2012 3

Mar. 2012

29 2 Journal of Chongqing Normal University Natural Science Vol.29 No.2

No. 2008F3111

DOI CNKI 50-1165/N.20120314. 1927. 006

Gpx
12 1
1. 430070 2. 363000
Gpx NCBI
Gpx GPX MEGA Clustal SignalP  TargetP
K estimator ~ PAML Gpx Diverge
GPX GPX GPX1 GPX2
GPX3 GPX5 GPX6 GPX GPX
GPX1 Gpxl
Gpx GPX
GPX
Gpx
Q951.3 A 1672-6693 2012 02-0030-06
Gpx
DNA
Gpx 34
E C GSH
SOD Gpx
CAT GPX
GPX
Sec GPX
1
: 8 GPX 1.1
GPX NCBI “ Gpx"
GPX Homo sapiens Mus musculus
4 cGPX giG- Gpx Gene 1D
PX pGPX CDS
phGPX
4 Gpx
: Gpxl ~ Gpx8
GPX Gpxl Seylla paramamo-
sain Gpxl Kif1
* 2011-10-29 2011-11-24 2012-03-14 19 27 00

2011 69

http //www. cnki. net/kems/detail /50. 1165. N.20120314. 1927.201202. 30_006. html



2 Gpx 31
mRNA MA  MAIl
Hu Gpx Gpxl NM_000581.2  Gpx2
NM_002083.2 Gpx3 NM_002084.3 Gpx4 NM_
002085.3  Gpx5 NM_001509.2  Gpx6 NM_ 1.4
182701.1 Gpx7 NM_015696.4  Gpx8 NM_ Diverge 2.0 MEGA 5.0
001008397. 2 Mu Gpx Gpx1 NM_ GPX1 GPX
008160.6  Gpx2 NM_030677.2  Gpx3 NM_ I I
001083929.1 Gpa4 NM_001037741.2 GpxS NM_ 0 0~1
010343.2 Gpx6 NM_145451.3 Gpx7 NM_ 0
024198.3  Gpx8 NM_027127.2
Gpx1 Rt Rattus norregicus NM_ ! 0
030826. 3 Do Canis lupus familiaris NM_
001115119. 1 Chp Pan troglodytes  NM_
001077512.2 Hr Equus caballus NM _ 2
001166479. 1 Mc Macaca mulatta NM_ 2.1
001159298 Ox Bos tarurs NM_174076. 3
Cj Callithrix jacchus  AY966403. 1 Rb GPX1 1A
Oryctolagus cuniculus ~ NM_001085444. 1 Pg
Sus scrofa NM_214201. 1
Cb Gpxl JN565286. 1 Hu Kif1 NM_ Bootstrap 60%
006563. 3 Mu Kif1 NM_010635.2 1B 1C
1.2 Bootstrap 70%
GPX Clustal X 2.1 GPX
MEGA 5.0 NJ Neighbor-joining GPX3 GPX5 GPX6 GPX1  GPX2
MEGA 5.0 GPX4 GPX7  GPX8
Bootstrap n =1 000 GPX
SignalP 4.0 Margis GPX
TargetP 1. 1
1.3 GPX
Gpx Clustal X 2.1 2 GPX
Bioedit GPX 3 2A
B C A NVASXU/CG X
K estimator 6.0 GPX
Ks > U GPXI GPX2 GPX3 GPX4 GPX6
Gpxl Gpx - sGPX
Gpx1 GPX5 GPX7 GPX8 -
Gpx siGPX B FPCNQFG GPX
PAML 4. 4 0 MO M3 C GPX4 KWNFTKLF
LHGPX
M1 M2 M7 M8 B C
Q W 2 * GPXI GPX2 GPX3
M1 M2 GPX5 GPX6
BEB - 2 1 I GPX



32 http //www. cqnuj. en 29
Ks <0.2
SignalP 4.0 GPX3 Ks <0.3
GPX4 GPX5 GPX6 GPX7
TargetP 1.1
GPX1 GPX8
1
2.2 2 Ks Gpxl Gpx2
Ks =0.987 90 Gpx3 Gpx5 Gpx6 Ks <
* K estimator 6. 0 0.8 Gpx
CDS  Ks
Gpxl Gpx
Ks Gpx8 Gpx4
Gpx7 Gpx3 Gpx5  Gpx6 Gpxl
Ks Gpx2 2 Ks Gpx
Gpxl Ks 4
A B G
78| HuGPX1
95[lchpGPX1
o jGPX1
57'McGPX1 HuGPX3 93 MuGPX3
DoGPX1 100 :HuGPX6 oor L MuGPXS5
04 —HrGPX1 99 HuGPX5 99 MuGPX6
0xGPX1 _|:HuGPX1 _|:MuGPX1
67 — PgGPX1 100 HuGPX2 99 MuGPX2
RbGPX1 HuGPX4 MuGPX4
—E MuGPX1 73 _:HuGPX7 77‘_{— MuGPX7
99— RtGPX1 100 HuGPX8 98 MuGPX8
CbGPX1 HuKLF1 MuKLF1
— — —
0.05 0.1 0.1
A GPX1 GPX
1 GPX1  GPX
Fig. 1 Phylogenetic trees of mammalian GPX1 and GPX protein family
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2 GPX

Fig. 2 Multiple amino acid alignment of human GPX protein family

1 Gpxl Ks

Tab.1 The Ks values of mammalian Gpx1 genes

0.010 2 0.093 9 0.188 5 0.47217 0.532 8 0.3835 0.377 8 0.320 2 0.424 0 0.525 7
0.094 3 0.189 5 0.493 2 0.5553 0.384 4 0.378 6 0.3210 0.4211 0.521 6
0.191 4 0.481 4 0.510 2 0.408 9 0.329 6 0.3211 0.464 9 0.523 1
0.541 3 0.562 4 0.456 3 0.423 4 0.377 1 0.495 5 0.545 7
0.3925 0.378 6 0.593 0 0.639 9
0.448 9 0.334 7 0.433 9 0.581 1 0.591 8
0.327 5 0.5592 0.654 3
0.317 2 0.456 8 0.508 1
0.4570 0.482°5
0.1452
2 Gpx Ks
Tab. 2 The Ks values of human Gpx gene family
Gpx2 Cpx3 GpxS Gpx6 Gprd GpaT Gpa8

Gpxl 0.987 90 1.652 16 0.828 11 NA 1.729 12 0.6258 3 NA 1.261 33 0.976 78 NA
Gpa2 1.363 32 0.778 68 NA 1.358 64 1.547 95 1.567 48 0.766 87 NA

Gpa3 0.750 90 0. 623 08 0.746 48 NA 1.616 62 0.777 09 NA
GpaS 0.477 12 0.796 69 NA 0.784 81 NA 0.945 80 NA

Gpx6 0.822 42 NA 1.854 22 0.797 29 NA
Gpx4 0.761 93 NA 0.847 35 NA
GpxT 1.992 10

NA
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3 Gpx
Tab. 3 Results of likelihood ratio test of Gpx gene family for site model
Gpxl Gp
o DX DX
LRT p LRT p
M3 vs MO 4 68.720 7 <0.01 101.785 3 <0.01
M2 vs M1 2 0 1 0 1
M8 vs M7 2 2.669 4 >0.05 0.192 9 >0. 05
4 Gpx MA vs MA1 df =1
Tab. 4 Results of likelihood ratio test of Gpx gene family for branch-site model MA vs MA1 df' =1
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Tab.5 Type I functional divergence of human Gpx family and mammalian Gpx1
I
o, LRT p 0,
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Evolutionary Selection and Functional Divergence of Gpx Gene Family in Mammals

YANG Hong-wenl 2 JIN Dan'
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Abstract This paper studys the phylogenetic relationship and evolutionary selective pressure of Gpx gene family in mammals. And we
collect CDS and protein sequence of Gpx genes from NCBI and construct phylogenetic tree with MEGA and Clustal identify signal pep-
tide and subcelluar localization with SignalP and TargetP respectively conduct evolutionary analysis with K estimator and PAML ana-
lyze functional divergence with diverge. There are two subclasses GPX1 GPX2 and GPX3 GPX 5 GPX 6 in the protein family all
members share highly conserved token amino acid sequence of GPX family as well as the same highly conserved amino acid Sec or
Cys. Analysis of the signal peptides in the N-termini indicates that GPX1 protein was mitochondrion — localized while all the other
members were guided outside cells. Both human Gpx gene family and mammalian Gpxl genes have endured negative selection howev-
er positive selection was examined in human Gpx gene family when using the branch-site model in PAML and there are slight function-
al divergence in human GPX protein family. The high conservation and evolutionary purified selection of mammalian Gpx gene family
imply their essential roles in scavenging free radicals.

Key words Gpx gene mammals structural domain evolutionary selection functional divergence



