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= JE B B prestin EE R AHAF R HERIE
5@t TEFNXR
VERIGR  ZRHRGE  TEVE AR BE BRI

(KA, T 810016)
HE: SRR RS FESE TR, T SREA 2B E M RE ST, Prestin 25 278 B0 HF e Mk 323K
H5EFEEMNARNEASFo R TIRE prestin ZLP 55 )50 Bl N2 M@ ML Z MM R, FRATTORE T = i
B prestin JE R 45 X551, -5 HABYFIY prestin FEH 47751 T ; 38 F PAML 144 % = R BT prestin
FERHATHAL BT s ARIET IERERTH, N SE I 508 B 1Y 0 200 o JE i BRUER I . R R VR SR
i prestin ZEPH mRNA FFEAKF, BREEESIREH, SA.0 K. DR BBE. Zoefd o Mzl 2ishymt,
1o JEUR B prestin 3 PR 45 (1) 2 LR T 1) B s AP AE 9 DN EIFEFRIRILZEAE 5 Test 2 BERRAN B Ge it b 3 19 IE ik 5%
Biass e R BRI prestin FE[F] mRNA (9 RBACF B2 & TR R RAE (P <0.05), &R BRI ZHE prestin
P mRNA [ 3REKF- B85 T RBHAESR (P<0.01), L FESRUIH, prestin BN AAE & R Ry BRUE- h 3R
ik, MHERH., ERMBRALUPEARE . 5N RER FREAE SRS, TRAMHEE. s LmE
R 27 s 1 358 YN TR CGX B L7 end [ WA= VA
K SRR EL; Prestin JEP ; HAURRRMERIL; HUTF 25 RENL
hESES: Q95-3; Q955 EkARIEAD: A NEHS . 1000 -1050 (2016) 02 -0221 - 11

The relationship between the structure of the prestin gene and specific ex-
pression in tissues of the plateau zokor and its adaption to the under-

ground life

XU Lina, WEI Linna, WANG Yang, LI Xiao, WEI Lian, WEI Dengbang "
(College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China)

Abstract: The Plateau zokor ( Eospalax baileyi) is a typical subterranean mole rat in Qinghai-Tibet plateau. Subterranean
mole rat is a kind of animal which has the ability to orient space accurately. Prestin expressed specifically in cochlea is the
protein related to the echolocation. In order to shed light on the relationship between prestin and underground spatial orien-
tation of plateau zokor, the CDS sequence of plateau zokor prestin gene was cloned and compared with other species. The
software PAML was used to analyze the adaptive evolution of amino acid sites in the prestin of plateau zokor. The expression
levels of prestin mRNA in cochlea, tail, paw and nose were determined with real-time PCR according to the cloned se-
quence. The results indicated that the CDS sequence of the plateau zokor prestin was similar to those of six kinds of mam-
mals such as human, rat, mouse, naked mole rat, rabbit and cow; and the amino acid sequences showed a relatively high
degree of conservation with nine particular amino acid substitutions. No significantly positive selection site was detected
with Test 2 model. The expression level of prestin mRNA in plateau zokor cochlea was significantly higher than that in plat-
eau pika (P <0.05), and the prestin mRNA in plateau zokor cochlea was significantly higher than that in the paw and nose
(P<0.01). The result above suggested that prestin not only is expressed in the cochlea, but also in paw, nose and tail of
plateau zokor. Plateau zokors may perceive low frequency sound waves to accurately orient the space with assistance from
their paws, noses and tails during their underground trunk life.
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5 IRy Bl ( Eospalax baileyi ) @& F Wit H
(Rodentia ), [ & Bl ( Spalacidae ), ) /&
(Fospalax)  ( Wilson and Reeder, 2005; Zhou and
Zhou, 2008 ), LA AESE 4B P (4 L T I 1
(BT B AT, 1981) i It iy BN 48 R 2 %K
R B, AR RS I TR E 2 AR 3
AR, A H RS 0 ST L, R R T S 2
AT AR B 22 [A] B 18 LU A2 B ST /54X (Heth,
1989; Zuri and Terkel, 1996; #t73 B 4% 1990),
e Dy B A BRI T Y R R A AR
e & R A R E (Avivi et al. , 1999), 23K
IHEACAE R, T BRI — R A R U
i SRR T AR B AR B AE AL RRAE (Weibel, 19995
Avivi et al. , 2005, 2010; Wei et al. , 2006; F %
4 2008) .

PR T 1 T 2 AR R = e, HAERES
7] T b T80 A7 AE BE B A9 360 — 3 400 % ( Vleck,
1979, 1981), Frittsed F rp 23 6] g v ) b T Bk 1
T T AR R AR R B R BRAE SR
R E RS R, WIS BIRERY) . FEPE . B
&, HAWEHE T R 2SR A, s iz e e
BIGER ERRYRIBERE , A REA ORI AN e I
58 (Kimchi et al. , 2005), ENAMTFIR T, Hi
T AT AR Bk R, i AR A AR (A
AT HL R 25 [ 7 (Zuri and Terkel, 1996;
Z=4-WI%E, 2001; Kimchi et al. , 2005) ., HAE7, A
IR HL T B A 18 3 A 7 I SR AZ e A e A AR )
BAHG—WEE, A5F AN, T BHESNE
FEIRIESZ A AU % (Ashmore, 1987; Rado
et al. , 1989; Raphael et al. , 1991; Rado et al. ,
1998) , A BFFEE B b T BUAT DA B A i) B s
FRIARJRAZ 2 0 JE HOR B AT A 3 (Nevo et al.
1991; Kimchi et al. , 2005) , Hiffi2#WFsE£H, 7F
I B, RO AR S I EE BRI, SR
(Ashmore, 1987; Steeples et al. , 1997; Bachrach
et al. , 1998) . TR, HR R B Y=
PRI N 39 ~ 570 Hz (24 WI5E, 2001),
PR B BT BRUAE M T BRUGHAECAE 7S I B5UR% (Heth
et al. , 1987; 1991), AthfTHy W7 375 & 80 Hz —
10 000 Hz, 7E/NT 800 Hz I FEl N W 58 4K
R PRI, b TS B e AR AP I8 1) 1] 75 2 67 7 =X
b7 N =R VAR S & S P g R 0 - T

M B E e AT RIS e ) D RE,  HH- Sk
RS A A PR S 2 i, H AN [ B 5% 7 43
T RN S AR A G, H TUZ AT
RS, VS R RS % (Ashmore, 2008;
Hy, 2011) o T BB Sk B B9 R 3h 5 | R N H bk
AR S), DA 5 | Ak - T2 6 240 ) 428 20 e
{45 7= 9% (Kimchi and Terkel, 2002; Kimchi and
Terkel, 2003a; 2003b; Kimchi et al. , 2005) .

Prestin £ [ &5 & B Y B 8 %% 18 S 15 2 1
Dy, TEH AN EAM bR R, R H AN
ML o> ¥ Ehik, BN A LR R 22 1 BE Y BB
1R R T S B AT (Zheng, 2000) o FATTH Tl
SEYR KPR, prestin FE RUNUTE /5 Bty BRI PN R S
PELTS, M HAERM ., RRMBHRGHI P WA R
ko PG, FRATMRBE, i Jathly BU7E 1 T ¥ 0 A= 3 ik
i, b T HERR AT A [ E AL, A RGRIRE Y,
SRR, REITRERYSE, i 2R SRR AR
VIR b, AT HERR AT 25 [ €7, prestin R
1 2 e Dy sl J AP A 7 3B JR 52 4 1Y) T 2 ) o
fitti

FET UL EES AT AR, A SCHAT T R
Wy B W prestin & PR (%) 5 B R0, %k I 45 1)
prestin KA P8 AT HEAL 0 HT, W HIZEEE 7 PCR
Ty DN T v D BRI [ e DX T 20 v it Bl A
( Ochotona curzoniae) H-WgH prestin &K mRNA 3£
KK, DA K e i BROE I . AR AR SR
41k mRNA 7KF- 35 5, Prestin 25 [ 76 5 J5L
AU RE R RIS ARG, Sy JE i BRI 2 for
PLAHI BT H LA .

1 HFR I %

L1 SEEEhy)

B R W B ( Eospalax baileyi ) 1 5 J& B R
( Ochotona curzoniae) 48 T 5 W44 1 7 M 5 788 B
Xl (db£h 36° 72", R & 101° 28", i 4k
3900 m), FF A S8 s ¥ 5% 1% L % 40
(1 mL/kg) BRI 5 AR &), SRAEH B, B8,
JEHRFEHAL, STHIR AR RES B DI
KB b BB ) i 15 it 2 F BRE K (SE g s i B
0 (GB14923 -2010) ) $447-
1.2 (st B0 prestin BE DS Y s B

M\ NCBI F 2 A ( Homo sapiens AF523354) . K
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F. (Rattus norvegicus NM_030840. 1), /NER ( Mus
musculus AY024359.2 ), # #y Bl ( Heterocephalus
glaber XM_004893953) Fl1Z % ( Oryctyctolagus cu-
niculus NM_001142261. 1) £ cDNA J£:51, #i A FI
Primer premier 5. 0 ¥, Sl it A% R ¥ 51 (1 [R] 5 HE
Xf, TEm BERSF XS 19, SR 90 By 3 K
W1, 519h gAY TREARAR &R, 519
P8, R KRR K LR 1, # B mirVana™
PARIS™ Kit it # & ( Invitrogen Life Technologies )
Wl I By ity B R v Dt B A - 2 U UL RNA,

BT A 1 A IO 2 A260/A280 fH M2 ik I,
PEE A260/A280 4F 1.8 —2.0 Z[a] i) RNA FE 5,
HEAT 1% WIS R0 5 M Pl DR 00 HE o £, B
Ig B RNA K H First Strand ¢DNA Synthesis kit
(Thermo Scientific ) 7| & & il ¢cDNA, ##1& the
Premix Ex Taq Version Kit ( TAKARA) i 47
PCR 2 )if, K¢ PCR =¥y B4k HigEY) TRA R
AFMT o AR AS B 7SI TE GenBank | #E 4T H 4K
I3HT

®1 BEBR prestin ZEMF5

Table 1  Primers for amplification of prestin in plateau zokor ( Eospalax baileyt)
319 Fr3 Bl TERE B BE
Primer Sequence Annealing temperature Fragment length
Primer (1) F: 5" —ATGGATCATGCTGAAGAAAATG -3’ 58 C 261 bp
R:5" -TGCCCGAGACCAAGTCACC -3’
Primer (2) F:5" -TGCTGTTGGGTGGCAAGG -3’ 57 C 298 bp
R: 5" -TCAACCTGGTAGCCATG -3~
Primer (3) F. 5" -CATGGCTACCAGGT -3’ 58 C 221 bp
R: 5" -GCCTGGGGTAACGACTC -3’
Primer (4) F.5" - AGGTCTCAGATTCCATCGGG -3’ 60 C 1032 bp
R:5 - ACAGTCCCAAGGCAATGAGC -3’
Primer (5) F.: 5" -CACGGGATTCCTCTTTGA -3’ 55 C 757 bp
R: 5" - GCATCCTGCTAAATAGACATAA -3’
Primer (6) F.5" - CATCTGGCTTACCACTTT -3’ 56 C 958 bp
R:5" -TCACCCTCCAAATCAAGC -3’

1.3 5 )5ty BUE prestin J741 734

W25 R4 Blast LA, DA€ &6 0 Bis)F
%1 ; % F DNAStar % {443 ( DNAStar Inc. , USA)
h SeqMan & )5 #E47 77 8 P4, JFH LN TALE;
FHAE 26 T AR 45 %% ExPASy ( http: //web. ex-
pasy. org/ cgi-bin/protparam/ protparam) , SignalP 4. 1
Server ( http ://www. Cbs. dtu. dk/services /SignalP) .
SWISS-MODE ( http; //swissmodel. expasy. org/ ) #£17
HEH T AUE B RE AT
1.4 sty BUE- 0 prestin FEDR e ) 20 #r
1.4. 1 Prestin S 75 LU FIFEE R G R B R

M NCBT A5 PR R I F 3 T E W
Je . RAIEHNG K ZESWI7E A B9 26 DSPIFH ) pres-
tin F: K 9w 85 )7 %), FFH MEGAS.0 # % ( Tamura
et al. , 2011) XtN[A] B4 prestin 3 K 7 51 347
BLAST 734, i+ YA iy st AL BB . 75 It KR Al
1=, R TCoffee #2# ¥ Lk {3 7E BLAST i #&
cDNA % B T8 0 3 A RERY . M4 ¢cDNA

) BLAST 255, J 2 R10 26 NP prestin Zihd
XAZF BRI F F PAUP 4.0 4k{4 ( Swofford, 2000)
Pt fe AL SRA (ML A% ) o FR G iy ] 5 P 22
10007 A 1) A J€¥k (Bootstrap) HEATHR L
1.4.2 BEFEETI0Hr

O3 KE 26 AW (A 5 BB 4 — ol i 0
gt M) L 23 WAl CAG 3 b | gl £ R it
) F22 ANPRh (NG5 Wl . g fn IR ICRIAR
FER) Y prestin &K 2B 4mb% 741 A ClustalX1. 81
BAFHEAT HEXF, Lo 45 2R 22 MEGAS. 0 4% 25 4
&, NiJH PAMIA. 8 #fdu () CODEML #/¥, R
Pt prestin KPR 1Y) AR AT B PR ) 40 . AR SC
Ve T AR TPkt 1Y o3 SO AL ( “test 27)
XPECHE HEAT IE S $E00 Ar, IZRRAYJE E T R R BIAR
%o

I3 SRR ( “test 27) ST IEE HIBL R
VERBFFER S, HRBRE N5, MW RTSFECR A
PR AT O30T o AR SO I RO A
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MR, HARRRB AT FAL, el model A Kl Hi
5B (Foreground branch) o 75 17 46 TE JEHE 045
H. R #E & Bayes empirical Bayes ( BEB) > 0.95;
SR HI S0 (codmel. ctl) H ) fix_ omega FlI
omega #REN 1, RIGHATHE W H ., LW
PGB E) InLAE (435184 InLL #1 Inl0) , Ff3t
SEHMA% 2218 2 x AlnL, ] PAML #4413 v 1)
Chi2 F2f, LT 2 x AlnL {3 TR R Y J5 S i3 P
i (df=1), 4 P <0.05 i, A RIS 2] G 45 1
LGl

1.5 Prestin BEPR7E /5 Bt iy BRUA$ 2H 2 b 1 i 326

AR A H- v 23R4 1Y P 10505 | A o D iy
BUH- R AR, S AR DL .
B WS L AE S AT R, RS
%: 5’ — CATGGCTACCAGGTTGA -3’ ; T 5|4
F5]: 57 - GCCTGGGGTAACGACTC -3, ¢ H
) A BcA 221 bp,

1.6  Prestin 3£[K mRNA ik 7K m i &

it prestin FNZ: B-actin LD YR 15197,
N FH S B 9 ' R H PCR 7 2 6 T s T R G
B RN S AR 2D R D B A i A 2
prestin & [Al mRNA JK - () R ik &, R R
RNA 47 PCR KA R FIPEXT R, 971G prestin
R LGPl 57 - AATGAAATCCCTG-
CAGCAAC -3’ ; TUisI¥FHI . 5° - AGACCT-
TGTCCTTGGTGTGC -3’ ; ¥ Ha{KFE K 97 bp, P14
W2 B-actin EF Y FHF5I1WFHR: 5° - CTAAG-
GCCAACCCTGAAAAGAT -3’ ; FiEs|¥Es). 5°
- GACCAGAGGCATACAGGGACA -3 ; ¥R F
S 105 bp,

2 M Premix Ex Taq Version i 7] & ( TAKA-
RA) SEHIRCHI R NAR R #E4T PCR iy, K =4 b)
JE I, RIS 0 7= 64T 10 A5 R6 BE R . i
& PCRP=YIMREE R 1, rBIFBEN 1 x107" | 1 x
1072, 1x107, 1x107*, 1 x107, 1 x107°, 1
x 10770 1 x107" 8 B LV B (1) DNA, 1 b
fh4s o 4% M SYBR@ Premix Ex Taq™ I ( Perfect
Real Time) ( TAKARA) 18 B i 1 52 B {k % -
12.50 wl. SYBR @ Premix Ex Taq'™ I, 0.50 plL
10 pmol/Liy PCR 453 [# F, 0.50 pl 10 pmol/L
1) PCR B 5514 R, 1 pL ¢DNA, fiizK & SR
25 wLo TRt 95 3 min; (95°C 30 s, 60°C

30 s, 72°C 30 s) 40 E¥F; BIO-RAD connect %X
PERAEM TR o A FE A B B RS 5L A Y
WSS LA A, B H LR
FEBR DAHAS R VR B, RIR A R AR IE S
YR &
L7 BAEgE ot

K FH SPSS 22. 0 et xk B e it o b, R
PRSI AEAS ¢ K90 )Tk 2 H AL («=0.05), JIrf
GiORW L YE £ bR#EZ (mean = SD) IR,
P <0.05 HEFAAGEITFEX,

2 X

2.1 ) B prestin J K] ) 5 BRI F 81 43 BT

e Ji R Bl prestin K& PR 4 5 X ¥ 91 4 K
2232 bp, 4ufith 743 PMEIER, HEGHEM ML
1B 5k ATG 1 TGA . FRAL 437 B ow
B R B prestin 2K [ 943 T &M 81 051. 60 Da,
HRAFH A (pl) o4 5.96, ZHE P HALEE 11 577
/I\J:%T\?’ é}¥ﬁﬂ‘7 C3720 H5863 N925 01044 S250 T‘T:ZEBZ
prestin £ [ 1) 20 PR LR T, Leu (L) 7 i L
BN 11.3% , Trp (W) Fril B 0.4% ,
prestin Z 1A Pyl (0) FlSec (U) PHFhZAIERE
prestin £ [ AR E PEFREICH 33.25, BRNITRECH
109. 14, Signal P4. 1 Server 7E prestin H1 R KM 2 {F
SKEEA . DIREIRA AT 2 A N - BEIEAR A AL 2
A~ CAMP 1 CGMP 48 i) 2 I B B RR AL A2 A8 L 5
AR IO BRI AL AL . 11 A N - B AR
R 6 MR C BERRfbfis (PKC) A1 AN
AR IR IO 5 (TK) (E 1),

FH DNAMAN AT P90 20 B, B0 i iy
B prestin FER 5 A KE. /MR BT, Z%&
48y [\ PR ME 4 9 N 90.38% . 88.28%
89.44% . 88.95% . 86.45% FI 89.53% ; fii 4
o1 [R5 M43 51K 95.30% . 94.35% . 95.16% .
95.03% . 93.68% F194.89% , = JFH B prestin %
AL i e R L il 44 % 2 1 1 2 B R T 91 LU AR ST
HAO KB, /DR BER . K o Fiimzla)
PAALL, 5 5 B prestin ZUHERR P84T 9 Ab %S,
4y B J& D44E, D316G, A588T, T591A, F646L,
Q714H, E723A, N736S, T738A.

JH SWISS-MODEL f2 4% #$ % prestin & [ = 245
FIPEAT HUN A B, prestin 2 505 2| 717 ZHEMR L
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(20 ZURE S R 58 N T A 3 B D6 R AT 225

FLRALT 3lo #Y A BESEATHERL, PIEFAIR B B9 A BEUEATERL, DI RAIE— IR R 91. 46%
PEIAF) 91.55% 5 638 718 FIEMIRILEFET 3o (K2),

Ica

n

1126 ATTGCCTTGGGACTG

1 ATGGATCATGCTGAAGAAAATGAAATCCCTGCAGCAACCCAGAGGTATTATGTGGAAAGGCCTATCTTCAGTCAT AATTCCATIGGATCTCTTTTCCAGACCT TTTCGATTT CTTGCTCCTTGTCTCGAAGC

D HAEENE 1P A A[WEGEAY Y vERPIFSH 376I~W; cwsxc)sn.rurr5|sc5|.snes
PRC(15-15) Y01 CTTCT Ty 1l 570-384) y TTECCETE TG TG

76 CCTGTCCTCCAGGAAAGGCTGCACACCAAGGACAAGGTCTCAGATTCCATCGGGGAGAAGCTGAACAGGCATTC ljgll "ITT('?C’“"'C"‘ G"",‘;T"‘c:""g""’l:"“,“r"’“mC;"TG‘/;A“‘G"TTELT‘T‘“‘k"rgc"‘“";""?‘r"C;"’Gzc"'f"
26 PV L Q ERILUHTIKDI KV S DIS 1T G EKLZE KU QQAF g Q E Q - - -

N-myristoylation site (414-419)
1276 TTAGCCACTGGATTCCTCTTTGAGTCGTTACCCCAGGCTGTGCTGTCAGCCATTGTGATTGTCAACCTGAAAGGA
426 L AT G FLF ESTILPAQAVLSATIVIVNTLKG®G

K-2(41-44)
151 ACAIGIAC’[ 'CCTAAAAAAATAAGAAATATCATTTACATGTTCCTGCCTATCACCAAGTGGTTGCCAGCATATAAG

1§ |
51 K I RNITIVYMFLPTITEKTWTLPAYEK
(@) s 1351 ATGTTTATGCAGTTCTTGGATCTCOCCTTCTTCTGGAGAACCAGCAAAATAGAGCTGACCATCTGGCTTACCACT
O' 226 TTCAAGGAGTACGTGTTAGGTGACTTGGTCTCGGGCATAAGCACTGGAGTGCTTCAGCTTCCTCAAGGCTTAGCC %1 M FMQFLDLPF ;{c"(’“i‘;)s K 1(“5:68)"' IvLrTrCT
VoL LoV L
% F K EY L6 Dt N "G‘ ’Im’S Tnﬁm’(sl; _93) LPQ 1426 TTTGTGTCCTCTCTGTTCCTGGGATTAGACTACGGCCTGATT ACTGCTGTGATCATTGCATTGCTGACTGTGATT
301 TTCGCAATGCTGGCAGCTGTGCCCOCTGTGTTCGGCCTGTACTCGTCGTTTTATCCTGTTATCATGTATTGCTTT 4% F V § S L F” L G; D ‘;ufaus:l;) TAVIIALLTVI
101 LAAVFPVF(,LYSSI‘YPVIMYCI‘ -myristoylation si
(@ A ] fom ite (98-103) S=Hieytation s 17 1501 TACCGAACACAGAGTCCGAGCTACAAAGTCCTGGGACAGCTTCCTGACACTGATGTGTATATTGACATAGATGCA
1= 376 CTTGGAA AR TATOATAGGTCCTTTCGCTOTIATT RGOCTANT CNTTOCIGOTITOOCTGTTCEA 501 YR TQS P CEEEEE VLGQLPDTDVYTIDTIDA
126 L G[I. S R|JH I S T G P F AV I SLMIGGVAUVR ) e sy g o KC (507-509) . o . )
| - PR30 1576 TATGAGGAGGTGAAAGAAATTCCTGGAGTAAAAATATTCCAAATAAATGCTCCAATTTACTATGCAAATAGTGAC
(¢b) 451 TTAGTTCCAGATGATATAGTCATCOCAGGAGGCGTAAATGCAACCAATGGTACAGAAGCTAGAGATGCCTTGAGA 526 YEEVEKEIPGYEKTIFQINAPTIYYANSD
oLy | v e 1T E AR D AL R 1651 TTGTATAGCAACGCATTAAAAAGAAAGACTGGAGTGAACCCAGCACTCATAATGGGAGCAAGAAGAAAGGCCATG
i -myristoylation site (160-165) __ N-glycosylation site (163-166) 551 L Y S N A ' T M GARRKAM
— 526 GTCAAGTTOCCATCTOTOROACT I AT OTG AR TOATECAGTT PAen T RO GTOTCTOT O TT CORATTT 60) — Nemyristoylation site (561-566)
6 VKV AMSAVYTLLS GTIQFCLGEYCRTE 6 F 1726 AGGAAGIAIGC[AAGGMGIIGGI\MIGCCI\ACGIGAOCAACGCGGCCGIGG TAAAGTGGATGCAGAAGTAGAC
601 GTGGCCATATACCTCACGGAGCCCCTGGTCCGAGGCTTTACCACTGCGGCTGCOGTGCATGTCTTCACCTCCATG 56 R kK Y A K E V G N "" hA(SS[; 5‘;9)" KV D AE
201 VA I YLTEPLVRGFTTAAAVHVFTSM -glycosylation sit
m 676 TTAAAATACTTGTTTGGGGTTAAAACAAAGCGG TACACTGGGATCTTTTCAGTGGTGTATAGTACAGTTGCTGTG 1801 GGAGAAGATGCTACCAAGCCTGAAGAAGAAGATGATGAAGTAAAATATCCCCCAATAGTCATCAAAACAGATIT
H 226 L K Y L F GV KT KR Y G I FSVVYSTVAYV 60165[’"S)EEDDEV“VPP‘V'L_KKZ“L&”
PKC (234-236) CAMP (235-238) Py "

Q 751 TTGCAGAATGTTAAAAACCTCAACGTGTGTTCTCTAGGCGTTGGGCTCATGGTTTTTGG TCTGCTGCTGGGCGGE 1876 CCIGARGAGCTAGAAAGATTCATGCOCCCAGGGGAAAATG TCCACACTATCAT ICTGGACCTCACACAAGTCAAT
< 251 L. Q NV K NLNV CS LGV GLMYV FI|GLLTUL G G 626EELQRFMPPGENVHTIILDLTQVN
ition 70
826 AAGGAGTTTAATGAGAGATTTAAAGAGAR ACTE CORG0GCCCATTCCTC I e A Ta oA 1951 TTCATTGACTCTGTTGGAGTGAAAACTCTGGCCGGGATTG TGAAGGAATATGGAGACGTCGGTATTTATGTCTAT
276 K E F NERF KEKLPAPIPLETFTFAVVM 651 F 1 DSV GV KTLAGTV[KEYGDVGTVvVY

901 ACTGGCATTTCGGCGGGATTTAACTTGCAAGAATCCTACAATGTAGGTGTCGTTGGAACACTTCCTCTGGGGCTA

301 G FNLGQEST YNV P LG L 2026 TTAGCAGGATGCAGTCCACAAGTTGTGAATGACCTCACCCGAAATAGATTTTTTGAAAATCCCGCCTTAAAAGAG

676 L A G C S P Q VV NDULTZRNZ RTFTFENPALKE

N-myristoylation site (300-305) N-myristoylation site (316-321)
976 CTCCCTCCTGCCAACCCAGACACCAGCCTCTTCCACCTGGTGTACGTGGATGCTATTGCCATAGCCATTGTTGGA 2101 CTTCTGTTCCACAGCATCCATGATGCGGTTTTAGGCAGCCACGTTCGAGAGGCACTGGCCGAGCAAGCCTCAGCT
326 L P P ANPDTSTLFIHLVYJYJVDATLIATLATIVG 700 L L F HIS I H AV LGSHYREALAER QASA
1051 TTTTCAGTGACCATCTCCATGGCCAAGACCTTGGCAAATAAGCATGGCTACCAGGTTGATGGCAATCAGGAGCTC K-Z (705-708)

2176 CTGCCTCCACAGGAGGACCTGGAGCCCAGCGCCGCACCTGCCACACCTGAGGCATGA

31 F S VT I SMAKTTLANTEKHGYQVDGNSU QETL
726 L P P Q E DL E P S A AP ATUPE A *

PA1 )5 B prestin cDNA Sl (9 S ZE AR P 9. &1 AP IARE IR (20 )88 8047 I & A I D RE SR A5, BLA IV — B SEALA7 A
CAMP FiI COMP A8 i) 2 FH AR AL O 61 . RS il 1 BRRRALOE A, NV - BRSO . SRR C BRI (PKC) %
RIRMABERR LA (TK)

Fig. 1 The ¢DNA and animo acid sequences of prestin in plateau zokor. The abbreviation of motifs surrounded by boxes are presented as fol-

lows: N-glycosylation site, CAMP and CGMP dependent protein kinase phosphorylation site, Casein kinase II phosphorylation site ( CK —

inica

2), N-myr-istoylationsite, Protein kinase C phosphorylation site (PKC) , Tyrosine kinase phosphorylation site (TK)
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P2 i B prestin 25 1 SRS BIIAL A 505 - 717 (450K ; B: 638 - 718 (g LR
Fig. 2 The tertiary struction of protein model of plateau zokor prestin. Model A is from 505 to 717 amino acid; Model B is from 638 to 718

amino acid

2.2 i el BLE R prestin %iﬁﬁﬁ?jﬁﬂ‘ﬁ%ﬁ'ﬁ AR, R B AR IR A, H

BT 26 MR (HIEREPLIER: —FhiwIE . iy BEB Z5R AW, H'5 null i InL 22{H5 0, B
MANEIK) , 23 DA (RS WIE. s FRRARE (BEARASIT)) (k2),
) 22 DYRD OB E Bl . it HECORER SRR BRURY prestin 5 PR 55 H A ) FhoAH He 7E 4L T
WrE) A9 test 2 (model A vs. model A null) %3} G Bk Z Ak,
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Table 2 Likelihood ratio test ( LRT) of branch-site models for prestin gene in plateau zokor

e SRl
Log likelihood
Model

Parameter estimates

FEAL LA

Model compare

IE [l MR A 5

Positive selection site

2AInL (P - value)

p0 =0.90038, pl =0. 07453

p2a =0.02317, p2b=0.00192

Model A (26) - 14044. 237626

00 =0.02982, wl = 1
w2 =1

p0 =0.90038, pl =0. 07453

Model A (26) wvs

p2a =0.02317, p2b =0. 00192

Model A —null (26) -14044.237626

00 =0.02982, wl =1
w2 =1

p0 =0.90622, pl =0. 06709
p2a =
w0 =0.02614, wl =1

w2 =1

Model A (23) -13009. 572085

p0 =0.90622, pl =0. 06709

0. 02484, p2b =0.00184

p2a =0.02484, p2b =0. 00184

Model A —null (23) -13009. 572085

w0 =0.02614, wl = 1
w2 =1

p0 =0. 90144, pl =0. 06909

p2a =0.02737, p2b =0. 00210

Model A (22) -12560. 932860

00 =0.0239, wl =1
w2 =1

p0 =0.90144, pl =0. 06909

Not allowed 0 (P=1)
A —null (26)
Model A (23) wvs
Not allowed 0(P=1)
A —null (23)
Model A (22) vs
Not allowed 0(P=1)

A —null (22)

p2a =0.02737, p2b =0. 00210

Model A —null (22) -12560. 932860

w0 =0.0239, wl =1
w2 =1

PIAELR LLACH) 2 In [likelihood ] 2259 2 f%; MHEIEJIALaH] BEB 2047k s FHSAER A + Hl o+ 205110 P >0.95 1 P >0. 99

Twice the difference of In [ likelihood ] between the two models compared.

analysis. The posterior probabilities P >0.95 and P >0. 99 are indicated by *

2.3 Prestin JEPR7E 5 iy BRAS 20 2L b 1Y T HE 245

R DA v Jir i Bl - 0 v SR Y prestin B[R Ty
IV R SRS | W 7 i U, Sk R
OWLL FFRE. Bl B A A B s LA S R A T i
e, FWEgl8. 5° - CATGGCTACCAGGTTGA -3’
W51 W. 57 -GCCTGGGGTAACGAGGTAACGACTC -
3, PHEEEB B 221 bp, PCR =4 HL Tk 45 3R WL
K4,

Py g R F AR (K 5), N
DNAMAN B A% e i 45358 43 i 471 5 - 20 2

Positively selected sites were identified by Bayes Empirical Bayes ( BEB)

and ** | respectively.

prestin FEPH g ith X FEAT R X 1, S5 SR RHT,
TRIFHIAL T prestin K& K 4 fih X 1 993 - 1313 bp 4k,
5K 2 2 prestin FE PRUA X R B4 5 90 AR ABLEE 3k
100% , HL UK I3 A v R 45 R34 1561 prestin K]
e B B . R SRR SRS RIA
2.4  Prestin J& K mRNA 7/KFERIFEAHE

SOt RE PCR AR, 5y by BURM e i B A
HIRZHZ T prestin F2P mRNA 7KF- B AH G 2235 F 43
W1470.93 £0.04 F10.87 0. 05, 25 J5 b5 i H- g 2 41
H prestin FEPH mRNA 7P (AT 1k 2 8 3 T
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97 Bubalus bubalis
100 Bos taurus
Pantholops hodgsonii

98 | 100 Ovis aries
47 100 Physeter catodon
100 —|——Lipotes vexillifer
Camelus bactrianus
70 Sus scrofa

i Equus caballus
100 C

eratotherium simum simum
Canis lupus familiaris

Felis catus

69

Miniopterus fuliginosus
Trichechus manatus latirostris
Tarsius syrichta

100 Homo sapiens

Pan troglodytes

98

Eospalax baileyi #

100 Meriones unguiculatus
e

Rattus norvegicus

7.

100 Heteroceph
4‘&,7 Octodon degus

glaber

Cavia porcellus

100 |

Ochotona princeps

| .
Oryctolagus cuniculus

P
0.02

E 3 HETF prestin FER AT AR (ML) 4307 2 A0 A

Fig. 3 Phylogenetic tree constructed with prestin gene using Maximum Likelihood analyse

[&1 4 Prestin JEPR 75 = R0 B AU AT 6. M ZpFambrdfl; 1 -10 PGB0 E0E . RBaR, Shah . B8 O JFIE. . B B

KeF B LS 2 prestin 2[R PCR F=4)

Fig. 4 Identification of prestin gene in plateau zokor tissues. M: DNA Marker; Lanel — 10 represent PCR products of prestin gene in plateau zokor

cochlear tail, nose, paw, heart, liver, lung, kidney, brain and skeletal muscle, respectively.

A (df=16, t=3.04, P<0.05) (Kl 6A),
e B, AR R RO B H ] 4
prestin FEPK] mRNA 7K 1) AH XT3 35 5 4351 24 0. 93
£0.04, 0.89£0.05, 0.75 £0.05 F110.61 £0.06,

Hg ML prestin ZE [ mRNA 7K F- (4 A1 XS

ik Em T RBEMEE (P<0.01), EHH

21 prestin FEPN mRNA 7K-F B A X 2 0k 8 035 =&
Bk (P<0.01) (&6B),
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Cochlear puneieiory:y:¥9:¥:3¢e CATGGCTACCAGGTTIGATGGCAATCAGG 1120
tail_paw_and_nose ............ CATGGCTACCAGGTITGATGGCAATCAGG 28
Consensus catggctaccaggttgatggcaatcagyg
Cochlear AGCTCATTGCCTTGGGACTGTGCAATTCCATTGGATCTICT 1160
cail_paw_and_nose AGCTCATTIGCCTITGGGACTGTIGCAATTICCATTIGGATICICT 68
Consensus agctcattgecttgggactgtgcaattccattggatctct
Cochlear TTTCCAGACCTTITTICGATTTCTITGCTICCITGTCTICGAAGC 1200
tail_paw_and_nose TTTCCAGACCTTTTCGATTTCTTGCTCCTITGTCTCGAAGC 108
Consensus tttccagaccttttcgatttcttgeteccttgtctcgaage
Cochlear 1240
tail paw_and_nose 148
Consensus cttgttcaggagggaactggagggaagacacagetrgeag
Cochlear GITGCTTIGGCCTCCTITAATGATICTGCTIGGICATATTAGC 1280
tail_paw_and_nose GITGCTIGGCCTCCTTAATGATTICTIGCTGGTCATATTAGC 188
Consensus gttgcttggecctccttaatgattctgetggtcatattage
Cochlear CACTGGATTICCICITIGAGICGITACCCCAGGCyNcpNeionye; 1320
tail_paw_and_nose CACTGGATTCCTICITTIGAGTCGTITACCCCAGG . 221
Consensus cactggattcctctttgagtcgttaccccagge

FS it HR . AR, AR LU prestin FEP cDNA FP8 R B LUXS. PSR — AT I B EE 3R 7 H-0 prestion JE[F cDNA
PR B, S ATHMIE RN R . RIS prestin JEH cDNA [P B, Hodv AR r 28 B3 . 2 B SR U pres-
tin FEFE cDNA J351) 1 Be 5 H-35 20 21 rpoof o J 910 v 5 4 I 1 30 43

Fig. 5 Alignment of the prestin cDNA sequence frgments in plateau zokor cochlear, tail, paw and nose. The nucleiotide in first line repre-
sents the prestin ¢cDNA fragment in the cochlear, the nucleiotide in the second line represents those in the tail, paw and nose. The black

box represent the same part of prestin cDNA fragment among plateau zokor cochlear, tail, paw and nose.

Zokor pka A

Prestin 200 Prestin
100

_actin 200
preem lmm fmactin
= s 1207 . . T :
% % 1.00 :)SJ"E 100 1 ) = R S—
& % 0s0 i 7 5
zE EEL om0
Z 5 060 < T 060 -
5 : 2 g
2 040 ‘2040 A
21 4
£ 5020 2 & 020 4
é g 0 g 'g 0.00 T T T
ﬁ ZOkOI‘ Pika ﬁ 1 2 3 4

B 6 55 BRI S I B S prestin LKl mRNA 357K, + P<0.05, * = P <0.01. A 75 508 BUFN 5 i B % B4R prestin 31
mRNA KKK B: sty BLE 0 . A, AL prestin FEP mRNA koK, 1 -4 40 A0 iy BUE- . B3R
RN G L

Fig. 6  Expression levels of prestin mRNA in plateau zokor and plateau pika. * P <0.05, %% P <0.01. A: The expression levels of pres-
tin mRNA in plateau zokor and plateau pika cochlear, df, T and P values are 16, 3.04 and 0. 046, respectively; B: The expression levels
of prestin mRNA in plateau zokor cochlear, tail, paw and nose, 1, 2, 3 and 4 represent tissues of cochlear, tail, paw and nose,

respectively.

i W, 3T SO S i k) B A A= AR P e o [l 7

SE A AR 1 55 M TET PR RS I T ] R R A4 1) A
e SR B TR IR A MR B, BETER AR ORI BEIRZERE SISO (Heth et al. , 1987;
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Heth et al., 1991; Z= 4 M| 4, 2001; Kimchi
et al. , 2005) . 7EMHFLIWIT, HOREN S
B g R, Horh HOR AN B A0 M b R S R A
prestin 2 2R A AL AEFE 22 g i BE , DA TR
P B ) Al (Ashmore, 2008) . ML B
FEA S M R T8 A TR PR i AR, prestin & [A]
S 7 PR RV ARU RS 33 T 2 A A e M ) 3 O PR 87
B HECY LA VIE . B, A S R B
prestin FEPR L5 | R PEAME AL B R 1 #1753 #r
5N, prestin H RITHIEFN 2 B2 41 5 H AR
P BEAR AL Ak 0 BT 45 R Bon, & R R B
prestin LR 5 A FhAE AL 1 B B 5 A0 1E BERE
Brrie BEBH B B prestin JE P IR 3Rl T 3 17 4
AR T A A S R R SR

Liberman 45 (2002 ) | H] J DA 5 Bk £ R 3575
T prestin K& R BRI B, 280 T RO 5RO R,
prestin J PRI/ BRI H- 853 W 5 755 1 40 dB; 3l
b B PR R AN ] & B B BN B prestin K 2 BE,
/NERB T I B4 A [ AR RE Y R (S8 s P4,
2004) , LA ESERUEH, prestin &P 3Rk KT 1 4
e AR T LRI I . ASCE IR, 5
Sy 5 LR AR, e B B ZH 2L b prestin
P mRNA F kK V25 T m e . R gk
IR, e J i BRU AT A 38 2o 42 /&) prestin 5 R R 3k
KPR SBRIIAT A I8, DN TTTSZEA T A 14 b T 2 ) o
o

SERTIBFIEIN S, prestin Ji R 76 H- 85 4H 21 rh
SPE#F iR (Zheng, 2000; Liberman et al. , 2002;
Zheng and Madison, 2002; Dallos and Zheng,
2006) , MIASCHFSELE R KM, prestin Je P LUTE
e I BCE i Gk, T AR AR . R BRI SR
Ui Rk, FHEIRIERN S, 2 R K pE
TR, RIS, SR L RE B A
Peo PG, FRATHED , e st BUE M T TR 3 2E 36 i
Fih, ATREAIFHRLL . HE AL R0l BB ARt
PR, FITHLE A5 ) E AL, e R LR T 2 Y
prestin FEP mRNA 3Rk /K- 5 Ho gy vh i 230, X
TRy Bk, REAR T 293, A
M, FERMEE N Nz b, S s R R
IR IR, R BYAATE AT REXTHGE I b A=
W HAEZMEN . RETER b B 2
SR AETE prestin 25 ] Oy H 245 10 B Ak A0 (R A

PIRAZ A%, IXLERS B AR R IR FRIEA T M T 2 () A
RN anar, FF i — PR SE ,

SMTH Z, prestin BN ULE i Ji iy B4 vh
ik, MHARH., BB ASRHLP A R,
e SR BRZE b T TR AR TS e AR, T R e i
ARl prestin FEAEFEKFLEFHEE., G
R S B RV 38, DT A AR A 725 (1)
FENE, DLE N L AR

SE Lk
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