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Abstract

In order to explore the biological function of tumor suppressor candidate 3 in Procambarus clarkii,
a TUSC3 gene was cloned using PCR and real-time fluorescent quantitative PCR method was used
to detect the expression patterns of TUSC3 in various tissues of P. clarkii as well as the effect of
immune inducer LPS and Poly I:C on the TUSC3 expression level in gut, gill and hemocytes. This
gene encoded 326 amino acids with a conserved OST3/0ST6 domain and the predicted protein
was highly homologous to that in Penaeus vannamei (93.25%). PCR test results show TUSC3 was
extensively expressed in all examined tissues with the highest expression level in hemocytes and
lowest in heart. The expression level of TUSC3 was significantly increased after lipopolysaccharide
(LPS) or polyinosinic-polycytidylic acid (poly I:C) induction. However, the expression patterns of
TUSC3 differed in various tissues. These results suggested that TUSC3 played a role in immune
response in P. clarkii.
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AT #RFTTUSC3 (Tumor suppressor candidate 3)3: K72 77 (KR AR F M EThRE, KB FTFIFHPCR
BRERE T ZERFF, HRALN % ERPCREASMT T ZERER KR EIRAR RHAR b EE
BT DL 2 5 5 S0 (LPSFIPoly L:C)%t i EAN Itk 40 e th TUSC3 R R Rk K PRI M. & REH
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1. 5|

L IR S MR (Procambarus clarkii) @R/ gl , 23 E B 2R KL 5 7 mfh, BA RIS
3 NP R R A S AR s 1] AR BT IR P R AR P R R R R, 5 R B IR A
MR 52 3 — e FR P R 20 - S BT A5 . R, B 7 5 DR iR 0T 1) G2 SR BLHL DG T4 v
WA 1) G 38 B8 07 B B0 i o e 45 T A B L

O BIF 7 3 W e 0 ) R -1~ 76 N S8 1) R L3 R S ) 7 S BEE I [2], T TUSC3 (Tumor sup-
pressor candidate 3)/& ¥ & i B A Mg LU i e e e e s 2 (R [3] [4] [5] [6], TUSC3 J:(A sk 2
SHUE BRI IN[7] [8]. EARMIRE ISR FE S S E MBI N DR LA B T2 AL, AR R
H Fe K3 i ThRe A #5 Tk — D 7t .

ARG B R DA IR B AR A R), T %5 g S e Al DG BE Rl TUSC3 R 9% 8 & PCR BRI 91 1%
BRI H GARIBRHE AN G B, D4 Ja 1 — 2D BRI o [ 5 B0 1 5 R G S ML ) 2 38 S A P 4705 e
TS AR .

2. MREFHE
2.1. LR

SRR (A K 6.0 £ 1.0 cm, 1A 9.0+ 1.0 Q)W T &IEHBHIAT Y, T HE MEM /KRG R
A R S5 25— A g PRI EAT i ) FLAEERE R AMAEA T 5256 [9] . BT MABEHL /Y =41, #4210 H. 56
—2HVEST 20 pg LPS (4NE R 2 HE); 28 21 4) 20 g poly 1:C (XWEE RNA Z8Md); 8 —2N%S AL, 34+
[FAAFRE) PBS. v 51 77 2R F Sy S 2 A T R 5, Y35 55 22 R AT 7C [ 1019 m LA TR % . 35 3 h,
6h. 9h. 12h, 24h, 48h, 72h )5, ZrAIHULARELINE. HAEEHSOHREUL RNA TS50 4.
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2.2. cDNA 1#EiRaYH &

H{ 100 mg HZFF S BN TA IFER N NIRRT B R IR, R Trizol (Takara) ik # 4
U RNA. BEJG AR 19%350 I8 AL F vk AT RNA ) 52 B0k I 38 1 4% BR i & 72 21X (Nanodrop 2000
Thermo Scientific, %[ )KLk B FI4li 5 . o 18 A PrimeScript™RT Master Mix (Takara) i 7] & & i
cDNA [11].

2.3. TUSC3 B3I B4R

PR R 20 2 T R A3 1 o PR B MR SR 2145 2. [9], R DNASTAR AT HRR S 1) TUSC3 3718
5| 4)(TUSC3-F1, TCTTGTGGACTTTGATGAGG; TUSC3-R1, GAGCATAGCAACAATGTAGGT), PCR %
F 20 pl SoMNAR B, §HFR R . 95°CTARYE 5 min; 30 MEH(95°CALME 30 s, 55°CiB-k 30 s, 72°CHE
fii 40 s); 72°CHEfH 5 min. PCR F=¥&alifl f5 ikt st e RS R RHL AR A BT . P45 5 R Blast
(https://blast.ncbi.nim.nih.gov) Al Clustal X [12]F2 54T EL X 2047

2.4, SCRINER PCR

iZ M Primer premier 5.0 ¥ it i€ & 5l #)(TUSC3-F2, CAGATTCGTGTGTTCCGTCC; TUSC3-R2,
GGCTTGGGTTTTCTGCAGAA), [l i%H 18S rRNA 3 [X(18S-F, CTGTGATGCCCTTAGATGTT; 18S-R,
GCGAGGGGTAGAACATCCAA)E NN Z . {# ] SYBR Premix Ex TagTM (TaKaRa)i 7| & ik 175 ) 2 &
PCR #1E[9], MALIGRE 3 ANER, KM 27T it H LR AR R A B [13]. Bl AR 224 ¢t
BBk AN 2K ANOVA K6 7%, BB LTI b R IR, M p<0.05 W NEFEH.

3. SEIRER
3.1. TUSC3 FFl 4 i

i, FQ R MR TUSC3 2 K45 — 4 981 bp [¥] ORF HE, Zfith 326 N2 LR » T (1) 25 1K/ K 36.76 kDa,
GHLACN 658, B & —~15 OST3/0OST6 [FIH 14514 U Redk(31-321aa) . 1% TUSC3 5 H AT HHEZ Y1)
TUSC3 HEFA e 5 51, o0 QR BUF TUSC3 5 R [T IR ) TUSC3 [R5 e, 35 93.25%,
FLUN S IR (FEABLURE 76.569%), 45 HoAth B2 1) TUSC3 2 A 7 FIARLE AT 67%~69% 2 [E (LI 1),
IXesE L], v IR R TUSC3 7E B EA — & (AR sk

3.2. TUSC3 EREELA S HIFER

B, B8, CfE. WU Imgnfe S P EAR ALY, I SER 98 % 52 # PCR K TUSC3 & (A ) ik
fif. TUSC3 7E&- M A Urh Yy Rk, Hrh A, M RuLRA rh 2R IE/K P8, T aE O E A1
RIEERARLAE 2).

3.3. LPS #li#x} TUSC3 EFEFIEKTEHIF MG

N TG TUSC3 A 5 PR B MR S B U (R B4k, ARSRE0R A LPS AbHE 5e [ 28R, JF
DL PBS AbEXT AL, 45 SRR (AL 3), LPS Hil#)5 3 h £ 24 h M4HJfi - TUSC3 ] mRNA ik /KT8 2
i, Hd 12 h R E @GR 10 £%). B TUSC3 (5% /KF-1E 3 h & 6 h i AT B8 i S 238 4k,
Hoh&E 72h NEE L, H ohkBEmmOEN 24 1), BE/ERIAEZH N, /E6EH, 9hZE 72h
W TUSC3 [RE /KB B, Horb 24 h is 2w (G ng 19 £%), H7E3h 2 6 h B L BN, 5
H R IE R AL, DA BRI T TUSC3 AT RS 5 o I JE A0 A 4 28 S o
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————————— MVRWYY--LLLAFTIAIGFSESKKELTQGHRMYOMTINAIAT KIYPSIN LN EFSBUQIRANIAT)RY 59
MFTMDYKKFI-ILLGIILSLSYVCCQYRMRNTQGSSLS|JRMOOMTIJL L T)NPNAIK FIMEAISBAEIANST Ty 69
--------------------- MFFWPDMRKCRKREAQT LGIARMOEIMVIAMES KINAISIR FUNeDISPAQ)MESA TN 49
-=-MRKLP----V-LEKLILLMNVYNVATGQQRKRKQGYSMT|3QLOOMT|sMEIN KIJANAAR FIEINKSPUDIRARSS S|Py 62

MSSAGGILSLFLFLFSACTLIHCKKELTLSERVQQLSi

EAGISE ISV LESIN GV K F R[6]Y V K (el P R ISP
---MNSVKGILLLLF--S---FVVAFTLVECKKELILS|HAYHOMSINAET KIMPNVARR FEIERSRAONAFLS TId 62

V
HF PEAK GKIERIQYDTIMD I QRVG FEVAENIARWVAERTDIQIRVFRPPNYGISLAL VAL W -NAVAYGIAT, Y)AR KN N L ey
HF PE\RGREKISADTIE I ORVGFESENIARWVAERTEIQIRVFRP PN YGIAL AL VYL iM:ViViYy
HF PRERKGEKEKEEIDENIDIQRVGFEAEIMIARWISERTDIQIRVFRPPNYRIGIVATI VUL SSAT{ECIIL Y)AR RN N L Spiel]
HFPPRRKGEEKISEDORIDIQRIGFWAEWIARWIAERTDIQIRVFRPPN YRGS T AL VESL WA T

HF PRARGEEKIGYDTIAD I QRVGFERVAENTIARWVAERTDIQIRVFRPPNYRGIALATL VYT ISR
HF PEEGE[EKIEADTRIDI QRVGFEVAEWLARWIAERTDIQIRVFRPPNYRGILAL IMT jeiV]

ANIT, YRR N N L wiep

WSGOMWNHIRGPPFIORIOFNCNIAY IHGSSPGCOFIVET Y I VESYLINAA VYT By
WSGOMWNHIRGPPFORIWECNIAY IHGSSEGQOFIVET Y I TESL A AV L VA
IMSGOMWNHIRGPPFpRAREFRIGINVAY IHASSEGOFILET Y I VisAYTLRIG A VAU T Bk
WSGOMWNHIRGPPFEHREFINGRIVE Y IHGS S[EGQFIVET Y I VERYT A A THY T, BEPAE)

WSGOMWNHIRGPPFORIOINCINTAY THGSSEGQFIVET Y I VENSIT.A A VY T, Sy
WSGOMWNHIRGPPFISHRRRNGOTAY IHGSSEGQFVLET Y I VIS3LINAA VYT B

GUIL LGS E AARIIK(E DUSAK R RESIA
GISIT LRI E A ARSR(E DISJAK R Kigul
(€ TpaAL T)R-VAK GG P KJ QW AM ST

TEHER GIRYA TIRASHAL IS T JRANIAA O[ENSFEILIAFIl Apis mellifera
IR AVAYR TIBASHAT IR V)RAMIAA Q[N R €I FIAFIl Araneus ventricosus

GUIT LIVES E A ARPIRIN DS K R RERYA
GIT LIVES EAARIRINDUSAK R RERYA
GV LIS E S A[JURINDVAE K R RESIA

VAL TR S VIR LIRS TIRATIAT QRSB FISFIY Teptinotarsa decemlineata

TpiE 1, GiAYA FIRRPAS IR TIAS)dA HINeFEI FIALId Procambarus clarkii
IpE L GIAYA FRaRas IR T IRUS A H V@R FIALIY Penacus vannamei
MU LAYV FIRESIAL IS T IR TIAA O[Eh @R FIALIY Hyalella azteca

Figure 1. Sequence alignment of P. clarkii TUSC3 with other TUSC3 proteins. Identical amino ac-
ids were indicated by black and gray represented similar amino acids
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Figure 2. Expression level of P. clarkii TUSC3 in various tissues. Bars labeled
with different letters are statistically significantly different (p < 0.05)

E 2. ICREENT TUSC3 AR FRIRERE .. FRIFHRRFEHEEHH
FIEEFEREEER(<0.05)

3.4. Poly I:C HIiE*t TUSC3 Fik7KFZHIR M

Poly I:C #I¥U5 6 h 2 48 P IA A 1) TUSC3 ik /K-FJeTt i N REREss, Eim Txia, 3
t 12 h A iR . AERIUR 3 h & 12 h i TUSCS (A B Sin, b 9 h k3 mdEing 20
%), HAE 24 h JEHIE R BSRH TUSC3 KIALE 3 h IRy i, HHERAETRETR, BEE
72 h I 50 R E K AT (0 4)
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Figure 3. Expression pattern of TUSC3 in hemocytes (a), gut (b) and gill
(c) stimulated by LPS Asterisks. (*) represent significant differences be-
tween control and experimental groups

[ 3. LPS FI#E TUSC3 7E M itk B 4RAE (a) , BA (b) F1AR (c) B RIX 1B L -
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Figure 4. Expression of TUSC3 in hemocytes (a), gut (b) and gill (c) sti-
mulated by poly(I:C). Asterisks (*) represent significant differences be-
tween the control and experimental groups

[& 4. Poly(I:C)R)#/E TUSC3 fE MM E 4R (a), A (b)FARR ()P EIFTRIE
BR. BESMNRRFLIBESKRAMBLGEEERESE

4. ¥1ig

TUSC K25 7 FLah P gn i ya v 4R B VR 45 L 35 PR s v s 1 55 2 Fl s S iE ik, R
1M 26T HAETCEMESN ) b 1 B AR AR ) 2 Dy R TEAR N b o AR SEBG DA IR B UR A RL, 4R 7 HAESE
KT I TRE

e G JF B UT TUSC3 2k R 4 i 28 55 1R 1 471 5 AR SR B i) TUSC3 7 4 IRl e, JCH S %
KN R FIEUR, X S54SR 5 B A — 8. M TUSC3 BRI R, 128 RIE Ik 4
PN G e 21 4R h ) ARk BAR B, TR A 2 AR R 5 o [ R B 1) A e B I AR G . i 2 M (LPS)
FER U ER (poly 1:C) 2 B ZE [ JE AR 7, BT R T FU s ) S R HLEE[14] . B poly 1:C
AEERJE IR L2 0N, KBRS LA 4L 4 ) TUSCS RIS BRI L%, HALm s RiAs 84
k. MXT S, LPS & SRR T poly I:C, XA[AES TUSC3 2 5KIfE S SRENERA K.
IR TUSC3 7 o [K 5 B0 S R e & i FR e B ThRE,  (H L o0 TS WL A 1 i B .

E&mE
2017 A YR ALQF NI ZRIHRITTH . 2R =i B ARk 7 I H [KJ2017A145] .
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