Dispersed OsPRP1~4 (Wang, et al, 2006)
Vi P(I/V)PL Dispersed GhPRP3, this study
VI PPP(F/M/L) Dispersed GhPRP3, GhPRP4, this study
Vil PPVY(E/A/T)PPKKE  Tandem or dispersed GhPRP6, this study
KP(E/G/K)PK

2.2.2 PRPL(proline-rich protein like) ) 45 #4455 .
GhPRPL & [ FUF 41 1 N s A2 58 K 1 17 51 (]
3), X5

[i], {H7E C %X Pro EH £, 40 M IER LA
A7 26 4> Pro(65%), 17 8 4~ 5 IK(Z5 18l PPKKE)

SRR MR i A A R R )E, b 3 A 5 Ik E R (PPAYK,
GhPRPL
GhPRP3
GhPRP4 ———MPKLAVSLGLGDQMPDMIEELISKG-QQLDAVHFTYEVGLVDKFPPVPLLKSFLRDA 56
GhPRP5 MGEKVTIMVLKVDLQCRRCYKKVKQVLCKFPQIRDQIYDE 40
GhPRP6 MSTTHLLVFLLGVVTLTTPTFGTYESPNYGKPPTPEFKPPKVKPPPYEPKPPVYEPPKKE 60
GhPRPL ~MNISPLSMNHQRRKSLSLSHQF THLQRKRSLNPNHQYMNLQRRKSLSLSHQFTHHQRKR 59
GhPRP3 ] MAASNVFILLACFISLGFSSMEVSLATRN-————————-LQQ 32
GhPRP4 KKAASSILDDPNNTGRAAQLAARKEQSALRAVIKCIEEYKLEAEFPPENLKKRLEQLEKT 116
GhPRP5 KANTVTIKVVCCDPEKMRGKIRCKGGDS IKSTETKPPPKPKDPENSEKEPEKKTEKPTES 100
GhPRP6 KPEPKPPVYAPPKKEKPGPKPPVYEPPKKEKPEPKPPVYTPPKKEEPKPKPPVYEPPKKE 120
GhPRPL SLSPNHQYMNPQRRKSLNLSHQF THHQRKRSLSPNHQCHGPPKKE———KPPAYKPPKKP 115
GhPRP3 VPPPFPPIPLPPPLSPIPLSPVPLLPP———-LSPIP——————————= LPPPFLPVPLP 75
GhPRP4 KTEKRKPVVVPANKRTRVNNGGPMPPAKAGRLTNAYVSSFP———————- APPPFVRSPSH 168
GhPRP5 EKKSEKPKETPPKSPAKQAS———- PPEGFCCTDCYHGHRG——————— GPCYFGGPPPP 147
GhPRP6 KPEPKPPIYTPPKKEKPEPKPPVYEPPKKEKPEPKPPVYTPPKKEKPEPKPPVYEPPKKP 180
* . *
GhPRPL PVY-EPKPPKPPVYTPPKKEKPEPKPPVHESPKKPPYG-HYPGHPPLGKPQ——————— 164
GhPRP3 SAY-LPVPLPPPMSPLPLIPEPPPFPSIPELRTTTTS 111
GhPRP4 TQYPAPVPGYPSPPPMYGSRSPPTNPYAYSPEAVPPPLAGSYPGAPMNYPAYGGYGNGLA 228
GhPRP5 PYY—WPYGRPVYVNWGGCGGSTYCYCFEENPQCSVM: 182
GhPRP6 PMY-EPKPPKPPVYTPPKKEKPEPTPPMYEPPKKPPMCEPKPPKPPVYTPPKKEKSDPSQ 239
GhPRPL —
GhPRP3 ~  ——
GhPRP4 PAYQQAYYR————————— 237
GhPRP5
GhPRP6 PCINLPQPTIYEPNHLSHH 258

Fig. 4 Comparison of the predicted amino acid sequences of cotton GhPRP genes
Multiple alignment of amino acid sequences which were deduced from the five GhPRP genes. Gaps were introduced to

maximize the identity. The conserved residues are marked by asterisks.
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PPVYE, PPVYT)Lj iL/f¥) PRPs i & 1) PPVYK
R N I ARGE SR, AR FeE A T4
JkE b, X ARSI Y) PRPs {H XA A T-HE 4 PRPs
(1) 5 AL A 0 R AT R

X5 ANE AT A Z A 13%~31% 11 7] J5
¥, BT GhPRPL Y GhPRP6 2 [A]47 31%[H) [A] V5
PEAN, AR A2 0 — A o2 LI Rl
(Kl 4), 1 H5 CATHRIE AEY) PRPs 1 [R] Y51 th
WA, W2 B 0w B il R 1) A .
2.3 54 GhPRP EREEMEAHALPHRIEEL
2.3.1 GhPRP J:RIAE A [FI AR AL AL 23 rh i) 22 72 3R IS
A E f RT-PCR $E AN IX S BL PR AR AR AL AN [ ZH 21
W AR BLIEAT TS, 45 R B8, GhPRP3,
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Fig. 5 Quantitative realtime RT-PCR analysis of GhPRPs
transcripts in tissues

I: Cotton roots; 2: Hypocotyls; 3: Cotyledon; 4: Petal, 5: Anther; 6:

10 dpa fiber; 7: 10 dpa ovule.
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Molecular Characterization and Expression Analysis of
Five Novel Genes Encoding Proline-rich Proteins
in Cotton (Gossypium hirsutum) *

XU Wen-Liang”, HUANG Geng-Qing”, WANG Xiu-Lan, WANG Hong, LI Xue-Bao™
(College of Life Sciences, Huazhong Normal University, Wuhan 430079, China)

Abstract Proline-rich cell wall proteins are widely spread in plants and are believed to function by modeling the
architecture of the cell wall surrounding specific cell types. Five genes encoding proline-rich proteins were isolated
from cotton cDNA libraries. The most common characteristic of these proteins is the abundant proline residues that
occur in repeating motifs of at least two consecutive Pros. Based on amino acid composition, repetitive motifs and
domain organization, the five members can be divided into two subgroups: one group similar to common PRPs
including GhPRP3, GhPRP6, GhPRP5 and GhPRP4 was composed of two domains, an N-terminal hydrophobic
domain (or signal peptide) followed by a proline-rich domain containing different proline-rich repetitive motifs; the
other group different from common PRPs including GhPRPL lies in it contains an N-terminal hydrophilic domain,
eight repetitive copies of pentapeptide (similar to PPKKE) lies in the C-terminal domain. Expression studies of the
six GhPRPs have been carried out by quantitative realtime RT-PCR. The results showed that GhPRP3 and
GhPRP5 were preferentially expressed in 10 dpa fiber, little transcripts was detected in other tissues examined.
GhPRPL highly expressed in cotyledons, whereas smaller or negligible amounts of its transcripts were detected in
other tissues. The remaining two genes, GhPRP4 and GhPRP6, were expressed in all the tissues analysed, but their
transcript level is different. GhPRP4 mRNA is most abundant in hypocotyls, and then in anther, while GhPRP6
expressed highly in fiber, and then in 10 dpa ovule. Furthermore, the results showed that the fiber-specific GhPRP3
and GhPRP5 were also developmentally regulated, suggesting that the genes may play important roles during
cotton fiber development.
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