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(1. _EWHEPERE A RATIRACOK =R R IR S S0 %, B 2013065 2. EVFHETERSE AKFERR R E K9S0
HetRia iy, i 2013065 3. LGRS KT IR TREERWESE oy, i 201306)

W OE W EYEEE Kena BRI S5 R RIME X LA KR F Y2 TIh6E, ke T h 4408 % Kena
(744 N Es—Kena) 2R 24 PR T AR W5 B4 0 A RIS 28 3Rk B 9T s AR T T4 Kena BEIR J5 4
GBI R K SRIIR (AR Ak T BE T Es—Kena S5 SNPARICH SR EEHL RS2 AR A KR T T 5684 T o
GER DR  Kena JER A T i AR B IR 56 46 S Y ik [, £ 4 945 304 bp, %A 9 MMNE T H , cDNA &K
2080 bp, JF I BEHE 1 584 bp, 4wfiH 527 A2 SE WL ; I 7 65 0 8 433, 1 T 4500 C,y 1 0H 1 oN 0005408 15, TR
A E S (pD) A 5. 23 X431 59. 81 Kuo RGE VK AT IR Es—Kena 3K 5 =it + 8 Kena &
R B R R T . 98 ik PCR 455 IR Es—Kena FE F7E I 52 BT 5 5 (B30T A 52 S5 0T LA O BE
TEAE 6 M ZUh g ek, P UL ZH R b i 3R F R e m o S0 BREAAHLE , T30 Kena BER I 3RS , 52
B2 B A UK BT i ST T AR AR D R 0 R R A LN A ) 7 2R W s S 42D R LY LT 4 AR
INT XL WA TE Es—Kena JEP B4R 8 S 7~ B4 5E H 14> SNP AT (A1 461G) , %00 A3 A LL T BF A FEAA
I 2 AR GG AR AR TE P A AR AR AA SRR . AR KPR B DGR A0 BT R W, B AA TR 20
KERERKT CCRIMA . ARFFN Kena FER PR ARS8 1 K 19 73 F DI R gt 1% & o 48 41 TR 5%
LAy, IR X VT L B A vh AR IR R S

KR AR  Kena; FERIE5H ; RNA T3 ; SNP

FESES: S917 XEAPRAEAD: A

HLE 1] #8457 il 18 8 H (Voltage-gated FIGM KAWL SH T aREERT s

potassium channel protein shaker, Kena) 22—
JEEREEE 11, SR v BE LR AT, H o SIE R A0 [R] 5
RIKKI L, |V AFAE T VAL A ) S LA A 0 2
JBE b, S P I R I BN R
Kena 5 K752 5 WLA0 B 3 58 L w6 LI 4« B 1
200 i F R T3 i AR 0 38 A T T R R AR
FHP*. ISHIDA 25 G 1 Kena BE A Y Bl 158
AT L5 N (Homo sapiens ) # 25 PE JL A 5 EL AN
RAEF G . XU SE & B Kena FE R BEWS S
55 FLRb AR T IE 5 /N B (Mus musculus ) 1K 5T
i, RUIZ 257 E B SR 06 ( Drosophila melanogaster)
TR Kena 5 DR RE A% 24 47 1 2 ST A1 UL DY 40 i F) P
ety P H LA R B A EE R T IR
o BRICZ AN FEK 7 Sy v, B0 51 1 4

s BHEA: 2023-12-27 &8 B # : 2024-02-22
HEHEWB: SWX AR5 H (2022CNKC-01-01)

AP . KON S K B B 13t 38 2 1 KenkSb
SR 4 0 (Carassius auratus) J& B K 5 (10 ¢ ft
B . SILIC %5 & BBE S £f1 ( Danio rerio ) W8
1838 £ 1 ] Kenj13 (Kenjlb (Kenj10a Kenk9 1)
RATHRREVS K BE KA . PERATHONER "'45 %
B KenkSh 3 [H] (14 BN il 3 58 28 2 i JICRE 5 #7158
AE A alf (another long fin) [ B F /. CONG
ZENIF 5T % B Kena R Kenel W9 A 4 2 73 18 75
HIEHNZ 5 T i1 (Lateolabrax japonicus ) F 4R
JELAY S KA S e B AR 7R . X AR B A R
W Kenn2 W 2 5 7 B 5 )1l 8 (Platichthys
stellatus ) Ik T 28 JfL T A 4 467 40 B %) 4 5 1V 257 I
N BEAb, BR e 38 18 8 % 3L N Kena, 77
=PER T (Portunus trituberculatus ) 55 FS JREL R
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(Procambarus clarkii) . BE 17 X} HF (Penaeus
monodon) . LA EEXT U ( Penaeus vannamei ) 55 22 Fi
5 Bl ) ik R 2 rp A e B AR H FR Se sl A
KEFHFN T IR FRANATRRA

th A& 4 B (Eriocheir sinensis) , X %4 ] & |
2 3 [ B 44 DK, 2 R EAR 22 4 XOK
PEFRFH B RR A AR RAKRE B
JE AP SRR P AR O B B R TP R L H AR
PR, VT R D R B R AR
Jria 2z —" . WFGE Kena 5 RO S ZEHERIE Y
o3 AP RLA AT BT b AR R Y SR SR B
RFER . % T Kena FER WS LA &
B EREI s FIhRe, AV B R b
46 R B B Kena 5 DR () 50 [ | ) 25 365K 43 B R
RNA T3 S5, it b7 vh A8 208 B Kena HE TN 4548
o3 ¥ T RE , I 07 16 A6 A W] 7K 2R v A2 308
HRAEAE B 0 Al HL S AR KRR AR DG HK 19 SNP A7
S, LU AR S B B 0 R BT R M R Fh IR
R SE

1 MRS IHE

1.1 SEIedffy

AR S0 T BE Kena 3£ K SNP 4 FFRIC Y 2
W4 S0 MR H T U T K K Bl R T
TR 58 25 17 1 (2005—2017 4F ) i S 1Y K AT 3L
77K 2R B A BEAR L N SR AR, IF R Kena 3& TR
G7F DIRE R 1Y 5256 B Oy AE S0 0 = SR )
TR VLI 217 G Fh . 2 IO A il B R — 3K
(2 ~ 3 g) Y 08 JICAE A 3 K F7 58 R 48 h 1A 77
KR (26+1) °C, A R MEE WK I I B s AR 1
A0, B FE s 2 d(BiAE e ) (i Ae S 15 d
(58 5[] 31 ) R 30 2 M6 T B (It S i )
SCURRE O IAEE T A U AR s aE LA
8 HR AR FO IE 20 20, -80 CAHRAE T RNA 42
W5 S0 3 e v B N B ™A S ST S B ) A
KAG BRI .
1.2 Es—Kcna EEH cDNA £K &

1 NCBI (http ://www.ncbi.nlm. nih. gov/) B
e R gk B A AR G 8 B Kena (XML
050831530.1) JE R JF 511", Ry 55 iE DFE2 13 51 i) 14
P AR E AR 83T cDNA K5 14, 58
B Kena B KM ERIE(ER D, Bk .S
HE AR S50 28 7 317 4 BT 8 AN ) 2 20 Y RNA
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30 158 B BHEE I L UK DA K2 Nano Drop 2000 %8403
JEICEE T3 RNA Sl K B8, A6: 0 -5 4% J 1)
3'/5'RACE 18] & (i A T A9 TR By A1 FR
23] ) K RNA 0% ¢ i cDNA JF#E1T 830 PCR 9™
1, BAR RN R FNY R 2 I B Y
Tike A4 H R Bom i Bl BE I s iRt
PCR 7= ¥y H 4 2% 487 0 i i, afi 4k )5 3% 4 =
pMD19-T A& I+, 5% 16 % E. coli-DH50 [ 32 25
AN F, 22 TE W PCR S0k, 4 B s e 2k 22 1 it
Az AR T AR A BRI Y
1.3  Es-Kcna BEEWEMERFEDH

A DNAMAN PR 284700 e 1 47 14 94 A
N T A e . 43 5 K FH ORFfinder (https://www.
ncbi.nlm.nih.gov/orffinder/ ) i il Kena 3 K 09 FF ik
%] 1224 , Expasy (http : //web.expasy.org/protparam/)
T OB E AR B, TMHMM 2.0 (https://
services. healthtech. dtu. dk/services/TMHMM-2.0/)
TR 2 5 B 2544 388, SMART (http : //smart.embl-
heidelberg.de/) I 25 11 BT 45 #4 FI LI . Ry i
Kena FE D 9 R GEHEALRY , 7353 A NCBI & %8 |
SRR T | e TR SR B IR LA
XU | o [ B S BR (Penaeus chinensis) . H 2 X% iif
(Penaeus japonicus) . 21 % # UF (Cherax
quadricarinatus ) 1 F 0 1) Kena 55 K () 28 35 12 )7
51, FIJH Clustal W AR 54T ZIERR Z 17 91 L XS
SRJG I MEGA 11.0 B v i Je KABAR YA AR 2 2%
G B A
1.4 Es—Kcna ZEEE)I = RIEELIRRK

K A TR 58 5 I 93 A UL IAT o B T I e L TR
17 BRI (Y A RNA 304% S cDNA . 3 5
& % : 5% gDNA digester Mix 3 L, Total RNA
1 pg, RNase-free H,0 #h S & 15 whs 52 2
42 "CH¥H 2 min, [0 S W P ANA 4% Hifair 11
SuperMix plus 5 pl,25.55.85 ‘C4rill JZ i 5,15,
S5min, qPCREIY KNS W 1, R IKR
SYBR Green remix Ex Tag 10 wL; I FHF51 945
0.4 pL; & X ¢cDNA 1.0 pL; ddH,0 8.2 uL, L3t
20 pL; W R :95 °C 305,95 °C 105,60 “C 30 s,
72 °C 30 s, 3 40 MEIS A HLUEA A 64 E
Y E e AR 3R EE R 2
EAPE AR R AR, AR R T S R
KR
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#1 Kena EES FHEE. .3 EEPCR.RNA T K SNP 5 Frit (53134

Tab.1 Primers designed for cloning, PCR, RNA interference and SNPs screening of Kcna gene

514 Primers J¥51(5'-3")Sequences JHi%& Usage
K-5race-RT TGGCACGTTGACTGGTCTTC
K-5race-1R CCGGTTGCGATCGAAGAAGT Srace
K-5race—2R TCCGGAAACTGATTCAACGT
K-3race-1F TCGGCTCACTGTGTGCCATC
K-3race—2F CAGACCAGGAGGAGATGCAG Jrace
K-ORF-F GGCCTCGCTTGGGATTACAC ORF 7
K-ORF-R TGAATCCTTCCTGCCACACAA cloning of ORF
K—qper—F GCCGGAGAACGAATTCCAAA
K-qper-R TGATGGCAACCACTCTAGCA
S27-F GGTCGATGACAATGGCAAGA R
$27-R CCACAGTACTGGCGGTCAAA
K-ds—F TACGTTGGCGACTGTGGTAG
K-ds-R GCGGGTTGCAATTCTGCTTT
G-ds-F CAGTGCTTCAGCCGCTACCC
G-ds-R AGTTCACCTTGATGCCGTTCTT RNA T4
K-T7-ds-F taatacgactcactataggg TACGTTGGCGACTGTGGTAG RNA interference
K-T7-ds-R taatacgacteactatagggGCGGGTTGCAATTCTGCTTT
G-T7-ds-F taatacgactcactatagggCAGTGCTTCAGCCGCTACCC
G-T7-ds-R taatacgactcactalagggAGTTCACCTTGATGCCGTTCTT
K-SNP-F ACCATCTCTATACCCTGTCCCTT SNP 3k
K-SNP-R TCAGACGTCAGTTTCGATGCTCAT SNP screening

1.5 Es-Kcna ERFEH RNA FH LK
{#i FH RiboMAX™ Large Scale RNA Production
Systems iR 5 A (Promega, % E ) & ] Kena
GFP i) dsRNA J3 51 . 5256 9] fR i), Bk vk AL
B — B S g B A 36 2 g B C SR A6 14
(W) ek (L) FIEE =8 KB (F,, F 30
PR A BENL > Ry 92 5 2 AR RRZH B2
18 H 5 73 5l DN e A 575 — 20 e B ¥ 1 5 45 i 1Y
Kena FE B9 dsRNA (3 wg/g) (SEE 4 ) FIA A
Kena FE R 7 91 1) 2 €8, 2¢O 8 11 GFP 5E A 1Y
dsRNA CXf 2 ) o WIZH 3845 3 R 1k, H 3
T —RB 5258 . RNA TPt fE v, & Rk &
WSS ML TR B . 2T — IR 5255 4
K CFLARME 5 (W,) 7ot (L) Fb R K
(F,) ,ic ¢4 HBE Ryt 7 1] B K& (M), I 1153
158 7 3 F AR (WGR) I SE A2 KA (SGR) , 4 X

LU

W (%)=100x(W,—W,)/W, (1)
Sex(%/d)=100x(InW,~InW,)/M (2)
2 W W, 20 591 ) R T2 R I 2% 2 T - 1

AR5 i 5 M Ay g FUBE ) I 5 ) R R

TR S AT, 0 S 05 8 A 25 — 20 R AL
PVBURE | E4T 47 W5 U0 7 A HLE e (2, I Tmage
JERAE AT WLET 4 E AR o AR 2 vk 2
P BT T BEMLE B S AT, AR PLET P9 AT 1
10 AR JILET 2 D0 5t R Bl 5 e iy, 0 9 73
{8, BI R L4 BiAe
1.6 Es—Kcna ZEFRISNPHRIEIFIER SEK M
LN PSR

X AN [] 4F A5y K VT.(2005 . 2014, 2017 ) Fl3L ji]
(1999.2014.2017) 7K F 4t 256 H Bf A= Hh A 44 B fig
FEAS 2 245 HOok B T 3250 BEAR AR A 51T DNA
FEIURN PCR 4738, i ] Bioedit B2F A7 0 5 4% 51
Ll X 1445 45 W6 U 075 16 Kena 35 IR 4 SNP 37 45 6F
i 16 4 1) SNP o7 s 5 i AR G B T (1Y) K Zok TR AR
KR IEAT IR AT, Ge AN WK R h AR ol
SNP J 5] 2 114 43 47 45 %, H] Graphpad Prism 9.0.0
HEAT A R AR 15 35 PR Y (9% SC IR 437

2 4

2.1 Es—Kcna BERREH ELERREREHL
BT S0 E AR 1 Kena FEHFH , 4552
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LR RPN E RSN L Kena 30 (B 1h) o BEAE BT 878 Es—Kena 3R G JR 1
T g B g 4605 Ak b, 2K EHN8433, TN CriHuoNig0xS:;s, T
945 304 bp, A 4145 9 AN F (K 1a) ;cDNA 4 il 25 (1 45 1 05 (pD) A 5.23, M Xt 40 F & 8
2 080 bp, {1 ORF 2y 1 584 bp, H4wfi% 5274 59.81 ku. RGE MW 245 R BIR Es—Kena FEH 5
RIERR, A 1 BIB MM S M ELSEH X =0 T Kena FER R R R (F12) .

9 073 34 396 1160 ,7 17

s \/867 404\ / \ /8 762\ /11 23 _5 369 s\ N

B

\ ....................................................... "-,.....” \ .................
273 7O\ /AN /129\ /19} 167 /245\
(a)Kena HE P ZERE 5 (b) Kena TN ER F1 254035
(a) Gene structure of Kena; (b) Protein domain prediction of Kcna.
B1 G EE Kena BEFEEMFE A LT
Fig.1 Gene structure and protein domain prediction of Kcna gene in E. sinensis
ul R4 IR F. sinensis
se| =W T8 P. trituberculatus
TLIRIRENF P. clarkii
72| 63 YT HEBRAF C quadricarinatus
—— HZAXMF P. japonicus
91 JLGRIESTEF P. vannamei
87 o [ B XTHF P. chinensis
100 BEHSTEF P. monodon
S8 D. melanogaster
0.2
B2 SEHEESHMTEIY Kena BRI RS #HA R
Fig.2 Phylogenetic tree of Kcna gene among E. sinensis and other arthropod species
2.2 Es—-Kcna BEEBZERIESH oI 7 TR R AR A 2Rk i 347 2 W e 1) ) e

PEICE i W Kena FERIAE TR AR GBS R TR] s TELIR v it 5 (R0 A 2R3k it Wb 32502 T i 4
W FE I R LA i IRAR O BE BRI BRAR S (P< 0.05) , UL IR 3d 5 78O M H i 2Rk 1
A R BRI S L AENLR RO R RS R AT TR 1 (P< 0.05) , WL 3e;
s WS RS I th Rk i TENRAA D W58 5 1 09 2658 & 10 2 S TR I RN )
(K 3a,3c) , Biocai MO M Rk i i m (BI3b),  W(P<0.05), UWLIE] 3i; 78 i 18RI g iR b i) R 3k
T S8 T B 7E 3 iR I ARAK (1 3a, B IJERISHI > J5 1, (H 0 0 B 3 22 7% (P>
3b,3¢), 0.05) , ULI] 3f, 3¢ ; 75 il v i 2 38 £ W02 5 B0 > i

MR FE B R |, Es—Kena BERZENLA . WI>EI, JC i 222 5% (P> 0.05) , L& 3h.
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L Tissues
(a)

I Bi5ERTH Pre-molting

i5ERE] Molting stages
(d)

0
FERE Molting stages
(9]

HH Tissues
(b) ()

558 Post molting

5= EH] Inter molting

0
Wi5E ] Molting stages

0
BFERHE Molting stages

H JLA Muscle f#iE Intestine IR#% Eyestalks L Heart M 8 Gill JTfEAR Hepatopancreas
W S . S 3 S 2.5
ﬁ%’ﬁ ﬁ%g’ ﬂ%ﬁzoa

o X o3 Ko+ & ab a
= H'9 552 52
EEF 257 R EREH I

3 o 2

Bod Rod Rogwlo
=~ 5 Bo & - a
BEL 55 B8 00

= — — ® d c
e 22 0 Re 0

HA Tissues

& 25 & L5 § 20
mzmz'o ﬂm% llll"22215
xa 15 = 3 x 2
B9z Rz B2 L0
g 10 Eg=os 2=
R '3 :

0
iR E] Molting stages
(e) (£)

o o =}
M'§§4 E 2.5 mlmﬂg 2.5 .
@ggg mWae 20 08220

&g RED L5 K215
Efg. e5 ™ SE3 50 by
o3 o = 1.0 o510
@z%l o 33

5= By 05 22505
i 3 =3

==} ==} /=

0
PFERH Molting stages
() (i)

(a,b, ) Kena SENTEA R B FA LA (a) BESEIIE, (b)BEFERTIY, ()BT 5 (d, e, 1, g, h, i) Kena SE I FEAT R LSRR B FE I
B FRIR LE (DPLA, ()OI, (DI , (o) AR, (W EE, ORI 1B PSR ING SRR R 4 ) A7 A i 35 22 57 (P< 0. 05) .

(a,b,c) the expression profiles of Kena gene among different tissues, (a)inter—molting, (b) pre—molting, (¢) post-molting. (d,e,f,g,h,i) the

expression profiles of Kcna gene among different molting stages in relative tissues, (d) muscle, (e)heart, (f) intestine, (g) hepatopancreas , (h)

gill, (i)eyestalk. Different lowercase letters indicate significant differences among groups (P< 0. 05).
3 Kena BEEEHEHEERRHATARR TR EHHRIEERL

Fig.3 Expression profiles of Kcna gene in different tissues and molting stages of E. sinensis

2.3 Kcna EEH RNA TR

ik — > S B 5E R B9 RNA T4, & 3
X B2 2R R T i (W) (AOR A R K (F,) il
It e % F R (WGR) #B 2 & & T ¢ 5 41
(P<0.05) ; 4R 5e 4 (L) (W72 JA ) (M) FRs 2
AR (SGR) L &4 (P> 0.05), %2, Al
WAL Y] 45 R WoR, SCg o — 20 R NLEF 4
H &K (174.26£24.31) pm, X} 4 Ky (187.74=
35.40) wm, S 4 /N T X IR 4], (H 2 55K 3%
(P>0.05), WIEIM .
2.4 Kcna B E R SNP 7 TR0 06 iE R 5 i 38
B CERK MR KBRS 7

XF 256 Hok H KT AL K 2 09 B A FEAR
1245 B IR FEAR AT Kena FE R BY PCR 724
¥, 1E Es—Kcna 2R 5 8 b o7 I %58 i —1~ SNP
FRANL L (AL 461G) o AL 5B A REA K
ZORVFIEAT B, 45 S & LR IR &R AR ol

i Kena FEPR B9 AA RG] 5 258 F GG B L ¥E
2005 4 B AA 1 LL IR B T 63.30% (K 3) 5 1M
IL) 7K 28 Hp ARG B R Kena FE R GG LAY EL 4
W =T AA R FE 1999 4 rhiT il K &2 P GG
L A5155 86.11%, 1117 2017 4EJF GG B L fliA 3] T
97.83%(#3) . GG HERITULERF A L 7K v i 3
EAE, T AA SLR AR AE R VTK R E (K 3),

H41Z SNP 2 FARic A7 15 (A1 461G) 5 1k i
ik PR HEAT OGRS BT . A LA R
i 190 HEFABER T, B TR AR B BT AE MR
FUAS 22 K WA i ek B R KIEAR G
TE—E MR, TR KB KIERIE
g EE IR, B2 A B /5E A, R AA TSR
KB 0.75, 2 = T AG AR 0.73 #1 GG
AU 0.70 (P< 0.05) , UL 3 45 7F 245 32 5 B4
o, AA BOSER GG 0.72, 58 T AG EL 9 0.71
GG AR 0.70(P< 0.05), WL 4,
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K2 Kena BEFE RNA x50 28 4 KK 200 (n=18)

Tab. 2 Effects of RNA interference for Kcna gene on growth performance of E. sinensis(n=18)

K FEF5 Indicators of growth SZEGA] Experimental group Xt HE 4 Control group
WA R BT & Initail body mass/g 2.83+0.41 2.85+0.35
LR K Final body mass/g 3.4420.52" 3.560.61°
WIHAFE K Initail carapace length/mm 16.28+0.69 16.63+0.72
ZA 52K Final carapace length/mm 18.11+0.45 18.29+0.41
WItH A LK JE Initial leg length/mm 12.31+0.74 12.64+0.72
LR RS Final leg length/mm 13.86+0.45" 14.45+0.41°
15 5¢ & 3 Molting interval/d 27.81+4.22 28.26+3.94
53 55 14 7 2K Weight gain rate after molting/% 21.31+3.14° 25.75+4.60°
FiE A2 KR Specific growth rate/(%/d) 0.70+0.23 0.78+0.34

T R R)/ NG PR ORI AE 3 25 57 (P< 0.05)

Notes: Different lowercase letters in the table indicate significant differences between groups (P< 0.05).

1 XPHRZH s 2. S04 .
1. Control group; 2. Experimental group.

Bt RNAFHEE—SENFHEERE

Plate Changes in muscle fiber diameter of the second walking leg after RNA interference

R3 REGEBEKITIITTEEBERREES Kena EE SNP S FsaE

Tab.3 SNP distribution frequency of Kcna gene in wild populations of E. sinensis from the Yangtze and Liaohe
rivers in different years

1999 4 2005 4F: 20144 20174
HEIRR Kt AL KT AL KT i KT i
Genotypes Yangtze Liaohe Yangtze Liaohe Yangtze Liaohe Yangtze Liaohe
river river river river river river river river
AA - 0% 63.30% - 50% 20.34% 37.21% 0%
GG - 86.11% 0.70% - 11.90% 67.80% 18.60% 97.83%
AG - 13.89% 30.00% - 38.10% 11.86% 44.19% 2.17%

TR AR T IZAR S I B AR AR A

Notes: “-” means no wild individuals used for the year.
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R4 HEFEE Kena BERREARSERKERXEKSH

Tab. 4 Correlation analysis of Kcna gene mutation site with growth traits

. v ek ” ’ K /7K
a ERL FEA e Cara ):L-::Klen th/ PR B}If{?e% tﬂ;k
Ttems Genotypes Numbers/ H Mass/g ! 8 Leg length/mm 6 eng
mm carapace length
N AA 49 116.22+55.86" 55.75+7.32" 41.64+5.96" 0.75+0.05*
LGRS . . b .
. . GG 98 137.39+53.14 58.93+6.70 41.19+5.72 0.70+0.05
Wild population
AG 43 139.04+52.29° 59.35+6.50" 43.55+6.00° 0.730.06"
. AA 17 242.06+39.03 70.60+2.57 50.64+3.70 0.72+0.03*
FRRATEAR . .
. GG 42 234.33+51.86 70.20+4.40 49.19+4.82 0.70+0.04
Cultured population
AG 186 237.45+46.91 70.44+3.85 50.07+3.26 0.71+0.04"

I R PR R ING FREROR 4 A 7E 35 25 57 (P< 0.05)

Notes: Different lowercase letters in the table indicate significant differences between groups (P< 0.05).

3 it

Hh AR G B Kena ZEN G A9 S HL R 14
BTB Z5F BN 5 5 A5 A4 DX, £ 45 ML R F) T )
PR B B A5 RFIE . BTB 454G Il i
H1 LASKIZ* 7R R Mg RN A B . 5 53 [H - bric-a-
brac .tramtrack #1 broad complex TEH YRS 1 N i
A VPRSI I, 3XAS X bl i 44 4 BTB 45
Fyl. AZWFgTde BT & -S54 Kk
B PO s AN A AR LU R A AR
SR HEN BTB 2 FIE PR R AR KO B
Z 5L A=K 3855 DA R i e i e LA M
IRE IS — RNl . RS R
N5 =R T B R G E Rm B e sh ) B s
(A, R Kena JE RITE T 7 30 W 1 kb ik 72
HARXORY , FTRE A AR AE Y DhE .

Kena J5 PR TE S W) L PA) 240 10 2 & 02 4 JULUAC
AR RSO, X RGH T
JEHT ST AR SET 28 ARG o 2Ot
PCR 5256 &% B, Es—Kena & PR 7E AN [6) 58 7€ B 399 1)
LRI AL b 2 38 X PR R IZ R K T eSS
TR R LA R B SRR gE R e AR K
KA. PEOFER], w7 ] ]2 rh AR oY 2 g Wi e
SR — A B R B, S AR K R B AL AR
LR TR, 050 72 1] 9 125 R 3K 1Y Kena TR T A8
3 3k VA AR UL PR A0 B A BE SRR S AR KRR B IR
Redt . HbAh, KON 50 SILIC 4 i i 58 & W1 1
P 18 R PR R AR G A B RE A8 T
G ABE S Y AR R . TEARNESE T, AT
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Molecular function of Kcna gene and its association with growth traits in
Eriocheir sinensis

XUE Lei"*?, HOU Xin"*?, ZENG Xiangjian"*?, CHEN Xiaowen"*?, WANG Jun'*?, WANG Chenghui'*"
(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean

University, Shanghai 201306, China; 2. National Demonstration Centre for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai Engineering Research Center of Aquaculture, Shanghai
Ocean University , Shanghai 201306, China)

Abstract: In order to investigate the gene structure, expression pattern, and molecular function of Kena gene
in Eriocheir sinensis, this study cloned the full-length Kcna gene of E. sinensis (named Es—Kcna) , and
conducted bioinformatics analysis and spatio-temporal expression pattern research; observed the changes in
growth phenotype characteristics of E. sinensis after RNA interfering with Es—Kcna gene; and screened the
SNP molecular markers of Es—Kcna gene and conducted association analysis with population geographic
distribution and growth characteristics. The results showed that Kcna gene was located on chromosome 46 of
E. sinensis, with a length of 945, 304 bp and nine exons. The full-length ¢cDNA was 2 080 bp, the open
reading frame was 1 584 bp, and encoded 527 amino acids, the total number of atoms is 8 433, the molecular
structure formula is Cy;0H 1 0N;0,056:5,5, the predicted isoelectric point (pl) is 5.23, and the relative
molecular weight is 59. 81 KDa. Phylogenetic tree analysis showed that Es—Kcna gene was most closely
related to the Kcna gene of Portunus trituberculatus, and the crustaceans clustered into a separate clade.
Fluorescence quantitative PCR (qRT-PCR) results showed that Es—Kcna gene was expressed in six tissues,
including muscle, heart, intestine, eyestalk, gill and hepatopancreas at pre-molting, inter-molting and post-
molting stages, with the highest expression abundance identified in muscle tissue. Compared with the control
group, the body weight, molting weight gain rate and second walking leg length of the experimental group
crabs were significantly decreased after RNA interfering of the Kcna gene. Muscle tissue slice results showed
that the diameter of muscle fibers in the walking legs of the experimental group was smaller than that of the
control group. In addition, a SNP (A1 461G) was identified in the exon 8 of Es—Kcna gene. The association
analysis of population distribution showed that this SNP was significantly enriched in the GG genotype in the
wild population of Liaohe River, while the AA genotype was enriched in the wild population of Yangtze
River. The association analysis of growth traits showed that the second walking leg length of individuals with
the AA genotype was significantly longer than that of individuals with the GG genotype. The present study
provided insight into the molecular function on Kcna gene in regulating growth and potential utilization in
genetic breeding of E. sinensis, and provided an important reference for distinguishing wild E. sinensis from
the Yangtze and Liaohe rivers.
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