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Identification and bioinformatic analysis of Expansin
gene family in Physcomitrella patens

LAN Yuchun', HUANG Bin', WEI Jiao', JIANG Shan®"

(1. School of Life Sciences, Guizhow Normal University, Guiyang 550001, China; 2. School of
International Education, Guizhou Normal University, Guiyang 550001, China )

Abstract ; Expansins (EXP) is a family of genes that are involved in the whole process of plant development. From seed
germination to fruit ripening, there are Expansins involved. Bioinformatics methods were used to identify the members of
the Expansin gene family of Physcomitrella patens, and their gene structures, chromosomal locations and phylogenetic re-
lationships were analyzed. The results were as follows: Genome of the P. patens contains 32 Expansin A (EXPA) and 6
Expansin-like A (EXLA) , but Expansin-like B (EXLB) and Expansin B (EXPB) were not found. The Expansin amino
acid sequence is between 228-290 aa in size, and the encoded protein has two conserved domains, Pollen_allerg 1 and

DPBB_1. The results of protein subcellular localization prediction showed that about 4/5 of the EXP family genes in the
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P. patens were located outside the cell using the CELLO online tool; while the Euk-mPLoc prediction showed that the

EXP gene family member was fully localized in extracellular. Gene structure analysis showed that about 68% of the Ex-

pansin gene in P. patens contains 1-3 introns. This study analyzed the basic information of the P. patens extended protein

gene family, which lays a foundation for further study of the molecular evolution and biological functions of its extended

protein genes.

Key words: Physcomiirella patens, Expansin, gene family, bioinformatics

A0 240 0 2 A ) A e — bR L R Y
ShKL 2 RE BR 08 U A0 M B TR IR, O A0 i 4 it
LA RIS 5 N R 2 A T o e D A Y
J&i —3H Bt B ( Cosgrove, 2005) . §"JE&H H , HIHY)
2 g BE s 5th £ H ( Expansins, EXP) | & —2JS 41 fifd ¥
M, FEAAE TS 20 L2 Zrh 5 ) 5 R A
¥ 2H 73 8] %) % Bt 0 200 J R 0 1 S, 2 S5 4
Wr 2 E KR F R,

T X 8 )N ( Cucumic sativus) T 5 20 0 BE R 175
PR G SC 5, Cosgrove et al. (2002) B K
KB EXP, SR S5 RN EXP AT DUl 22 B
S %) 240 IR R R S AV e 3 M B BT R O
I ELIR B LT 0B R 20 i BE A B fif J52 7% 1 AH 24 1Y
FREE, LA D 5 A7 30 75 A 400 L B ) e R 12
TIAE (Javier et al., 1992), SLHIESE EXP 51F
ZH KA BE SR, FIU: Cosgrove et al. (2002)
SEH R B SR AR AR Ry A IE AR AT G
Belfield et al. (2005) W72 R W] EXP 50 A B A
X BRI Z A, Han et al. (2004) fF5% 578 EXP 3
RITEAE Y e vh A AR ], AR R W
EXP ARG I 1 07 2K, 40 1 BE 20 (W] g Ay
20 0V R, 4 5o A B SR 0, L ORGSR
IREE T BYE ST (Cosgrove et al., 1997) . IT4FK , B
e A E RIS N URL S O P S AR =
TEH A Fh b e 45, KA EAL G &R, TR e
A R 53 A K o By FT S, AN
A BRI T AR Z2 R AR ) 00 A ) 2R K B B i i
P IEEFFFTE, o- Hl B-expansin 5 I 43 ] B H iy
%M EXPA 5 EXPB,y-expansin FX 4 Expansin-like
A ( EXLA ) F1 8-expansin #& "4 Expansin-like B
(EXLB) (427 %,2006) . EXPA fil EXPB W%
TR B 1 EL A 20 L i JR 3 | 2 5 40 L RE i R N
Hofih % 75 5 2 (Hans et al., 2004) ;{1 EXLA Al
EXLB W 2 5 A A A1 E H 5L D 57 8 T A 6
SEIGIER] EXLA A1 EXLB W28 7 52 % /5 11 oA 1
5 2 JH0 BE ) P4 1) ) BB ( Sampedro et al., 2006)

IINST 198 #E ( Physcomitrella patens ) 5 AF 4E 45

T RE R ), E AL AL R IR, A Bk P 4
CIF e, PRI R R 2= R FEY .
T A B R G0 AL BRAR R BE . /DN 37 g 8 B TR 2
KK 511 Mb, 5 27 404 514 ( Rensing et al.
2002) , 4 B HANEEE A Kk AR R IR E 2 | B B R
HAEK T BB R AL 5 LA A A 3 AN Bif 5 ik
T 2007 4/ 57 B0 8 B 42 A5 R AL 4 I A S8
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index.html) 57 3 75 /N 37 19 &% 5E DA 21 A o 508 5 A
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HMMER /4 ( Finn et al., 2011) "' hmmsearch T.
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DPBB_1 PIMRSF S5 B 51,
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Table 1 Identification of Expansin gene family members from Physcomitrella patens
AELR SV 24 0 7 A
" T K s mRNA Subcellular localization
s o . , o
HAELE KRS BOPRA ZEHL 5 Mocecular  E-value {H Length $H K
. Chromosome . of RNA CELLO Euk-mPLoc
Gene name  Gene ID . PI weight E-value . Intron - -
location (kDa) amino length e gl
acid ~ (bp) CELLO Euk-mPLoc
(aa) prediction prediction
PpEXPA1l 112285422  Chr8.8694013—- 11.53  23.51 2.00E-122 269 1 1 496 2l g o 2t Jfa b
8696181 Extracellular  Extracellular
(3.123)
PpEXPA2 112290281  Chrl3;14311266-- 8.36  26.29 1.00E-130 262 1 1 366 A0 g s A oh
14313155 Extracellular  Extracellular
(3.522)
PpEXPA3 112289447  Chrl2:3275318-- 8.63 26.35 4.00E-133 255 2 1272 2l g o 4 ffa b
3277508 Extracellular  Extracellular
(3.998)
PpEXPA4 112288396  Chrl1.:7792124—- 8.1 26.74 8.00E-150 262 1 1516 4 b Eilioggs
7794136 Extracellular  Extracellular
(2.295)
PpEXPA5 112273392  Chr20:3549449—- 6.03 26.79 1.00E-132 286 3 1768 i g Hb 4 b
3552027 Extracellular  Extracellular
(3.334)
PpEXPA6 112294930  Chrl8.13986071--  10.05  27.14 5.00E-147 253 2 1902 4t S Eilioggs
13988541 Extracellular  Extracellular
(4.194)
PpEXPAT 112276452  Chi24;10147408-- 9.25 27.37 2.00E-133 272 3 1738 i o Hb 4 ffa b
10149750 Extracellular  Extracellular
(3.342)
PpEXPAS 112285449  Chr8:9701908-- 6.7 27.39 8.00E-127 252 1 2193 0 g s i1 b
9704893 Extracellular  Extracellular
(3.221)
PpEXPA9 112290417  Chrl3;5618875-- 7.49 27.43 0 263 2 2442 2l ifa o 4 ffa b
5622902 Extracellular ~ Extracellular
(2.979)
PpEXPA10 112291187  Chrl4,11969561-— 7.49 27.43 8.00E-158 261 0 1337 2t J&] BT i1 b
11970412 Periplasm Extracellular
(2.396)
PpEXPAL1 112274102  Chi21:1212542-- 9.16  27.58 5.00E-167 253 2 1 697 sk 4 a4k
1214849 Extracellular ~ Extracellular
(4.075)
PpEXPA12 112285508  Chr8:678047-- 8.1 27.71 4.00E-133 257 2 1325 4 Hfg 41 4 i Sh
680168 Extracellular  Extracellular
(3.057)
PpEXPA13 112284709  Chr7:8846261—- 9.01 27.82 0 274 0 1598 2t J& J5 4l fa 4
8849088 Periplasm Extracellular
(2.983)
PpEXPA14 112274755  Chr22.566463—- 9.83 28.21 0 268 2 2032 il A i 4h
569299 Extracellular  Extracellular
(3.565)
PpEXPA1S 112285508  Chr8:678029-- 9.83 28.21 4.00E-133 257 2 1325 sk 44k
680162 Extracellular  Extracellular
(3.057)
PpEXPA16 112285133 Chr7.8674342—- 9.83 28.22 3.00E-114 275 2 1 096 41 i J) B i Ha 4h
8676137 Periplasm Extracellular
( 1.761)
PpEXPA1T 112294922 Chrl8:13965591-- 8.8 28.32 1.00E-167 256 2 1 665 sk 44k
13968229 Extracellular  Extracellular
(3.050)
PpEXPA18 11229436 Chrl4;12352288-~ 9.8 28.36 0 261 0 2689 i g 41 i 4h
12353576 Extracellular  Extracellular
(2.716)
PpEXPA19 112274474  Chi21:1250662-- 9.47 28.42 0 251 2 1928 2l g ob 4l fa 4
1254179 Extracellular  Extracellular

(3.816)
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gk
EZR ey V240 A 5 37
., AT K e mRNA Subcellular localization
b 2 L
KK 44 PR HHE Be i S5 S Mocecular  E-value {H Length ¥H KJE
Chromosome . of mRNA CELLO Euk-mPLoc
Gene name  Gene ID . PI weight E-value . Intron 5 s
location (kDa) amino e length o] Ty
acid ~ (bp) CELLO Euk-mPLoc
(aa) prediction prediction
PpEXP20 112291069  Chrl4;12439216-- 9.75 28.48 1.00E-180 261 0 1318 i g Hh 4 Jfa b
12440893 Extracellular  Extracellular
(2.588)
PpEXPA21 112291079  Chrl4;12252757-- 5.11 28.67 0 261 1 2107 4l g 41 4t Jfa b
12254538 Extracellular  Extracellular
(2.802)
PpEXPA22 112274056  Chr21:1231559-- 5.18 29 0 259 2 1263 i A i 4h
1233452 Extracellular  Extracellular
(3.704)
PpEXPA23 112285402  Chr8.8699690-- 9.76 29.51 0 290 2 1 496 2l g o 4 Jfa b
8702014 Extracellular  Extracellular
(3.147)
PpEXPA24 112295049  Chrl8;13972299-- 8.96 29.63 1.00E-143 261 2 1 658 2l g S 4t Jfa b
13977304 Extracellular  Extracellular
(3.591)
PpEXP25 112279484  Chr3:24972100-- 9.5 29.91 1.00E-134 258 2 1369 4 g 41 i 4h
24974078 Extracellular  Extracellular
(4.019)
PpEXPA26 112280081  Chr3;11436543—- 9.68 29.94 0 255 1 1 634 i A i 4h
11438886 Extracellular  Extracellular
(3.010)
PpEXPA27 112291176 Chrl4;11965551--  10.18  30.15 0 261 0 1337 2 J&] J5 2 B Ak
11966867 Periplasm Extracellular
(2.396)
PpEXPA28 112284459  Chr7.8724648—- 9.27 30.2 5.00E-137 256 0 1 360 2 e JH] Jot 44k
8726078 Periplasm Extracellular
(2.831)
PpEXPA29 112291122 Chrl4.12262439-- 6.48 30.69 3.00E-175 261 0 2107 4 g 41 i 4h
12263727 Extracellular  Extracellular
(2.716)
PpEXPA30 112274878  Chr22:2293551-- 9.24  31.34  6.00E-121 256 2 1 505 A g o a4k
2295747 Extracellular  Extracellular
(3.101)
PpEXPA31 112285490  Chr8;10007663~ 9.91 31.54 0 288 3 1678 i g 41 4t Jfa b
10010516 Extracellular  Extracellular
(3.876)
PpEXPA32 CDD; Chr7:17045074-~ 4.14 73.95 2.00E-153 228 2 1242 4 g 41 A Hfa 4h
215097 17046258 Extracellular  Extracellular
(2.631)
PpEXLA1 112274852  Chr22:11412706--  10.18  25.14 0 270 5 1342 2 g 41 i 4h
11414985 Extracellular  Extracellular
(1.864)
PpEXLA2 112274829  Chr22.:474094—- 6.93 27 3.00E-130 268 1 1347 4l g S i b
475773 Extracellular  Extracellular
(2.385)
PpEXLA3  CDD; Chr2:2168090-- 9.87 27.68 7.00E-161 274 1 1509 4t e JE) Jot sk
215542 2169432 Periplasm Extracellular
(1.719)
PpEXIA4 112291165  Chrl7:9182556—- 5.33 27.85 3.00E-124 268 0 1 369 41 i J&) B i 4h
9183918 Periplasm Extracellular
(2.110)
PpEXLA5 112276760  Chrl;26361818—- 9.83 28.32 0 270 1 1 441 0 g S i1 g b
26363694 Extracellular  Extracellular
(2.326)
PpEXLA6 112294328  Chrl7:9178519-- 4.91 29.05 1.00E-130 265 1 1 520 41 J&) o A Hfa 4h
9180264 Periplasm Extracellular

(2.445)
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A. Expansin 3% (PR 5FIEF (motif) 5377 , 10 4> motif A [F) 2 4 19 J5 HE 7R (1 WLER 2) o B. Expansin ZEH N & F FM 79
i, GETTHERRINE T, BOLERRNE T, HOTHERRIIE Expansin 3K B9 _E e/ T X, A8 5 892 T RLE 1
JEEHR I HE ) RUME T 2k

A. Distributions of conserved motifs in Expansin genes. Ten putative motifs are indicated in different colored boxes ( See Table 2 for
details.). B. Exon/intron organization of Expansin genes. Green boxes represent exons and black lines with same length represent introns. The

upstream/ downstream region of Expansin genes are indicated in yellow boxes. The length of exons can be inferred by the scale at the bottom.

Bl 1 /INSEBiEE Expansin 3 PRORSF 67 B BE DR 4544 7 #r

Fig. 1 Gene structure and conserved motif analysis of Expansin gene in Physcomitrella patens

R I Bootstrap E 99, MR 955 R A PSS A2 (015 B /N2 i é v 38 497 g

BHEAKHERN 1, HEHENAE 15 SRk I, K 4 8RN ST B 68 5
2.4 INIFREE EXP ERFREKHEABEGLE 84 14 KU fafk EIEN T 6 1 EXP HH
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Table 2 List of the putative motifs of Expansin proteins

! e Wit "

o e AN A
motif 2 2801148 » sl MALS»lF il
e 63e-610 N el marssatial Rl s
; Dl :::ZWM\M,%WL?
moif 3 0:308-298 N EW=y o) ISV e
it 540k 146 & R P Kl
ot s 2608133 21 Qv TRTVNHCWSYS
i ok 2 ’ Pt ol
motif 10 9.20E-107 %0

e

FESS 14 2 1 B0 T /INBASE (14 35 R %2 ( Bai et
al., 2002) . 73 7 Pk B RS 1 AR, 3
Sy R G A 2 DA AT WL/ ST B #E 38 ) Ex-
pansin &K 7E L K oA & AT

3 Wtk

PREA MY NN EEY sy, FES
SRR ok LA — ZR 5 & A A0 M BEAS A 1) & A
T2 DA KA Y B i B A B AR R ST S RE /N AT
wigEh & A 38 NP RE N, W — LK R
EXPA W55 M EXLA WK, /N7 iéE EXP 3
PR AR PR A S0 58 i =2 ] A 35 PR D9 % F 4 S F 43 A
motif Z5F 55 7 T HA — & PR R T IR
R EEREAE, BF 5T % B EXPA WK% 4 70%
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