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Expression pattern and recombinant expression of tropomyosin
gene of Litopenaeus vannamei
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ABSTRACT A 901 bp fragment of tropomyosin gene (TPMS) was cloned from muscle of
Litopenaeus vannamei using primers designed on the basis of homologous genes of other
shrimps. A complete open reading frame of 852 bp coding a 32. 8 kDa protein was found in the
fragment. Results of RT-PCR indicated that the gene expressed in all examined tissues inclu-
ding heart, hepatopancreas, stomach, gills, intestine and muscle with different expressing lev-
els. The strongest signal was found in muscle and the weakest signal was in gills, TPMS was
sub-cloned into pET-30a and expressed in E. coli BL21 (DE3). After induction of IPTG, a 38. 2
kDa protein was largely expressed and formed inclusion bodies. Five hours inducing period and
0. 05 mmol/L IPTG were the best conditions for recombinant expression. Recombinant ex-
pressed TPMS could be purified with His Bind Resin and the purity was higher than 90%.
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BEYHABEER N - MHEZNEHDALBERENE ML LB E (Barbi eral. 2008, XERMAGHEHR
(FDA) FBR B € 5 % 2 )R (EFSA) # &1 X5 & i o7 B9 1 SR L4 %18 T A B B9 35 3 (Gendel ez al.  2006; £H
H% 2007, ERE . BERIEERNAEAREES TAZER(BEMEIES 2005, BREERXREREZL2HIIHE
AHEAAER, XESRERMTHEMXFROEIEEABRKER. Bk, KIXBERLIBENHRES
BABERELETFHBNEERRTNE.

EFRENBREBY T, UIFAIREBN A RLGYR - RBENREEN & F% 2007; Garcia-Orozco
etal. 2007; Shiomi ezal. 2008) ,BEYEEE NENEREH (Tropomyosin) (Lehrer ezal. 2003), &
NMHREAFEET S HESIYMESHY F (Werner et al. 2007, HEABEHNRER. S8F &E
SXRFAPRIPHOFENREEA RSN, EES5HEHY . AHENREEETHFEDIVHENRED®
AARX RN (Ayuso et al. 2002; Lehrer eral. 2003; Wild etal. 2005), Ht, XFTUF2EREUERE QBT
5,0 TREFBREIEAR BAEESTHBEBES A REREE ERNRIENL.

AR, BA T FIFRFEANREA AR E BT AR EFENREQ N EE RS F5 498 Z IR
BHMEARESBEE R X TJENERE A WEEURE S0 RS E A RS RMENRE R
BRI E . WX AR Penaeus aztecus .BEUF Euphausia superba . ¥R i Oratosquilla oratoria . BE 1 X} #F
Penaeus monodon Ml H At HF Penaeus japonicus FIRENMREARRN LS RESH, N HEERNKEERT T
#5F T 44 (Randow et al. 2006; Nagashima eral. 2008; Motoyama et al. 2007) , F 574 SR F B 4F 9
FNRBEAARKE. MREGREXH, B EXXEOSXAEN AA RS589 BUEHE I 3E LR R (Albrecht et
al. 2008; Nakano ezal. 2008), Mikita % (2007) B KW, SHEREDYWENREARR , IR K FPLRE
Haed B EABELG MERAFBRARBRHASENEA, XTTREEFRELXIYENKREHEBBRHNWER.
Reese HF QOO FAHARTEHENREAN N EERRKART BERREREEAN _REW, HREHHEHT
HTFET 90%~98%, FEFRFUIRE AR BIRHL T BB . Werner 55 (2007) F| I HL 3.0 ELISA 7%
RMREXERTHENRES, RNRBEIEB lmg/kg. SEIMAL, B THFEENRE S SBRH
X, T AR ZEAF (2006) 1 1) B4 55 (2006) 43 731 WA AT R 01 9 4K o 43 85 24 ) i R 4 4 5 JBUAT % 5§ (20074, b)
i 4 B A 3 R o U, DR AL RS BB B AR T BRI A A A AR .

BRIAIE, 2 F LN EXT IR Litopenaeus vannamei JRMREBE AN REAL R LHE. EHRAASFRE
BAR MALPESMIF PR RN RES RN, FHTTEARE, N HENLGALRERBAERRHERE
YL ARNBREANTE—-SHREE R ERM, AR REX ZERN G REIERME T 5, xR 6 B
MRBHETHELEES.

1 HRERZE

1.1 ZBHE

L1 %%z

FLEEXTEF g A R E T 5
1.1.2 =&&XHM

B RNA #£BURH Unizol WH LISEE AR ;B KN UIRE. T4 DNA E#EEE . R R H Taqg DNA X5H.
PCR F=# 4 4L 5 & 5 [ B0 ) & AR B Promega A 7] R R RS B Invitrogen 24 & ; pET-30a 0
RZSYMIE H Novagen A7) IPTG . R P EEM Z B4 BBI A 8l 7= dh; {5 B A OXOID 4 & 5 HAth i 57 A
B 7= B

1.2 LW H*

1.2.1 % RNA #K & cDNA 4 &
F FH Unizol £ B EXTIF.O P B S B ALAE RNA, B4R B 8 Unizol EF ST,
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BUE RNA 5 pg, IR B R B —8 cDNA, H{k#4/E#% M Superscript [ (Invitrogen) 477 B 1T .
L.2.2 EMREAZHEERE

MNCBI EEPRERBARGRFNREAREE, KX ARERFF, ®iT519 Tpms F1(57
AACCgatatct ATGGACGCCATCAAGAAGAAGA 37 ,#l#k % EcoR V B§HI i &) #1 Tpms R1(5’ GAAGgaat-
tcGGCAGAACAGTTTGGAGC AGAG 3’ &% EcoR 1 B§I 1 &) .

B —4k cDNA 1 pl, EEFFHSIYE 1 p] #47 PCR, HMiER X HES BB MR E Taqg DNA BE58U
B HEAT . AR AR 25 ul, PCR 4428 : 94 C 2 min;94 °C 30 5,55 °C 45 5,72 °C 1 min, #EFF 35 % ;72 °C 10 min,
PG kR 45, PCR BIUS , E# % pGEM-T-Easy 8K S 3E47 M7 , I 3 75 45 R 47 40 47, W
BACRARBAYSRERAERFELE.

1.2.3 BMREGAZEX

BARHS cDNA £ 1 pl, HEFEERMT|Y Tpms F2(57 ATGGACGCCATCAAGAAGAAGA 3°)#l
Tpms R2 (57 GGCAGAACAGTTT GGAGCAGAG 3”) #4713} % & PCR,PCR &% 94 °C 2 min;94 'C 30
$,55 C 455,72 °C 1 min,f&%F 30 ¥k, &, AR &4 18 Actin fE 4R, LAk PCR E& 3 K, Al BioRad
Quantity one B4 H7 R G X G5 R AT 5017,

1.2.4 BRMkEagaAE

(ODEHRIREBE. 5505 EAE M FEIBREQEE MR XL pET-30a #17 EcoR V #l EcoR 1
XEEY] , PCR BIBUE A T4 M7, BB Z 54 DHSo LAk, b AT wEREEYA
REFRL

QEHFE, NEHERTRELRZA4M BL21(DE3) , ALK 4 MR IESE, 1 10 #iE%
ZXTHAE KB (OD600=0. 7~1. 0) , A IPTG ZEZA ¥ E K 0. 1 mmol/L 4k£E}E 5% 5 h, SDS-PAGE £l & K
RKEH '

GOREEMMAL., EHRBERAEK OD600 iXF 0. 7~1.0 B, 43+ H]LL 0.01.0.05,0.1,0.5 Fl 1 mmol/L
IPTG #E #4179 &K1k ,5 h J5 SDS-PAGE K Kk 158 FI ik IPTG EHTER RSB, 4 HMER RS
1.2.3.4 15 h B B AR R R BB BE &, SDS-PAGE £l 7K [5] B[] Rk 0L
1.2.5 ZE&si

HMABRESEEE, 28 L MPEH#T SDSPAGE, RN EAEZXEORGERE &K, FIAH S
mol/L BRX & R 4T 28 M 2 M b 38 (Kuhelj ez al. 1995, KB ABEHENEA BEABRSHEE LIFT
0.22 pm W FL BB G #EAT E M aifl , B4A#/EH B His Bind Resin £t B 47. SDS-PAGE & 4ifb /5 H
1, 3fF F§ BioRad Quantity one BT RFEH B EHLE. ! 2

2 H#R

2.1 BEERE

FAZEE R RS, N AGEXTEF LN cDNA S 8K
BE 901 bp WEE BB D, 2WMF R ENREAER, HEEK
B 852 bp HISEEEIT BB BE4E , 5 4> T By 32. 8 kDa ¥y JELER
HA,ZEEH 284 NMEERER, K 48~284 (i &R BRI
REASHWEE 2,

2.2 $%8PCR 1. FURE E M4 R 2, 4 FBIFE DL2000
1: Tropomyosin gene amplified with gene
%'Jﬁ?% @ %ﬁi‘ﬁ ’_'j" % . uﬂ?ﬂiﬁ}'{fﬂﬂ:d} . E R B iﬁ]ﬂn BE] specific primers; 2:Marker DL2000

DNA YRS R WENHE S REERR BT PrFRsMR, HR  F1 PORTMRAREARN
BR, BEERE HE A KR ES b A R, £ IR AS 558 Fig.1 PCR amplification of tropomyosin gene
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EPREBEE, ML . BHNE, Kbl bR
BERE;EFNEPHRIBEMNE D,

2.3 EAREFRHRL

2.3.1 IPTG # %R EH A
HRGRERIEZSF, BARWE IPTG #
TS5 %55,5 h J§ SDS-PAGE # | ik &80, 45
FANE 4 FFR. WEEH 0.05.0.1.0.5 Al 1 mmol/
LIPTG SRR BAZEZHF, M 0.01 mmol/L
IPTG S REEBEHANEME, Bt IPTG &
BFIRAE R 0. 05 mmol/L,
2.3.2 IPTG # % &t @41k
FF 0. 05 mmol/L IPTG #1475 Fik8, 4
NEFEREARM ERERN. 4R 2R, 7%
RE4ALLEHARIEQBRCLFIR KA S,
H B E S A 4 h,

2.4 FA4S4W

ZEWEHRAEANCERER . 28K
MEMLAEE, FEUTBHMHEEH, £ His Bind
Resin #lifb)5, BEEMEXE 0% L4 E(E 6),

3 itig

BT EREE YU S 58 AE B RE 158 F 4
RoABENTEZRARENEHAEEN—
FEZERKIREMF (BIBESF 2000, HF
ANREFHEKFRIRE, LNENIFEEBRAEE
HERLEHERRS. SHRAN, X—&/&E8F
RTBERTEMNEHEZSHE—HUAZR,
I Hid A B 2 & 4F 33 58 1Y #8 # (Motoyama et
2007), B IELH BB Y B T N E IR
EO.BHTX—EAEBEETIHWHIHELE
PRSF , BT LA Lo 2 %o 0F 5 4800 A 5 X HG A
YR EHTERZXRNL. HL, ETHBERR.
HHRR RN EA RN FRE , 5% LA
TEXT AR R MR E QR BT R R B AR AR
# It ERARRMHRMESLREXL.

FUHREAFI—MEREARDT, ARF
ETFMHAR S, L PFHEETIYWHFAEHR D,
AP FBIESE T X — & #d RT-PCR IEELX —
AHFEEROFET LT IF A 680 414
T BRE AL PR R LUSH 1RO X — B & LA
HSETREABUES. EHLRETHRIE

al.

atggacgccatcaagaagaagaagalgcaggcgatgaagctggagaaggataacgccatggac
MQA E AMD

agggcggataccctcgaacagcagaacaaggaggccaacaacagggctgagaagagcgag
RADTLEQQNKEANN E 40

gaggaggticacaacciicagaagagpatgeageaactiga, accagets
EEVHNLAQ BHoy oo
caggaatcct

ctgtctggcetattaa
L8 Gy 284

PR RAFNBREAZHAR. ARRFERREERFINKE
The shaded amino acid sequence indicates the tropomyosin domain.
Numbers on the right indicate length of amino acid sequence
Bl 2 RLAYEXEFE LR E B 2N F 5 R £ BT
Fig. 2 Complete cDNA sequence and deduced

amino acid sequence of TPMS of L. wvannamei

1 2 3 4 5 6 7

(A)

TPMS

Beta-actin

®)

RUREA/MBIER

Ratio of TPMS'to beta-actin
= = - -]

O ATER B @ B A
RT-PCR RN R EHERRAL P HRE. (A BIBRMERBX

B RT-PCR&GHE. 1.0 2. FFBEMR; 3. §; 4. #; 5. B; 6. LA,
7.4y FR AR DL2000. (B) 24 RT-PCR &5 5 itk i B

RT-PCR was used to examine the expression of tropomyosin gene in dif-
ferent tissues,

1. Heart;

(A) Agrose gel examination of RT-PCR results.
2. Hepatopancreas; 3. Stomach; 4. Gills; 5. Intestine;
6. Muscle; 7. Marker DL2000. (B) Statistical analysis of tropomyosin

gene expression in different tissues based on the results of RT-PCR

H3 FEREOEEEIESR

Fig.3 Expression pattern of tropomyosin gene
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LAREES; 2. IPTG ¥ES87; 3-7. 451/ 0.01,0.05,0.1,0.5 F 1
mmol/L IPTG %5 LEHRES; 2 IPTGESHE; 3-7. PTG R 1.2.34.5 h & E
L. Protein standard; 2. E. coli with pET30a-TPMS without IPTG; 3-7. E. 1, Protein standard; 2. E. coli with pET30a-TPMS without IPTG; 3-7. E.
coli with pET30a-TPMS induced with 0. 01.,0.05.,0.1,0.5 and 1 mmol/L (o with pET30a-TPMS induced with IPTG for 1h, 2h, 3h, 4h, 5h
IPTG B 5 SDS-PAGE #:#] IPTG i3 {q]

Bl 4 SDS-PAGE fr AR IPTG FRER Fig.5 SDS-PAGE analysis periods induced with IPTG

Fig. 4 SDS-PAGE analysis of recombinant TPMS

induced with different IPTG

WZ, MEMBERMEARPERNE THENRE. X—FRiHR 1 2 3 4
B, BR T LA X — 2 &9 AT & AR 4 LASH , xR 9 A ] R & R 3 '
BERAEREHALR, XX TR HNEEN TEAERNE2E
M.

BARFENREAEXNFIAHEEE . HEBE S ALK T
KERBAERSNELS . MATEEIRNLE. HTEXEAAR
TEX, LRESEDUTEENZEONFENIBAL  XHE
HE AL R BREXE. 5550, 24 )5 58 B B 28 BE AR ORIE , IR H
fEERRTHES, § THRIERRBENED , X% E AR IE— P
RERMETH. AMEHRERG, X WA LIS B R # .
W, AREARSRENFEFI, TURESHAFHALEL | pro pem, 2 PT6 B R, 5. 5
RIEGEERNED, BEAEAREFE, APHABEORIAE 50, « anEnRES
RBFEASHBRONEARH PR ERTH. BHRIHEM L. E. coli with pET30a-TPMS without
REA, TUATIEFERSHABEE AW &R g P10 2 E coli with pETS0aTPMS in-
5 B VSRR AT LA F & 5 b o R B R T duced with IPTG; 3. Protein standard; 4.

Purified recombinant TPMS

6 SDS-PAGE Kl #itb EALERE A
§ F X B Fig. 6 SDS-PAGE analysis of purified TPMS
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