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EERHE 222005; 3. LA FRERFEAP SHEEE MR

ILHBEEHEEYHEARESLRE Eoi 222005;

210014;

4. IHBWHRBETFANRBEGERRE) R 222005)

WE KRR IEL R & T (Exopalaemon carinicauda) # 3 41 JF 7, %l cDNA 7 i 3 H A
FRREGTERATLATHAR T L4 HEEFE(SHMT), %2 FE cDNA 4K % 1855bp, Hi, FFik
FBZAE 4 1407 bp, 53w AE4RAL X 5 39 bp, 33w 4% A X 409 bp, 474 468 MR HLE, Tl &
BRI 2 F R EH 152.55kDa, Fib5w B4 490, BREESTE TR, RREAN SHMT HE 5 ¥ %
% 4 B 3 Kk & (Eurytemora affinis) B JE M & B, K 96%. Kot E BN SR T r, SHMT L F A%
EOIMBAA, B, FBE. QIE, 8, . LA, EEHE. K THEEURMNEFH ALK, 24,
R R ERE, CIERZ R ERE CA 4 R T T, B KK E(0.0100,0.0175 #7.0.021 mmol/L)
Cd* it rﬂlﬂéﬁ%dﬁﬁﬁﬁ; B, EAAEE THREASHE THE LY, 4R %E©0.0278 mmol/L)

Cd i, ZEEXKBERIK, HEFLKE
WL A Bt — S5

KA
FENES

S917.4  CERARIRES A

22 2 TR 7% W 3 5% % Tl (Serine  hydroxyl methyl-
transferase, SHMT)J&—25) W F#1E T IRAZ AW M E
AW v B A W R I % 1 (PLP) DY 2R A Y 4R 1 T
(Schirch et al, 2005), HFEZEIHEE7E N 5Py S i
MAFAERT, Mk T &R -2 F A A 25 )
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2010), HAT, XTF SHMT BB TER A=Y . A A
sh¥ 7 #iiiE (McClung et al, 2000; Garrow et al,
1993; Bauwe et al, 2003; MAHESE, 2018), [XFERLIR
J¥(Arabidopsis thaliana) 5t & ¥ SHMT [ 1y 7 Fh
WAL, SHMT1, SHMT2, SHMT3, SHMT4, SHMTS5,
SHMT6 #l SHMT7, Hi, SHMT1 Fl SHMT2 Bk K
Al RE Gk AR SHMT3 iy Jifd 5 A4, {H g 2 A (SHM T4
H1 SHMTS)F14H i 4% (SHMT6 il SHMT7) b 4 & AT A
FHIESZ(Wei et al, 2013; McClung et al, 2000).

XKF SHMT i M o APk B 45 Jr Tl (i 9 246
rR R WA (S %%, 2002; LIS, 2010), 7E4H
foAz BE2= -, SHMT 2 bR i ad A v i) S S il
—, 25 DNA. RNA G 8. IR K& H iR 22 R
A 22 Bh Z = M) i) A B SHMT L RE B8 1k, 5,10-
IV FF 35 0 0 R K A B 5- PP L O AU R 5- T DY
AR 1) A B AR B N Oy 2 — R P T R A 5 I PR
FEZR R B RAE T 30 . SHMT S8R e A 9 v )
RE5EK . Pri b BUE A 5 (Weinstock, 1970,
R, 2017; FMEZE, 2016; Sonnewald, 2008) ., BRI 1E
Fh, SHMT i AT 38 ik 52 i HLAA A9 S5 FE AT 5 i 2
s 2 R ) S R R B R R 2R 0, AR g 1 kA
G, HAEANR TR Z 5 MRA X (F 4% R,
2006), ELAMFIEUESE, RN AR, Sk
PRI SHMT2 Y335 1 357, I SHMTL 3R
WA B 12 74 1k (Deberardinis, 2011; Koppenol et al,
2011), [HIZERER AW IR WRE, HAEY
SEUIRE AN RE o ZERT AR A R YL e 25 14 T
B B IR FE SRR B v e B T i3k I, AR F 9T B TR
AT o IR AL R — 20 R LR R AR P AR

1 #MR57EZ%
1.1 SRIEHH

ARSI T A R P R [ S50 W] — AR AR
B MR R R, EBOE R &4 T RS . K
BISIE R AR 3 L, ORI
OE. 88 M. WU BERME . BT RRN DL N
10 MMHZUHT RNA 9HEHL,
1.2 Cd*'MrE£HENIEE

MRG0, SR AR S T i ik
TN REZH R4 AN [l BE AR FE R S 2 . SRR 21
(0.0100 mmol/L) ., SZ4:2H2 (0.0175 mmol/L), 525403
(0.0210 mmol/L)FISZ454H4 (0.0278 mmol/L), #%#6

PI1 mol/LI CACL JFE AT IRIEC o JHirae 556 78 2= P
S FRFEFE (K x B < 5 80 emx60 ecmx60 cm) AT, 5
B RTTE I (ZIE20~25°C, $hEF25) 47957 d, W]
BRI, MR B MR S W5 45 10K SEBRHT
BRHIEREI N L) | AR B A ER705, (] Akt
G K IR BT Cd™ MR BE AR IR B A K, SREUAN IR . R
Pk i B s b i 196 h, 43AI#E0. 3. 6.
12, 24, 48, 72F196 hI:8ANIHH] S HUEE , FH4H AR
G

1.3 5 RNA BYIREXFN cDNA &

1.3.1 % RNA 69825 R4 T/ B A ir & m
MRS, A3l BOR BB R4S H 28U s T RNA
AR, RNA $EECE ] UNIQ-10 #: 3% Trizol & RNA
PR & (A LAY TR ()], MBjIE RNA 754
DL R R, $RBUS TR SR O, BiinTE, JF
K RNase Free FUSEIG#RA o 1 %3 g M 6 12 L 1k 36
IE RNA 28k, Sl 2 0GR UV-Vis JllE RNA
4ifF, RNA T—-80°CIRAE.

1.3.2 cDNA % —4 634 m DL IR £ 21 21
IRA RNA AR, —&B5r B %0 cDNA, &
A & ] PrimerScript™ RT Master Mix(TaKaRa).
55— SMART™ RACE c¢DNA amplification
I & (TaKaR), 53 54 AL 5'F1 3'RACE-ready cDNA,
A F RNA T-80°CH-FF

1.4 SIYMREFT]

SEY B 519 A AR TR (LT A R W
w, AL 1.

1.5 ZEAL SHMT EEHSE

H R @3 SHMT A B cDNA 45 B8y %
DL B R S 27 9 AR, B3 SHMT A0
oG 1), UBRAIFSHLUES cDNA MR
#, PCR ¥"#% SHMT #.0 B, el 1.5%
WAR L I Sk o VI ahi Ak i B 0974, e ik
FErE A4 TAY TR(E)ERAR . Fikgifs
FEA LB LG Bk A T AR TR (LA BRA A
HATIT
1.5.2 A E &3 SHMT A B cDNA 5'F= 3' K5 64 Heik
U MRAEFRAFAE R U SHMT R %0 F
B, WilHEF 54 1S-DNMT-GSP-1-1 T 5'¥hY
PRI I, IS-DNMT-GSP2-1. IS-DNMT-GSP-2-2 Hil
IS-DNMT-GSP2-5 HIF 3'Im PR 14 (% 1), 25 pl
AR Z, PCR W 2T #% i TaKaRa RACE 435K
A G BRI T o SOV TE R L 1.5%3 BE e i HL

1.5.1
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Tab.1 Primers used in the experiment

5| ¥4 FK Primer name

5| ¥ FF31 Primer sequence (5'~3") A& Purpose

IS-DNMT-F4
IS-DNMT-R4
IS-DNMT-GSP-1-1
IS-DNMT-GSP2-1
IS-DNMT-GSP-2-2
IS-DNMT-GSP2-5
IS-DNMT-296-514-F1
IS-DNMT-296-514-R1
IS-DNMT-405-695-F2
IS-DNMT-405-695-R2
IS-DNMT-686-893-F3
IS-DNMT-686-893-R3
IS-DNMT-836-1174-F4
IS-DNMT-836-1174-R4
IS-DNMT-1048-1285-F5
IS-DNMT-1048-1285-R5
IS-DNMT- 1138-1438-F6
IS-DNMT- 1138-1438-R6
IS-DNMT-1420-1667-F7
IS-DNMT-1420-1667-R7

Bl By

Amplification of core fragment

5'RACE

GCCACCTGACCCACGGCTTCTA
TGATGACCTGCTGCTGATACTCC
AGCGTCTTGTGCGTCGTGGTGG
AGCCAAGGATGATCATCGCAGGCG
CCACCACGACGCACAAGACGCT
AGGGAGGGCCGCACAACCATCAGAT
GGAATGGTCGGTCAGAGGTATTAC
GTGGCCGCCGTCGGGGAG
TTAACGTGCAGCCTTATTCCG
GATGGCGGGGGTAACAGC
CCCCGCCATCTGGACTACGC
CCTTCTGACCTCTCCTGTAA
CACAAGACGCTGAGGGGA
GGAGAGACCGACAGATTTC
TCAGCAGCAGGTCATCAA
CGGTGTGCCTAGTCGAAT
CCTGGTCTGGGTCAACAT
CGTCTCAAACTCCTCTTC
GGAAGAGGAGTTTGAGA
TGGACGGTTTATTTGTG

3'RACE

i a8

Intron verification

1S-214-368-F1
IS-214-368-R1
EC-18S-Q-F1
EC-18S-Q-R1

AACAAGTACTCGGAGGGAATGG
GGAGAGCCGGAATAAGGCTG
GGGGAGGTAGTGACGAAAAAT
TATACGCTAGTGGAGCTGGAA

qRT-PCR

NS I3 1Y
Amplification of internal reference gene

PRIRAIE , VIEH B4 7 i, sekeml e, Jy ke b
M F45 R 7E DNAMAN v6 #cihse i, PrEey)
TE NCBI (https://www.ncbi.nlm.nih.gov/)#47 L X}, 3K
152 cDNA JE51
1.5.3 A& G3F SHMT A B DNA 4 57 6 5%
MG E A3 09H B AR SHMT L[ cDNA J#5)
BT R 2P I S XN & TS 19, 5 LVE R
4R cDNA. DNA it PCR Y73, ¥ 444
DL 1%EE 5 HL UK 36 AN [7]) DNA BAR /] — 51 3 1
FEMI A K/NER —E, LUK DNA JF31E
BRENT T

HEBMW SHMT ERMNEMERFES

B AR WM B o B E R o DUR R Y B
PF3EAT : FIH NCBI X BT 4R 1555 PR 471 354 74 D0 F 2
LR 75 e Xt s FIl H ORF Finder (http://www.ncbi.nlm.
nih.gov/gorf/gorf.html) R F 4T SHMT J& A 4 i [
LA FI0I L2 K JHE i ¢ i S R e 47 1 43 5 R AR R
B f': ExPASy Prot Param (http://web.expasy.org/ protparam/)

1.6

AT F BT ERAE I B4 8 s A Compute pl/Mw 314
(http://web.expasy.org/compute_pi/)#F 17 F 18 55 Hi, 15
SRR FIA SMART 4% {4 (http:/smart.embl-
heidelberg.de/index2.cgi)iF 1 715 5 KT S 2K 11 45 4 35
FIFRIN AT 5 38 FELR A4 Cell-PLoc 2.0 (http:/www.csbio.
sjtu.edu.cn/bioinf/Cell-PLoc-2/)%} SHMT & K 47 3. 4 Jifd
N F MEGAG6.0 34T 2 W2 7 51 (1) 22 3 L X%t
Lo NI R GEHEALH IR

HEEAM SHMT EEERRIEKFESH

AR R HE B HEF SHMT £ [H cDNA £F
IOt E G Y, JELUPE B HEF 18S rRNA /E A
WS ELH (£ DIFITABURIR P (A5 55, 2017).

qRT-PCR 73 #7 it Hik M1 % I SYBR Premix Ex
Taq I1 57 & (TaKaRa), &AM 3 A FATHE, &
W& & 20 ul: 2xSYBR Premix Ex Tag™ Il 10 ul, dd
H,O0 4 pl, cDNA #4% 4 ul, Rox Reference Dye I (50%)
0.4 pl, TERATIHI(10 pmol/L)4% 0.8 pul, SN FE %
BRI ) & 35K #4T, qRT-PCR ¥ H47E Step One Plus

1.7
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0#s EEAT .
1.8 #HIFEH

SEYG e 245 8 4G SRR SPSS 18.0 T Excel 44
HATGETH AT, IR LR 35 2553 11(One-way ANOVA)
Fil i/ fg. 35 25 53 36 (LSD) HL 8 AS [ 55090 21 1) 1) 22 5+
P<0.05 #RZEREE, P<0.0] FRWEELES,

2 #R

2.1 BEAW SHMT EEFIIEK RS

H B HEF SHMT ¢cDNA 4K 1855 bp (GenBank
oS MHO013225), FFRCRIEERES 1407 bp, 5'dE
i IX R 39 bp, 3AEZWALIX N 409 bp, 4D 468
ANRIEFR, TN [ BT 5 F i 152.55 kDa,
WER SN 4.90, 7 XA TRUES | 7EH B A IR
cDNA F1 DNA P 45 - —5, FIHIZER AT
AT W SignallP # 4% SHMT il & (A 15 5 Jik
ST, WA ARSI . S A A

Cell-PLoc 2.0 THI# F& 1 8F SHMT & i TLRALIA
22 BEAL SHMT ERERFEES

AT B R A SHMT 3 K -5 HAb % Fh g ] I8
PEXZ, M NCBI B GenBank 4 rp 26 HL 15 &K
[P FP SHMT Z3EM 75, i MEGA 6.0 3 ff
(Neighbor-Joining )% A & F1HF SHMT #E47H 3543
Mr, MR, WE 2 iR, BREE SHMT 5H
FER B W) H 55K F (Eurytemora affinis)® —25, H
[FRMER R, 25 SR EER NI BHHE A
(Homo sapiens) F145 45 (Pongo abelii)®& h—3%, BG5S
/INER(Mus musculus)., 2f-(Bos taurus)FlHE I ffi(Danio
rerio) R HN—25. A, FH SHMT2 kY. JFES)
YR RN —2 R RBLE R AL G 2 s R

23 BEAW SHMT AR RIEFMTES

AT SHMT 7EH R IR R 4l 2 R 1Y 2 35 45
ik, R HZEE 7 PCR H AR XS B HEF 10 A~2H8
SHMT mRNA ZKFEFEA7RI . 25538 s (E 3), SHMT

1 CAGAGTCGTAGTGTGAGTGTCGACCTCCCGCTGGTAAAAATGATGAACGGAGACGCAAATTATCCTCTGCGAGACCCTCTCTCCCAAGATGACCCC

1 MMNGDANYPLTRDPTLS

D D P

97  GAGGTGTACGCCATCATCCGCAGGGAGAAGGACAGGCAGTTCCGAGGTCTGGAGATGATCGCCTCGGAGAACTACACGTCCCGCGCCGTCAACGAC

20 EVYATITI

RREKDRQFRGLEMTIASENYTS SRAVNTD

193 TGCCTCTCGTCGTGCCTCACCAACAAGTACTCGGAGGGAATGGTCGGTCAGAGGTATTACGGAGGCAACGAACACATCGACGAGATAGAGACCCTC

52 cLSSCLTNI KYS SES GMVG

RYYGGNEUHTIDETIETL

289  TGCAAGGAGCGTTGCCTAAAAGCCTTCGGACTGGACCCCGAGAAGTGGGGCGTTAACGTGCAGCCTTATTCCGGCTCTCCGGCCAACTTCGCTGTC

84 C K ERCLIKAFGLDPEZ KUWGVNY

PYSGSPANTFAYV

385  TACACGGCGTTGGTGGAACCACATGGACGTATCATGGGTCTGGACCTCCCCGACGGCGGCCACCTGACCCACGGCTTCTACACGGCCACGAAGAAG
116 Y TALVEPHGRIMGLDLPDGGHTLTHGTFYTATIKK
481  GTCTCGGCCACGTCCATCTTCTTCGAGTCGATGCCTTACAAGATCAACCTGTCGACCGAGCTCATAGATTATGACCAGCTTCAGGACAACGCTTGC

148 VSATS

I FFESMPYIKTINLT STETLTIDYDA QTL

D NAGC

577  TTGTTCAAGCCAAGGATGATCATCGCAGGCGTCAGCTGTTACCCCCGCCATCTGGACTACGCCCGCTTCCGGCAGATCTGCGACGAGAACGGCTCC

180 L FXPRMI

IAGVSCYPRHLDYARFRQICDENSGS

673  CTGCTCATGGCGGACATGTCCCACGTCAGCGGCCTGGTGGCCACGGGGCTGACCAGCAACCCGTTTGAGCACTGCGACGTCGTCACCACCACGACG
212 LLMADMSHYVSGLVATGLTSNPFEHCDVVTTTT
769  CACAAGACGCTGAGGGGACCTCGGAGTGGCGTCATATTTTACAGGAGAGGTCAGAAGGGAGTCGACAAGACCGGACAGCCAATCATGTACGATTAC

244 HKTLRGPRSGVIFYRRSGEG

K GVDIKTG P IMYUDY

865  GAGGACAAGATCAACCAGGCCGTCTTCCCCGGCCTCCAGGGAGGGCCGCACAACCATCAGATCGCTGGGGTGGCCGTGGCCATGCGGCAAGCGGCC

276 EDKTIN QAVFP[GLQGGPIHNHQIAGVAVAMRGO QAA

961  GATCCTTCCTTCAAGGAGTATCAGCAGCAGGTCATCAAAAACGCCCAGGCCCTTGCCAGCGGCCTCAAGGAAGCCGGCTACAGGATCGTCACGGGA

308 DPSFKEFY
1057

VIKNA
GGTACCGACAACCACCTGGTCTGGGTCAACATGAAATCTGTCGGTCTCTCCGGAGGCAAGGCCGAGAAGATCTTGGAAGACGTTTCGATCGCCTGC

AL ASGLEKEAGYIRTIUVTS®G

340 G TDNHLVWVNMIKSVGLSOGGE KAETZ KTITLETDVSTIATC

1153

AACAAAAACACAGTTCCTGGCGACAAGTCGGCCCTGAACCCTAGTGGCATTCGACTAGGCACACCGGCCCTGACCACCAGGAACATGAAGGAGAAC

372 NKNTVPGDKSALNPSGIRLGTPALTTI RNMKTEN

1249

1345

GATATTGCAGCCGTCGTTAAGTTTATCGATGAAGCGTTCAAGATCGCCATCGACGTACAGACCAAGTCCGGTCCCAAACTGGTCGACTTCAAGAAG
404 DI AAVVKFTIDEAFI KTIATITDYV
GTGCTGAAGGAAGAGGAGTTTGAGACGCGAGTCGTCTCCCTCAGGAACCAGGTCGAGGCCTTCGCCAGGAAGTTCCCAATCCCCGGACTGGACGAG

T XK S GP KLV DFKK

436 VLKEEETFETRVVSLRNQVEAFARIKTFPTIPGLTDE
1441  CTCTGAGGAACGAGCTGTCGTTTACGCTAGTCTAACGGCGTCTCCATCAGCAATGCGTTATTCTAGAGTGCCATATATTTACGAGGAAGCTTATCT

468 L =

1537

1633

1729

1825  TCAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TACTATATAGGAATTAAAATTGGTTCTGCATGTCTAAGGCCGTGACGCACAAATAAACCGTCCAAGAAACGAACCAGAGTTTGGAGACGTTGGCGG
ATCAACAATAATTAGAGGCGCATTAACCGCGTCATATTTTTCAACTTCGTAATCAAAATGTTTATTAGTATTTGGGTAAAGTGGCATATTATAAT
ATTGCTCAATAGAAGATACGACATATTGCATGTATCGCAATTTAGTTTGGTAACGATTTACTTTTGTAATCTTGTCAAATTATATTTTATTATGAA

Bl 1 AR EAEE SHMT JEH 1 DNA 41741 K G it 1) 2 SE /R T 51

Fig.1

The full-length cDNA sequence of Exopalaemon carinicauda SHMT gene and its deduced amino acid sequence

LA A 4 2 A5 (AT G RIZE 11 B (TGA), i fiE A TR & 4 K BU(GLQGGP), T RILE #7215 5 (AATAA)
The bold sections were the start codon (ATG) and the stop codon (TGA), the letters in box indicated
conserved glycine rich region, and the underlined sections were the tailing signal (AATAA)
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100 Spodoptera litura cSHMT X1(XP_022830943.1)
100 Bicyclus anynana cSHMT X1(XP_023945944.1)
97 Culex quinquefasciatus SHMT (XM_001862381.1)
Eurytemora affinis cSHMT (XP_023333950.1)
94

94

100

¢ Exopalamon carinicauda SHMT (MH013225)

Danio rerio SHMT(AY850381.1)

100 ——Bos taurus SHMT1 (NM_001015553.1)

Mus musculus SHMT (AF237702.1)

77 Pongo abelii SHMT1 (NM_001131150.1)
WL7Homo sapiens SHMT (L23928.1)

Bos taurus SHMT2 (NM_001034282.1)

Loa loa SHMT (XM_003136987.2)
Pyropia haitanensi SHMT (MF687405.1)

® 96

—
0.05

Pisum sativum SHMT (M87649.1)

K2 HRALF SHMT R Gkt o bt
Fig.2 NI phylogenetic tree based on SHMT amino acid sequences of Exopalaemon carinicauda and other species

140
120

—_
[=3
(=]

SHMT mRNAMINT 56 &
SHMT mRNA
3

Relative expression level of

20 ab a @b ab  ap

E S

HE H G 1
2l 41 Tissuess

K3 AFREUF SHMT 7EA R 4210 B SRR Rk

Fig.3 Relative expression of SHMT in various tissues of
Exopalaemon carinicauda

E: HRHA; S: H; HE: FFBEMR; H: .OBE; G: 88 1 #7;
M: LA V: BERIE; SAT: [ NARWALZY; O: MR
AR PR FRR AR SHMT 358 2 5 B 3 (P<0.05)
E: Eyestalk; S: Stomach; HE: Hepatopancreas; H: Heart;
G: Gill; I: Intestines; M: Muscle; V: Ventricular nerve; SAT:

Subcutaneous fat tissue; O: Ovary bar of each column with
different small letters mean significant difference (P<0.05)

M V SAT O

16 10 MHLR AR, (HARRIHS N 25 0%,
Horp, 7EOpgrh Rk e, BES THAMASHAN
(P<0.01), OERZ
24 ARERE CABMETEREAY SHMT BIRIAHHE
ARFEWER CcdMa T, FRAIN SHMT #)
qRT-PCR Z5HULIE 4, R FUF SHMT & i AExf i
R AR A H, SEER4H 1(0.0100 mmol/L)FISE
554l 2 (0.0175 mmolV/LY¥ R A 3 h FFRTHE G T

FErE TR S, ARIERY, SE8R2H 1(0.0100 mmol/L)
Z FWEJR, MXTFXFE4, £ 96 h i FTHE
(P<0.01), ZL5e4H 2 (0.0175 mmol/L)4& F[%J57E 24 h
FEIH LR AR T XS BE 2 A 2 TR (P<0.01) 5 SEdG4H 3
(0.0210 mmol/L)7E 6 h JTIAA AHXS X RRAL A . 2 Tt
=1(P<0.01), /G FREFFE; SC502H 4 (0.0278 mmol/L)
I A X R A B BRI (P<0.01), JLF-A
Fik,

= X} 4H Control
8 0.0100 pmol/L

0.0175 pmol/L
= 0.0210 pmol/L
@ (0.0278 pmol/L

k%

k%

SHMT HX 358
Relative expression level of SHMT
S = = NN W oW s

o W O W o v o W o

5} E] Time/h

B4 RFEIHSEE Cd ' hn TR F iR AR
SHMT Jit [ 14 3 2 Jk B N 1] 114722 1k
Fig4 Expression of SHMT gene in Exopalaemon carinicauda
after being exposed to different concentrations of cadmium

*FIR 50 BRZE A 22 5 1. 35 (P<0.05),
TR 5 0] IR LELAR PE 22 5 2 (P<0.01)
*and ** represent significant difference (P<0.05) and
highly significant difference (P<0.01) between
test and control, respectively
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SHMT 3 o 45 22 R A0 DU S0 R e 1k ok B iR
NS NLO W H DU AR, IR . & B
B Y G T PR AR AL 1 — Bk A TT . IFSEERIT,
2 FIRFE P B Y E A — RSP H &R s
B IXH GLQGGP, FIRETES 5'-BEHR LI I 45 5 i 7
o R T EAE R, UOHH SHMT 2 DL 198 Nhk % 15 S %t ity
BEATI M f(Usha et al, 1994), HEALRMHT LB,
5 FE Y B S K R A SHMT o —2%, T 40
LR S FR A TN A R TR SHMT 8 i TAokifk
I, BB W AT R

TEWFFEH R U SHMT 2H 2136 A 4% Sk b 2 B
HAEOP S rh FRIR il 0 3 = T HA A AL, 1% RIAR
K5 SHMT 7B E fa rp i AR, [FIRT, SZ4f
T SHMT nl g2t Rh75 3L K ) &5 (Chang et al,
2007; Vatcher et al, 1998). BRIt 4N, AT A,
SHMT 75 % 7 (Bombyx mori) i i I 74 F11 35 fz th 3k
Wi, PR R G T R AR (3R,
2014), Pk, HENH R AERIIE S SHMT 1Y %k
et 5 HETA K.

HEJRE(CAE HAnLg 225wz —, K
RS S B, K A= W i 3 W B 1 4TI as B AL
TIIZTIE, HAZHE RSNk A4S, 2013; i@
4% 2012; van Hattum et al, 1989), 1 & 11 HF 75 i Fi %
BT TV X R 37 3 B 4 T T e I ) R R Az
FGTEEEEH, 2011, WFFEEW, @ur x5z shy
FEAE AR 2 TR, FEE R R
A AL BTG . QBTG 40 45 R B 45 405 LA R A
P L% 7 (Wu et al, 2004; Zhang et al, 2014; 25 3C#
55, 2008), BRUILZ AN, I 2500 2 FlAE ) s 1 5
FEAC DL Je B T e L I A R 3k (B F A4S, 2009; F
P4, 2006; Zhang et al, 2015), KWitk, #EELH
FFAUFARP SHMT fER X Cd> kil R 1iE, Sk
ST RE RS AE Y e e . ARFRRI, TEAR
WRESTIR A (L] 1, LA 2 ML 3)Hhik
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Cloning and Expression Analysis of Serine Hydroxyl Methyltransferase
(SHMT) Genes from Exopalamon carinicauda

SUN Jinqiul, XU Wanyuanl, MA Hangkel, GAO Weil,
OUYANG Lefei', GAO Huan'***, YAN Binlun'***"

(1. Jiangsu Key Laboratory of Marine Bioresources and Environment, Jiangsu Key Laboratory of Marine Biotechnology, Jiangsu
Ocean University, Lianyungang 222005; 2. Co-Innovation Center of Jiangsu Marine Bio-Industry Technology, Lianyungang
222005; 3. Jiangsu Provincial Infrastructure for Conservation and Utilization of Agricultural Germplasm, Nanjing  210014;

4. Marine Resource Devel opment institute of Jiangsu (Lianyungang), Lianyungang 222005)

Abstract In this study, based on the transcriptome of Exopalaemon carinicauda under hunger stress,
SHMT genes were obtained by rapid amplification of cDNA ends (RACE) (GenBank accession No:
MHO013225). The full-length cDNA of the SHMT gene was 1855 nucleotides and contained an open
reading frame (ORF) of 1407 bp, encoding a protein of 468 amino acid residues, with the predicted
molecular weight of 152.55 kDa, and theoretical isoelectric point of 4.90. Multiple sequence alignment
and phylogenetic analysis indicated that E. carinicauda SHMT gene is most homologous (96%) with that
of Eurytemora affinis. The expression pattern of SHMT gene in different tissues was analyzed by
gRT-PCR. The results showed that SHMT gene was expressed in all tissues of E. carinicauda. Transcript
levels were high in the heart and ovary and were significantly higher in the ovary than in the other tissues.
The results of different concentrations of Cd®" stress showed that the expression patterns of lower
cadmium stress were basically the same, showing a trend of alternately first increasing and then
decreasing. Under high concentration of Cd*" stress, the expression level was extremely low; and not even
detected in these tissues. This suggests that high concentration of Cd*" stress can inhibit the expression of the
SHMT gene. The specific mechanism needs further study.

Key words Exopalaemon carinicauda; Serine hydroxyl methyltransferase; Gene cloning; Tissue
expression; Cd*" stress
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