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=55 FE ( Portunus trituberculatus ) foxI2 & & Ih&E
FIR K FE X miRNA 51

KEE, KEH, Bar', g, 220, ZxxY

(L VLRI RS LA AR Y BOR H R S =, TLI5 & = s 2220055 2. 1 [E 7K 7B 2 F 57 B B K 7= 0 58 B &l
RS B A U T R R R SR, IR T 2660715 3. 7F B M TERNA S BRI B RS = LR S R
Y= A R BRI, IWAR T 5 266237; 4. v B K = B2 AF ST e I K = 58 B0 ARl A% R K 2B 3h ) Jk R 4 24 T
SHE, IR F & 266071)

WE: fox2 EA DN E2 0 K ARG ERETHEAEERR, KTHEE=Z KR TE (Por-
tunus trituberculatus ) Y1 2K B P HE M A AH . RHARXEETET ZFRFE foxi2 ( Pfoxi2) 3
H cDNA 2K J7 7], % 3£ H 5'F 3" 4% K 3 (UTR) K JE 4 5| % 701 bp F2 211 bp, FF # [ 32 4E t K
FEA1590bp, HEXKAZHQWERET, fxREZRRFRARAAL YA LA, BENEF XA E
RE HAENEREAANBNAAFEREZZR, EVHEXAERE; MRBHE, L E N L&
HAEETH; THZEREARE, WE g XEAWEX AR Z LA, FRERXW, fox2 TR A=K
BRIBNELFRAEFRAEEES M, B WHNENL TN EEONLGR. W —F oM RER
Wy kTR, FUF AR B FEFE, T T & foxl2 B miRNA, 3 8 3t X% % & B 1k & 2 B 4 )
S, K48 K T B T X % miRNA X PefoxI2 S AEF; o T EA WL L F 5 B o 2 U R %
RAFEH RHFHER &R D r, £ 44 miR-9 X L4 F 4 4 foxI2 3'UTR & pmirGLO Jii 41 41, % K &
BE5EERAERESLERNEETR, EANEREABREAMBRBRAE 5 foxi2 R HHE XM K .
% 5 R AT 5 AE E miR-9 7 ML # T B AT Z AR T8 foxi2 HBE M K 3

KR = TR T foxi2; VIR IR AR 91 & & B ; miRNA

HESES: S917.4 XERERE: A XEHS: 0253-4193(2022)04—-0085-10
1 B WEFE R, BRI foxl2 datitFE K 5 B0 55 % & A%, 1F
=]

foxI2( forkhead box protein L.2) & Forkhead %% 5%
TR — D, S FL B 00 SR B R R bR
Ja s AR, IR — A ETEN R B
S B YL (AR FE 2, 2001 4, Crisponi 251 7E X}
M6: 2B /N R P i B9 SRR 5 BB 3 S0 R R Y S Aor

%5 B #5: 2021-10-18; 1&1T H#A: 2021-11-16,

FEAE R W, PR ORI B B0 5L 5L 5 SR R foxi2 Bk
PURR KA T 9878 o i a4 foxd2 & PR 58 748 m il 2 )
ANEROB SR A RZ L, B — 2D I T foxl2 B DN AR PSR A
BT AR R R A Ok, K B foxi2
R R B 205 (foxd 27) WE BRAC) 19 5 52 /)N T AN LD AR
&, I HIH A B IO B8 8, B0 5§84 A2 iR Ak, 3

BEEWMB: MR A REAIEE (41976106, 41306178); 3 & 17 117 75 X BFHE 1151 (2020-2-001-QT); 8 K BLAC A M 72l 35 A f& & (CARS-48);

IR 7= B 5T e 3 AR BHIF AL 45 9% (2020TD46, 2018HY-ZD0201).
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HAFREII foxi2 [ 52 A8 0 23 5 WU IR SR & 1Y 5
H, OP S R B R b, B B R T, e R
Wity L2 HE sh W v, foxd2 B 1K 5 B0 51 & F A4 % VA
KM E B UE L, Shi JEUIWFFE T A 6F foxi2 B A
W 2805 ISR T Z A A A, & B foxl2
— a5 Y 5 AT DA i B B O SR R AR Ak . foxl2
FEAHE SN B0 L & B AN R sk ) 4 48 G AR R B
FEINEL R E IR AR B B A e B

X5 HE 3l W H B AIF 5 B, foxI2 W 33K 32 3] mi-
croRNA(miRNA) f #4209, miRNA J&— 2P K JiE
R 22 bp 1Y N TEPE AR IR g 5 RNA, GBS S5 HEEL A 1Y
3" 4 A [X 32§ ( Untranslated Region, UTR) £ 52 : 45 &,
051 B33 i I % L mRINA, DAFE SR J 7K ST o) #i0 35 PR] 5
KT RO, TES R AER D RE L RS B
A E AR, AF5ER W], miR-133b ] LU 6] 4
/N B foxl2 W 23K, 07 15 9N SR b FR e
UL SE4E miRNA X 51 8 % 7 B9 98 545 0 2 o B 52
W) LR A W) S T A . BESE R B, miR-9 BB
% 30 o8 ] 45 BERK A 518 5 OC Bt 5 PRI g 1 41 5 400
18 (Scylla paramamosain) W 90 5 Z T, 4k, miRNA
25 T YIBR RS S = Pe s 8 00 51 i ny i 72 o

H T, 76 JC 5 HE S 9 A G foxi2 B B 5T I I 2
#, AUTE W BH ( Strongylocentrotus purpuratus) . K7
4w ( Crassostrea gigas) . FifL 5 W ( Chlamys farreri) .
rh 48 55 B 18 ( Eriocheir sinensis) . 170 8% /D 5 Y)
P RS T MR foxI2 3[R Y cDNA ¥ 31 . 76X F5FL
3 DU BE 9 R 3R, T4 foxi2 323K )5, DN EL & B AH OGS
PRI 238 B3 Nl MRS/ CF B, G foxl2 )5,
OP B AR R A (vig) B3R GR B35 B0, BaRIESR
FW], AR AE VLA 72 25 00 8k 7 v 1) R A
M, BEY e e fAfE 2R, X THEWE LT A
A EBAEH, JFR foxI2 Fe ik VR ¥ W58 7T g 25 M &
AT AR R EE S H . RN, AT HHES)
W) foxl2 F2 iR RHYE TR B EF L .

= e F1& (Portunus trituberculatus) 3 J§ T H 5¢
V. I] ( Crustacea), 1 /& H ( Decapoda), #2 1 % F} ( Por-
tunidae), 12 T & J& (Portunus), | {Z 434 T [ | 5
- H ARSI ORI T K B, R TR I K SR
2 I SE AR, B 1 B SR Al R R, 2018 4F
FOH T HE T AR 11.38x10° 07, SRTAT, i X =R
T AR B R S DA I, A B A A R A A e R
AR, 1o JoT B AR A 7 i TR R AR oK, T E BRI T
FRIA M AT RF S R R . R, iR AT IR AT R =i
TREEFE PRI O . AR R T = e 1

foxI2( PtfoxI2) K2 A B9 cDNA 4> K F 515 438 7 HAEAR
20 ASTR] & & i30T L B B0 Ik R ARG s 114 38 2 A
SR T T 12 5 PR 3k X veg J5 R 28 3K B9 5% il 5 Tt )
THB 1] foxI2 7 miRNA, JF7E A M ACE- 1T 1 5% 43
B T miRNA 76K [6] & & 0 DL B IR A J 114 23k
FRAE . W98 45 A B T IR A BRAR = PEAR 118 AL 5 R
FERL, R AR R AR S

2 MRSk

2.1 SEIERFA

SEE P PR TR A LR B & T K
FEFRTEA PR TTAT A F) B R SE U e o 38 HRR i o
H.JC W 45 9K ) M = AR 1 K Dy 52~261 g,
TESLE 2 5 F | FE 7 d. KRN (2042) CL RN
31+1, pH 4 7.6+0.3, FFLE A . B K 17:00 £ M G
EF WA AT, 8:00 Vi B A6 IS HE 4 S £ Wy ik i I T
e 1/3~ 172 4530 B R SE IR K
2.2 Pifoxi2 cDNA £ K 5 &

FR A = PR 7 8 M IR 5 Sk B ds v foxi2 BB R
Br Ry gen, {f ] Primer 5.0 2K /R 3T foxI2 3'F1 5" 45 5+
P (1) FIFH Trizol I HI R = PR THEH L
& RNA, >k ] Nanodrop {3 it 43 ' 't BE 11 R0 350 i 4 v
JESHLPRAS RNA it LR e B . #2/1 SMART RACE
Amplification Kits 1 W] 5, 1] ] cDNA 7 Iy PR 3 47 1
(Rapid Amplification of cDNA Ends, RACE ) FT 751 cDNA
B, fi il Advantage 2 PCR Kit i 47 3"l 5/ K ¥ 4"
K. PCR Wy 28 B RE W 358 I i Uk o o M [mlsc i ) &
RENY G E B R B, A pMD18-T #k % #: 715 H
) B, IF5% A DH5a 832 25 A v, I Ao i85 3%,
PV R J 1A T I 434 o
23 FISMRRSEHNL ST

| F VecScreen( http://www.ncbi.nlm.nih.gov/tools/
vecscreen/) £ BR#E A F 51, H1 Contig express 5 {4 #E 17
J¥ %1 B #% . ORFFinder( https://www.ncbi.nlm. nih.gov/
orffinder/) 47 FF it [ 2 HE (Open Reading Frame, ORF)
T Ko 28 BE 1R B0k . F) FH ExPASy( http://web.expasy.
org/compute_pi/) #F 17 73 1 M 5 L Y O, 1) H
Interpro Scan( http://www.ebi.ac.uk/interpro/scan.html) #
1188 F BT Be 45 M 8053 A o 1 Bioedit #1484 =9
11 foxI2 B HERRIT 5 5 N GenBank HF 2% (1) H Al
VIRl Y foxi2 Z IR IT S AT LEXT
2.4 Ptox2 BEEMIRIEDH

2020 4F 9 F 2 2021 4F 1 7, sk =it 7 B )
BREAFER B RFEA , R T RS S RMET
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Table 1 The sequences of the primers used in this study
EIE7EA N JEI(5-3") Hi&
foxI2-3' CGGGAACTTCGCAAGCTACACACAG RACE
foxI2-5' GGTAGTCGTCTTTCATCGTGCCGTAGG RACE
UPM CTAATACGACTCACTATAGGGC RACE
foxI2-F CGTTGTCCTGATCTCACTGC qRT-PCR
foxI2-R CGTCTTTCATCGTGCCGTAG qRT-PCR
B-actin-F CGAAACCTTCAACACTCCCG qRT-PCR
B-actin-R GGGACAGTGTGTGAAACGCC qRT-PCR
dsRNA-foxI2-T7-F GGATCCTAATACGACTCACTATAGGGCAGATGCAAAGCGGGAACTT RNAI
dsRNA-fox/2-T7-R GGATCCTAATACGACTCACTATAGGGGGAAAGCGTCTCCAGTCATC RNAI
dsRNA-GFP-T7-F GGATCCTAATACGACTCACTATAGGCGACGTAAACGGCCACAAGTT RNAI
dsRNA-GFP-T7-R GGATCCTAATACGACTCACTATAGGATGGGGGTGTTCTGCTGGTAG RNAI
miR-9 GCCTCTTTGGTTATCTAGCTGTAT qRT-PCR

BT do B REAROREA LU Ry, — 1 IR AF Tl
A, 73— R 4% ZRPEEE ., % R0 T4
Xof B ELZH 25301 05 0k, TE WU T WA AR TR A
a2 AU RRAE, FORE IS0 S 5 AN

RAE = PR 7 8 foxi2 I7 5 iH R ST Y
(# 1), 2/ AG SYBR Green Pro Taq HS qPCR &5 &
UL X =R AR 4 AR R F I foxl2
LKA Rk B AT 00T o SRR £ (20 ul): 10 L
SYBR Green Pro Taq HS Premix II (2x), 0.4 uL ROX
Reference Dye II. 0.8 pL 10 pmol/L [ 1F % [n] 5| 4 .
6.0 uL DEPC 7K il 2.0 uL cDNA Hi BE ¥ o [ W 2 -
95°C 30 s; 95°C 55, 60°C 34 s, 40 NEER . foxI2 AH X}
FIR R 200 LTI AL
2.5 VIRERAESEI

S A T O L TI-TV B = 08 48 1 18 0 4%
SEER BN, VIR IR 7 12 R FH bE 2145 1 A MR AR I
T3 s K UTER XU IR A IS A9 =0 R T BE R T N
TEFRIK R GE, B 1L AT 3, B4~ 10 L 937 51 6L A AL
JCE T AR T DIBRIRARS 1d. 3d. 6d 2053 A=
PErR 1B, i WS AR O LA 2, R i RV R R,
IORAF T -80°C AR IR UK A JH T 5 Ze 5L P R 38 70 #r
2.6 RNA FH#Lie

% H New England Biolabs 2\ 7] i HiScribe T7 High
Yield RNA Synthesis 2 71 £ & B RNA T 52 55 (RNA
interference, RNAi) T 75 1Y PtfoxI2 dsRNA, Fif H 514 %
FI UL FE 1o %525 LA AL T B 85 s k7 (H-1v

) 0 % (1R TR (206.7+5.8) g) g SEE Y, LA St
245,52 62 1 (GFP) dsRNA f A it IR 20, DAVE 5
Ptfox]2 dsRNA 1 & K T H 41 . GFP dsRNA Fil Pr-
foxI2 dsRNA [ FE S FI 340 2 pg/g (R, G0N
S5 =0 R AR . TESS 24 h A48 hE, X MR AT
253 B3 AN, i W B B S L, MR TR, R
AT —-80°C AR IR VKA F T 5 2 5L K 3Rk 4317
2.7 Ptfoxi2 183 miRNA T U #0364

i i3 miRanda F1 RNAhybrid %% 4 1 I ¥ 7 %8 [i)
PtfoxI2 3'UTR X3 A miRNA, 18 i X8OG 2 B i 45
B DR ARSI 2 36y, ) N miRNA X Prfox2 4 9845 44
HEATHOAIE o % miRNA ZE AL A % B 24 (il
A W) e A BR 2 /A ), 5 A B A RO
A5 B miRNA 45 4037 5 3'UTR JF 41 4 pmirGLO J&i Hi,
3 FEEE YL 3 203T 4l rh . % % 48 h J5, i ] Dual-
Luciferase Reporter Assay System(Promega ) ill] % % Jk HL
PN F BRI B O R WS P AE X HE
2.8 PtfoxI2 tH% miRNA IR IEH

F| F§ miRcute miRNA #2543 5357 & (KRR 41k
BHEA A A R =R T EAR AL AREF
A 309 K 1 I R AW S B0 85 20 21 B9 miRNA, fif ] miR-
cute 458 7 miRNA cDNA 55 — 4% & ik 7] & (K AR R
LR A BR A B ) #4785 5, R A miRcute 1 5%
miRNA 2¢ 35 2 46 M) & CR AR A L BB A R A
A] ) A miRNA 7E = e 12 18 A [a) 41 21 A [ i 9
DL KV k IR AW S5 9 A X 3R a8 i o B AR FR (20 pL):
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10 puL 2xmiRcute Plus miRNA PreMix, 0.4 pL 1F 2 [7]
5149, 2.0 )L miRNA 55 —4% ¢cDNA. 7.2 pL ddH,0, 2
MFEF: 959 153 95°C 20 s, 60°C 34 s, 40 MG,
f 58 B AR e IR B R 2700 AR
29 HFHITFESH

% SPSS19.0 #4F i A7 B SE 3401 AR Z
(] A PR ST AR AS ¢ K, 22 2H 22 8] B A0y PR A
2. VL p<0.05 M2ERAS5HE X,

3 RS040

3.1 Pifoxi2 EE cDNA £KF IS FARGH L 5

F 30 43 M 2 WA, Ptfoxi2 3£ cDNA 4= 2 502 bp
(OK413951), 33 A1 5" 3 K | B4 B 40 331y 211 bp
1701 bp, £ 7 1 590 bp A4 FF B2 HE, I 65 529 4
RAEM(E 1), TELMT LI, Pfoxl2 FEH A E 14
Forkhead %% ¥ 18 (228~ 323 aa). i@ if BLAST [a] ¥ 74
et oM, & B = PE M T8 Prfoxl2 IR )T 51 5 Pl
T B Prfox2 1 [A) IR f R, O 96%; 5 R 4B 4 B
& . B XF IR ( Penaeus monodon) 1 [R] I8 M 43 %1 Ay
86%. 85%, EL# &4 Forkhead 45444 (14 2).
32 Pifox2 BEERENHER

F| H Real-time PCR £ AR, 7387 T fox2 FE I 7E =
PEAR T AN [ 4L 20 238 0 A R AE o 25 R R, Pr-
SoxI2 7E JIt A Bl 2 4 b ¥ ek, HAEBR S 4
1) % 35 1 i i (p<0.05), U Ay il #2877 . BT IR AR
B Mk SR, AR L P Rk A AR (8] 3A),
X Pefoxi2 5 5P 5k T A7) B 1 1) 2R 38 43 B 2 B
2 R TE S [m] B 300 149 3R 3K A7 7E 18 35 22 57 (p<0.05),
FEV 0P B2 SR GR R, FLk O I TV i,
#1119 0 55 v 2% 38 Ht S IR (81 3B) . VIBR IR )5 Pr-
JoxI2 Rk S Hr 45 R R, VIBRIRAM 56 1 K. %6 3
K.H 6 K, FHAEI AL M RKA R B T
(p<0.05)([& 3C).
33 PtfoxI2 FTIREWER

55 V£ JT GFP dsRNA 4 =R T8 AH b, 5T Pr-
foxI2 dsRNA IS 7E 24 h F1 48 h )5, B 5L PefoxI2 1
FRB I T B3 T (p<0.05) (& 4A), TR 51
M 60.24% F1 53.15%, qRT-PCR 455 GoR, it Prfoxi2
dsRNA 4 veg FE [H 1 £ 35 18 3% T8 (p<0.05) (] 4B).
3.4 Ptfoxi2 1H% miRNA MFLMFI R X ZMmREE

& 46 i SE 36 6 E

AW B TN 45 SR B R, miR-9 LA K AR 5L G AE
H 39 AF 5% A B IR 9 2 Y 2 S miRNA—— novel-52 Fl
novel-68 1] i€ 5 PtfoxI2 3'UTR &5 & . 11 WA &

T 1 4 5 DR AG T SE2 56, % miRNA 5 Prfoxl2 #1935
VEHIBEAT T B UE (18] 5). 45 53 WoR, $E55 ¢ novel-52
2Bl ¥ Fl pmirGLO-PtfoxI2-3"UTR 2H DL f $L % 4 nov-
el-68 25014 Fl pmirGLO-PtfoxI2-3"UTR 4175 K Bt A %}
PEIECFR WG PEA I AR AE (p>0.05), T 4% % miR-9
¥ H pmirGLO-Prfoxi2-3"UTR 20 # K 175 ) K il
FE B 5 R IS M L 3 RIS (<0.05), 2% Y
miR-9 BEW% 5 Prfoxi2 LK 3'UTR #1455 .
3.5 Ptfoxi2 1% miRNA FIRIESHER

H YK AR 45 R, miR-9 7E = JE i T 4%
AU A Feak, HAEEs | DA E PRIk B
o T 21 (p<0.05), LR A ILPY . W d 247, i o
2 T Rk B K (8 6A) . miR-9 78 A [6] & 5 i
9191 520 S (1 58 A7 AE L 2 S (p<0.05), Bl s
YR L L B H AR IR TR, 76 IV B8 2 i s,
16V A i L B E R R (1 6B) . VIBRIRAA /S,
B L 20 21 miR-9 Y 3k & B 0 3 AR Ak (p<0.05),
TER 1 RRIL SN E LA, 725 3 Rik# fem
{H, 7E55 6 KIFRIEAR (1 6C).

4 i

ARWFFETERE T PR F 8 foxi2 3L [H cDNA £ K
75, T A AL Ry A0 A & 1A B R SF Y Fork-
head &5 4 B 1 AN %ENLFE S F 51 o (R 43 A S
7R, Ptfox]2 5 HAWBE S foxi2 75 BAG v 0 R P51,
o 5 30 B R IR 96%, $- 7R Prfoxi2 W fg
57 B foxi2( Spfox12) T RE B A MU . A2,
PtfoxI2 5 Spfoxi2 AR IR P M AEFE 22 5709, HUR Pr-
foxI2 5 SpfoxI2 #AE IP 84 LU & 3R 3k, {H Prfoxi2 TF
JIT RGN 4 20 2 b S5 38, T Spfoxi2 AR BF 5L R
FIIF R iR vh 261k, 2 PefoxI2 WZhBE AT e BA 2851k .

KELHFFE R I, foxI2 705 HE S Py O 5 F0RE 20 A 53
b, BN AT MRS A A EEAEM. A
R, foxI2 3 PR P 81 E 78 BOFP TG 6 HE o 1) b o B 3R A,
B % H: T g 09 I 5 4D 6 A7 48 o Lin 5520 kK 3,
SoxI2 ZEATAL B UL e i 33k 2 B A MO S,
B 5 rp ) F AL R TR, RN L R AR R SR B
RAEANEH . Wei 2500 J B, g V5 53 DL 4 D1 vh foxi2 Y
FEIK 5 MR A KT 20 A 6, 9 I 20 5 PR 3 2o o
WEICER KT, TR T VR o At AR o X AR gl
T (R 5 K B, foxI2 7 B 55 N 265k i 3 1M,
5 DDX20 F1 FTZ-F1 454, 16 B 58 v veg K 1 3%
ik o FEANFIZH S ) 338 50 BT 25 SR R, Pifoxi2 1E 51
HALUP R s, 3 & T A S, BRI
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1362

1422
241
1482
261
1542
281
1602
301
1662
321
1722
341
1782
361
1842
381
1902
401
1962
421
2022
441
2082
461
2142
481
2202
501
2262
521
2322
2382
2442
2502

CAGGGGCAGAGAGCGCCTCTCCACCCACATCGCCAGGATTA
TGTTCACTTGCACAGTTCTCAACGCAGATCAGAAACACAAGCTGACTACCTTTACTGCCA
CACAATCCCTCAAAAGTCACTACTCGGAGGAAGACTTCCCCTGGGGACGACCAGTCCCAT
TAACATTGTGAACGAAAAGTCTGAAAACTTTTCGGTCTCGGCGTCTTGGCTCCTCCCACC
CGACACCGACAGATTTTCTTAACATCTTCATCACAAGGCGGGGTATCGAGACAGGAGTGC
CATCCTTAGGGCCACATGGCACAGCGACAGTCGAGGGGGATCGGACTGGACGTGTGTCGT
TGTCATGCGGCGGCTGTAGTGACCAGCGACTATCGGTGGTAGTGTTTGGTGTGTGCTGAA
AAGTGGCTTCAGGCCCATCTCCTTCACGCGCAGCTATTCTCAAATTGTTAACACATTGCT
CAGTGGGCCAGCACAAATGTGTGTCCAATTGTTGGTGGTGGCATAGCATTCCTTGGATCC
GTTGTCCTGATCTCACTGCTGCCCAGGTGTCACAAGCAAACACCAGCCATATATTCGCCA
CACAATATCACCAAAGTGTTCGAGGTGTCGCCAGAGGCCGTGTCGACGCGTGGCTCGCTG
GCGGGGCACTCAGGCGAGGCCCGTGTTGGTGCGGCACCAGGCACCCTCTCCTACGGCACG
[ETGAAAGACGACTACCTCGCCTCCAGTGACCACACGCAAGGTTATGGCGGGGGCAGCCTC
M K DDYLASSDUHTOQGY GGG S L
AGTGACATCAAGAGGGAGGAGGAAGTTTACCATTACCCGCCAGCAACGTCGCATCCCAAC
S DI KREZEZEV Y HYUPPA AT S HPN
CACCACTACAGGACTGAGGTGTACGGAAAGACTCTCCTGATGCCGCCCCTCCAACCAGAG
HHYRTEV YOG XTTULTILMZPUPTILOQZPE
GCGCAAGTCCACGCCGCTAAAGCCTACGACCACATCGACTCCACCAGCTCCACAGTCACG
A Q VHAAZKAYDUHTIDS ST SSTUVT
CCCTTCGAAGCGCCAAAGGTATACGACAATAAACTCTACGACACCACCAAAGCCTATGAG
P FEAPI KV YDNJI KT LYUDTTTZ KA ATYE
AAGATGTACATCACCAAGGAATACGACAAGATGGCGATAGATCACATAAGTCCCTCCGTG
K MY I T XK EYUDIZ KMATIUDUHTISUP SV
TACGACAGTCACGACCACAGACCCTACGACAAGCTGTACTCGTCCARAGTCCACATGGAG
Y DS HDHRUPYDI KTUILY S S KV HME
GARAAGATGGAGGAAGCCGCGTACGACAAGTGTTGCGACAAGACGTACAGGACTCTAGAG
EKMEZEARAYTDIE KT CCDI KTYURTILE
ACGCTGGACTCCACTACGTACGACAGGCCCTACGACGCGTCCAAGGTGGTGGAGCCAGTG
T LDSTTYDI®RUPYDA ASI KV VE PV
GACTCAACCACGTACGAGAAGGTGCAGCCCCTGGACCCCGTGGCGACTTCCCTGCCGGAG
DS TTVYEZ KV QPLDUZPVATS UL P E
TCGCAAGATAAACCCTCCACCACGTCCTCCTCAGGATCAAARARAGAGGAGAGCTCTAAG
S Q DK P S TTS S S G S K KTETE S S K
GAGAATGGGGACCTGGACCCTAACAAGAARACCACCCTATTCGTACGTGGCACTCATCACC
ENGDULDUPNIE K E K®PPY S Y VATLTIT
ATGGCCATCAAGGCCAGCCCGGAGAGGAGATTGCAGCTGAGTGAGATTTACCAGTGGATC
M A I KA SPEURIRILUOQOQTLSETIYQWTI
GCCAACAAGTTCCCTTTCTACGCCAAGGAGAACGCCAAGGAGAAGCAGGGCTGGAAGAAC
AN K F P F Y A KENA AIZ KTETIZ K QG W K N
TCTATTAGACACAACCTCAGCCTGAACGAGTGTTTCCTGAAGCAGCCGCGGGACGGGAGC
S I R HNL S L N ETJ CT FTULIZ K OQZPURUDG S
GGCGGGGGCGGCAAGGGAAACTATTGGACGCTTGACCCCCAGCACGAGGATATGTTCGAA
G GGGKGNYWTTULDUPOQHTETDMTF E
CACGGTAACTTCAAGCGGCGACGGAGAATGAGACGCCCTGCCAACCTTCTGCGCCAGCCT
H GN FZ XRRRRMI®RIRZPANTILTLTU RTOQTFP
TACCCACCCTACCCTATCTTCCAGATCTCCCCGGGCGGAAGCTGGGGACTTGGCCAGATG
Y PP Y PIF QI SPGGSWGULGOQM
CARAGCGGGAACTTCGCAAGCTACACACAGGGAACGCGCGTGCACACCCCTCACTCCTAT
Q0 S GNFASYTOQGTH®RVYVHTUPUHS Y
TCATACCCACAGATGAACCAGCTCCAAGGGCAGATGCGGCTCAGCGGAGGGTATCAGCAG
S Y P QMNOQTLOQGI QMT® RTLSGG Y QQ
TCAGCAGCTCCCTGGGCTCAACGCCTCTCACCTCTAGCGCCTTAGGATCGAGTTTCCCA
I s sSsLGSTU®PILTSSATLTGS S S F P
AGCCACCTGAGCGGGGGACTGTTGGGCAGCTCCTCCCCGTCCATATCATCCCCGGGCAGC
S HL S GGL LGS S SsS P S I S S P G S
ACACACACCTCCTTGGGCTCGGCGCCTGAACTGTGGACCTCAGGCTCAGGCACAGGACTC
T HT S LGS APZETLTWTSG S G T G L
CACTCCAGCCTCGGTGCCGGCAGTTTTCTAGGATCCAGCAGTAGTTTGGGATCTCCCTCC
HSSLGAG ST FILGS S S S S L G S P S
GCCACACCCTTCCAGCCCTCCTTCGGAAGCGGCGGCAGCAGCTACGGGGCGGGCCTGAAC
AT PF QP S FGS GG S S Y GAGTULN
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A
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Fig. 1 Nucleotide sequence and deduced amino acid sequence of Ptfox/2 gene
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FH domain was marked with shadow; initiation codon and stop codon were marked with black box; the underlined regions were the predicted binding sites for

miR-9, novel-68, and novel-52 in turn; the numbers on the left indicate the positions of nucleotide and amino acid
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Fig. 2 Multiple alignments of the amino acid sequences of fox/2 in four crustacean species
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The numbers on the right indicate the positions of the amino acids; the GenBank accession numbers of fox/2 gene were as follows: Portunus trituberculatus

(OK413951), Scylla paramamosain (MN412580.1), Eriocheir sinensis (KF806733.1), Penaeus monodon (XM_037939236.1); black represents 100% homo-

logy of amino acid residues; red represents 75% homology of amino acid residues; blue represents 50% homology of amino acid residues
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Fig.3 The expression of PtfoxI2 in different tissues (A), in different ovarian developmental stages (B) and after eyestalk ablation (C)
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Preliminary functional study of foxI2 in Portunus trituberculatus and
analysis of its related miRNA

Zhang Menggian', Zhang Jingyan®, Ge Hongxing', LiuPing®?, LilJian*?, Meng Xianliang™>*

(1. Jiangsu Provincial Key Laboratory of Marine Biotechnology, Jiangsu Ocean University, Lianyungang 222005, China; 2. Key Laborat-
ory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fisheries Science, Qingdao 266071, China; 3. Laboratory for Marine Fisheries Science and Food Production Pro-
cesses, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China; 4. Key Laboratory of Aquatic
Genomics, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qing-
dao 266071, China)

Abstract: The foxI2 plays essential roles in regulating ovarian differentiation, development and functional mainten-
ance of vertebrate. However, its function in ovarian development of the swimming crab Portunus trituberculatus re-
mains unknown. In the present study, we firstly cloned the full-length cDNA of P. trituberculatus foxi2 (Ptfoxi2)
which contained a 5’ untranslated region (UTR) of 701 bp, a 3" UTR of 211 bp, and an open reading frame (ORF)
1 590 bp. Gene expression analysis in different tissues showed that Ptfox/2 exhibited the highest expression in
ovary. There were significant differences in its expression in different stages of ovarian development, and its ex-
pression was the highest in stage V. After eyestalk ablation, Ptfox/2 expression decreased significantly. In addition,
RNAI of Ptfox/2 resulted in a significant reduction in vitel/logenin expression of ovary. Taken together, these res-
ults indicated that Ptfox/2 played an important role in the regulation of ovarian development of P. trituberculatus by
inhibiting endogenous vitellogenesis in maturation stage. In order to further analyze the post-transcriptional regula-
tion of Ptfox/2, the miRNAs targeting PtfoxI/2 was predicted by bioinformatics analysis and the interaction between
the miRNAs and Ptfox/2 was verified using the dual luciferase reporter assay. The results showed that the relative
luciferase activity was significantly reduced after co-transfection of miR-9 mimics and pmirGLO-Ptfox/2-3’ UTR.
Expression analysis showed that miR-9 exhibited opposite pattern at ovarian maturation stage and after eyestalk ab-

lation. Collectively, the results demonstrated that miR-9 can regulate PtfoxI2 expression in the swimming crab.
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