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(L. B R AW AR FRPRACOK = R Tt IR i S0 %, B 2013065 2. BiHETE R LIl HK™ IR oH TAE 4L
ARBFFEH L, EilE - 2013065 3. IR RS: K7 Bl R R T A ARG, L 201306)

¥ E. N THIE KLHLIO F:FAE = MWEE 3 4 H 9 4E F , FF RACE ( Rapid-amplification of ¢cDNA ends)
FLFE T I cDNA 2, (i FSEB 2 A0 1T LU B AR 6 AR 2H 48 (PR AR B PRI AR 577 2 T e UL A
) A E BB (1 ~8 %) PR M 12.24 36 H S MfErf 4 it vh 357K 1Y 22 7, 48 F RNA T4 (RNAD) X
HIRE TR IR . S5 B KLHLIO 3E[F cDNA 422 2 361 bp, HoAt 5/ 44453 X 4K 93 bp, 3/ ufiF X <
447 bp , FF LB BEHE (ORF [X) 4 1 821 bp, 4iifith 606 ZHEMR ; qRT-PCR 455 s KLHLIO FERI7EAE S s 3
K PR E W B 6 TRk i 5512 .24 36 IR FIR LS R R KLHLIO FER7ER S i) ik w1y
= T [ EAZE O S p Y 263k & (P <0.05) , [RIE, Bt KLHLIO FER ) 3 4% dsRNA T4k, 25 R 88 RNA F
e &> KLHLIO JERAE M IR AR Feih it o ARE DAL 25 A KLHLIO FEDRIAE = ALk b2 i v AR O

S AT RES S AR TR M SRR R

REEIA: =ML ; KLHLIO JE 5 1515045 gRT-PCR; RNA F-4kE

HESES: S917 SERARSED: A

=S ( Hyriopsis cumingii) j2 3 EIR /K 2
AT FEF IR MM Z — 7B TIRFH IR K
W, AR LR T B o 80% LA 1ML A
I iy 7 B2 B 2R o AN RG0S R R AR
5220 = A WL (4 B R RE 7 5 Pk AR G,
PE= AL R B B BRTE SR AR AP
TR = AT E R . B, =
FA WL 531 ke 7 R Sl o3 AL DR i o & 3, 12l
DB LR AT R, BT DA 53R DG 3 ] D 5 g o
PEALFRI B,

KLHL1IO J& KX % BTB ( Broad-complex,
Tramtrack , and Bric-a-brac) kelch &% [ 2% % H ik,
Bt B BBK(BTB .BACK il Kelch) 2 150
KLHLIO J& R FFE & 2 5 K 3 (1) BTB/ POZ 4514
SFIEIE A G 6 4 kelch TR FF] 7 FE0
FLhyrb, Ho 20 HEPEAE T AR S R A HEE
FERE IR T REAIN & R e L R,

%5 H #: 2020-04-03 &[5 H #A: 2020-07-08

KLHLIO 3 B 75 4 1 A B RS 41 Ml b 30k
H. KLHLIO —A~5 57 FE PR A 58748 22 5 BUiEE /)N B
ANE P PR R ARG T BB A T
AR, e G 780 il ek sh
Jiidn, © Uk ] KLHLIO & [R5 B ¥4 35 o & A
(Octopus maya ) ) 4 38 € S A K" (A 2
KLHLIO FEIN (1 D REAE HAl D 2K i A

RNAi AR 388 7 T3 X D B4R 7T FIfE
SRS T Y . BTSSR T
LI RERIBETE R W) e 1 48
SRR KRIZER T . AR e T =
FAWLEE KLHLIO JE N, 38 53 ¢t € 1 H AR (qRT-
PCR) Kl 1 HAE 22 A 2H 2SS [A) 4 i 1 i 2 41
H IR ] A T B AR XS KLHLIO 7k
R B DI REEAT WA, IR KLHL10 L1 =
PRS0 20 A AN bk s v B S RE AN SO 75

ELWBE: FR AR (31772835) 5 [6 5 H ribif 4314 (2018YFD0901406)
EBE® v HITR(1994—) L WA A DFFET7 10 = AU S e A3 . E-mail : 1490910050@ qq. com

BEEE . [T, E-mail ; glwang@ shou. edu. cn
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1.1 SKIe##

1 ~8 HiH1 12 .24 36 F i fidt Bl — £f i 3
B WTLAS 4 A T o SR WK ™ A IR W 5 50
M, 7 1R S22 e BBORE , T 24 7 1% = AR WAL )
Ji R ST FF R AR R, 1 ~8 H
1% 12 F W0 36 H I = FA LA A R gH 21, ST B
RAFTER A, - 80 CUKFHIRAF %, B4 3 1
i,

SEHG R 51 W e 5 S e ) e AR AR
PHEAR (i) AIRA A SEM, Wk 1,

1.2 =fMEE S RNA IREUAI KLHLI0 EE £
K&

FIIH] TRIZOL 342 00 24 7 % = £ LI 45 241
Z11) RNA, F§ NanoDrop 2000¢ ( Thermo Scientific,
US) Fifx RNA (4, f it 1. 0% BRAsHEEIL
HLUKAG AT RNA (Y52 8EE, A4 3'-Full RACE Core
Set with PrimeScript™ RTase i %] € 5 % i, ¢cDNA
S JREEVE N R 3 MR . RS O RUT Sk
H KLHLIO 3t 3' RACE 7| %) KLHL10-3'-outer
1 KLHL10-3 -inner ( 32 1) , /7 85¢ PCR 7,
LI RACE cDNA &5 —484/E MMk, F§ KLHL10-3'-
outer 5| 4 #1 3’ RACE-outer 5| ¥ #4175 1 #¢
PCR, SR J5 L5 1 48 PCR 7= W 4F o 5 A, M
KLHLI10-3'-inner 5|41 3" RACE-inner 5|4 i/£17
%52 % PCR, PCR “¥)%: 1. 0% SR HHEEIEE L Ik
R, e I, % 432 5] pMD® 19-T #fdc v, 54k
FIRZ KT DHS o, W5 P 507 06 ) Pk % 14
R PRIEATRE I R
1.3 KLHLI0 EREWERZES

i# 1 NCBI 9 ORF Finder # % ( https://
www. ncbi. nlm. nih. gov/orffinder/ ) $45 & 12 Fr
18 TR 5] T AE S50 5 3 3k BLAST 5 % (https ://
blast. nchi. nlm. nih. gov/Blast. cgi) ¥ it 15 2] (1 3
PR 5 [ Y500 b 2R A7 A% 1 TR PN B R I 91 A
RIFES ¥ 5 38 3 SignalP 4. 1 Server #2J3 (http;//
www. cbs. dtu. dk/services/SignalP/) T {E 5 Jik .
i@ TMHMM Server v2. 0 F2J¥ (http ://www. cbs.
dtu. dk/services/ TMHMM/ ) 150 %5 55 2% 44) 5 5 1
NetPhos 3. 1 # % ( http://www. cbs. dtu. dk/
services/NetPhos/) 2 % #f W8 1k {7 &S, & o

ProtParam F& J¥ ( https://web. expasy. org/

http: //www. shhydxxb. com

protparam/ ) Ll 8 171 J5T A ) #Lk 2 255 ; SMART
T2 (http://smart. embl-heidelberg. de/) il il &
P15 /) — 2% 45 44 . SWISS-MODEL #2 % ( https://
swissmodel. expasy. org/ ) T =2 454y ; DNAMAN
BAFH SERERY cDNA KRN IR 7 41 #F 47 4%
53H 3 Bioedit #fF k4T 2 8 ¢ 41 XS ; MEGA 7.0
A AT RGE AR R, Bootstrap H4Z 1 000
U5 Y A Y A5 L
1.4 %EEE PCR 51

W IR T ICZH 2R ] TRIZOL 3£ 42 B RNA,
F- 4 B PrimeScript™ RT Reagent Kit with gDNA
Eraser i8] & (TaKaRa, H7S) K%, %% 3 4~ F47
SRR A, Wi RE S A, LA O SE 5O E
PCR(qRT-PCR) I#5EH , AR R ANF :5 x gDNA
Eraser Buffer 5 wL,gDNA Eraser 1 pL, & RNA &
(500 ng) , RNase Free dH,0 #pJE & 10 wlL,42
C K 2 min; 78 _E A 52 W A A PrimeSeript
RT Enzyme Mix [ 1 pwL,RT Primer Mix 4 pL,5 x
PrimeScript Buffer 4 pL, RNase Free dH,0 1 pL,
37 °C 15 min,85 °C 5 s,4 CARAF, i FHET# FE 5
Pio MRS KLHLIO FE[A ) ORF X 12306 5E it
519, Lh EFL-a YER NS, RWAA R (20 pl) -
2 xTB Green Premix Ex Taq(TaKaRa) 10 uL, 5|
Y145 0.6 wl,cDNA #iflg 1.6 wL,ddH,0 7.2 pL,
TAFER 3 AESE ., 27 R R AR Kk
i, 1] SPSS 18. 0 &K kA7 22 5 W2 0 A,
SigmaPlot 12.3 {E&,
1.5 RNA F#i

s = M KLHLIO %& ] J7 5] ] Prime
Prime 5 %31 3 X547, K 200 ~500 bp, 7£ X% 1F
s Prsirhn b T7 el (R 1), Rk 24 TAEY
(b)) TRARA A G M. dsRNA & i 9%
(1) i id-558 PCR 434 Pirits R 51 1 B, #4711
JEE Il WO R AT 2k , 00 7 LR B, R R AT 5 0K
BWHE R G SL AR NG s R B . (2) 1A A1,
TR FR AR RNA JE &/ (351 pg), 5 x T7
Transcription 4 pL,10 mmol/L NTP Mix 8 uL,T7
Transcription E-Mix 2 pl., RNase Free dH,0 #}/&
% 20 pL,PCR X 37 CH¥HE 2 h, (3)Z:[: DNA,
B JIE BOWUEE RNA, I 2B 55 RNA . JBORA [ v
FER RNA JRA], BT PCR X 70 °C .10 min, [
J& ZWRCE 20 min, S8 /5 55 20 wWL AR R A1
pL RNase Solution £l 1 wL DNase [ ,PCR {¥ 37
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CHFE 30 min, (4) 4ifLXEE RNA,  FaR A
A 1/10 {RF 3 mol/L i R £ FAH [ A4 B
SNEE RS, VKR S ming, 23 250 10 ming 5 1
HIEMA 0.5 mL ] 70% ZBEptis; LR Ol %
AT 15 min, K 4lifb J5 (1) dsRNA FH TG i /K %5
i R E—EWEG, - 80 CUKAEIRAE. ¥ 3
STk Hldr 24 R G1.G2.G3,

FHeSLH BT 12 A W% = A WL e S0 56 5 8

F& T d RIS, o 4 41, = AR A T
HI1(GL) A 2(62) MTIA3(C3), fd
10 2,058 TAIAR . 8% 3 X TR RN
120 ng/ WL, SCH02H 45 HUE S 100 WL TH0HE, T
SHERALN I FENL, T d J5 BT PR IR SUEORE , I B
HCRNA, K S 8% 5 19 cDNA AT PO E fiE
3 A=/l RNA BEATIR AL

®1 S|IMBREFT

Tab.1 Primer names and sequences

EIL 4 FIFHI(5'3") it
Primer name Sequence (5’ to 3") Purpose
KLHL10-1F CGCTGGATAGTTTGTGACGC
KLHL10-1R TCAGTGCCATTGAAGCCTCC
KLHL10-2F AGAATGAACACTGGGGAACG BRI
KLHL10-2R TTGCTGAGGCGGTGGTACGG PR
KLHL10-3F ATGTCAACGGTTTGGTCAAA
KLHLIO-3R TATCTATCGCTGCCGTTCCG
KLHLI10-3"-outer CCTGCCAAATGTTCAAGACT
3" RACE-outer TACCGTCGTTCCACTAGTGATTT
. 3’ RACE 7if&
KLHL10-3'-inner ACAAGCAAGAGGACAACAAG
3" RACE-inner CGCGGATCCTCCACTAGTGATTTCACTATAGG
Q-KLHL10-F TATGACGGCCATAACAGGCA s
POCERT Y
Q-KLHL10-R CGGCGTTATTCAAGCACTCA
EFl-aF GGAACTTCCCAGGCAGACTGTGC KBy
EFl-aR TCAAAACGGGCCGCAGAGAAT =
Gl-F TAATACGACTCACTATAGGGGGAACGGCAGCGATAGATAA .
. AT AT A COCOTOA O A A T TtE CL 519
Gl-R TAATACGACTCACTATAGGGTAGGGCTGAGGAACTCGCAT
G2-F TAATACGACTCACTATAGGGATCCGCCTTGGTCTCCTTAC
TAAT A CTAT - TAT Tt G2 514
G2-R TAATACGACTCACTATAGGGAAGGGCGTCACAAACTATCC
G3-F TAATACGACTCACTATAGGGATAGTTTGTGACGCCCTTGA Fisk G3 319
G3-R TAATACGACTCACTATAGGGCCTCCAAGAGCGTAAATGTG =
5y gk (S) WAL KL, 20 IR (T) R AL 75, 11
5

2.1 KLHLIO0 E[# cDNA £KFFEEF 0

ASZ G v AR T = MWL KLHLIO FE[H
cDNA 42K, i 2 361 bp (& 3% 5 : MT257263) , f4
593 bp 19 5'4E4ifS X (5'-UTR) (447 bp 1) 34
JfG X (3'-UTR) F1 1 821 bp i ORF X, 4ih 606
MEFER (B 1) THMTZER RS T RE2H
69.3 ku, S SEHL s (PT) 2 5. 20, AR (55 ik
I RREAE AL BERR AL s AT K B 17 A 22 TR

AR (Y) BEER LA 5. AL SMART #E1745
M Hr & 3 KLHLIO £ HA BTB/POZ 2514
3k (37 ~ 134 & 3E0R ) . BACK 544K (139 ~ 242
LR ) 16 4> kelch (290 ~ 572 i 28 JE R ) &
B ¥ (K 2a), F ] SWISS-MODEL Fi il 1
KLHLIO £ 19 25 1 = 945+ (&l 2b) , QMEAN
hy =3.56, UL B IZ R 1 5 AR AR 1 DL G A
Hop o 15 5 27% , B P15 i 32% , oI A
F12% .

http: //www. shhydxxb. com
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1 tagggtgatatecttgcattgggatttagagagtgaaacgegacagtaaaacactgttta

61 aggtgagaagaaaaaaaaatatatigtgcagaa AGATGGATTGGGATGACCACTCT
1 M E M D W D D H S
121 CGGGATAAAAATTTGCTTGAGA AGAAGTTCAGCACTCAAGCCTGCAATATACTTAATGAA
10 R D K NLLEJ KZ KT FSTIOQATCNTITILNE
181 CTTCGAAAAACAGGTCAACTATGTGATGCTATTATCAAGGTTGAAAATCAGGAATTTCCT
30 L R KT G Q L € D A I I K V E N Q E F P
241 ATACATCGTGCCATAATGTCGGCATGCAGCCCTTATTTTAGGGCTCTATTTACTAACGAA
50 I H R A I M S A CSUPYTFRALTFTNE
301 ATGTTTAACACAGATCGCAGAGAAATAATAATTCCAGGTGTCTCTGCAGATATGATGAAG
70 M F NTDRRETITITITTITITPGV S ADMMK
361 TTGATCATCGAGTTTGCTTACACACGTGAGT TGCATGTTACACAAGAAAATGTGGAGCAG
90 LIl EF AYTUREILUHUVTQENUV E Q
421 CTTTTACCTGCTGCAGATCAGTTTCATGTCAACGGTTTGGTCAAAGCCTGTTGT GATTTT
110 L LPAADIGQTFHVNSGTLVIKATCTCTDF
481 CTGGCCTCAGAGATATGCGCAGAAAACTGCATTGGAATTTACAAATTCTCTTGCACGTAT
130 S C A E N C 1 G 1 Y K F S C T Y
541 TTTTGCCACAATTTAGAAAGA GCCACTTTTAGGTATCTGATGCAGAACTTCACGGATGTT
150 F ¢ H N L E R A T F R Y L M N F T D V
601 TACTCCAACAGCAACGAGTATCTGCAGCTTACGGTGGATGAGGTATGCAGTTTTCTAGCC
170 Y S N S N E YL Q LTV D EV C S F L A
661 TCAGATGAACTGAATGTAAAAAATGAAGAAATTGTATTCGATGCAATTTTGAGATGGATT
190 S D E L NV K NEETV F DATIL R W I
721 GATTATGATCCAGAAAGAAGAAAGAATTATATAGCTAGATTATTGAAGA CCATCCGCCTT
210 D Y D P E R R K N Y I A R L L K T 1T R L
781 GGTCTCCTTACTACTCAGTATTTTGTTGA GAAA GTAAAAACCCATCCTTATGTGCGAGAC
230 G L L T T Q Y F V E K V K TH P Y V R D
841 AGTGATGCATGCAAGCCCGTCATTATCGAGACCTTAAAGTTCCTTTACGACTTGGATATG
250 S DA CIK PV IIETULI KT FULYDULDM
901 GATGAAGAAAA AGAA GTGGATCTGAATAACCCCCTTGCTCGACCCCGGGTACCACACGAA
270 D E E K E V DL NNUPLARUPI RV P HE
961 ATTCTCTTCGTCGTTGGAGGATGGAGCGGAGGATCGCCAACAAACATTGTAGAAACATAT
2% 1L F VYV GG WS G G S PTNIYVETY
1021 GATACAAGGGCAGATCGCTGGATAGTTTGTGA CGCCCTTGATGCAGGCGCACGAGCCTAC
30 D T R ADRWIV CDALDAGARAY
1081 CACGGAACGGCAGCGATAGATAAATTGATTTACGTCATTGGCGGCTTTGATGGCGTTGAA
3 B G T AAIDEKLILIYUVI1GGF DGV E
1141 TACTTCAATAGCGTCAGATGTTATGATCCCGTCAGCAAGACCTGGTCAGA GGTGGCACCA
30 Y F NS VR CY D PV S KT WS EV AR
1201 ATGAATGCTAAGAGATGTTATGTTAGCGTGGCGGTTCTTGACGGGATGGTCTACGCCATG
30 M N A KR CY VS VAV LDGMUYVYAM
1261 GGCGGCTATGACGGCCATAACAGGCAGAATACTGCAGAGAGATACACACCTAAAAAGAAC
% G G Y DG HNRONTAERYTEPEKEKN
1321 CAATGGAGTTACATTCAACCAATGAATTACCAGCGCAGTGATGCGAGTTCCTCAGCCCTA
0 QW S Y P_M N Y Q RS DAS S S AL
1381 CAAGGAAAAATCTACATTTGTGGAG GCTTCAATGGCACTGAGTGCTTGAATAACGCCGAA
#0 Q0 G K 1Y 1C GG FNGTECLNNAE
1441 ATGTATGATCCGGCTATCAACCAATGGACAATGATCGCCCCAATGCGCAACAGGCGAAGT
450 M _Y D P A 1 W T M I A P M R N R R
1501 GGCGTCGGCGTAATGGCCTACAGAGACCACATTTACGCTCTTGGAGGTTTTAATGGGATA
0 G V.G V.M A Y RDHIYALGGENG .1
1561 ACCAGAATGAACACTGGGGAA CGATACAGCCCCGTGACAAAAGCGTGGCAGACCATCCCT
490 T R M N T G E R _Y S T K A W T 1 P
1621 GAAATGTACAACCCTCGAAGCAATTTTGCAATCGAAGTCATTGATGACATGATCTTTGCT
sl E M Y NP RSNFALEYVIDDMIFA
1681 ATTGGTGGATTCAATGGAGTCACCACTATCTTCAACGTGGA ATGCTATGATGGGACTACA
0 L G G F NG VT TIFNVECYDGTT
1741 GATGAATGGTATGATGCCACAGACATGAACCTCTATCGAAGTGCTCTCAGCGCATGCGTG
0 D E W Y DATDMNLYRSALSACY
1801 GTGACAGGCCTGCCAAATGTTCAAGACTACATCCATAAAGATAGAGA CAAGCAAGAGGAC
570 V.T. G L PNV QD YTIHTZ KT DT RTD K D
1861 AACAAGAAAAAGCGCTCTTCCAACGCCGCCGTACCACCGCCTCAGCAAAACH acaaaa
590 N K K K R S S N A AV P PP Q Q N *
1921 ctagtccaattttaaatgtttctatatatttatttacctetegtttccacatccatagta
1981 tegagattgecgeatattgaacggaccegecacatgtaaacctgeatttgtacatettee
2041 tagctatctgttcacgatgaatattagtttttttttatg ctaatattttttttttcattt
2101 teactattcttettecttegtagaatcgactgaacatcggeaaacatectatggtacaat
2161 tttatttg ctccaggetactaatgttttgcattegtcaaatcatttcctegtgtacggga
2221 ctaacttactttgaaaatatcatgaaactattttataaatgaaactattcattttgttat
2281 tgaccccgacacaatgattcatttattcctttetacactctgegtaaaataaa gtttttt

2341 acaaaacctaaaaaaaaaaaa

NEFREFR 3 -UTR A1 5'-UTR A2 3 8 A 5 R & 1k 4
M AERR Y o BN ER A BTB/POZ 45 Hy5 \BACK 2544 s Al
kelch T & P53 51 dy BI5E T R 2k B iR £ pm i s T A5 5
ATHLZ R o

Lowercase letters indicate 3'-UTR and 5'-UTR. The boxes
represent the start and stop codons respectively. The shaded and
underlined portion represented the BTB/POZ and BACK domains
respectively, the kelch repeat motifs are indicated by wave lines;
Tail signal is marked by thick line.

1 KLHLI0O cDNA
52 56 1) B 4 R S B 5
Fig.1 Full cDNA length and encoded amino acid
sequence of KLHLI10 gene

2.2 KLHLI0 EERZRE DT

FIFI NCBI %cda Pt = £ LA ¥ KLHL10 %
SERR 91 5 FL AR ) KLHLL0 S M0 51 He Xt
oo, =MW KLHLIO 5% N\ ( Homo sapiens) .
IINER(Mus musculus ) B [E1IREE 50 55. 57% F
55.41% , &

( Crassostrea virginica) , K4t

http: //www. shhydxxb. com

Wi ( Crassostrea gigas ) . ¥F 3 Ji D1 ( Mizuhopecten
yessoensis ) i) [&] Y5 £ 43 51 & 75. 00% ,75. 00% FlI
69.98% ., @it BioEdit #1727 41 Hoxt, BB =
FAMLEE KLHLIO J P55 HoAl O AW b i 45 #4 J50AH
R (B 3) , 3200 KLHLIO 5 FAE gF AL i 7
HARR PR

geeed

0 100 200 300 400 500 600
(a) Z#/%H Secondary structure

(b) =Z%:H Tertiary structure

B2 i
Fig.2 Predicted structures

K MEGA 7.0 A4, LAk 42 ( neighbor-
joining , NJ) ¥ 5E RGEAEAM , SELLA 20 R PR 3L,
HHESIY N — 3, THEMES Y — 3. Hrp, G
HAESh P b = AL At DL 2SR — 3, g
B — 57, =AML KLHLIO 35 5 92 P4
WA W R O RO (E 4) .

2.3 KLHLI0O EEEARMNEMNAEHLHH
RiIESH

Ph EFI-a NSl SER 9 8 5 PCR Ky
W KLHLIO £ TE 24 H % = ff WP R 68 P
FEWL AMERL 7R AR 6 1~4121,1 ~8 H ﬂ?‘“
PERR DA 1.2 .3 i e e 1k i op ) Ak 1 Ol &5
R, KLHLIO 37 M i 6 A4l 4 354 3%
KL TERGSL P R 38 i i, HLE S T LAl
Z1(P <0.01), WA 5; & i i 199 i 25 3R BR,
KLHLIO 3R 7E =Ml ik 6 H It Rk e
([ 6) ;76 12 24 36 A MEkErERR o, KLHLIO 3
PRI ZE RS SR v 1) 235 i 34 v T IR O SR rh i 3R 5K
i, H 24 ARk e (B 7).
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Fig.3 Alignment analysis of KLHL10 amino acid between H. cumingii
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Characterization and expression analysis of KLHLIO gene in freshwater
mussel Hyriopsis cumingii

DONG Saisai', CUI Xiaoyu', DUAN Shenghua', XIA Siyu', LIU Feifei', GE Jingyuan', WANG
Guiling"** | LI Jiale'*”

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Minisiry of Agriculture and Rural Affairs, Shanghai Ocean
University , Shanghai 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University ,

Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University ,Shanghai 201306, China)

Abstract; In order to investigate the role of the KLHLIO gene in the sex development of Hyriopsis cumingii,
the full length of its cDNA was cloned using RACE, and KLHLIO expression levels in six tissues ( gonad,
gill, adductor muscle, foot, mantle, and hepatopancreas) were determined. Further, the quantitative
real-time PCR was performed to compare expressions levels between 1-8 months of age and 12-, 24-, and
36-month-old H. cumingii, and its function was explored using RNA interference. The results showed that the
full length of the KLHLIO gene was 2 361 bp, and the 5’ non-coding region was 93 bp, the 3’ non-coding
region was 447 bp, and the open reading frame was 1 821 bp which encoded 606 amino acids. qRT-PCR
results showed that the gene was highly expressed in the testis, and was expressed at the highest level at 6
months of age in early stage. Moreover, in 12-, 24- and 36-month-old individuals, KLHLIO gene expression
levels in the testis were higher than those in the ovaries( P <0.05). At the same time, the double-stranded
RNA (dsRNA) interference experiments were also performed using three dsRNA strands. The results showed
that the expression of KLHLIO in gonad was effectively reduced. According to the above results, it is
speculated that the KLHLIO gene is a male-related gene in H. cumingii, which may participate in sex
differentiation and testis development of H. cumingii.

Key words: Hyriopsis cumingii; KLHLIO gene; sex differentiation; qRT-PCR; RNAi
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