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B XTURILN 204 DNA {RFF7E - 80 CukA 4
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Fig.1 The nucleic acid sequence alignment of 4 spliced variant troponin I gene in Lifopenaeus vannamei
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Fig.2 The domain of Tn- I 4 amino acid in Lifopenaeus vannamei
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Nilaparvata lugens:0.137
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Ixodes ricinus:0.128
‘[ IIXOdeS scapularis:0.123

Culex quinquefasciatus:0.447
r—L.vannamei Tn-1 1:0.239
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3 MRS ER | Rt ds
Fig.3 The phylogenetic tree of troponin protein I
in Litopenaeus vannamei

2.3 ISEA I EEARFTIRY R SNP (L5
RITHE

i# 1 NCBI Blast ZEZFR)F X LS EE 1 2H
HIFER LT 5] 1 cDNA JF 31 ELxt, Z5 R BB T 1
A~ 65 bp KNS F (K 4) . FEiE X 30 Rk
IHHNV FIIE # FLYAEE T EF 5 ULES 2 3 2 R 4 7
FI| Ebst it & BFE Tn- 14 FOR [ 35 U] 44 3 W] e 371
MBS X AFETE 2 1~ (A/G) SNP {7 s, Hoip i T
55 184 fiBRFEEM (A/G) RAEG| T B ERRE,
RERBHEART RN THER(G/E) (K 4),

1 _ AGCTCAGGTT GTTGCTCCGT TAGAAGGCCG CTGAGGAACT GAAGAAGGAA

51 CAGGAGAGGA AGGCCGCTGA GAGGCGCAGG ATCATTGATG AGCGTTGTGG

101 CAAGGCCAAG AACCTCGATG GTGCAAACGA AGACGCCCTT CGCGCAATTT

151 GTAAAGAATA CCACGATCAC ATCGCCAGCA TTGKA/GIGAGCGG CAAGTATGAT

201 CTTGAGATGG AAATCATGAG GAAGGACTAT GAGATCAACG AGCTGAACAT

251 TCAGGTCAAC GATCTGCGTG GCAAGTTCAT CAAACCTACC CTGAAGAAGG

301 TGTCCAAGTA CGAGAACAAA TTCGCCAAGC TGCAGAAGAA GGCCGCTGAG

351 TTCHA/GIACTTCA GGAATCAGCT GAAGACTGTC AAGAAGAAGG AGITCGAGCT

401 CGAGGATGAC AAGGGTGCGA CAAAGCCTGA CTGGGCGGCG GGCGGACCAG

451 GAGCCGCTAA GAAGGAAGGG GAAGAGGGCG CTCCGGCGGA GGGTGATGCT

501 CCTGCAGAGG AAGCCGCTGC GTAAGAAGGA TAACCCACCT ACAGGAG

4 SSEB I BaERARFT]

Fig.4 The part sequence of troponin I gene in Litopenaeus vannamei
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HR K /NEEF To- T EIEBRFS, FEYEN 87% o
A I , B 5 AR 9T T R 3R A5 Y 2 R e 37y LA I
SRR R [ FMERFS,

RGBT R BLAESTEF To- 1 3 A
Tn- [ 45 o EXFER AN IR AR #1056 R &k, 58
b o6 R B I A W RIIE 2 () 38 15 R R K
T, S EL B 35 14 BE B o, T b 4k 6
FE B RIAEXTEF Tn- 11 1 Tn- 12 Z 8]
V1435 1% BB B i 0 TG 5 LAt 0 4 38t 15 R B 4R
X—ZEREER T EST IS E A 1 2R/ 4
MBIUIAR T RE T BEFEA . ZERAERT
HE—25 IR IR TE o

X FLAEXT AP LS & B T 458 8017
SRR, FE 70 ~ 155 N FLRR RS R B A5 LAl
) Troponin B Z % 25 ¥4 SRARFAIE , K] 16 FL 443 %o R
MAESER T Reth@Es SHSE A C ML E
H T ZJENBRE R (Tm) —&H B Tm-Tn £ 44
ATV B & A R R, 2 2E WL A AR
K H, SRR Ca®t WREE & A A4k
B USEE C 2E &4 T AR, HE0 5 m LES
A EEPZ, BREAEEITIFRAERER.
VFPGZS A H % [ S B T & B0 B SR % R 9 LA
EEH -1 5MEENAEBRMIIRNEESR
K Fp A R E RIS ER |
SR XA KA RS o B, %
NANEMEFISE A 1 S0, itk —5 o

http: //www. shhydxxb. com

5% Tn- 1 19 4 FETUMARDIBEBEE T HAl .
3.2 SSEA I EEWEFIITHSH
RUKSANA 2" 5g 57 RNAI FHEH AR T
4 FhBTUMATE /L R VEF , 58 K B Tn-
[ 1702 R Bk S AARE LY AS 1E 5 B U 4
Tn- [ 3 SECRIEH BNLRTEE 3245 K R F
%, To- 14 SBCREMILAG, HIL A Tn- [ 5
H Bk BRI B EER  HEENS B8 M)
e, RKiEFRWAR, 7€ 4 B YK DL To-
13 WVE & W E 2, ROBINSON %1% 5% %
WA PE AL Tn- 1, To-T F B-JEJIEREH &
A AR 5 | RS I i R T S I £R B AR, 4T B AR B
FEN, 2B AT R AR R AT H, To- 12
HI 2 DNRAE,—AJ2 Argl74GIn 55 L RS, —
& C—T Mo LS, Tn-T ZEE K C 4 26 2
HIRIZ R (ArglS6ter) Fl Tn T-3 ) — 445 LR
A5 Arg63His, 3X &6 3 K &R 43 31 4 15 DL B 8% LAY
Tn- I #1 Tn-T RIS A , F PO B LE Ca®*
WSS R LS E B R R, N5
MUARMZEEL. BT W, IS E A T EE KA
BYUMAZ EAE A B T EEAS [, T B i E 4o
REERTHARES T E—ENEH. APRHE
1 X Gy THHNV FlIE 5 [ FLAN I X MR 5 (5] 20
TS ER 1 EEHAT T FIN T, 555F 4
MR T 2 NRANL, BNEE 184 fifREE M (A/
G) RABG|E T B EMEA , AR H &R N
THHER(G/E) , X —RAEE WM EWEE T
H—LLBRAR, MEEHRERTREET
IHHNV 3% 8 B J5 X UF ) Ca® " ¥k BE & A Bl AF,
SENEED | REMERAE T RERE R
FH—H MR

B2k

[1] LIGHTNER D V. Virus diseases of farmed shrimp in
the western Hemisphere (the Americas) : a review
[J]. Journal of Invertebrate Pathology, 2011, 106
(1) :110 -130.

[2] FARAH CS, REINACH F C. The troponin complex
and regulation of muscle contraction [ J]. FASEB
Journal, 1995, 9(9) : 755 -767.

[3] CLARK K A, MCELHINNY A S, BECKERLE M C,
et al. Striated muscle cytoarchitecture: an intricate
web of form and function[ J]. Annual Review of Cell
and Developmental Biology, 2002, 18. 637 —706.



6

UK IT, % FLAAEXTIT LSS E e 1 BUBER 4 FhORE BT Ui R0 51 04 813

(4]

(5]

(6]

(7]

(8]

(9]

[10]

PERRY S V. Troponin [ : inhibitor or facilitator
[J]. Molecular and Cellular Biochemistry, 1999,
190(1/2): 9 -32.

MACLEAN D W, MEEDEL T H, HASTINGS K E
M. Tissue-specific alternative splicing of ascidian
troponin | Isoforms[J]. The Journal of Biological
Chemistry, 1997, 272 (51); 32115 -32120.
CLETO C L,VANDENBERGHE A E, MACLEAN D
W, et al. Ascidian larva reveals ancient origin of
vertebrate-skeletal muscle troponin [ characteristics
in chordate locomotory muscle [ J]. Molecular of
Biology and Evolution,2003,20(12) ; 2113 -2122.
WRF#, K0T, 8, 5. FLAAEEXT IR E R E
BEEEFR 2K oDNA BT X FFI T [T]. K
FEEEHR, 2012, 36(10) ; 1503 —1511.

B, EEL, THE fiEy¥(M]. dt
7 BEHF B, 2003.317 -327.

GORDON A M, HOMSHER E, REGNIER M.
Regulation of contraction in striated muscle [ J].
Physiological Reviews, 2000, 80(2) : 853 —924.
NARA M, MORII H, TANOKURA M. Infraed study
of synthetic peptide analogues of the calcium-binding
site Il of troponin C: The role of helix of an EF-
hand motif[ J]. Biopolymers,2013, 99 (5) :342 -

[11]

[12]

[13]

[14]

[15]

[16]

347.
RUKSANA R, KURODA K, TERAMI H, et al.
Tissue expression of four troponin ] genes and their
molecular interactions with two troponin C isoforms
in Caenorhabditis elegans[J]. Genes Cells, 2005,
10(3) : 261 -276.
NONGTHOMBA U, CLARK S, CUMMINS M, et
al. Troponin I is required for myofibrillogenesis
and sarcomere formation in Drosophila flight muscle
[J]. Journal of Cell Science, 2004, 117(9) : 1795
- 1805.
WiZE. HRENRTESESEQRMRER
BIFEE D], FRM TR KA, 2009.
HIGHE, BRERAE, &S, 4. BEHIRILILEGSE
B C2 BEF ) cDNA g5 REMH[T]. B,
2006, 28(8) :949 -955.
FAE W FHALE. ERESKISED 12
T e AR 51 4347 [T ]. A= AR 5@ ik, 2010
(5):179 -182.
ROBINSON P, LIPSCOMB S, PRESTON L C, et
al. Mutations in fast skeletal troponin [ , troponin
distal
arthrogryposis all increase contractile function [ J].

FASEB Journal, 2007, 21(3) : 896 —905.

T, and beta-tropomyosin that cause

http: //www. shhydxxb. com



814 B\ W ¥ K ¥ % #H 22 %

Sequence analysis of four different spliced variants of troponin I gene in
Litopenaeus vannamei

ZHAO Yong-zhen, CHEN Xiu-li, YANG Chun-ling, PENG Min, HE Ping-ping, CHEN Xiao-han
( Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture ,Guangxi Academy of Fishery Sciences, Nanning
530021, Guangxi, China)

Abstract: Troponin I gene of Litopenaeus vannamei was clone by RT-PCR technology. The nucleotide and
deduced amino acid sequence of troponin I were analyzed. The SNP of troponin I gene was searched by
sequencing in different individuals. The results showed four splice variants of troponin [ were isolated from
Litopenaeus vannamei tissues, and the deduced amino acid sequences encoded by different variants of troponin
I have same troponin super family domain, and these sequences highly conserve among arthropod animals.
The phylogenetic analysis based on amino acid sequence shows that there is higher similarity in Tn- [ 3 and
Tn- I 4 of Litopenaeus vannamei, Fenneropenaeus chinensis and Crayfish, but Tn- [ 1 of Litopenaeus vannamei
was together with Tn- | 2 of Litopenaeus vannamei individually. Two ( A/G) SNPs at nucleotide 302 and 472
in the same coding sequences of four splice variants of Litopenaeus vannamei Tn- I were found by sequencing,
and a transition A-G at nucleotide 302 caused a Glycine-glutamate missense mutation. For the first time four
splice variants of troponin | in Litopenaeus vannamei were cloned and a missense mutation was founded , these
provide a good foundation for further research on its function.

Key words: Litopenaeus vannamei; troponin | ; spliced variant; sequence analysis
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