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Abstract: Two PHYB genes were identified from the genome sequence database of allotetraploid cotton (Gossypium
hirsutum L. acc. TM—1), which were found to be distributed on subgenome A10 and D10. The preliminary bioinfor-
matic analysis indicated that the PHYB genes of upland cotton had the same motifs and domains with the PHYB
genes in other plant species, and even the number and location of the motifs and domains of these PHYB genes were
consistent. The PHYB amino acid sequence alignment and the phylogenetic tree constructed based on PHYB amino
acid sequence of these plant species indicated that the two PHYB genes in upland cotton had higher homology and
closer evolutionary relationships with cocoa (Theobroma cacao), but lower similarity to PHYB genes in monocotyle-
donous plants, such as rice (Oryza saitva) and corn (Zea mays). The comparison results of PHYB gene structure also
showed that the plant PHYB gene was more conservative in evolution. The autophosphorylation of dozens of auto-
phosphorylation sites in PHYB maybe essential for their function and plays a significant role in regulating
phytochrome—mediated signal transduction pathways. The K /K, values of orthologous and paralogous genes of PHYB
were all less than 1, indicated that those genes mainly experienced purifying selection among evolution. The results
of this paper would provide a theoretical basis on intensive study of Gossypium hirsutum PHYB genes.

Key words: Genome of upland cotton; PHYB gene; Evolution

OB 3R R AR AR R ) — 2O 2 Ak
8 3o X £1 IS 21516 1 AR AR R B, 2 5 3 5 1
i A Al ROLTE A AR T AR S AR

Y 55 B #3 : 2020-03-06

E S TH 2019 4F e b Bl B ) 78555 H (2019-017) 5
SVPTLT I A BB 5 5 10 BAH I 5% AT BA & T 28
#(035200179)

EE B HoTHE (1982-) , 55, @l 2082, i+, NS AW 2 7B

ST .

TR A N S A B AR Bl T A L A
Y — A 5 A OLHUE R S : PHYA  PHYB,
PHYC .PHYD I PHYE"*; K #5 . /N32 | E K& BA T
WA — AT 3 AN Bt Z i : PHYA (PHYB
FIPHYC, PHYA BJG AT E BRI/ 1,
HEESH5RANMWE 5% S PHYB FlH
il LA B B3 AR 2 Fe E Bt R 4>+, PHYB
Z 5208 MERS IR T AR Z &V, PHYC
PHYD 1 PHYE 7 25 #) 25l PHYB, 7E D1 E LB



64 PGB % . chruyB J A A9 3 (R 41 %0 it A oMt 43

[ PHYB AH L,

PHYB J& 20 G =232 4K, FE ARG IT . B oK A
JK AR B A S F 58 UESE , PHYB [RDE I 25 8l n | B
BFV P A 7 i SR R AR E B DI O R, fE
TGN LT B G  (9 PLRE I phyB 58 745 1R 32 B i
LR RY 206 A 7K R phyB 58 25 14 L BY
A R 2R E i — 2, B PHYB IE ] 45K
FE 2% 25 1 4 S PHYB T fig 9 Bk 2 | fik 6% 1 B
KFEERKE RHRERABAEY KR IF
AEL0 3 R I phyB 8 725 VR 3% B 10 61 Pk
AE FH T 5 0A% A T T T AR R LG RN R
A6 2 LU BE A A 11 3% PHYB 35 X (19 48 95 % phyB
ARG 1) 25 B A o R 0 A IR AR T
TEAEHEIR Y, LAk, e 4 K PHYB i & 5 i 5
40 56 35 35 W 36 (%) 52 I, 3K B 336 45 o 31 50 35 55 DI
BT HY A E m R, R Em A
WF 58 & B, PHYB 38 2 5 48 P % B o0 0] o H M 119
388 2 VL, 4PLRE IF phyB 28 78 U 38 B X6 O H R
H—E PSR Rt — 4 & T PHYB
(1 ZIIRE , [A] B3 Ay 2 B AR v R i ) B 1 9
TR R B R, PHYB [R] H Ath A ¢ 2K
PR & TNz iR B . LR OT
FPHYB [ CRY1 Z2 5 T HES H5AEKEHTW
FEPOVE M, 2% J5 /9 CRY 1 AT PHYB 5 TIR1
75 4[] AUX/TAAs 1A B AE AT, 145 AUX/IAAs B
TINAS S8 AN B i A, LBl T AR R R E S
PP G 21 D6 % & W it R 3 & af 2 PHYA
M PHYB 2 [8] £ 7€ M & 45 HT /E ™' PHYB Al
BES1 AH B /E AT DA 45 3 S 245 5™ KFTh
PHYA #l PHYB Pr[lfE HAE#E e M AL R &
FAE R (4 A 36 127

PHYB 5: 1R AR 22 0 1) vh R A v B K AT 53 4
1, E R B AR PHYB 3R Y TR GE A i . B
% il Hb A 35t 4% A5 TE 2R TM-1 4> 358 K 4 % 90 1Y 2
ATl AR AT N B AT LA S ML TR 41 4 2
5 11 Xt Fifi b AR PHYB 3 R — A~ 4218 1R Fi AR
YIE B 2250 T, 306 R i 3 PRI e e R ) R 1R T
ABIFFEHE LA SC BEIE SR

1 A ik

1.1 ##

MR HUAOY R 2 A W e A% 5 o I A ) 1)
I 5255 28 (http://mascotton.njau.edu.cn/html/Data/Ge-
nomefhsequence/2015/05/05/16ab0945-19e9-49f7-
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IPRO13654 PAS fold-2
IPRO00014 PAS domain
IPR029016 GAF domain-like
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IPRO16132 Phytochrome chromophore attachment domain
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tion/phosphoacceptor domain 59.38% .23.44% %l] 17.19% .
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227 R 6.11.34.35.55.81.86.115,118.138.184.,188.,204 231,378,397 .,407 455,458 460,469,521
(Serine) 522.555.624.686.738.875.885.889.921.926.1007.1012.1073.,1089,1091
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#x4 PHYBEZRIEEREMK/K LE
NEEAEIRE 30N K, K, KJK, NEEAEITE 3 K, K,  KJK
Theobroma cacao 0.36 0.033 0.091 Theobroma cacao 0.37 0.032  0.086
Gossypium Ricinus communis 1.02 0.065 0.064 || Gossypium hirsu- Ricinus communis 1.05 0.066  0.063
hirsutum—1 Solanum tuberosum 1.89 0.076 0.040 tum-2 Solanum tuberosum 1.96 0.074  0.038
Glycine max 1.37 0.090 0.066 Glycine max 1.42 0.091  0.064
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DEE, HoAh 9 4> PHYB 5: R #8405 4 41 B 1l
3PN ETF(E4). SMEFRIANEZE R AR,
J6H IR 5 24 A1 ik A9 EOAT 2 808 bp, 25 3 4~4h
B T IR IF & 291 bp, HAB#R 2 294 bp; & 4

Arabidopsis Thaliana - -
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bp; 25 1 AR 7RG & A AR e b iy — 4> Fl i
S — A~ A 22 189 bp(3R 5). T 45 4k A 11 1A
TP RKEZESERRE, E&H TS FE
KIS, @& W T A PHYB SR 7SR 4 Y
KEEZE 5. HA R AR 19 GhA10g1535(Gossypium
hirsutum—1)3& A 548 8 FF1 4 AN & 1, A Bl
Hb A A9 GhD10g1781(Gossypium hirsutum—1) 4 %%

KE L XAGE R IE B AT BE & GhA10g1535
PRLEF 1A FIER 2 4N A1 i ) 2% 1 R ) 4 A 7
1

Glycine max
Gossypium hirsutum-1 —i
Gossypium hirsuium-2
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Ricinus communis
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Sorghum bicolor
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Legend:
CDS — Intron
B4 AR PHYBEREIMNBF-WNEFLEH
*5 AREWHPHYBERERMEF-NEFHLER
A KA EE (bp) 5 B A B (bp)
E Ry
El E2 E3 E4 ES 11 12 13 14
Arabidopsis Thaliana 2 164 808 291 256 88 90 376
Theobroma cacao 2095 808 294 220 380 819 389
Ricinus communis 2104 808 294 220 1776 623 910
Solanum tuberosum 2071 808 294 220 704 1166 1486
Oryza sativa 2191 808 294 223 398 1117 2337
Sorghum bicolor 2212 808 294 223 692 1678 1378
Zea mays 2161 808 294 223 1013 3467 2717
Glycine max 2191 808 294 223 398 1117 2337
Gossyptum hirsutum—1 355 1611 808 294 220 224 387 746 282
Gossypium hirsutum—2 2260 808 294 220 384 745 281
. " WeSE S GRPHYB FE IR, 3 & A7 T A10 3 41
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T Jili A 352 1% 3 oE 2R TM-1 42 5 (K 41 ) 51 v
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5 bl Hu AR & T 5 U5 DU A% AR (AADD) A 6, A F
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