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Differential Expression Analysis of the Effect of Light Quality on Tissue Culture of

Brown Cotton Fiber by cDNA-SRAP
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Abstract: Fibers of brown cotton were treated with different light qualities (red, yellow, blue, and white) for 10 daysin 24-h light
conditions, after which there gene expressions were analyzed using the cDNA-SRAP technique. The biological functions of 16
differentially expressed genes were predicted and characterized. The results showed that two fragments had high sequence simi-
larity with resistance genes (CNGC5-like protein gene, (+)-delta-cadinene synthase (cdnl1-C6) pseudogene), 3 sequence related
to biological metabolism (sugar transporter/spinster transmembrane protein (PtrOATP2)), beta-1,3-glucanase 13(B13G_13) mR-
NA, and tau class glutathione transferase GSTU43 ). Among them, the glutathione transferase was associated with the synthesis
of proanthocyanidins. Light quality may affect glutathione transferase, thereby affecting the synthesis of proanthocyanidins.
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Tablel Sequences of primes used inthis study
LS5 - 3) TGI8 -3)

Upstream primer sequence Downstream primer sequence

mel TGAGTCCAAACCGGATA  em2 GACTGCGTACGAATTTGC
me2 TGAGTCCAAACCGGAGC ~ em3 GACTGCGTACGAATTGAC
me3 TGAGTCCAAACCGGAAT ~ em4GACTGCGTACGAATTTGA
me4 TGAGTCCAAACCGGACC ~ em5GACTGCGTACGAATTAAC
me5 TGAGTCCAAACCGGAAG  em6GACTGCGTACGAATTGCA

me6 TGAGTCCAAACCGGTAG
me7 TGAGTCCAAACCGGTTG
me8 TGAGTCCAAACCGGTGT
em1 GACTGCGTACGAATTAAT
em7 GACTGCGTACGAATTCAA

1 mel- me5.eml-em6 5 MRSCHK [7] R A 5 A
% ; me6-me8, em14-em17 Z: B8 SCHR[ LU 38 19351 A 1
Note: Synthesis of mel- me5 and em1-em6 were arefer-

em14 GACTGCGTACGAATTCAG
em15 GACTGCGTACGAATTCTG
em16GACTGCGTACGAATTCGG
em17 GACTGCGTACGAATTCCA

ence to literature 8; Synthesis of me6- me8 and em14-em17
were a reference to literature 9.
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Fig.1 The brown cotton ovules under dark culture conditions for 10 days, 15 days and 20 days
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CK X R (15357 20 d)  TL: Z0GAN B T2, BOGAL B, T3 AN B T4, FGA R,
CK: Control (20 day after culture under dark treatment); T1: Brown cotton ovules under red light treatment;
T2: Brown cotton ovules under yellow light treatment; T3: Brown cotton ovules under blue light treatment

T4: Brown cotton ovules under white light treatment.
B2 4% RNA BikE
Fig. 2 Agarosegel electrophesis of RNA from cotton fiber
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Table 2 Primer combinations and number of bands of cDNA-SRAP markers

EFlb7E:Re STEL ZAEMEFRL EFlE7E:Re AT E 2N i
Primer The total The number of Primer The total The number of
combinations number of bands  polymorphic bands combinations number of bands polymorphic bands
meleml 16 4 me6em4 14 1
melem4 14 4 me6em6 19 2
melem7 14 2 me7eml 20 2
melem15 9 2 me7em4 14 2
melem16 13 4 me7eml15 16 4
meleml4 8 2 me7eml16 13 1
meleml7 6 1 me8em?2 16 2
me2eml 17 3 me8em3 15 1
me2em3 13 2 me8em4 14 2
me2em4 15 1 me8em6 15 1
me2em7 15 2 me8em15 19 2
me2em15 11 3 me8em16 19 1
me2em16 14 2 me8em17 14 2
me6em2 12 1 me6em3 16 2
meSeml5 medemd medemsd meleml melemd4  melem?

ck 12 34ck] 234 cEl 2 34

i

!"l“ L“ L

CK: XF IR (15 3% 20 d) 1 Z00GARBE ; 2. HOLAL B 3D LAR PE 4. FOBARPE,

CK: Control (20 day after culture under dark treatment); 1: Brown cotton ovules under red light treatment;
2: Brown cotton ovules under yellow light treatment; 3: Brown cotton ovules under blue light treatment
4: Brown cotton ovules under white light treatment.

3 EMHSIMASHYIGE
Fig. 3 Amplification profile for several primer combinations
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24 ERFBEWREREMEXIFITHEED 17 (Gb-1.Gb-3,Gb-7 .Gb-8.Gb-13.Gb-14 .Gb-15.,
B EEY M E RN LT BT Gb-16) AR (Gb-11) JF LT =& Mk ¢
J¥, 76 NCBI LA 7[R Fe XS FnT Reo#r , 45 KA (Gb-4) BT 4k 2 B AH G HE A (Gb-2,Gb-6)
KW, 5O MR FEMEE ST 16 45(K PP A DG N (Gb-9,Gb-12) 45
3,3 4), tuiH B 2 & 1 (Gb-5.Gb-10) . T REFE A
%3 Z2CcDNA KBRFEFIRIEES
Table 3 Sequence identity analysis of differential cDNA fragments

FF 5125
cDNA-SRAP
fragment

KN
Length / bp

Efd LA

7 Homology Blast score  Similarity

FtiHi cDNA 52, mRNA 51| DT464590.1|GH_CHX1502L.r GH_CHX
Gb-1 302 2673 86%
Gossypium hirsutum CDNA clone GH_CHX15021 3', mRNA sequence

1 5 M4 268 —ft cDNA SUJ% cDNA 3% mRNA F 71 GR709358.1|Gossypium barbadense L. line
Gb-2 275 . ) . 4e-77 86%
3-79 fiber normalized cDNA library Gossvpium barbadense CDNA clone 10-J19 5', mRNA sequence

WM TR 20 A 4 41, 7578 A1 46 cDNA, mRNA 51 H0107217.1] cotton shoot
Gb-3 239 ) ) o 9e-40 83%
apical meristems, buds and flowers Gossypium hirsutum cDNA 3, mRNA sequence

B tau 2545 e H IKH: 52 B GSTU43ADB11369.1|Populus tri-
Gh-4 208 , 1e-15 62%
chocarpa tau class glutathione transferase GSTU43

£ R M E HEH ,mRNAXM_002315092.1|Populus trichocarpa
Gb-5 212 . _ 0002 75%
predicted protein, mRNA

RS B-1, 3 - H PG 13 (B13G_13) mRNAJX838867.1| Solanum
Gb-6 218 38 80%
tuberosum beta-1,3-glucanase 13(B13G_13)mRNA, complete cds

B 5 0 5% s % 1 mRNAXM_003637379.1| Medicago truncatula
Gb-7 249 ) . . 4e-07 83%
Choline transporter-like protein (MTR_085s0030) mRNA, compl ete cds

[l b A 0 B, S8 4K ¥ %)) AC243156.1| Gossypium hirsutum clone
Gh-8 228 ) 2e-04 80%
MX119B12-jot, complete sequence

KWEHE 5 CNGC5 258 [ 4L [ DQ662640.1| Medicago lupulina
Gh-9 180 ) ) ] 0.070 83%
CNGC5-like protein gene, partia cds

B RRAR ST Y5 E B 11, mRNAXM_002512032.1 | Ricinus commu-
Gb-10 154 ] . . 4e-10 76%
nis conserved hypothetical protein, mRNA

Gb-11 145 FRAEMFERIK, SEE R JF317355] Gossypium stocksii chloroplast, complete genome 2e-45 98%

Rt ARG (+) -S- R A & B RB IR IR K] 58 %47 51 AYB00006.1 | Gossypium hir-
Gh-12 173 . 7e-08 72%
sutum (+)-delta-cadinene synthase (cdn1-C6 )pseudogene, complete sequence

[ A TE B, SE K P41 AC243162.1| Gossypium hirsutum clone
Gb-13 166 ) 3e-50 89%
MX 169F24-jhp, compl ete sequence

[ b A TE B, SE K P41 AC243143.1| Gossypium hirsutum clone
Gb-14 180 ] 3e-13 80%
MX055E05-jos, complete sequence

B 75 40 I R 45 & 3 XP_003637905.1| Medicago truncatula
Gb-15 152 L ) 8e-06 70%
Cellular nucleic acid-binding protein

[ b A TE B, SE K P41 AC243134.1| Gossypium hirsutum clone
Gb-16 192 ) 7e-09 2%
MX018L03-jog, compl ete sequence
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Table 4 Distribution of differential bands by cDNA-SRAP analysis

E5 B E5 B
E2dETRes S E . E21ERe I A R
Distribution of Disgtribution of
cDNA-SRAP Primer . . cDNA-SRAP Primer . .
differential bands differentia bands
fragment combinations fragment combinations
CK T1 T2 T3 T4 CK T1 T2 T3 T4
Gb-1 me6em15 + + + - + Gb-9 me7eml5 -+ + + -
Gb-2 me8em15 + + + - + Gb-10 me7eml5 =alf & — —
Gb-3 me8em4 + - + + - Gb-11 me2eml -+ + + +
Gb-4 me8em?2 -+ + + - Gb-12 melem7 - — t -
Gb-5 me6em3 + - 4+ — — Gb-13 me6em15 + + + - +
Gb-6 me2em7 + + + - + Gb-14 meleml + + + + -
Gb-7 me2em1 - + - - — Gb-15 me7eml + + + - +
Gb-8 meleml6 + + - — — Gb-16 me8em17 + + - + +

T :CK AXTIR, T1. T2, T3, T4 43 HIFR LD GAN B B WAL B ED G B, “+ " SFRIARAAAEIZ IR« — "R

B

Note: CK was the control. T1: Brown cotton ovules under red light treatment. T2: Brown cotton ovules under yellow light

treatment. T3: Brown cotton ovules under blue light treatment; T4: Brown cotton ovules under white light treatment. “+ ”shown

aband appeared in the gel. “— "represented the absence of the band in the gel.
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R RER ik | 5 fli A (+)-8- FEAAME & L
FED A e IR . AN A AL (E, E)-
5 W Bk A2 % iR (Farnesyl pyrophosphate, FPP)# 1k,
TR (+)-8- FEFA , (+)-- FEAMMR I P A A 3 &
HATAEYRIERFTAY B, LIRSS AR A
PEA 1 AT AR W 2 A A6 B AL ) %) o 22 40
S I, FOBALBERT BEICE T AR AR AR
EOERT AN

YN Gb-9 WP 9 5 AL IR )45 &5 1l
i# (Cyclic nucleotide-gated channels, CNGC) 25 1)
B R B A B AR, ARk iR R
B, IR 145 28 13l 18 (CNGC) TR AR K &
B AN BT ieis Mo A A5y A HAA
BRI, BR324k fEHY CNGC DIfgfy
TEARF Ry, HAemy e K 2B L A Ak

A=Wt v () BAR T REAT AR A

I, A D45 ) 35 DR R AR A 2 B A i v 1)
YEHIE T 5 R 1 4 (HJE AR R 5 2 is i
ML J 2885 B ) o ) 12 5 R R A S 6 12 J
MBI IR AT B, AERLRE T B 9E 3R
B, JRAETT FR A 0T e AR T A e, T
Je s BB, 5 h AR 45 A A
FZREEMFEAEE R, BIRIT TT19 FEE w54
e H K -S- #% £ B (Glutathione S-transferases,
GST)-like &1, B 5EALE RMFEM I, SlH
SriEWI A (TT) Z8784K TT19 Al REA — 1
5'GSH- Z5 G455, & AT LAIRI i) 5% i £ 75 2% A
JRAET Z AR, T 3 S5 H B 58 =
EM | Kitamura S8R R, TT19 55
Z (Proanthocyanidins, PAs) Fij A4 i , in 32 JL 2%
RPN RILER, EMREh RS
%o AzumPZEF ] qRT-PCR J3HT iR EE FIDIG RE X
B A IR SR BT A W A s
| GST BIFIAKEAE 15°C 1 GRS R B

ATRES AR B E A A ER
i £F 2 vp e S 3 5 10 B B S 2 e R A ity i
GSTUA3 ELAA MR & B RIVEE A e, e
AT 38 2 5 e 2 e U % ISR A1 3 v XoF A
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