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F )9, b Ah, firu DR R R S 30 2 e RO P 00 1
(Schistocerca gregaria) BHH J1 T RED, )R H 5225 3)
Y5 R Az kO R BGE, H B ETA X T fru
SRR Ea b iE R L . AP K, Sp-
Sfru2 B AE L % (Scylla paramamosain) YR 5. FUKE
AR E LG R v & 5 AR Y AR AR
1 ( Eriocheir sinensis ) W, fru 3R A Esfiul F Esfiu2
Wb AT AR B 2 S M AR T Esfru2 T -5 0% % 14 B
S P g A W, R B 7E 41 %8 #E R ( Cherax quadricar-
inatus) "V, fru R AE R B i 3R 8K B TAEBR
2 5 HAE R P E M AL B0, AT fru
RTEZ 5 R HUR I 523 5 i SR AR 3S IE . M0 ke
A B8 kB AR DT T AT R A E AR H

=i H (Brine shrimp, Artemia) J&— #9317 76 T 4
BRA b 8 /N R 5 Sl s, e TSR] DA B 7R T i
0 7R A B R 90 1) v R KA b S8 T LA R K AR 2
F G580 B2 R A3, R B R AR A BRI, U
AR KR R IR Y 0 E B S, KSR
Py, pq BUBP G R AT, BEACERAE J5 A8, T A RE
Fet oy, MK AR K 7 B T S TR
11 e R E T 8 S R G Y A Y e W D WS Rt U N
HI B 1 40 (R 9 o i AR B0 7 =X, LA ) AR L RR B
O ORBR AT EARBRBL . 5 T 52 96 % 35 77 A RRAE, Al
B W R 2 . KB Y A e R
UF B SEgR AR . PR DR E A2 B WZ-ZZ P
TE FRGE Y R 0 [ B, mase BN Ry 2 I T R
P51 43 A i G B R R e, Ak, p90 RSK HLAERE 2 15
B H BB 200 i %) B A L AR R i %) 4 LA R B 1
KE, NIR T I p26 eI X R IR AE 58 1 117 kS
) B 0 02 AR S50 5 R 9 R W piwd B BT
Rt 2o i) i B SR AR 7 20, 175 0 P R B,

YT firu FEPRTE B HURTH 52 30 ) A= Bl A S D e
TR E SR AE, FEARM I b, AT S T
Afiuitless franciscana fE R HF 58X 4, il o A4 Y15 B 2#
3 M7, qPCR A&l AT RNAG £ AR R R 1 HAE 1 B AR 51
KB I YIRE

2 MREINE

21 ZEHH

ARG AE 28°C HOLH K AE T (24 L2 0 D), X 4.
franciscana (VinhChau strain) #1746 35 5%, 457+ 1K
JCE 500 H B, g K AR MR e £k AR A [ (Dunaliel-
lasalina) 3 X, #FIR 3 mL, $% M &5 Bl 0 A & & 0 38
e RS PN 220 O TR P pa HUR TG B B R, ik

AR WP p H BN R AR R (LS 29 16 d), IR & R
Wt (A 5 29 19 ). IR iR (4L )5 29 20 ). 1
WG (AL IS 29 25 d) 2SI A B 8L . o i WL
T P BUORS S5 (0T AS A AE S R B, 0 A 4k R
B (IS 29 8 d) . VR 0 (AL 5 29 13 d).
B (FEAL S 29 19 d) BRI (E16 5 29 25 )
T WSCER A A IEIBT A RS S, VRV R A R, B
J5 T -80°C VKA h BEAT IR AT
22 B RNAWREERER

S pa Hhf A S5 ZH U DD 5 2H SR AT 5 RNA 1Y 2
B (Trizol %), Kl RNA Jii 2 FIVE BE I, B A7 5 220K
(B T —80°C VKAR PR AF . i i TaKaRa i &
15 RNA FE G G 5% 0 cDNA 77 F-20°C vK46 45 H -
23 EHHfiu ERNKRBRSH

i e, AT A. franciscana ¥ 55 2 5 %
SRECT fiu 3 R 7 51 (PRINAS41424), % 7 540 & 5¢
F& ¥ IF 15 152 HE ( Open Reading Frame, ORF). fifi ]
Primer Premier 5 BT T4 FPES 9 (G5 1) LLHG £
FEH PR HERR TR, IR PR — R, AT
Fext o i I PCR 42 AR Xt i 4L cDNA #4743, Il
FH 1.2% B WEBE I FRL vk, B H AR LR 257t , e 445
F o — HIE W B PCR =W 51906 MR 41 I 1
H b A R PRI R AT R W) 58 1o
24 HHfruBEERNEYEERESH

i#l 17 ORF Finder-NCBI. ExPASy-ProtParam, TM-
HMM Server V 2.0, SignallP-5.0 Server, PSORT II Pre-
diction, CDD, SOPMA [l }z SWISS-MODEL % 7£ £k #k
(3R 2), XF frru FE P B FF 0B B2 AE . FRAGE BT | 5/
KM S REEE R AR IR, AR L, PR F A5 A 8
TR = AR AT T 0 . itk 4h, 38 5 MEGALL
A, X ML RGEHF AL AT TR
25 fruBEERHEEBRABLXERANRIEDT

i 3 qPCR( 3 A 5 Bio-rad) X i H 5 5 FDKS 5
A KB B 239 i 3R 38 K 47K T ( TB Green
Premix Ex Taq IL i &), {fi F§ GAPDH 1E i N 2, %I
BAHEEABIT 3 RAEYFELE M 3R AREL,
F i PCR(FZE 1 3 min, 284 10's, 60°C 1B K 30 min,
FLHEAT 40 RAGFR ), A FH 27220 3400 22 45 A AL 8RR AR
rh 5 bR R A AR e 38 i, S ] SPSS 25.0 # A
PEAT R R 5 2007, 24 P < 0.05 i}, B 25 53 i 35
M P<0.01 B, U225 EE,
2.6 dsRNA B& B K& RRUESH

¥ F Primer Premier 5 8 {4 % 1 & B firu 55 K 1
EGFP 3 [H (B PEXT iR ) 9 dsRNA 5|9, fiu 3£ [ ORF
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Table 1 The primer information of fiu gene

EIL 2 FFH(5—3") B EEPC R B/ Mop Higk
fru-F1 ACTTTGGTTCAACTTCTTA 55 1117 FEFEY 1
fru-R1 TTCTTGTCATTCCATCAT

fiu-F TGTTTCCAAGTGAGCCATGC 58 105 qPCR
fru-R TTGCTGAGTACTGCTGACCT

GAPDH-F GGTCGTGACTTGACGGACTATCT 57 120 E-=8T

GAPDH-R AGCGGTTGCCATTTCTTGTT
dsfru-F T7- TAGTGACCAGACCCAAGA 58 431 dsRNAB K
dsfru-R T7- TGTTTCTGTCTCCCGTTA

dsEGFP-F T7-CAGTGCTTCAGCCGCTACCC 58 350 dsRNAS K

dsEGFP-R T7-AGTTCACCTTGATGCCGTTCTT

R2 EVMERFEXRSNRME

Table 2 Online analysis software in bioinformatics

TELRF A i el 1
ORF Finder-NCBI T3] EAE 53 AT https://www.ncbi.nlm.nih.gov/orffinder/
ExPASy-ProtParam LR v https://web.expasy.org/protparam/
ExPASy-ProtScale AN B ST https://web.expasy.org/protscale/
TMHMM Server V 2.0 P RS AL TR https://www.cbs.dtu.dk/services/ TMHMM/
SignallP-5.0 Server EReJING R https://www.cbs.dtu.dk/services/SignalP/
CDD PRy S AL TR https://www.ncbi.nlm.nih.gov/Structure/cdd/docs/cdd_search.html
PSORT II Prediction 2 RE i https://psort.hge.jp/form2.html
SOPMA ZEREEA T https://npsa-prabi.ibep.fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.html
SWISS-MODEL SRS T https://swissmodel.expasy.org/

F Bt 4 PCR ¥ 34 Fnalifb )5 % 4 2 pGM-T 84k I, Jf
MR B OB, O T 3K A5 dsRNA, FRATTHE R A1
S G TR HE AT IR SN sk, IF it He kAT 4lifk, LA
B DR A RN A oY, # B IR O A N EGFP Sk
) dsRNA. FRATEHBCEFRE T R4F . DR B R A R
110 e, B E R X R AL (dSEGFP) F T4 41 (dsfiu),
2 60 ., I 75 H A R T 22 [ A F UG B A
Jis N HEAT SRR T ) o % & A dsRNA IR 2% Ml 5
0.1% Br2r4% 1 ¢ 1 /9 tL IR & 73 2 dsRNA v S,
A FUME HVE ST 1 pl & 1000 ng dsRNA 1 13 9 & o
TE S R B 1 BUREA 50 mL R4 R e 1 5, IF kAT
WERREBC AT o 2 R R E B0 R AR M RS
M6 300 IV i ot o 2 O 8, S IR 3 SR A T, A
SEATYRAE 5B RE, R qPCR 5@ T H R o 4%
A X FECZEL R T Pl 2 % 1S Rk Bkt % 2 A

JEAR, 0 R IR L = A R AR O, I SPSS 25.0 4K
i e N A A8

3 AR5

3.1 fru ZE ORF F 5 ¥ & K& F
X firu 2 D) PCR 7 8 HEAT FL SRR, %415 37 WA
H— PR E R, ¥ 155K E S H R H
AT, 283 30 Uk J5 15 21 5 B fru ZE A ORF J# 51, F7 5]
K 1215 bp, I 4% 404 DAL .
32 fru BREREMES TR R G REE
IR T A X 45 R o, k) A firu 8 R H A
YRR fru 85 AR X BT, Y5 B E 35.57%~45.95% 2.
(£ 3), 552, B RNd i B3 (Armadillidium
vulgare) . “F 1 J ¥ WL ( Pseudomyrmex gracilis) %5 F 5%
YA fru R S EEIR P 0 ARARLPE 54 1 5 TR SR8 ( Dro-


https://www.ncbi.nlm.nih.gov/orffinder/
https://web.expasy.org/protparam/
https://web.expasy.org/protscale/
https://www.cbs.dtu.dk/services/TMHMM/
https://www.cbs.dtu.dk/services/SignalP/
https://www.ncbi.nlm.nih.gov/Structure/cdd/docs/cdd_search.html
https://psort.hgc.jp/form2.html
https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.html
https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.html
https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.html
https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.html
https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl? page=npsa_sopma.html
https://swissmodel.expasy.org/
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*3 HAfuERRBEONIERFT St EHE LS

Table 3 Comparison of amino acid sequence similarities of proteins encoded by Artemia franciscanna and other species fru gene

Fe s L/ UEA FESIARIE %
RXG68647.1 S (Armadillidium vulgare) 45.95
XP_020279362.1 BRI (Pseudomyrmex gracilis) 42.11
KOB68495.1 £ R i#1% (Operophtera brumata) 41.44
XP 015115225.1 A& (Diachasma alloeum) 41.23
XP_012350829.1 INEE % (Apis florea) 40.35
XP_014274254.1 253% (Halyomorp hahalys) 4035
XP_032451896.1 ¥4 9 (Nasonia vitripennis ) 4035
0XU22454.1 Jli 47N ( Trichomalopsis sarcophagae) 40.35
XP_016919575.1 rh A28 1% (Apis cerana) 4035
CAA9998384.1 & W (Nesidiocoris tenuis) 39.67
ALC42845.1 SR (Drosophila busckii) 39.64
KYN44668.1 b SIS Trachymyrmex septentrionalis ) 38.62
XP_050694347.1 rh A #51% ( Eriocheir sinensis) 4435
XP_053653254.1 LT HFEHLNF (Cherax quadricarinatus ) 35.57

sophila busckii). b7 45 Y M 8L ( Trachymyrmex septen-
trionalis) F £1. % %5 WF ( Cherax quadricarinatus) i FH {4
PEBAR . BT fru 5 BT 90 H 2 ML R 48 2 fL i)
(FE 1), ZRBH b H fru i R BE TR 7 91 5 H Al 9 b A7
BRES.
33 fiu BEEHRBE A REL RTINS

Siru FE PR G i A 9 53 5 30 ClosiHa 06N 55:06368 00
B4 i 45.19 kDa, I8 4 L 50k 5.28, N
SE TR R 39.97, EHER KL 404, 4 AR T 22 H R
) B i, TR B 8.4%, AR S AR L A F
T 7.2% e ) BB A 59 A, T IE HL AT A 2 A
TRAT 44 1> Zead SR/ K AR 2B, X Bl AR B LA A
1o SR K, B EK /N T 00-0.621) 0 BR%E ST
25 RN, B WA R 1.389(69 i 1 Ak /Y 55 52
SR ), fe /N EAA Ry —3.267( 201 17 &5 Ak 19 4 2 R )
( 2a),
34 fruBEKBBEBEKES K E/BKERITHE

TE L T 43 4

Zoid (5 5 KOG KB, firu FE N GRS 5 (G 5
JBK (& 2b) o S 40 i 5 037 % PR i 2R 1 32 28 43 A5 78 40 it
TN (47.8%), FLU N 240 57 (34.8% ) . LKA (8.7%),
TE 2N 2 (4.3%) Fl R FEAA (4.3%) o A e 2D o
35 fuBERBEANRTENSERERTN

Sru FE R 2 A 8 1 G B A5 R 38 (1] 2¢) 0 i X

S B P 4 5 2K (09 S5 R SR 0, & e A 45
¥4k . BTB POZ( 45 28~ 111 {37 4 5L % ) A1 HTH( %5
283~319 i Z HE R ) (Kl 2d).
3.6 fruBERBEANSREHTN

23t "G EE R T, fru B R A MOt )
VLA AN R 4 Fie oW . AE (4 | B A LA B TG 1 0
B, Kb TR & b s, 35 2 156 4, an &l 3a fi
TR0 IR TR S s MR R A, Rk B
FERFAESE TC RN | oS E DL B AE i, 3 BB KR AIE 5
FATH) R 5 T — 2 (E 3b),
37 fruBRERREFEBRAREL B HBHRIESH

WFE K B, fru 35 DR 119 2% 35 it it B S FDRG 81
& B o A AR L AR Ak, Horh FEON I R F
AR, R R BT, RJE BT, AU
BB A fru 5 ARG SR o R A 1 3R A 1 I
T AL R BB, AR B ERN(P<0.01), M
TSR G ST AR L 22 S O O 5 U VR i B 1) s B A
Tk, E S T HMEFTHB(P<0.01) (K 4),
38 RNAFHE fruBEEMNKRERMN~FHERN

=AU

Lot T AT dsfru, BEPE T HUOP B R F BRI R
3 RT3 JVR i I B4 B 05 A 1) frae B PR 1Y 8
i HL 5 %t BE 2 Y dSEGFP A LE, ik B 35 P (P <
0.01), THAFIKLE T 94%. 96% Fl 97%, X % H
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H MW Nasonia vitripennis

97

Yl 4x /N Trichomalopsis sarcophagae

52

79 #¥ Diachasma alloeum

INEE W Apis florea

69

96

rh A28 W Apis cerana

99

675 S ¥ Trachymyrmex septentrionalis

= f I Pseudomyrmex gracilis

27,

4 R gk Operophtera brumata
42

HLiE Drosophila busckii

ol 60 —— R Armadillidium vulgare

87 vh A BEE Eriocheir sinensis

96

LLEFEUF Cherax quadricarinatus

W& ¥ Nesidiocoris tenuis

%5tk Halyomorpha halys

A 5 11 Artemia franciscana
BT b H fra S PR 2 5 2 11 00 S SR PR P 97 3R e A A

Fig. 1 Phylogenetic tree of amino acid sequence of the protein encoded by the fiu gene of Artemia franciscana

‘8| L | Hphob./Kyte oolittle il .

s L0 rers 08 zg(Sec/SP[) e
we oo
g0 AR Rl % 04 OTHER %8'2
,%:1:5 i ATy ‘\‘\"'; = §0'4

2.0 I \- ! : -
w2 " 0.0 | T T T 02 — BRI — Ml — Hash

: . | R R A 1 1000000001000 0N 00000 RN 00010000 RNR0I0AENRITENRNR0TENOIRUIRAINROVRNEL 0.0

3750 150 250 350 0 20 40 0 50 100 150 200 250 300 350 400
FPHINLE EHFSI BRI 5
d 1 50 100 150 200 250 300 350 404

751
HEE LR
B3 BTB_P0Z_superfamily HTH superfamily
&2 fru LN S B AR WS R
Fig. 2 Bioinformatics analysis of the protein encoded by the fiu gene of Artemia franciscana
a. FRIKPESIHT: b AR5 KA c. fru 26 115 S5 F T0I 5 d. fru 2 110 <1 45 149 S 70000

a. Hydrophilic analysis; b. signal peptide analysis; c. prediction of fru protein transmembrane structure; d. prediction of fru protein conserved domain

RNA i B 52 50 U 7 Lo (B 5). et B ioE 9 e
R, TE 15 HE S dsfru BOMEYE 1 L, A5 6 LUAETE,
M7E 15 RS dsEGFP (W MEYE < ded, A 11 HAFE . I HU firu S5 R ) ORF G B2 Sk 1215 bp, i 15
Xt HEZH (dsEGFP) T4l (dsfiw) B JEAR = H 208 404 S & FE R, 3X 5 Li 5 0 R 10 v 4 9 BS 18 1Y
], Horp, SRR b A 9 HP=th B4k, 2 B fru SERF OV SE B A5 B 2E 00 B, fru 3
7R ORHIR B, 717 S 96 26 A o DU A3 R RHIR BT . 22 I 4 fS 26 (1 4 1 i ik 45.19 kDa, GRAVY }1-0.612,
RIS, FAT A B BRAE AT IR A OB AN 4l HEMNZE O SEK A AR T ERZNES A
TR E 25 (P<0.01). B, ATAH fru B BRAIZZIR, .5 by 8.4%, HKE22 &R (7.2%),
D] )l Bk B 412 2 i 7 A AR IR B P T 0 iy S S 50 R T I R AR AR, PR X ol o

4 i
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100 150 200 250 300

400

HHERF5
30 B fru BE DR SRS A 1 00 T A
Fig.3 Advanced structure of the protein encoded by firu gene in Artemia franciscana

a. fru 8 1 0454 b, fru 8 0 =045

a. Secondary structure of fru protein; b. tertiary structure of fru protein

1.4 FEHL

C

£ 0.
<
0.2- '
0.0 T

R R R A

1.61 st

1.4

H‘lz
#4210
< 0.8
Z 0.64
E04
&

0.24
0.04

CEMECRA RN RN WOBIRRNG

4 B H fru DA FE IR [ R I B Sk A AR

Fig. 4 Expression results of fiu gene in gonads of Artemia franciscana at different developmental stages

A F TR ER AR E(P>0.05); AFFEERZESWEEE(P<0.01)

The same letter indicate the difference is not significant (P > 0.05); different letters indicate significant differences (P < 0.01)

Bl dsEGFP
1.2 I dsfiu

s 1.0
§ 0.8
ﬂf 0.6
% 0.4

0.0 4 [ — [~ =

BN R A FL ARG WS ARG

5 RNA THIF fru 2 FALE i BUAR R A

G P R ik

Fig. 5 Expression of fru gene in ovary of Artemia franciscana

at different developmental stages after RNA interference

*x N 5 X A R B 25 (P < 0.01)

** a significant difference from the control (P <0.01)

1B BAT SR A AL, H: pI {35 2] 5.28, R W] HL i iR
PE; BUAN, ERATRE R R IAE] T 39.97, X R E
HA—E e, nf LA & —Fh e iyt o
IKPEER o a1 firu FE PR G A5 2R DR ST 45 1 Bl 5 v 4
RS R 2T BB R ) 25 A [R) 09, 28y — > BTB

2E R Ik 20 A, 1 2 RN 3 R W ( Drosophilu silvestris) Fll 2F

Sfru FE P AE A [R] W) b o 4

H: 1 ( Nasonia vitripennis) 55 40,7 BTB &5 4 8l £F 35
S5 f Sl e FRATT AR DU T BB 2 B AR 45 AL BT e
Sru BEPR R O R AR R A 2 Y R X, B A
SEM AL R IEVEH]

A5 2F qPCR Al fra F PUFE 140 LA 5 AR vh
AN Tr) 5 7 s 30 ) 3 3K R 3 5 X b e i) R 45 D B
BEIRRMW fru FE AT pq HUKS 8k & 1 # b R 3Rk 2
AT REG LI T R RS, X 5 fiu B AR AEPE
15 1] /)N ik ( Blattella germanica) B2 FE ff W) e iR #Ha H 2
— B, TEE M b PR S Rk R fru KR
PRLAE Ay M SR AT A 1) S 2 IR PR 9, AT BB AE e
MR RBERPREEEN . fru FEPITET L8 K
o AR A I SRS AR B R B B, fru BRI AE
W SR G e 3k B 32 v T oM R & I, X 5 48000%
B fru FEPR I R IB B HA BTN R0, X A] R i T
THIIREAFE . BRI Z A,
H fru FE PR FRGK K P R IZ 3 LR P S b 1 R Gk s
THERG P a2k, X R fru BLP ] BETE 19 HL 4. fran-
ciscana W EFH AN EF I R 20 HEEMER .

R AR Y E LR AR BT e B AR
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HORE AR B A, Sy TG T fru B
AR, FRATTAT A T B 8 A 5 S0 g e e TR T
TS, I qPCR HL AR K T RNA T4 /5
W 0 O T AR, S5 R R, fru SR TR
B3Ik 95% L b, X — R AR R 3 0 LB X A
(dSEGFP) FI-T- 4L By IR JIG A 7 J8 40 5 10 % R AT i
PO I3 ARG & F A — 3%, B2 T RNA T
PR, T ) R IRIR R B T, N3
TARIROD A I . A LAFEMIBESE , X F fru FEH 1)
IF 830 B TEAEPE TP HEAT, O 5 B 0 SR A AT S B
HAE 1R R4 AR YRR (Schistocerca gregaria)
S B R e e AN SR DA 52 I B9 R () S 2%, i 2%
FECEF R S FRAR O 7 $oE W2 b ) =, R W fru
J PR AT BB 7E VD 155 05 <8 e A B AR O R rh i A

S

YER o TEARRBESE T, fru JE DRI R 2 I 2 ol 720
PR ARG R E, s AR AR H , X A
SARA A RE e T RO B A T E 1 . A R
fR 2, MEPE p HUPE S TiE =2 FiT 23 B — i B3R il &
TP b H SR AB AT RO, 0 fru SR S X R R R Z
[B) AT REAFAE B L FPEX R, firu FEAE BRI
AL R & FEVE D, YRR A0 Y RCEE 9 95 R B, 5
W < H A franciscana W FEAT N o

AR E WA E T W PEA S ) A. franciscana
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Reproductive regulation of fruitless gene in
brine shrimp Artemia franciscana

LiKe"?, Ren Yizhuo’, Han Xuekai"?®, LiuXue"?, Sui Liying"?

(1. Asia Regional Artemia Reference Center, Tianjin University of Science and Technology, Tianjin 300457, China; 2. Hebei Engineering
Research Center for Ecological Restoration of Rivers and Coastal Areas, Hebei University of Environmental Engineering, Qinhuangdao
066102, China; 3. Key Laboratory of Marine Resource Chemistry and Food Technology, Ministry of Education, Tianjin University of Sci-
ence and Technology, Tianjin 300457, China)

Abstract: fruitless (fru) gene plays an important role in courtship, mating behavior and reproductive development
of insectsand crustaceans. Artemia is not only the crucial live food in fish and crustacean larviculture, but also an
ideal experimental organism for biological study. In this experiment, the open reading frame (ORF) of fru gene was
obtained from the transcriptome of Artemia franciscana and analyzed bioinformatically. qPCR was used to study
the expression characteristics of this gene at different stages of gonad development in the Artemia, and its function
was explored by RNAi microinjection. Bioinformatics analysis showed that the ORF length of fru gene was 1 215 bp,
which contains 404 amino acids, while its molecular weight and isoelectric point were 45.19 kDa and 5.28, and it
was an acidic hydrophilic protein with no signal peptide or transmembrane structure; structural domain prediction
showed that there are two structural domains of fru, BTB_POZ and HTH. The secondary structure is dominated by
a-helix and irregular coil, and the tertiary structure corresponds to it. The gPCR results showed that the expression
of fru gene showed a significant increase in late embryos stage, and its expression was significantly higher than that
of early oocyte, later oocyte and early embryo stages in the ovary (P < 0.01); while the expression of fru gene also
increased in immature stage of the testis, and its expression was significantly higher than that of early, middle and
late maturation stages (P < 0.01). After RNA interference, we found that there was a significant decrease in the ex-
pression of the fru gene (P < 0.01), and all the offspring produced were cysts. This suggests that the fru gene has an
important effect on reproduction and development of 4. franciscana, and may be a key factor influencing the repro-
ductive mode of Artemia. Through this study, we obtained important information about the role of fru gene in the
reproductive development of Artemia and their related molecular mechanisms, which can help us better understand

this important biological process.

Key words: Artemia; fru gene; gonad; gene expression character; RNAi; reproductive development
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