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(1. LR K= M B IR & I8 5 A B E T E S0, Lifg 2013065 2. L IREG AR K KPRk 2E E R R Lk
HetoRn s, B 201306)

B OB AT IR T E X T HESI N R s AR SR R AR . O TR S A T
PERIES T E SE I send Laa TERKA 2T AOAE AT, i85 CRISPR/ Cas9 BE[R i 450 A , 1 UCHIEE 1 AT AR 2 I8 AL 1Y
HEAR B 2 W I Y senl Laa §RIERL (senl Laa™ ) BESS R 5 o AHLLEFAERL, SZHEJ5 5 d senl Laa S RIBES
BT 2800 (R T RIS 200 ) FIRAHRI N, Xy 2 200 (R A BRREE M 2800 ) RS 2800
WL IR AN G T B . AT S d 90 d 1 send Laa BREERIBE S £ 1) iz Sl () Ak 30 B 2E SR BT
Lt BRI ER , 3245 )5 90 d /Y send Laa SREGTYBE S 0 112 3 BAT W R A AR . DL EZE KW send Laa 8RR
FPEAT I EIC (A EIRREIHNZTT) LA 22 240 MO SR IR/, 520 i Jo] L b 22, 5 B30 gy o 2 0 1 o
15, IS AT 701G R, B A L 145 6 B i L send Laa 2 55E B MM &K B MAK, BH#S 52
AT R

REIA: AR N Tl 5 senl Laa; BES A B GGH; AL Mk thiash

HRESES: So17 SBRARASED: A

HL R 1] 35 40 8 18 ( voltage-gated sodium
channels , VGSC) i 1 AL o AR Z 2 M4H
KBy B W IEL B, % T ] 24 Ay 22U 5 I #4850
TR AL P A R B EEAERTY
JET 440 2 -1 R o WIEERAEH MR
IR AL AN [R], 3 A K RN S0 ] b 28 ST 7
(HPgy) GO UL BB L LPR R H ] s A
FaEEt", Hr Navl. 1 (senla/SCNIA) J& F1E
Jiri A R A 20 SRR A L R T T4 B B Tl B o
HZ -, XML Rl H 2 L HBEMWAE
FH[I-Z,S] .

HHS T8 B 7 i B Navl. 1 28748 2 3 800
MBS S B o A
Navl. 1 FyBhREsE ik, S B EZLIL
WEZEPERGAR (SMEL 8% Dravet ZE44E) %o /N
HiNavl. 1 JREE R, S8 S A K TR
(GABA) Uil #2870 H 19 1 Wi 3 RN Sl RS B FEL

IFs B HA: 2021-07-28 EE A 2021-11-16

EE&UIH: ERARFAIEGmE EOUH (31872546,32170514)

AR

BED v Navl. 1 45 2 A8 00 3, B
send Laa( Navl. 1a) Fll scndLab( Navl. 1b) , & H.
A 67% W) ZIEIR T SR, 72 Z AT BT vh 2
B, BE b1 senl Lab FEFIRETPRMAE RS, 5
A SCNIA KB TARL, 1) send Laa [RFEFE i pf
KRG R B FELIN AN & R G R,
5 senllab RN &E /E:lz-m . B A/ W
5 SR BE 4 send Lab 5878 1R F # Dravet
G SRR JEFF 5 R 97
) AR A AE senl Laa TEH 22 T8 K B Al
R R AR VR 2

AT F F CRISPR/ Cas9 3 A 4 6 5 A %o
PE 3L send Laa $EATRERR, IR & T A F2
EAE Y senl Laa THEESFER (senl Laa™ ) B Ly £
FKF, IFIE LA i A 28 T RN OG5 R 3 5 LA
NAT HEEAR bR, X send Laa 1E BE S 4 Ik #f 48 Fll iz

EZFRE N T 5 (1990—) %, WL A W7 i N 2 B Ao E-mail :345984082@ qq. com

BIS1E# . 5 ¥, E-mail ; blbao@ shou. edu. cn
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1.1 pD&EfFER

FrRBEE tay AB 2, 3250 T 28 CIE I 11E
KSR G N H B I TE RS
PERRAH SR E #1755 5 (1ACUC 2017009)
1.2 scnlLaa BERGRABH D &K RIGE

MINAIRR JE R~ 56 v - 2% 70 AL (UCSC) Bt
I 11 B0 3 FE ( http://genome. ucsc. edu/index.
html) o 38 B 5 A sendLaa 3 A (NM _
200132.2) (1 2 M AHAB i BR AL A (FPA) Lk 1),
X2 AN AT HS SN b LT ]
TS + AR + SRE AT A
HEI1Y (R 1) X EHAR T 5 Cas9 HEHMISE
ZERT AT PCR 3, F & 5% SR 15 80 )
scnl Laa-guide RNA (gRNA) , Cas9 mRNA )il %
M2 pT3ts-nCasOn Bk e A J5 5% 5 3k 1%, L) B
RS BOE% T . BRE
BiHiFt RNA (gRNA 100 pg, cas9 mRNA 500 pg)

TR A W O S A T 200 30 1y B A B ) A7
O SR o 2 2 S 2 i g A i A
R AR RS O T i, 20 1.4 Ll
— LT T 4 UGS, G e R & F 2
55 3 RIF-BIAFIE R L8 56. 8% (4 BTG %455
K 40.8% 67.2% 50.6% Fl168.6% ), ZHHZL
it SIS RS U B R 8 DNA 9EAT L 1R H )
BRI S 1 F G b bRIC i 5 W is AT
“ =R YOG PCR(ER 1), B/ R I 5 52 7 51
(short tandem repeat, STR) ¥ il | £ 15t {% 23 #7
{1 ABI ( Applied Biosystems, 3£ [ ) 3 130 xI =
3 730 xI BB ANE MUK A) B 1S 2 9 AR Y
P F, i@ i+ GeneMapper B Genescan Al
Genotyper 41441 ( Applied Biosystems ) b3 = . fsa
SO, FEE AT AT R IR T A AR U 55 B A U o)
W , 326 L R AR S AR I A A, 2D
UL E B R AW R 7 34T 58 & Sanger
GrF I, Pk 55 B LUK £ send Laa J3 50 (1) 55
I N T

®1 KHRPH DNA G F5I

Tab.1 DNA sequences used in the research

514/ P9 24 85 EL 2] Hi oh
Primers Sequence(5' -3") Purpose Length/bp
TAATACGACTCACTATA GGTAGCAGGAAACC
sent Laa-oligol CAACAGGTTTTAGAGCTAGAA FL gRNA 120
_ TAATACGACTCACTATA GGGACTGGTGTCTAC
send Laa-oligo2 ACCGCGTTTTAGAGCTAGAA
AAAAGCACCGACTCGGTGCCACTTTTTCAAGT
oligo3 TGATAACGGACTAGCCTTATTTTAACTTGCTA
TTTCTAGCTCTAAAAC
senl Laa-str-F TGTAAAACGACGGCCAGTGTGGTTGCTGTAGAACTGGTC gy Al 378
senl Laa-str-R GTGTCTTTCCTTCTGACTGCCTCCTTC
senl Laa-F CCAAGAACACGGAGGAGAG RT-qPCR 247
send Laa-R AGAAGGTTGAAGGAACTGAAGA
elavl3-F ATCAACACGCTCAACGGTCT 187
elavi3-R TTACCAGGATGCGTGAGGTG
gad67-F TGTGTCCGATGGCTTGAGTC 243
gad67-R CACACGGAGGATGGTTCACA
vglut] -F CGGCTCATTCTTCTGGGGTT 166
vglutl -R GACCATGATCACACACCCGT
B-actin-F CTCCCCTTGTTCACAATAACCTACTAATACACAGC 185
B-actin-R TTCTGTCCCATGCCAACCATCACTC

T T RIZPEI N LN 5

Notes: Underlined sequence is the sequence of the target gene.

BIE VR BN AR R send Laa (A5 SURAS %
24132.35% , fik—x &AM R X284 AN
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GRTEE L 3 X senl Laa FYZA SEAE A 3 % 1E  HF
A RIBE £ (wild type siblings) o 3 3 2645 A
MEEH, 3 AL 1 ) A E 352 4% 1Y send Laa 24 53
ARG ZR (send Laa™ ) Lh J ELAG AR [F) a8t A5 75 5 5 %
MK R (senlLaa™ ")

1.3 HO&EEREN

¥t sendLaa™’ " F1 send Laa”” B 5 8 4% 5% B 3
AFATAL(30 BB/ dH) T — Mg b gE AT g% .
H: K %2 90 dpf( days post fertilization ) , 4351 72 M
T L AMARBRUEIA I (B W) i 2 A B AR S ) Lk G
JE) FAR BT (0 B[R] i B IS 2 ), e
sendLaa™"* I senl Laa™ BE S04 4010 5E 6 2
1.4 cDNA %% % RT-qPCR

LIS dpf (9E T R0 T 6 JE, 5
RNAiso Plus(TaKaRa, H 7<) 35 0] 5424 1) 75 30
742 RNA Hli42 (5 dpf FEA KAL) . M
HiScript® Il 1Ist Strand ¢DNA Synthesis Kit ( +
gDNA wiper) (vazyme, H7[E ) X5, 2 BRI 3,
BV AR B eDNA 25 —5E , )5 229 06 95 i g
PCR(RT-qPCR) .

P T IR fig M & Ar ] B A ((gad67,
ABI83390. 1) |48 4 R fig i 4 45 iC 2
(vglut]l ,NM _001098755. 1) 27 f145 2 4y 34 )5
() M2 IehRIC IR (elavl3 , XM_009299733.
3) 2 5y mRNA /KOF-#E47 RT-gPCR #33, N5
FEH Ky B-actin, FHFPEHE PCR YR, 2¢
Je5E i € B PCR (RT-qPCR) 25 9% % I Hieff
UNICON® Universal Blue RT-qPCR SYBR Green
Master Mix (] 3%, o [{) §d B g 17 A H
CFX96 7¢ ¢ %€ & PCR ¥ ( Bio-rad, % [H ) 47
qRT-PCR SN, SO 25 AR = (1) BUAEE 95 °C
2 min; (2) A8 P AR K/ &A1 :40 x (95 °C,10 ;60
C,30 s) 5 (3) i 28 LA BERIA
1.5 BrdU #8858 & HK

Bt 5 dpf ¥ 2k B sendLaa™’* F1 g€ A5 WY
senlLaa” {04 10 BB T 44 15% DMSO 1y
E3 #J 10 mmol/L BrdU ¥4 %% ( Sigma-Aldrich , &
B b, 7E0K EIFER 20 min, 28 °CRJHE 5 min J5
T 4% PFA R [E 2 h € G rfrfs 1 x
PBST ¥k )5 150 mmol/L Tris-HC1(pH 9) T %
VRALFH 15 min,70 C FALHE 15 min; ZbF 5414
21 x PBST 5 =20 °C Pifiili& % 30 min;1 x PBST
VEIRJG 2% H,0, ERDEI T EAZER ;2 mol/L

HCl rh s A FE 1 h DL FEE BrdU RA47 5 28 J5 1]
0.1 mol/L 1R £k 22w (pH 8. 5) = I rh 1 20
min, f-F 1 x PBST JE%; 4 1 x PBST/10% 111 3¢
1f3%/0. 8% Triton-X/1% BSA Hf) 4 °C £ nfr
Wbk g, A 1: 200 7 R ) BrdU 444 ( Mouse
monoclonal anti-BrdU antibody, Sigma-Aldrich, 3¢
)4 CTHE 24 h, $Tk, {1 | x PBST
Fryek 3 x5 min, R J54E 1 x PBST/0. 8% Triton-
X F0%E 5 min, W —$H1( Alexa Fluor 488 Fric
WAEH /N T1eG (H + L), Beyotime ) (1:2 000 F
F)7E 1 x PBST,4 CF 12 h, WS ATfaqE 1 x
PBST H1 ¥k 3 x 5 min, 98 J5 7E hochest33258
( Abcam , #5[H) (1: 1 000 %) 1 1 x PBST 5%
W%E 20 min, 1 x PBST 19 3 x5 min, £F 1 x
PBST iyt ¥ 4 C i 1. i 2L 3R 45 B R
(Leica TCS SP8, 2 [H) {4 .
1.6 HS&IIEFNTHT

5 dpf B P35 ST : B2 GAO 1
JilE S dpf AP (n = 6 B/4) A SAH
500 pL B5FRAEay 12 fLtk (1 BAFe/fL) 4, Jf ik
H3E N 25 E ( ZebraBox , Viewpoint, 3 [E ) 15 min,
0 7ERE R85 F T 20 S 2 BB 200 min, 3 5% [H]
BF>h 10 min,, & 555 h fa i 7 55 19 8% 3 BE 25 LA
22K (mm) it 5%, F Zebralab ( Viewpoint, 5 [# ) 43
Mriz g8l , 245 WA AT 5 10 min, B[] 180
min BE AT 04T

90 dpf 3t 1 i iz 3 53 A % B B iz 3l
A7 AN 90 dpf FEEYESE S £ T ZebraTower
(Viewpoint, ¥& &) 45 T A7 I 45 40 Al . 3
HAEH 10 em RS BIGL (S AT, kA0 BT
) L 38 47 #% K 400 mL, A senlLaa " Fl
senl Laa” HBE T 045 2 BEATAR N, 45 3 41,
H WA 30 min, ] 10 min JE47 50470 X
K 12 S BE AT B R, s s o i e &
B iz g BCE D 20 ~ 50 mm/s (Ja S
L) iz T 50 mm/s B E OB R 1B
Gzl N 2E) iz S AR T 20 mm/s %
N IET (GBS BLE  RA) S BME S 1
U ARG 5 RPN I BE £ 2% 2H 3] os Bl R B 5
UEL(count) , FFLEIS ] (dur) Fliz g2 ( Dist) ,
TSR RE 43 iV R B 1 £ 58 3 i K b 2l
IFEDR
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1.7 #ES5t

1B SRR AR T DL (E + AR 22
(Mean = SD)7E3fr£k Bl s HUIR & F W, BE B
XURMST ¢ K95 o AHICEHE 1Y L 43 B S il &1
7+ GraphPad prism 8. 0 k{4 58 i.: send Laa ™" Fll
send Laa™ Bt £ [R) (1) b 45 30 5 BOR A ST ¢ 46 5
(J7 22574 Welch £ IE) 5 2 - 47 JE (Mann-
Whitney ) Mt 57 K 5 #£ 47, P <0. 05, 22 55 B %5
P<0.01,P<0.001 f1 P <0.000 1,254 0 E.

2 4k

2.1 scnlLaa” D BEERER RHE

80 3 RS 0 2 B A AR, M T send Laa™”
PEL AR G R R il ad X} send Laa FE P
A1 FF & 38, CRISPR/ Cas9 % i 35 senl Laa )
FPO KA LRAE, 1 i A S ATl A 1 58 A8

senllaaftB2F § 141 1 L1 11
|

(I Ta) 5 56T 4078 F DROR 0 52 B, 330 BH 32 58
R AR (B 1d) I H senl Laa T35 58 3 1)
B, B SR i PR AT AR T S A
-, T T EE T REAE R ) R 2k 3 R 1 Eh R e R
(Bl 1b) . WFL5 dpf sendLaa*’* F send Laa” BEH
tif AN TE] B 25 5 (K 1e) .
2.2 &Rk senlLaa 3PS & 4K EI R0

X 90 dpf B AFBE 0 gE AT AN AR AR T
AR, G5 RN send Laa™” 5378 RUPE 1 f1 55
YA RUBE 0 0 SR LR AT LA, To e MEME, 1 TC
Bl 25 5 (&l 2a) o FLECAR i, send Laa™ Mt £
(P=0.0623) Mt (P =0.07) ¥ L BFAE R 52,
TR E XS (K 2b) o AR senlLaa” BE5
G H AR M (P=0.388 7) FifEfa (P =
0.814 1) ALK, ot &2 5 (& 2¢) o

scnlLaa exons 1

CRISPRH i1

Ligace- 355
Wild type allele AGGTCCTCCAGCGG—TGTAGACACCAGTCCTTTGGGH***TCCAGACCGCTG——TTGGGTTTCTGCTACATTCATT WT

RN AGGTCCTCCAGCGGCCTGTAGACACCAGTCCTTTGGG*****TCCAGACCGCTGGAGTTGGGTTTCTGCTACATTCATT +5bp

Mutant allele

(a)
( \
9000 { g
IE’F‘%"%EI scnllaa'/* e | > “ 6 000 coniLag®
Normal protein 1955aa A —— . 3000 378 bp
i or
%ﬁﬁa 3 scnlLaa™”~ s 900"‘—'+5 .
T — . — S
Mutant protein El 94aa e : > \ N
2 42600 scnlLaa”
0.5 cm 383 bp
. 1300
(b) (c) L A )
(d)
() send Laa BERREEAE 15755 55 6 R0 e 3 28 28, KUK AR 1 CRISPR/ Cas9 R 515 (b) JE I 2 5] 5 28 9 B0 S R A P 3R AT 2% 1k,

send Laa i A5 bp, i AE B A EIERR 5 ()5 dpf send Laa™ ta FRIMEE , 55 BF A W 40 2 RTC W] 825 52 5 () 2€ T8 40 A% F Y R 35 R
TS . WT 8 wild type F/RBF A= TUBE Eh £

(a) Schematic diagram of CRISPR/Cas9 target site of scnlLaa and sequence changes after scnlLaa gene editing, nucleotides were labeled
bold indicated the CRISPR/Cas9 target sites; (b) Truncated termination of amino acid encoding. the scnlLaa mutation of 5 bp insert
produced the truncated amino acid sequence; (c¢) No noticeable morphologic difference was observed between the scnlLaa wild type sibling
and scnl Laa mutant larvae at 5 days post fertilization (dpf) ; (d) Genotype mutation detection through capillary electrophoresis STR ( short
tandem repeats) analysis. WT or wild type, the scnlLaa wild type fish.

1 #/A CRISPR/Cas9 #37 scnlLaa” WD &R R
Fig.1 CRISPR/Cas9-mediated scnl Laa mutant in zebrafish

http: //www. shhydxxb. com
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scnlLaa'’*

scnlLaa™’~

40 ns 40 5
g 5 ! |
g 30 g 30
NES Ve
27 9 £ 9
#e o
go ®3
= 10 © 10
g S
& =

¢ scnlLaa** scnlLaa’
(b)

S A A i

Female body mass/g

0
scnllaa”* scnllaa’~

0.4 ns 0.3 ns
80
0.3 >
3 0.2
"gE
0.2 ®rE
48
Ho 01
0.1 &
=

0 0
scnlLaa”* scnlLaa’~ scnlLaa** scnlLaa’

(c)

L. S TOMEEBE E 1 2. LR BUMEVEBE 5 €01 3. sond Laa™ Wi MR ; 4. sonl Laa” HfEff, (b)senlLaa™ B2 90 d S MEHERE o £ f1y
BRGTHA; (o) sonl Laa”” BIEFEF2E R 90 o I MEREE 0 1 A BT GETT LU  ns R W2 5
1. wild-type male zebrafish; 2. wild-type female zebrafish; 3. scnlLaa™” male zebrafish; 4. scnlLaa” female zebrafish. (b) body length;

(c¢) body mass. “ns” represent no significate difference.

& 2

scnlLaa” B S EFAEE) 90 d #HED fa RSP AN 4 KB K IR L B

Fig.2 Comparison of phenotype and related growth index of scnlLaa”" and wild-type zebrafish at 90 dpf

2.3 RHEAXEHHEXERRE R KAEMILE
f& 5

N T A send Laa Xof 55 £ i 1 28 70 4 5 HY
SN, G o D2 2R S R AR i e A A il
(BrdU) S e 2HAL I T5 356 3 BIXS S dpf (Y35 #h it
FIRRI o R RS R R 5 dpf senl Laa™ ff
0 55 B A R LA, Ml 22 PP U T IR BE M 2 AR i
H ] (gad67) mRNA 3 ik A X T & (P
0.108 6) , fH 24+ 2 MR RE 1 2 bn e B A (wglue] )

(P =0.000 3) Fif 2253 345 M 200, B 42
JohRict 3N (elavl3) (P =0.000 7) mRNA 3k 0
FREAR, BV T IR BB ph 38 2, (H 2 ¥ A IR fiE
PRS2 o0 (18] 3a) o HE— Dl it
BrdU bric #4584 i, &3 5 dpf scnl Laa” f1-8. 5
S AR Y L A, R 40 1 A I L A R ) D
(&l 3b) , [l 5 G it il 8 X 4 BrdU 5256155
s HAT 225 55 (P =0.000 3) , L& 3¢,
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4.01 gad67 1.5 1vglutl L5relavi3
ns
v—(-E | v—QE sk 35 * k%
£5 3.0 Chs — et —
"‘gﬁ i T @3 10 @3 P 1o
@ @ Q.
S e =
ﬂkﬁ% ] H%% 9 Hkﬂ% e
® o 2.0 & e ® ]
€23 €28 £eg
= b =
B&'s 25500 E&g 05
— 8 — 8 — B
QN 1'0 Q M (O]
=g =R =R
—— =
0 0
scnllaa”* scnllaa”’~ scnlLaa” scnllaa”’~ scnllaa*”* scnllaa’
(a)
8.0 -
ns
=& 6.0
84
g-; 4.0
53
&5 T
2.0

scnlLaa”* scnlLaa’
()

b

(a) qRT-PCR il ZEbRICHE N ik, 5 dpf send Laa™ BE A1 5 024 B0 PO, 0 T RRAE MY ZEbRIT 3K (gad67 ) XIS , 48
PRAEPH AR I T (ogluel ) FIAT 2253 35 P2 TCARTCHE R (elavi3 ) 232500 s Bl o P31 + SD R (n=6,ns, T B 22 52,
% % % P <0.001);(b)5 dpf send Laa”" BELh ta 4NMUIEFE RN . BrdU HERYL AN 5 dpf BFA RIPE L 48 (A) A send Laa™ BELh £ (B) 3%
B 2 S IN DG F, C A D 435000 43 1 L SR (0 G E ( BrdU) (19 BF A= BE By f R0 send Laa SRR BEE (& Jr o B0 =5 L4678
BrdU FAYEAE S, A USRS A1 B 5 (¢)5 dpf BFAERUBE D 46 71 send Laa™” BE Tyt BrdU BEYESS S 403, B0 2R R FH5(H +
2 n=5, * {FR P< 0.01,

(a) senlLaa”” larvae had an relative increased expression of GABAergic (gad67) , an decreased expression of glutamatergic (wvglutl) and
postmitotic (elavl3) neuronal markers compared to WT siblings, as measured by RT-qPCR ( real-time quantitative polymerase chain reaction )
at 5 dpf, Data are expressed as mean = SD (n =6, ns, no significant difference, # #* % P <0.001); (b) Proliferation of cells in the brain
of scnlLaa” larvae. Representative z-slices of with BrdU staining of WT (A) and scnlLaa”" (B) larvae head at 5 dpf. split-green channel
images of WT (C) and senlLaa”" (D) larvae to the below, respectively. white triangular arrowheads indicated the BrdU positive signals, the
irregular shape frame showed the location of the brain; (c) BrdU signals of brain in WT and scnl Laa”" larvae head at 5 dpf. Data were shown
as mean + SD. n =5, % indicated that P <0.01.

3 scnlLaa REASERDEMBELERE
Fig.3 Loss of scnl Laa influening the development of the cranial nerve in zebrafish

2.4 EBHPKFER A Iz 2y L B A R 5 Sy S N AR B ] ik ik
MRIXF S dpf senlLaa” fFHORBF AU P M58 47 AL ] 4 F- 3432 3h B B9 00 43 B e 5e 31
B WA, A BUERR send Laa J5, 305 dpf K, ZRRIIZ AR B A (P =0.007) , ILIA 4,
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scnlLaa”’”

Sample list

FEAHES

=
)
§8
e , &
B EEMS TR & Rg
Viewpoint & Zebralab Mg
(a) ;f -
— scnlLaa"" —_
1800 T ag £ 2000 *
E1600 E
E 1400 = .
e S 1200 EEE 1 500 .
i 8 1 000 E%
RS 800 =22 1 000
g 60 3&5
@ 400 g 500
= 200 E -~
0 i 0
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 a senlLaa” senlLag’-

FH] Time/min

%) ()]

(a)IBAAT R W RS ; (D) AT A Wl SRR AR sonl Laa™” 740 FBF A BUAFAO (9 A3 L M PR 0 B 5 (o) WU AR PHIE S 103 3 s o
P AN TF B AR RTEA R Sl T A8 S S s, K 20 G RRB R P (R R, 38U% > 50 mm/s) B3]y, SREMRFRIER (a5
BE,20 mm/s <FREE <50 mm/s) iz 8], RO/ E 3 (GEEE 8, #E <20 mm/s) ; (d)3 h fF @317 J9icsR, & 10 min
B 1 UGB SR IR N AR IERE ; (e) HRARE STtz 3 8l , 715945 10 min sB8 Zh-FXIHEES , IR senl Laa SRRAT #3a Sy B 2 e BF AR
RIBELL G, = = P <0.001,

(a) Locomotion behavior monitoring system; (b) The locomotion monitor sample list of scn/ Laa mutant and wild type sibling at 5dpf; (c)
Zebralab monitoring locomotion and tracking path display of scnl Laa mutant larvae and wild type siblings at 5 dpf, the red line showed the
burst locomotion (velocity >50mm/s) , the green line showed the locomotion velocity between 20mm/s and 50mm/s, the black line means
locomotion velocity <20mm/s; (d) 3 hours recording behavioral data of scnlLaa mutant and wild type sibling at 5 dpf. Time bins are 10
minutes, bars showed SD; (e) Boxplot showed the mean values (n =6 individuals per group) of distance per 10 min. scnlLaa mutant larvae
move increase distance moved more than wild type larvae, * % * P <0.001.

4 scnlLaa” BED 8 {F 1T A 44T

Fig.4 scnlLaa”" Zebrafish larvae locomotion behavior detection

HE— 2% send Laa™ £ (90 dpf) #4712 37K B(GHE >50 mm/s, P =0.002 9) =4 BRI & T
oA BOR BN R AR LB AR R BE s ST BRI A, H R A B E R BK senlLaa
I (B Sa fl b)) KITE/NE B iZ sk R, SBUER S s s RA R IE(ES) .
(HEF <20 mm/s,P =0.002 2) 1K &z 3 ik
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(a) BETh 47 Kol o 41 HEA , RE414% 4 Rt , 055 2 J8 send Laa™ 840 2 RRBF AR f815 (b) KB bRic 138 shisk 2 s RE I, o i
SIMUELE Sy P RGN TE L, YL 2R A 12 Sl > SO mm/s B A & I8 Bl I , 4 (A 2R 2% 2 12 3 I 7E 20 ~ 50 mm/'s (912 Bl
i, AL AR L <20 mm/s (UIB BN ; (o) senl Laa™” BEDy /N B2 3117 R GE 3T (R BEAE 20 ~50 mm/s) ; (d) senl Laa™ BED
FA I R IE I8 S GE T R > 50 mm/s) 5 $dl R S A9 ME = brE2E (n =6, * x P <0.01),

(a) Schematic diagram of experiment group, 4 fish in a group, including 2 scnllLaa” zebrafish and 2 wild siblings. (b) ZebraLab

monitoring locomotion and tracking path display, the red line showed the burst locomotion (velocity >50 mm/s) , the green line showed the

locomotion velocity between 20 mm/s and 50 mm/s, the black line means locomotion velocity <20mm/s; (¢) small locomotor activity count

of scnlLaa™" zebrafish in one minute (velocity between 20 mm/s and 50 mm/s) ; (d) large movement. count of scnl Laa™" zebrafish in one

minute (velocity >50 mm/s) ; Data are expressed as mean + SD (n=6, #* P <0.01).
5 scnlLaa”” 90 dpf Bt 5 £ 15 3h1T A &
Fig.5 scnlLaa” Zebrafish locomotion monitoring at 90 dpf
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Voltage-gated sodium channel scnlLaa is involved in the development of
zebrafish cranial nerves and the regulation of motor behavior

HE Xue'”, WANG Yuguo'?, ZHENG Yi*, HUANG Yajuan'®, BAO Baolong'’

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University , Shanghai 201306, China; 2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai
Ocean University, Shanghai 201306, China)

Abstract: Voltage-gated sodium channels (VGSC) play an important role in the initiation and propagation of
action potentials in vertebrate cranial nerves. To investigate the role of zebrafish voltage-gated sodium channel
member scnllLaa in cranial nerves, the CRISPR/Cas9 approach was used to establish a stable hereditary
scnl Laa-deficient ( senlLaa” ) zebrafish without significant effect on growth. Compared with wild-type
siblings, there were more GABAergic neurons ( inhibitory neurons) in scnlLaa-deficient larvae at 5 dpf (5
days post-fertilization ) , while glutamatergic ( excitatory neurons) and mature neurons were significantly
reduced. Besides, cell proliferation in the brain was also reduced at 5 dpf. The movement of scnlLaa-
deficient zebrafish at 5 or 90 dpf was more active than that of wild-type siblings at the same time, and the
burst movement of scnlLaa-deficient zebrafish was observed at 90 dpf. These results showed that loss of
senllaa made excitatory neurons ( glutamatergic neurons) decrease and reduced cell proliferation of cranial
nerve, which affected the discharge of peripheral nerve, causing motor nerve dysfunction and abnormal motor
behavior. Above all, the voltage-gated sodium channel scni Laa participates in the development and functional
maintenance of the zebrafish cranial nerve and indirectly participates in the regulating behavior with limited
influence on body growth. At the same time, this research also lays the foundation for further exploration of
voltage-gated sodium channels in the cranial nerves.

Key words: Voltage-gated sodium channels; scnlLaa; zebrafish; gene editing; cranial nerves; burst

movement
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