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Bioinformatics analysis of prochymosin gene in camelus bactrianus
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Abstract; In this paper the research on camelus bactrianus prochymosin gene sequence was illustrated using
Bioinformatics methods to analyze amino acid sequence homology, physical and chemical characters, conserved domains
subcellular localization ,signal peptide, transmembrane domain, hydrophilic/hydrophobic ,and secondary structure. The
results showed that the length of camelus bactrianus prochymosin is 1 146bp, encoding a protein with 381 amino acids.
This protein belongs to pepsin A superfamily , and is a stable hydrophilic protein most probably located in endoplasmic
reticulum (membrane). It has a signal peptide of 16 amino acids and no transmembrane domain. In the secondary
structure , random coil is the majority of structural elements, while a—helix and extended stretch distribute throughout the
protein chain. The active site analysis showed there are six kinds of active sites in the prochymosin. Analysis of camelus
bactrianus prochymosin genes and the characteristics of their encoded proteins provide a theoretical reference to study
curd characteristics and expression conditions.
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FIFH NCBI J ProtParam ., ProtScale | SignalP 4.0
Server TMHMM2.0 55 7E £k T R AT %R S = L TR
Fe A ARG R BT A5 5 BRI S K M/ K P
M7 ; I Blast #1 DNAMAN 7E4k T.H. L) & MEGA4.0
Bt AT SRRy 5 1Y 7 A b S IR R 53 A
JRRAF e TREAREE R 1,

&1 TUNEE S HFITNRE R A BY I i R 3K 1

Table 1 The websites and softwares for predicting the gene structure and function

P A 2 R ) 3l o FEIRE E=BEN
1 hitp : //www.ncbi.him.nih.gov/ gorf/ gorf. htm] ST IR F S ORF X [7]
2 DNAMAN MR I R SR 2 T 5 1Y ekt [7]
3 NCBI H1 Conserved Domain Database ST AR DRSS R A [7]
4 http : //web. expasy.org/ protparam/ it 28 A B AR P R 9 4 # [8]
5 hitp :// www.expasy.org/ protscale/ X FE AT R/ B KRBT [8]
6 http ://www.cbs.dtu.dk/services/Signal P/ IR RE S RES [9]
7 http ://psort.hge. jp/form. html V240 o [10]
8 hitp : //www.cbs.dtu.dk/services/ TMHMM/ 5 B 285 e T [11]
0 hitp : //npsa—pbil.ibcp.fr/cgi—bin/npsa G [12]

automat. pl/page =/NPSA/npsa_gor4.html
10 MEGA4.0 e ) [13]
11 http : //npsa—pbil.ibep. fr/ Xob I P S A58 11 53 A [14]
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61
21
121
41
181
61
241
81
301
101
361
121
421
141
481
161
541
181
601
201
661
221
721
241
781
261
841
281
901
301
961
321
1021
341
1081
361
1141
381
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ATGCGGETIGCCTCCTGETGCTACTTGCAGCCCTCGCTCTCTCCCAGGCCAGTGGGATCACC
M R CL V V L L A AL ALSQASGCGIT
AGGATCCCTCTGCACAAAGGCAAGACT CTGAGAAAAGCGCTGAAGGAGCGTGGGCTCCTG
R I P L H XK G XK TU LRI KA ATILIKIEW RGTLTL
GAGGACTTICTGCAGAGACAACAGTATGCCCTCAGCAGCAAGTACTCCAGCTTGGGGAAG
E D FL QRQQUY AV S § K Y S s L 6 K
GCIGGCCAGGGAACCCCTGACCAGCTACCTGGATAGTCAGTACTTTGGGAAGATCTACATC
V A REPULTS YLD S QY F G K I Y I
GGGACCCCACCCCAGGAGTTCACCCTGCTICTTTGACACTGGCTCCTCTGACCTGTIGGETIG
¢ T PP QE FTVV FDTGS S DUL WV
CCCTCTATCTACTGCAAGAGCAATGTCTGCARAAACCACCACCGCTTTGACCCGAGARMAG
P § I Y C XK S NV CH KNUHHRTFDUPRK
TCETCCACCTTCCGGARCCTGEGCARGCCCCTGTCCATCCATTACGGCACGGGCAGCATG
S S T F RNULGI KUPILSTIHYGTG S M
GAGGGCTTTICTGGGCTACGACACCCTCACCCTCTCCAACATTCTGGACCCCAACCAGACT
E G F L GGYDTUVTITV S NTIUVDUPNO QT
GTGGGCCTGAGCACCGAGCARCCTGGCGAGCTCTTCACCTACTCCGAGTTTGACGGGATC
vV 66 L S TEO QUPGEV FT VY S ETFDGTI
CTGGGGCTGECCTACCCCTCGCTTGCCTCCGAGTACTCGETGCCCCTGTITTGACARTATG
L G L A Y P SL A SEY SV PV FDNM
ATGGACAGACACCTGCTGGCCCGAGACCTGTTCTCGCTTTACATGGACAGGAATGGCCAG
M DR HLV ARDTL LT FSV Y MDURNGEGOQ
GGGAGCATGCTTACACTGGGGGCCATTGACCCCTCCTACTACACCGGCTCCCTGCACTGE
G S M L T LG ATIDU&PS Y YTG S L HW
GTGCCCETGACCTTGCAGCACTACTGCCACTTCACCCTGCGACACGTCTCACCATCARCGEGE
vV PV TLQQYWQFT VD S VTTINRGEG
GTGGCAGTGGCCTGTGCTTGETGCCTGTCAGGCCATCCTGGACACGGETACCTCCGTIGCTG
VAV ACVGEGEGCQATIULDTGT S VL
TTCGGGCCCAGCAGCCGACATCCTCARAATTCAGATGCCTATTGCGAGCCACAGAGARCCGA
F G P S S DIULIEXKTIOQMM®BATIG ATENHR
TATGCTGACTTTIGACCTCAACTCTGCCARCCTGAGGAGCATGCCCACCCTGETCTTCGAG
Y 6 E F DV NUCGNTLRSMUZPTUVV F E
ATCAATGGCAGAGACTACCCACTGTICCCCCTCCGCCTACACAAGCAAGGACCAGGGCTTIC
I NG R DY PUL S P S A Y TS KDOGQGTF
TGCACCAGTIGGCTTTCAAGGTGACAACAATTCCGAGCTGTGGATCCTGGGGGATGICTITIC
C T S G F Q GDNNSETULWTIULSGDUVTF
ATCCGGGAGTATTACAGTIGICTTTGACAGGGCCAACAATCGCGTGGGGCTGGCCARGGCC
I R E Y Y § V F DRANNDNUIRVUVGULAIZK KA
ATCTGA
I =
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Fig.1 Nucleotide acid sequence and amino acid sequence of prochymosin in camelus bactrianus
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Fig.2 Homology analysis of camelus bactrianus prochymosin amino acid sequences and those from other animal species
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Fig.3 Phylogenetic tree of different species basedon amino acid of prochymosin in camelus bactrianus
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Table 2 The physical and chemical characteristics of amino acid sequences of different prochymosin

SE L REE LB A AR I A
2 FEHMEIBENSEBEBUIERIY LS

i
EA A ;g;:%g 53t (Da) ZH BT (PT) ] (h) IR
BRIEHL () ~ FasE TR EK
XL 381 32 36 42 041.6 5.90 >10 34.47
HlEsE 381 32 36 42 082.6 5.90 >10 35.10
4 381 25 36 42 184.6 4.90 >10 39.22
4 381 24 36 42 195.6 4.90 >10 36.80
IIES 381 24 38 42 092.5 4.86 >10 33.35
ENREK 4 381 25 36 42 217.7 4.83 >10 38.27
i Ed 381 26 38 42 074.5 4.80 >10 37.33
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Fig.4 Conserved domain prediction of prochymosin in camelus bactrianus
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Table 3 Subcellular location of prochymosin of

camelus bactrianus

AN A E fir M

PSR (1) endoplasmic reticulum ( membrane ) 0.820
T E A A ( peroxisome ) 0.219

YL B3I ( plasma membrane ) 0.190

PN B ) (5 ) endoplasmic reticulum ( lumen ) 0.100
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Signal P-4.1 prediction(euk networks):Sequence
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Fig.5 Signal P prediction of prochymosin in camelus bactrianus
1E: C score : JFUAR S YIL s 53H : S score: {55 IKGMHE ;Y score : ZR-G B VIR 4MH

Notes; C score ; Scores of Putative cleavage site;S score:Scores of Signal peptide;Y score:Scores of Synthesis cleavage site.
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Fig.6 Predicted transmembrane domain of prochymosin in camelus bactrianus
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Fig.7 Predicted hydrophobicity/hydrophilicity of the amino acidsequence of camelus bactrianus prochymosin
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Table 4 Secondary structure prediction of

camelus bactrianus prochymosin

Lo HT (WL 4,181 8)  7E R SE BEFL G — 451 SRS RURRSRERE (1) HAME(%)
R R N 53.02% , o BRGE i o B2 66 17.32%
17.32% JEMREE 17 29.66% ., H1 LT HED , T AL i ik s 20 660
R K RS TR o
W 7 A e 0 AT R TeH A 202 53.02%
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Fig.8 Predicted secondary structure of camelus bactrianus prochymosin
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Table 5 Scanning of camelus bactrianus prochymosin for site/signatures against proscan database in NPS

TS £ B 5=

Ji A7 AT RS

N-HEFEALAL PS00001

cAMP il cGMP R PETR (AR IR L A7 5 PS00004

AN C BN PS00005

W4T I 11 W R AL A5 PS00006

N - Tt PS00008

[ LIVMFGAC ] -[ LIVMTADN ]
~[LIVFSA]-D-[ ST]-G-[ STAV]
~[STAPDENQ]-{GQ} —[ LIVMFSTN
C]-|EGK|-[ LIVMFGTA].

FR A YRR TR T AR A BHE YRR PS00141

158-161 NQTV.
349-352 NNSE.

N-|{P}|-[ST]-{P]|. 5.138e-03

[RK](2)-x—-[ST]. 119 —122 RKSS
29-31 TLR.
52-54 SSK.

123-125 TFR.

310-312 SLR.

334-336 TSK.
68-71 SYLD.

173-176 TYSE.
175-178 SEFD.
334-337 TSKD.

366-369 SVFD.
138—-143 GSMEGF

221-226 GSMLTL
260-265 GVAVAC
267-272 GGCQAI
295-300 GATENR
309-314 GSLRSM
376-381 GLAKAI
89-100
VVFDTGSSDLWV.
271-282
AILDTGTSVLFG.

1.572e-03

[ST]-x-[ RK]. 1.423e-02

[ST]-x(2)-[DE] 1.482e-02

G-{ EDRKHPFYW | -
1.397e-02

x(2)=[STAGCN]-{P}

7.894e-07
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3 4
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TRIBYIIER TR AU F KR KB, O H R
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TG B 7 il i DR ) AR A5 B 23 i R L A
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1RSSR Y 8, 4R
SR UM T A AL 4 K 1 146 b, 4 381
NEIERR )R T B E N A B0, ATREE AT i

W) BORRE K PEER 1, AN 5 IR A A 3, oL
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