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SR ESWIE FHEEEH1(Spef)EFH = E
LA K (R /IR Fr

A AL &= o/, BHR#W, RKRT, REX, #ok”
(LWLl KRB R SHEARZ N, BREHEEFRE LEEARTRP O,
PR M U IE SR E K 5 B s =, WL ARIL 3160225
2. WL MG PEK TR SR, R A+l 316021)

ME: WA THEEAISpefDVER TR ELE MW R G 4% P oy £ 4% Z LR
fe, AH R K A RACEHR A fn 7K ot £ EPCRIA X & K T4t & K Spef1(1H 7 SjSpef1) 3 B
cDNA2 K #ATHEEMA R K LR MR ERET, JiSpefl DNAL K 77|31 135bp,
5'#n3"4F 4 4 [X 47| 4 178 bpAe 165 bp, T | &9 JF ik I #AE (ORF)2 K 792 bpo 4 ) 8 & B
Hika T EH30567Tku, S8 8703, - MEAKER. FTHEBERXURE T K
FAl, REBMAREERNE . ZREMPNTRINZE A6 H F 8 e M 49%).
AERFERAEEL FHE A WCH2 M £ & maN e E WA &, It d % Mooph Ay &
BT o BIIR BB FFI ot K3, 5 i X B8 09 48 LM & & B K 59.49%, & ¥
Spefl ZE # L H I T thFo HTSpefl BB FAMBW R AH M KA, ZBREAE
WA N X B ok R RIT. AR RFUINM R ASpef/IEE R A4S BRI FEF AL
Fhkko SpeflEBEM R TENR AR LI FRELNTH TRAF L LB Z MUK AE

XHE: 2 K K45 W Spefl; cDNA; A4 8% ; K k< EPCR

FESES:Q786; S917.4
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1190 KopE o R 245

VPR IR BE () R 2 Ak B AR TR R A O, B
X B AR B, P 2 X R R AR B L R A
REIFRT KRBT, #1008, A
RGBT i i = R B Spefl (G LR
SjSpef1) i) 4 K cDNAJFH, 456 EWIE B ¥4
M. RTT T SjSpef 136 K L) K 85 (A 245 44 5 Hon] e A7
AWM R, @R EE R
PCR(qRT-PCRYEL AR ST T 4 fith 1% 25 11 i mRNATE
ANFRAB PR RERSFE, iR
SjSpef 1 125 D e LA S AE FHALBEBE 52 1 SE A,
[ o &2 [T EF SR N T8 H . a2
FGE U5 2 25 B Sl

1 MBSk
1.1 SRR
It % TP P ) 2 B TG 12 TR

WCE W VLR N R Sk R R R R B L, TRk
fif U IBORS 5. RERS AR . BRSO RUSIR . K
/3N = N 77BN 1 1 N SN /LS S I Y 1 9/ 4
JIEIE 1350 2 ZURE i PR A7 T RNAstore, LAk
BRI, HT-80 CCIRAEF

5 3 X RNAstorelly [ CWBIOZ ] ;
RNAiso Plus., Reverse Transcriptase M-MLV
(RNase H), PCR Master Mix, SYBR Premix Ex
Tag™ I Kit, SMART™ RACE Kiti4l§ [ TaKaRa/\ 7 .

1.2 S HE

B RNAR LA CDNA % — 4 69 & R
F FRNAstore J [ 87 45 L A1 21 2 1, R4
RNAiso Plusis il Ui B 5 #2 B RNA, ¢cDNAR &
A H% BB M-MLV(Rnase H) & % 87 & HEE 0
kT

% K AAT Bk Spef1 Kk B 4% R B89 uls
MG S 40 28 O A 1Y P S AL SR Al Bl ™, Bt T
i B SjSpef1 3L RIAZ O i BE I 5191 (F2 1)

PCRIA % £ % PCR Master Mixi® 7 1 9]
(5 L), JNi&fd: 94 °CHilAE 145 min; 94°C30s,
56 °C30s, 72°C30s, 357 1fE¥; 72 °C 7 min,
12 °C 10 min, PCRy™¥J £ 1 %35 s W 56 e HL Uk K
W, A R BB PCRZ Y 1% 2 IR R L
BRI 55 A7 BR 2 /AT %

SjSpef1 35 B 2 K cDNA#) . % M A 75 )
(1) SjSpef1 & 1.0 ¥ 5, 2% SMART™ RACEIR
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& BRI S M3’ RACE B (3R 1)
3'RACER 51 %Spefl-3' outer AR 7] & HE 4L 1K)
235193 adapter# 1755 — e PCRY 3, £ D)
5|1 4¥Spefl-3" innerf13’ adapterif 17, PCR
WP, S'RACEFRHG1#Spefl-5" outer Flizt 7
LTS5 adapter LA B9 cDNAH AR AR 2E 1 7
5 —4PCRY 1Y, SRJ5LASpefl-5' inner|#) 15’
adapterit 178X PCREE 489 4. PCRAM QN i
Jirik . PCRH () 257k glifk a1 5 % 3 $]pMD18-T
iR, FH L ZEDHSEZ S MM PR 3%, BRI
PR TRk 2 RN I PR IR 55 PR WY o

F 1 SjSpeflE [E cDNATEFEFH 5|4
Tab.1 Primers used in cDNA clone of SjSpefl gene

K] JFHI(5"—3")

primer sequence
Spefl-1F AGCCAATGCTACTAAACC
Spefl-1R TGATTAGGCAATGCTCG
Spefl-5" inner GCAAATACTCGCCTGTTA
Spefl-5' outer AATTCCTCTTTATGGCTCA
Spef1-3' inner CTCAAGTGCAACGTCCAGAC
Spefl-3’ outer GGTGCTGCAAGTCGTACAAA

Z KA & WK Spefl A& B 2 K B 5 5 H7
W 5O BEA B Y i Bl i DNAMANER f #E 47
%, JFFORFfinder (https://www.ncbi.nlm.nih.gov/
o-rffinder/) ¥ £& T H FU il & P4 14 FF 5 58] 332 4E (ORF)
L& 5 SR )5 | FExpasy-ProtParam (http://web.ex-
pasy.org/protparam/)" M JH: 12 Ry 2 B R - 1) I il
D2 LR AR XS 40 F i FAF L 8 RAEL TR
SignalP (http://www.cbs.dtu.dk/services/SignalP/)!""
VL S TMHMM Serverv.2.0 (http://www.cbs.dtu.dk/
services/ TMHMM/)43 5] X AR 5 BK DA B 55 i X i
AT ; % A NetPhos (http://www.cbs.dtu.dk/ser-
vices/NetPhos/) 7 1 B 2 fb A7 155 R HINCBIZE
2838 % T H. (https://www.ncbi.nlm.nih.gov/Structure/
cdd/wrpsb.cgi)Zr AT P8 57 245 ¥ 35 ; R H Clustal
Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/)!"”
X} [ T 5k Spef1 M He [m] U5 & L R Y 51 il A 7
Fext; fd I SWISS-MODELZE £k T. H. (https:/www.
swissmodel.expasy.org/)!' "y EE FR [ = YEAE A
¢ J5 BT Spef 12 3 1R 13 41 43 B S [ ) e 22 1) 1
i o P 3| D A N7 v % 0 v e o

Z K AAT L WA F A8 & & Spefleh 48 R &
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8 10 BBk, A S IRTCER S INHORS T HE R B 1 1(Spef)AE A 5 B LA B 4 1Rk ke S 1k 1191

XA TESjSpef1 3 H cDNA4 K
ORFIX N #% 3 T qRT-PCRIYZI ¥y, LLE R TC4E
5 f-actinF: K (S. japonica IN564496. )E R NS
R (3£2).

R2 SjSpelRAEESIY
Tab.2 Primers of SjSpefl used in qRT-PCR

519 FHI(5—3")
primer sequence
Spefl-YF TTATTACTGCTTCAAAGTCGTCT
Spefl-YR CTGATTAGGCAATGCTCGT
Actin-F TGAGAGGGAGATTGTGCGTG
Actin-R GAACATAGATTCTGGAGCACGG

KA U RNASEBULL S cDNASE — 4% & W7
2, e R RNABE I cDNASE — 4 194 0
iR, S S T Y cDN AR A% 8 28 P ARG S
W, HWBE100 ng/uLE H, qRT-PCRANFEIK
F NS 4% B SYBR Premix Ex Taq™ II Kity™
i U AT

2 4R

21 EREFHESHSpeNEELEKNRERF
SU4FAE

DL [RTCE S M SEcDNA g B, DU
Spefl-1F/IR5 | ¥4 1 3545303 bphz .o i B, RS
RO FY], R HS5'RACEFI3'RACEJT 243 4
3K13464 bp 527 bpfy 24~ H 1 H Bt FIHIDNA-
MANBAEK B 0 7 Be it A7 P45, 15 31 SjSpef1 5
K 4K cDNA3:1 135 bp, S'UTRIX 178 bp,
3'UTRIX. 165 bp, THIORF 792 bp, F:4ii%2634
AR (K1),

22 BRI SWSpell REREFFILLT IR
Bl 1E 57t

¥ 2 KT 2 Spef1 5 /i N XLEEH (Oc-
topus bimaculoides XP_014768591.1), 1411
(Crassostrea gigas EKC38895.1), R ¥ 4 fit
(Lepisosteus oculatus XP_006629185.1)Fl1F & fi

1 GGGCARATTTGCARAGTGCTCGCTTCGARAAGACACAAATAATTTTCTTCTAARAARATAGTATCAA
67 TTGATACTAAATTTAARATTAAACACGGACCAAGGTTTAATGTTGACATTATTTACTAATTAGAAT
133 TTAAATATAAATAATAATTGCATACMTAATTAGCAGACATCMCMTTAGATGATGACAC
1 M E L D D D T
199 TTTGGAAAATATATACAGTTGGGTTGACCAACATCAACTTTCTCGACCAAAAAGGAATATTGCAAG
8 L E N I Y S WV D Q HQ L S R P KERUNTI A R
265 AGATTTTAGTGACGGAGTCTTAATTGCTGAGATTATCAAATGTCACCAACCARAATTAGTGGAAAT
30 D F S D 6 V L. I A E I I K C H Q P K L V E I
331 TCATAATTATACTCCAGCCAATGCTACTAAACCAARAATGGAAAATTGGTACCTTCTTAACAGGCG
52 H N Y T P A N A T K P KM E N W Y L L N R R
397 AGTATTTGCCAAAATGAAATTCGAAT TGGCTGATGAGATTATTCGTTCAGTTGTGCAGTGCARACC
74 V F A KM K F E L A D E I I R S V V Q C K P
463 ATTTGCCATTGAAAGAGTTTTATTACTGCTTCARAGTCGTCTTGAAGAGATGAGCCATAAAGAGGA
96 F A I E R V L L L L ¢ S R L E E M S H EKE E E
529 ATTAAGTACTATCAATTTGAGGATGGAGAAAGATATCCAGGATGGGAATACATCTGGTGCTGCAAG
118 L. S T I N L R M E KD I ¢ D G N T S & A A S
595 TCGTACAAAACCCCCTCAAGTGCAACGTCCAGACCAACGAGCAT TGCCTAATCAGARAGAAAGGCC
140 R T K P P Q V ¢Q R P D Q R A L P N Q K E R P
661 ACAGCAATCGGTTCCTTTGAGAAGTGATCGCCCAGAAGCAGATCAGGGAATT TATGATAATTATGG
162 Q @ S V P L R S D R P E A D Q G I ¥ DN Y G
727 CCGTTCAGAAARAGAGCTCGGAGCATCTTCACAAGAGTACAGTTCACAGAAGAAGAAGATGGCTGG
184 R S E K E L 6 A S Q E Y S S ¢ K K K M & G
793 AATTGATCTGAGAGAATCAAATGTTGTTCCTCGTTCAT TACTTGAAGAAARACAARAAGAAACACT
206 I D L R E S N V V P R S L L EEEK @@ KE T L
859 TGCCARAGATGAAACAATTGCTATTCTTCAATCCAAGATTCAACGTTTGGAATACTTAAACCATTT
228 A XK D ET I 2TIULOQS K I gRULETZYULDNU HL
925 GAAAGATTTGAGAATTGAAGATCTACAAAAGCATATACCTAAdE:EhGTTTCCATTTTCCATGAGC
250 K D L R I E D L @ K H I P N *

991 AGTTTCTGCTCTTTGACCGATTCCTACATTCTGGATTGACAGAATTTTAGAATGTATTATTCCATT
1057 ACACARATGCATTCTTCTAAAATCTTTTTTTTTTTAAATTGATGAGCCTTAAAGGGGARARAARAR
1123 AAAAARAAAARRA

Bl 1 SjSpeflE [E cDNAFKFI & 7N 89 B & B 551
9 PR T T80 132 A 2 4 4% B T (ATG) M 2% LB 3% A5 T (TGA) M B R HEAr st B3t O B BR 7 SIE A 1 IR 7 4 7 4
Fig. 1 The full length cDNA sequence and deduced amino acid sequence of SjSpefl

The putative start (ATG) and stop (TGA) codons are enclosed in solid lines, predicted amino acid sequence is under the cDNA sequence
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1192 Ko

& e 42 %

(Latimeria chalumnae XP_014349819.1)1 Spefl1 4 F&
2[Ry S HEAT LT, g5 R BoR, e TR A
FE435°h59.49% . 36.45%. 39.451140.52%, %I
2H BB I B R IR SE (K12) . PRSFEE Y
WA Hr R, FEARR PN Spefl 2 B 2 7 5
i, SN LT A — 7 B A 7E — A CH245 14
R (27 CHEE M 38) " (1&3), KB 904~ E FE R ik

B, R TCHB RGO, AL T a5t =
BERRAE AL P AR SY o R HlmrBayes# 4%
SjSpef1 fI3k F T NCBU i A 1) 43 2% 7] U5 24 3 g
Fr oA i R G AR (1814) . S5 2R ERWT, TEdEfL
2 R TR S 0 BUBE B Y 9 2% 06 R i
i, HRRKAW, 5 ALK (Gorilla gor-
illa gorilla)) AL G R BT o

v 2 [CE 2K Sjaponica .
I BENS O.bimaculoides . .
AR Cglgas BE v
MR 2E 6 L.oculatus HSG DsHgE;
Bt L.chalumane BYs; ECEED

v 2K E"Wy‘ S.japonica Tifigs MSHEEELSTINLRMERDIQDGNTSGAASRTREEQV 146
Eélilg%ﬁg O.bimaculoides L s?élimuxgwmmnxFNLD;;-KAVPLSDPDEQEE .. 142

igas TR 5y e e R B s QID. 112

ﬁﬁﬁféﬁigoculams R [0 el Y- I 120
Rt L.chalumane LR TR HEIBERORORLS . . oeoeeeieeeecnenananenns 120

v 2 [RTEEr '%Wﬁ S.japonica  grPDGRALENGEE. .Rplcsvpmsnspm_a G...IYCNYG.RSERELB........ ASS@EYSSQ..... zr 201
TN BENY O.bimaculoides -« «vvvneueeennn NQLEQNCDGQEEADES. . . TCEPFLYRRNEKTV. . o vu... KSQAIQKDF. . ... ur 183
A Cgigas = ceeeeeeeeee-s ENLQRQGRSRLEIDANFARSMDTRETKKSQSAPARENSPTTLHQGRPQNLNLGL. - - . - Ic 168
MRPLEEE [ oculatus === ®e. ASQEPCYYSMESSTA L...SPHSPR.LELSGOE........ SPABQRAGR. . ... up %92
FRA L chalumane e BTTSSSRELETRASGERHNGNGIGNSPVSSK . PRIHSTG. + .« v v - . NNIQQSQQTTEHSANS

v 2 RIE2 S.japonica  wMacIDLRES. .. .nvvER RORE R L R QRHEEN. . ... 263
MY O.bimaculoides &npprst. .. ... .. .. s QKE 2 v NERSRI T K NDl K RLSET . 238
K4L15 C gigas TRECHAL . ovooviavovrncaca HAISVCSGS PPS rﬂewT ; rycLvsTvasrvke 227
HE BT 22 i 1. oculatus AGCAQPAAGE. . . . DPATHI EQA s @[.Iqﬂ 3 a BERE TR DaSRRLQHPCKTQ 231
Bt L.chalumane LGRAQQEYVHTTQRDSDVR BEQA SRE VRl ool TRRICOAEQRL 245

& 2 Spefl & EER[E]R L xT

HA ) R R SR Y SR (b i s R R R IR AR K b

Fig. 2 Multiple alignments of the deduced amino acid sequences of Spefl

Residues identical in all five sequences are boxed in black; conservative substitutions are boxed in gray

Y SRTIE S Sjaponica

IIIHBERS O.bimaculoides  ——

KAt C.gigas —

IRFIHEES Looculatus — —

e Lchalumane — —
B cH2

3 A E4FhSpefl CH24E #35 tb Xt
Fig.3 The comparison of Spefl CH2 domain of different species

23 EBERIEHLEMHSpeNEFANENESESF
T

S NI R, SiSpef1 3k PR 4 5 1) B 1 A0 45
2144 36 K 1 58 HE TR R A9 B K PR R LR, M3
KEEH ., HIE FEMW)H30.567 7ku,
F(pD) R 7.03, 155 KRN B5 S X 300 &5 2R 8
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AR T I LA R A5 5 IR as . BRI AL
TR, % FAETE240 AT RE A AR IR AL B 1
M4V 15, o % H Antheprot 5.0%% {425+ SjSpef1 4
() LS K A BT A B, TR AT 49% 1 IR
(helix). 5% 47 E (sheet). 7% 5 Ff (turn) LA K
38% 1) TC R 255 1 2514 (coil)(PE15). i T [R] Y 2 A
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8 11 JA bk, % 2 RICE SRS R 8 A 1(Spef1) 3 K TERE DL M 4 21 ik i S b 1193

Xp
Lipo 0029,

07465475 1
Physeter catodon xp 007117460.1 T

domys ordii P 012866272.1-

Dipo
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M 0696& 00 LY
i &l
ba!fd1 606 q.;ln
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by 9\\15 QQ’bb‘ oy
oS o &
pe el \\\)g Qg'\" o
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Homo sapiens NP 056232.2 -

B4 BT Spefl RERLF 51052 #Y DI Hr R Gt (LA

S0 = A T AR 71 SjSpefl

Fig. 4 Bayesian phylogenetic tree depicting the relationship of Spefl amino acids sequence with other species

SjSpefl is denoted by solid triangle

PR F4  1 SjSpef1 Z FL R — 4E A /I (1Kl 6), FZ @
/R T CH2Z5 #3023 [ A4 A, N i) DL
CH2Z5 ¥4 38 32 22 th A S8 e 25 F 2 s, FF H 31> loop
SERY H R R
24 SRIHTEWSpeNEFEARIKEFFM
kil

i 3 qQRT-PCR 1) 7 1 % SjSpef1 i 4 764 £ |
G L ARG A S L 1 3R L S rp ) SR R R AT T
b, DL RIEE DM B-actinFk K (S. japonica
IN564496. D)WE N NS I, BB T 2Rk AR
NS, R MM A A, JFH

ANy

SPSS 188k b 1722 57 W M dr . SR gs
B, SjSpef1 3 R 7EME R W A RS S b A & 3%
iK(P<0.05), TM7E HA 2H 23 i 3k s AR AR (181 7)

3 iR

Spefl i FIfE H AR A h AT LAz . =
H T, Speflfy—LL[a] J5 K R 7 M FLsh ¥ an
NS NP R N B R L2 A, TR IR
Y& (Ciona intestinalis)™ DA K P40 il J7 A= 5)
WA 3 (Chlamydomonas reinhardtii)™ it 44 Nt 4
Yk Bk & B, B A AR SR g AR S ) an A TG HE

http://www.scxuebao.cn


http://www.scxuebao.cn

1194 KopE o R 245

3000 MM .
0 1 it

3 000 -

helix

sheet

3 000 WWWW
0 e
0

| KL
0 1

IZ e

00

helix I sheet

turn

200
¥

I tun

5 SjSpeflZE B Z KT
Fig. 5 Secondary structure prediction of SjSpefl

N-Jitj
N-terminus

loopt 111
loop III
_ C-f
C-terminus

QW iz
heilx 111

loop#t 11
loop I

6 SREHESHWSpeflETRIFEEABREEER
Fig. 6 The result of homology modeling of SjSpefl

(Trypanosoma brucei) LY 2715 4% K (Taenia as-
ginata asiatica)™”"" 1 & BL T Spef1[w] I 85 F 1Y 5
b, XEEGEYE R, Spefli A rTRE S I E ok &
FREMIIE A K SiSpefl cDNAZ K
1135 bp, THIIORF 792 bp, i 52634 42 it
R, ANEAE T KDL R B DX A o 2 B IR L XoF
K BRSjSpefl 5 i M XU EE By i W] U5 e i, o
59.49%, N )30 53 P 51 A6 BE AL HE AR 5T
H T Spefl 28 H R F i A AR GE R AL G AR R 2 IR
JCEE L W5 0 N XU 5 R f i, HokGR KA
Wi, 5NV KRS R . XA A
Yo S IR T ) o3 B kB, TR IR SF T A Ak
FAAE— A R 28 901> 38 L R % B 1) 278 CHZ
P B (CH2)!™ *, CHEZES 4 3 70 45 4 2 1
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KB, BT E H NG, K EZ 81004
RILTR IR, CHES AR IR L4544 5 Ty he S ]
oy MR, EEENT, WEhEA . 4
M 2R L DL RS S X3 FEE 2R
77 7 5 A [R50 g CHEZS #1827, Horp— 343
CHZS M ATS 4R R LA TI6E, RIS &M
B I LB & 22 38 R, R ) A —3
A REEA B AR AIVEH] o i X SjSpefl 2 £k
T ] DR AT, o L CH245 My dof, 3 22 ey 4 12 g
GEM ARG, Hoh g I, T, IV AEZS ] E R AL —
AASE SR TELE AT A, I B /N loop4h #4328 #217,
WEHELEM | KB R N 14 E IR, WOk
EVRSFISIEALSEHXE . BAXT
Spefl1#EAT B K AT R KSR 250 R W, Speflfy
CHEFHASHESNHEAL G, AEned
JREE I 5 B ) LA CHES A 38 S FAIL8h 2 1 2L A
S Y 2E R DL KA e 1P A 2R A CH24%
MEBARREEZSFISIE M EER, AEnhE
Vi A R M B L 2l B 1 22 45 4 v 1 o
B ELAT B ISR AN 7 2 5T R AR A A
I, SpeflZE (14544 o (1) CH245 /4 Ty e 16 A 15 1F
— R

A 5T XF Spef1 Fk PR 1) 21 23 3% 38 5 S5 1 43 A
R, ETERE T B ERER, 2R AR
B3 a8 U B T 1 X Spef 1 3 PR R /N B Y
() F B IEAT T B TE , 25 9L 7R Spef1HE /I
KSR AR LR AU KRRk, #F—40
SBG K IR Spef 1 TE A [F] sf 1 11 1 RS /0N s oA A 3%
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Sperm flagellar protein 1 (Spefl) gene clone and
expression analysis in Sepiella japonica

ZHOU Lin', LIYing', LU Zhenming', CHI Changfeng', WU Changwen', SHI Huilai >

(1. National and Provincial Joint Laboratory of Exploration and Utilization of Marine Aquatic Genetic Resources,
National Engineering Research Center of Marine Facilities Aquaculture, School of Marine Science and Technology,
Zhejiang Ocean University, Zhoushan 316022, China,

2. Marine Fisheries Research Institute of Zhejiang, Zhoushan 316021, China)

Abstract: To study the biological significance and function of sperm flagellar protein 1 (Spefl) in the formation
and assembly of spermatozoa, rapid amplification of cDNA ends (RACE) and qRT-PCR techniques were used to
clone the gene cDNA of the Spefl in Sepiella japonica and analyse the tissue expression specificity. The results
showed that a 1 135 bp full-length cDNA of Spef1 gene from S. japonica (described as SjSpef1) was obtained,
which consisted of a 178 bp 5’ untranslated region (UTR) and a 165 bp 3'UTR. The predicted open reading frame
(ORF) was 792 bp, molecular weight of the deduced protein was 30.567 7 ku, and its pI was 7.03. The SjSpefl was
hydrophilic, without signal peptide sequence and transmembrane regions, and it might play a intracellular role.
Secondary structure analysis revealed that it contained rich spiral structures (49%). Homology modeling indicated
that CH2 domain of Spefl mainly consisted of four spiral structures, which were connected by some loop struc-
tures. The multiple sequence alignment showed that SjSpefl had the highest similarity with Octopus bimaculoides
which was 59.49%, which showed that Spefl was not very conserved in evolution. Phylogenetics analysis based
on Spefl demonstrated that S. japonica had the closest relationship with O. bimaculoides. SjSpef1 gene was ex-
pressed significantly in testis by qRT-PCR. Its cloning and analysis of tissue specific expression will be of great
significance to exploring its cellular localization and biological function in the future.
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