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Abstract: Enduring hypoxia stress related to high altitude and subterranean burrows the plateau zokor ( Myospalax baileyi)

has high efficiency in oxygen utilization which makes it adapt very well to the hypoxic plateau environment. Neuronal nitric
oxide synthase ( nNOS) one of three isoforms of nitric oxide synthase plays an important role in the adapation to hypoxia. In
this study the coding sequence of nNOS was cloned by RT-PCR from the brain of plateau zokor. The size of this gene is
4 290 bp in length and encodes a protein composed of 1 429 aa. The nNOS gene of the plateau zokor was 87% to 90% ho-
mologous to human dog rabbit mouse and rat. We identified typical nNOS domains such as PDZ oxidase reductase do—
main and CaM binding sites within nNOSs of Plateau zokor. The molecular phylogenetic trees based on ML and Bayesian
method showed that the plateau zokor clustered with mouse and rat which was consistent with traditional phylogenetic rela—
tionship inferred from morphological and molecular markers. Three positive selected sites of Plateau zokor (332 T 1200 G
and 1334 P) were identified by the PAML analysis although statistically insignificant. Our results lay a foundation for further
exploring the expression pattern function and regulatory mechanism of nNOS in Plateau zokor acclimatization to hypoxia.
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c¢cDNA Primer Premier 5. 0 ( Premier Biosoft
USA) o

1 RT-PCR

nNOS 4
2  3’RACE o 1.

3’ RACE

Table 1  Primer for RT-PCR and 3" RACE

Primer name Sequence (57 -3") Expected size ( bp) Tm (C)
.
oo .
GSP1 GGTCTTTGGGTGTCGGCAATC 454 61.5
GSP2 AGCTGGCAGAGCCCGTGTAT 302 60
1.2.3 PCR DH5«a
. dNTP N o
nNOS CDS LB 37C 10 h.
o 25 nL cDNA M13 PCR
0.5 uL 10 x PCR Buffer2.5 uL  dNTP (2.5 mM) (
1.2 ul. Each Primer (10 pM) 0.8 pL. Taq DNA PCR ) o
Polymerase (5 U/pL) 0.3 pL  ddH,0 19.7 pLo 1.2.6
PCR : 94C 5 min 94°C Blast
50 s XCIl min (X ) ; DNAStar ( DNAStar Inc. USA)
72°C1 min 10 s 38 72°C 10 min SeqMan ;
4°C o ExPASy( http: //web. expasy. org/
1.2.4 3’RACE cgi-bin/protparam /protparam ) . SignalP 3.0 Server
dT-AP oligo dT cDNA ( http: //www. Cbs. dtu. dk /services/SignalP) .SMART
o ( http: //smart. embl-heidelberg, de/) . SSPro4. 0 ( ht-
N nNOS tp: //distill. ucd. ie/spritz/) . SWISS-MODE ( http: //
CDS 3’ PCR. swissmodel. expasy. org/)
20 pL /1" PCR 1 pL 0

10 x Ex PCR Buffer 2 pL. ANTP(2.5 mM) 1.6 pL
GSP1/GSP2( 10 uM) 0.4 pL ddH,O0/AP( 10 pM)
0.4 uL Ex Taq (5 U/pl) 0.1 L. ddH,0 14.5 ulL.

PCR : 94°C
3min 94°C 1 min 60°C 1 min 72°C 2 min 30
72°C 10 min 4C o
1.2.5 PCR
PCR 1%

pGEM-Teasy

1.2.7
GenBank  Ensembl nNOS
MEGAS5.0 ( Tamura et al. 2011)
Jmodeltest3. 7 ( Posada and Cran—

dall 1998) .

c¢DNA

PAUP 4.10b ( Swofford 2002) MrBayes3. 2
( Huelsenbeck and Ronquist 2001)
(ML ) ( Bayes ). ML
1 000
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Fig. 1
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FAD binding 1; === NAD binding ; * :

—: NAD
PDZ domain;

the stop coden

NO syn-—



24

34

2 nNOS LA 12-126 ; B: 298 -716 ; G 750 -1413
Fig. 2 The tertiary struction of protein model of plateau zokor nNOS. Model A is from 12 — 126 amino acid; Model B is from 298 —716 ami—
no acid; Model C is from 750 — 1413 amino acid

3 nNOS LA ; B: Y ( <50%)
Fig. 3 Molecular Phylogenetic tree based on ¢cDNA sequence of nNOS. A: MLiree; B: Bayes tree. Values lower than 50 are given as ‘/’
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2.4

Branch model

two-ratio w0 =0.03467 wl=0.02072
one-ratio w =0.033 49
LRT

(P >0.05) o Branch-site model

332T/1

(P =0.559)

2 nNOS

LRT (P>0.05) .
21 nNOS
Site model M3 MO )
(P<0.001); Mla M2a
(P=1) ;
M7 M8 1200 G (P = 0.889) , 1334 P
(P =0.938)

( 2 3) .

Table 2 parameter estimates for evolutionary analysis of mammal nNOS gene

Nested model pairs Parameter estimates log likelihood PSS
Branch model
Two-gatio 0 =0.03467 ol =0.02072 ~17 865. 56348 N. A,
Site model
MO: one-ratio  =0.03349 ~17 868. 14618 N A,
( 1degree of freedom)
p0 =0.70814 pl =0.26435 (p2=0.02751)
M3: discrete (5) w0 =0.0000 wl =0.09812 —17 660. 6538 none
w2 =0.43111
N ‘ p0 =0.97618 ( pl =0.02382) )
Mla: neutral (1) 00 =0.02599 (ol = 1.00000) 17 781. 98446 N. A.
p0 =0.97618 pl =0.02382
N 4 p2 =0. 00000 ) 1200 G
M2a: selection (3) 00 =0.02599 ( wl = 1.00000) 17 781. 98463 1334 P
2 =80. 89420
M7: beta (2) p=0.14944 q=3.35526 -17 664. 22413 N. A
o 0 =0.99664 ( pl =0.00336) ) 1200 G
V8: beta & w (4) p=0.15855 q=3.88465  =1.04699 17 660. 39124 1334 P
Branch-site model
p0 =0.97599 pl =0. 02401
Model A: alternative w0 =0.02603 ( wl =1.00000) -17 781. 74389 332 T

Null

2 =1. 00000
p0 =0.97599 pl =0. 02401

—-17 781. 74388

0 =0.02603 ( wl =1.00000 2 =1.00000)

3 nNOS

Table 3  Likelihood ratio test statistics (2A€) for nNOS evolution analy—

SIS

2A¢ df P
LRT of branch model
One-ratio vs. two—ratio 5. 165394 1 0.023
LRTs of site model
Mla vs. M2a —-0. 000348 2 1
MO ( one—ratio) wvs. M3 414. 984758 4 <0.001
M7 vs. M8 7. 665778 2 0.0216
LRT of branch-site model
Model A vs. Null ( Test 2) -0.000012 1 1

2 800 —4 200 m

nNOS
( McLaren et al.
nNOS

2007) .
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