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¥ Z: FIF] CRISPR/ Cas9 KK g fH AR LERE 1 Pl 1 T A E 352 4% 1Y A JC I 3R (somatostatin, SST') Ji 4]
(sst]) AR Z o @ HLEL 6 dpf( days post fertilization , dpf) [ sst] 7 G AS R T AT 5 S 2, R IR ssed
GEAF M A AL R RN Bl B R T ARk, AR LR AR Y sstl " S8 AR PRAT fa AT 354 4SRRI 3 1A,
504 EEH 2% R, GO(gene ontology ) 7 4 3 HT R W1, AR /3 22 53 FE R 5 B KL 1R A AR 11 o AR 400 1A O
KEGG (kyoto encyclopedia of genes and genomes ) i 4% & 4 W7 QI 2% L 0R & il = R EL- (RNA &A% %
BREVE RN rRNA N A DG B R 00 o 25 SRR WY, sstl ™ 2 AR UK AR 1 I A= 4 ORI 1 82 8 i B8R
RT-qPCR B e 2550 W , BEHLIEEY 10 AR mRNA 23K 728 {0 35 5% s 4 DU 7 25 2R — B, UL I sl Ul
JPERESEA R, 6 A RSB A R AR BUAH LI TC 36 26 o ASBIR IR 45 R y itk — 242 A 4 4

R F I E T RE 28 Je b
KR : Somatostatind 3 PETh £ 5 Ui B R G
FESES: S917 XHEkFRER: A

H: KA 2 (somatostatin, SST) , X Z = KIME
PR , 4 F 1 T i vh 2 245 32,
H A A A K K (growth hormone, GH )
M G4 . AR E )z KL T
WS A2 R G R E 3 | i R
Ji B CETS AR G A 4SRN A A O A
QU IR A KR B R K
R UAFN AN 0 3 5, 4R S R AR WS B
U, PR S RRC LS S R ohEE D

AHESI B A P A AE 6 DA IR BE
(sstl-sst6) ,AEFEAL R, WEL S P AXIRBE T 2
FhoE K £ A, st f1 osst2 ( Cortistating,
CST)'™*', Fe mfi L 2h 4 v, 4 K 40 &K §i 1k
( preprosomatostatin, PPSS) 7] ) 18 i & 1 7K i [
TEAN R AL rb K A 77 A 2 P i % 22 IR (SST-14 A1
SST-28) , SST-28 ;& —Ff SST-14 4 F: v ik K £

%5 B H5 : 2020-04-21 &M@ EEY: 2020-11-15

Uk, PN 3E TR B AT SST-14 BERTRER '
FEfE e B H W F MG S B ERK
TR B W AAAE . WFFE N Ot O TEBE B £ 5L K 4
ORI 6 A KR FE A (sstl-ss16) o sstl A
Hifith PPSST Hif{A, /K fif 7 = SST-14 Jik, e il 28
PN 3 A7 A8 T BT A g e s T ssi2 Al
sstS JETEHS 2 FEHMEST P Ik 5 28 A% ik 7 v 2
[, sstd JEREE ERREA Y, 7255 3 Se L 4 i
SRR A T sst3 F sst6 4y B B osstd A sst2 H
WAL ot G B8R 2 h R T SST-14
FN SST-28 , IS fE 1 SST-22 Fl SST-25 &5 Z Fh 2 =
2",

AR A KINR Z IR AE Y DI RE v REAN ), B
ITAT A2 & A [) 79 A 1K 4 3R 52 14 ((somatostatin
receptors, sstr) , L] Ca®* F1 K* B  FF
WRBRIR /8 B A (cAMP/PKA) | 22 R 5T

EEWE: FIEFIEA)" — iR (A1-3201-19-3020 ) 5 (& 5K [ 4R B2 2k 5 A 4 oF B KR BRI G H bR (HLIX) & 7F 5 H
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778 B SR = SRy N = 1 30 &

A6 B (MAPK) (BERR AL Bl C/ LR = W2 I
T (PLC/IP3) 253k 42 R AR e . filn, 4 fa
( Carassius auratus) SST-14 J{ 3:F 51 Ca® " {5 53
TR cAMP 458 A KR I i o 5
5% £, ( Epinephelus coioides ) 120 eh SST-14 5 35
PLC/IP/PKC Hi1 AC/cAMP/PKA 420 4= K 1%
E:i e/

HECA I, R KA R D RETE s b 4l
EIRZ , Z B SR SS & 1 22 IR 5 41 il 57
RN AR, TP ZMIEXERMREZL
JRAFTE , T RE S B05 122 BRI 72 vh R S A
LA RO ER . TEBE D P AATE 2T 6
ANAEARAN R IR, I EURE V0 25 TR 4 4 % 0 J
TR, IR AR BE LD £ O BIFST somatostatin 585
P fE S ik 3¢ R A FIARBOR L ARSI T
FGNEH R sstl-ss16, AT W] 25514 S
S mARKEE JFHEmAERRENREE . &
WF9E ARy 2 SRS 1) ssel FePMEIA S, F
CRISPR/ Cas9 Ji [K] i 5 ¢ A 1 1 ] £33 35t 4% 1Y)
RARKMFR, BIEAZIRE 2 st SERITRE . (%2
KI5 6 d sstl ZEARRAT-th 5 B Az B AT 5% )2
¥ LT, B ssul 4l 5 AR R R L AE W
B AN AR S AN R, Ay i — 2P 4 AR K
RAEBE D F L & h R TE DI RERE W] 107 1] .

U BRIk

1.1 REsh¥skiR SR

R B A BUBE L f0 R AB it &R, KT
BB A ar B 2R DR B A= Y1k 2= 5 4
Y EE IS T . B A M4 IR IR T R AR Bl
Ve IRZ 0 2xBOR AL 3L, 4z RE B L £ 53 58 b 1 1]
It o 1NHG i ] £0 44 55 9 B SR 0 TR IR IR 0 R 48
( Aquaneering Inc,San Diego,CA,USA) , /KIEAFF
1627 ~28 C,pH 7.0 ~8.0, 8 FF 0.25 ~0.75, 4
RSAH SR E WS/ T 200 mg/L, S HRIR 14
h BRI (SGIRSR .54 ~ 324 1x) #1110 h BRI, BE
Lh A1 2R R KR SRR K B 5% IR A7 T 28. 5
CHIFESRAE P AT
1.2 CRISPR/Cas9 )3 sst] T
1.2.1 CRISPR/Cas9 # 5#3]

F]F Ensembl genome brower {4 /% (http . //

html ) 4 M sst]
( ENSDART00000059791. 4 ) K 4 & 7 . N &+

asia. ensembl. org/index.

http: //www. shhydxxb. com

S5 %17 &S M htp://zifit. partners.
org/ ZiFiT/ChoiceMenu. aspx ] 3 Tl ] Cas9 & H
RO sse] HE DR RROBR AR ROEFRTESH 1 DMAM R T,
ATG J5 95 bp Ak FIF NCBI [ il 45 00 #8 5 f
T

HR PR SR S A7 BB PCR OIS | 1y, 46300 5
BB « BT 5 E AR Z A] AY BEE R
T 100 bp, I H.F{i7 51 4 248 5 A BE 25 AR i 5|
Py 3 HE AR PR RS 2Z (8] Y 22 KT 100 bp, ff T f5 2%
RV . ssed A6 I 51 #4744 e BE Oy 480 bp,
PCR § 84 B — 50, S | WP 9 3k 1

F1 sstl 5|HER

Tab.1 sstI primer information

FEFH Ak FIWFHI(5"-3")
Gene Reference Primer (5'-3")
sstl-F CACCTCCGGTAGGATTCACG
sstl-R TGTCCGTGGTCCTGAAATCG
sstl A CTCA T
$s T7-sst] -sfid TAATACGACTCACTATA-target

GTTTTAGAGCTAGAAATAGC
AAAAAAAGCACCGACTCGGTGCCAC

trac rev

1.2.2 gRNA il

LL pUC19- scaffold plasmid JFii i (db 7
Kegor 1B 58 B BRI AE B S B = I 77 )
HEA T7 Ja8h 775 sl HeH gRNA R
scaffold 55504 _F 375 |4 (T7-sstl -sfd) F1F Jigi8
19 (trac rev) #EAT PCR 71 (£ 1) o PCR S
KZ . HIF enzyme Mix 25 pL, [ Fi5I#45 1
wL, pUC19- scaffold plasmid f&i . 100 ng,
ddH,0 # 2 50 pL, PCR SN A 98 °C FhiAs Pk
3 min;98 C2E 30 5,65 CiE k 15 5,72 C Lk
30 s, S 35 ME, feJ5 72 CHEf S min, fd
J DNA Clean & Concentrator-5 ( Zymo Research,
D4014 ) 157 & alifk PCR ™4, DLalifl ™4 i
R Gl MAXIscriptt® T7 in vitro Transcription Kit
R B IEAT RSN 57, G B sstl gRNA ., FIJH] Licl
PLYE 4k sstl gRNA , {ifi il Nanodrop 2000 jil] 5
gRNA & i H1 OD {8, 2% 3505 B 5 ¢ v, 1K A6 )
gRNA Jiti .
1.2.3  BHES

#: 1 nL &4 100 pg gRNA Fi 300 pg cas9 &
1O T pe ot 4 s A T R A PR A W) IR
TESFE 1 20 M 30 B 5 e VR iR Sl W i v, 3 1 G
200 MRS, IF0R B8 R T 0 Y B AR R B 1 £ 0 i
PEXTRE, 14T 48 h 5 UG (25 #,5 #/ %)



5 1] BASCIE 45 s somatostatind 3 Rl 58745 B Ty fa A T-fa 5% SE AL 40T 779

TR AR IR R 2 . HAAD TR 8 5 MU R B
F 1.5 mL .08, iMA 50 L 50 mmol/L #Y
NaOH , 7843047 , 95 C 78 20 min, A S5 pL 1
mol/L Tris-HCI, 10 000 r/min Z.[> 6 min, H 2
pL DNA F 35 W A, TS e i 5 | 1 kA 7
PCR ¥4 ,PCR J W 4614295 °C #2544k S min, 95
C 305,58 °C iBk,72 °C 1 min FE,30 PMEHE,
72 CHJEIEM S min, SRJGH T7 IR N DI (T7
endonuclease [ ,T7E1) & M8 o5 Gl R 20, 2 b
K% .PCR 7= 7 pL,Buffer 2 1.1 pL, DEPC 7k
VRIIZE 10 pLo fLA0.25 uL T7EL [§,37 CIEH
45 min, 2% BRJEHEEE IR 120 V HL Pk 25 min, ¥
TTEL P00 B PERY PCR =ik 24 TA 9 T
FEC EE) By A BR 2w A7 I 7 56k, #)
chromas B 3 B7 B8 U2 75 mCBR 2. TTEL
TG00 R0 A BH 2 1 355 o 2 b, iE A T A A
RIS E S
1.2.4  sstl JENATHE F) RASKERIBEE

FEPRPE By SEPAERISN RN F, AR R
30, B3 AW F, R, TR SR v S
LA, s HTHE s A DN 5 | 9 i 4T PCR 973, it
TTEL FEUIAI B 1) e B 22 pMD19-T 4844 ik
AP, jE 5 Serial Cloner 31751 L X i€ F,
RRARAL
1.3 2 RNA RS RANF

WAy LR Fy NG AR, Rl
TTEL BRI % SL R R, 3145 F, gl 5848 K
SEAAL, ¥ F, A RFFBYEREAG 2 hiE A
B RN G EFEA R NSRS By IR, ¥ F,
JEHGE T 28.5 CREFRAAMAL 2K 5 6 d 1
fi, BRI LS R EFAE BRI 265 S AR R
HAET AP AT B RNA $2 50, 38 . 48 A
1 mL TRIzol %77 ( Invitrogen , USA ) 2J3% il A 200
wL G5, BT S B DLIE, 5% LR, e )n
T JC RNA R K rh, LIRS 48 B AR AU 8
RNA il 4 459874 . RNA, i fil NanoDrop 2000
(Thermo , USA ) A&l £ it Hh L RNA 1935 5 Je
OD {H, FI ] 2% SR W 5 e v KA S RNA J5
B F 2 HEE 2100 42453 B4 ( Agilent, San
Diego, CA, USA) ¥ Ul i &, ffi F§ Ilumina
(Vazyme ,#NR603 ) VAHTS stranded mRNA-seq

Library Prep Kit il £ M 7 3C B, 354 A [lumina
Hiseq X Ten( Annoroad Gene Technology, |, +
ESDRIII)5 8

L4 SEYERZEST

{# F Trim_galore wrapper script version 0. 3. 3
( Krueger, 2015,
babraham. ac. uk/projects/trim_galore ) ¥ JR 4552 1
AT I3 4 R G 4, 2 BSUTRT BRL ) AT Rl R T S i
RT3 Galaxy A HTF & M
Fil RNA-seq HLXTHCE HISAT v2. 1.0 B A"
BYDIAE U8 T HY P 51 A 2 B 1 0 225 Ak [ 4
(zfish_GRCz11), fifi i Ensembl Genome Browser
(http://ensembl. org) | A 5 SC4F A4S B W E
e (L ogtf) o fdi A Stringtie version 1. 3. 6 20 %
e ST R DR SR AR =R JE AR i) DeSEQ2
version 2. 11.40.6 &7 £ HFikHRH R E
A B R P o< 0.05, ff ] G.
profiler'”' #£47 GO ( gene ontology ) . KEGG ( kyoto
encyclopedia of genes and genomes ) Fll Reactome i
P AR I ReVIGO BREITUARIY GO R, It
GO BT I8 ™ {1 Cytoscape 1745 5L i
R
1.5 w3t EE PCR(RT-qPCR)

Sy 3 4B A BRI 3 2 SRS AT (6
dpf) $2 B s RNA, i Jf] PrimeScript™ RT reagnt
kit with gDNA Eraser ( Perfect Real Time ) &7 &5
(TaKaRa, RRO47A) ¥ RNA (1 pg) 2 ¥ 5 i
cDNA, F: 42 F - 80 C vk #i. i A hips://
blast. nchi. nlm. nih. gov/Blast. cgi ] %l % 11 RT-
qPCR 51 91, Fiv A 51 9 4 0 &% A8 1 0 90%  ~
105% , 5975 W3 2, Lh cDNA Jgtsit , B-actin
KNS HATHOE mRM . RT-qPCR WK R
LightCycler® 480 SYBR Green 1 Master 10 pL,
cDNA 1 pL, F #5945 1 pl,RNase free water
TR FR R 20 pLo KA AAFH 95 CL10 5560
C,30 s;40 DMEHR, e AR R 2 %
(Livak) 3EiEA7 15, U0 45 R X (E « AR
1% (Mean = SE) /5, F ] Prism 6. 0 {E&], % 755
PR 5V 22 S A B 2R AT ¢ K, P < 0. 05 I
AREEZESR,

https://www. bioinformatics.
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780 SR I IS S N S SO 30 4%
%2 RT-qPCR3|#ER "
Tab.2 RT-qPCR primer information 2 “H
é‘é . fZ*fT\ ﬁllj%ﬁiﬁgg?;)') 2.1 sstl RTEE
ene elerence rmer - . ML
. Forvard CGAAGAGGCGCATTACGACC A4 sstl SEN AT A, AR — M7 it
pr Reverse GAATGGCGATTCGTGTTCAGG T CRISPR/Cas9 Z Gr 4 [a] {7 o5, ¥ 55 K & Ry 20
b Forward AGCAGGTGCACTCGCTTATG bp , 85 A0S B ANE Ta, 4 ¢RNA 5 Cas9 &
Reverse GGACGGTATCTAACTGGACCC
SRR 1 4 {5 L TR T 8 VG
oo SERITERES | AU 8T S
alf7 Reverse TGTAGGGGTGGAACTTGCTG I TTEL Jgxf 48 hpf MG 647 B IR (& 1c)
g Forward CAGTGAAGAAGGACCAGCCC [R]F X PCR F= 80 7 56 E , & BRAEHE S Ak H B L
Reverse GGAGAGTTGTTTGGGCGAGA . N
I H THeR M E AT &
;3 Forward TGTGGGATATTGGTGGTCAGC E(E 1 d) ’7% H sstl ERNA LR LR L ’/H
o Reverse GAATCGTTTGCGGTCTGCAC FHME Py SEPAERISNE PR F, S0 FHR, RS
g, Forward ACGGTGCGACAAATCCAGAG Bede 7 bp F110 bp RS IGZEAE (& 1b) |, Siflifs
Reverse CATAGGCCGATGGCTTCTGTA SLH SOk 2 F R 4 4g 2 SEL A
Forward GTGTATGACCAGCAGGTGGG %;%E U= JHJE< H2). F Ij\] e Eﬁ\;%ﬁ{fﬁ R,
S everse TCTTGGCATTGAGAGCCTCC G IR IE 5 S R A IR 45 R . 6
oy Forward CCACCGAGGGAACACCTCTA dpf F, B A= BRI G ARARA -0 -4 755 S 4 20 HT o
Reverse CCATTCCCAAGCACTCGTTC =
2.2 > | ii=
Forward AACGCAAAATCGACTTCCTTAC wRARF ﬁy_iiffﬁﬁ . )
PARS p erse CTGTGATGCCTGTTGACTGTG X6 dpf sstl™ JEAE RIS A AT £ e s 2 0
y Forward TTGTACACCAACCGTGCAGC 0T, ek 174 849 174 ARG K (Bp AR Al
te Reverse GGCTTTATTGTGGTCTGGCTT _le‘ﬂ 21 148 551 /I\ %}flﬁg—ﬂzﬁj 17 276 605 /I\)
_ Forward ATGGATGAGGAAATCGCTG = o )
Bractin: p everse ATGCCAACCATCACTCCCTG LB AR B AL Ns M1 4% Sk g B 7 A, 15 F
170 625 884 E i 2K, Q30 S 95% (#£3) .
protein
.
5
GCCAAACTCCGCCAACTTCTGCAGAGATCTCTCCTCAGCCCTGCTGGA
(a)
Wild Type: GCCAAACTCCGCCAACTTCTGCAGAGATCTCTCCTCAGCCCTGCTGGA
Mutant1(-7 bp): GCCAAACTCCGC-------TGCAGAGATCTCTCCTCAGCCCTGCTGGAAAA
Mutant2(-10 bp): GCCAAACTCCGC--------- AGAGATCTCTCCTCAGCCCTGCTGGAAAACA
(b)
bp
1 s t 25 45 676 0 il
P S e R R e e S e e
400- . . b
200

(c) (d)

(a)sst] FENH—AIM BT EAFE AT 5 (b) B A A sstl " DNA FF5 {5 B, 28748 1. =7 bp, 245K 2: - 10 bp; (¢) TTEL AEEI#:
s Cd) M
(a) Structure of the target sequence in exon 1 of sst/ gene; (b) The DNA sequences of wild-type and sst/”~, which shows the sequences of
deleted 7 bp in mutant 1 and deleted 10 bp in mutant 2; (c¢) T7El enzyme digestion; (d) Sequencing map.
1 CRISPR/Cas9 BT & sstl =IT{E
Fig.1 CRISPR/Cas9-mediated sstI mutant in zebrafish

http: //www. shhydxxb. com



5 1] BASCIE 45 s somatostatind 3 Rl 58745 B Ty fa A T-fa 5% SE AL 40T 781

M LS TRI QCALALLSTLALAUVS

1 ATGCTCTCCACGCGTATCCAGTGCGCACTGGCGCTCCTGTCCCTCGCGCTCGCCGTCAGE 60
LR RN RN N NN AR N RN RN R RN RN RN R NN RN R RNNNRARRRY

L ATGCTCTCCACGCGTATCCAGTGCGCACTGGCGCTCCTGTCCCTCGCGCTCGCCGTCAGC 60
MLSTRI QCALALLSTLALAVS

S VSAAPSDAIKLROQLLAOQRSTILL

61  AGCGTCTCAGCTGCGCCGTCAGATGCCAAACTCCGCLAACTTCIIGCAGAGATCTCTCCTC 120
(RN RN RN RN RN R RN RN RN N RARRRRRAY RRRRSRRNRNNERANY]

61  AGCGTCTCAGCTGCGCCGTCAGATGCCAAACTCCGC TG
S VS AAPSDAIKLTER

TCTCCTC 113
C RDLS S

S PAGKQVEKOQHLQTTLHUV *

121  AGCCCTGCTGGAAAACAGGTAAAACAGCACTTACAGACACTGCACGTCTGACTAATGTAA 180
I A T e R R N T R AR

114  AGCCCTGCTGGARAACA CAGCACTTACAGACACTGCACGTCTGACTAATGTAR 173
AL L ENR

(a) -7 bp

MLSTRIQCALA ALLSTLALAUVS

1 ATGCTCTCCACGCGTATCCAGTGCGCACTGGCGCTCCTGTCCCTCGCGCTCGCCGTCAGC 60
PEERRIREER e e

1 ATGCTCTCCACGCGTATCCAGTGCGCACTGGCGCTCCTGTCCCTCGCGCTCGCCGTCAGE 60
M L STRIQCALALILSTULALAUVS

S VS AAPSDAKL R ROQLLOQRSLTL

61 AGCGTCTCAGCTGCGCCGTCAGATGCCARACTCCGOCAACTTCTGCRGAGATCTCTCCTC 120
LR RN RN RN RN R RN NN RN N RN N RN ARNNY] (ARRRRRRARRNY]

61 AGCGTCTCAGCTGCGCCGTCAGATGCCAAA TCTCCTC 110
S VS AAPSDA AIKTLHR R R DL S 8

S PAGEXKOQVEKOQHLOQTLEHUY *

121  AGCCCTGCTGGAAAACAGGTAAAACAGCACTTACAGACACTGCACGTCTGACTAATGTAA 180
LR TR O e e et e g

111 AGCC ACAGACACTGCACGTCTGACTAATGTAR 170
AL LENR

(b) -10 bp

“u PRI T T HEACR S B A B LE, SR R SR A s 41 0y HEAU R L T

“ %7 represents a termination codon; Blue box represents the deletion of the base compared with the wild type; Red box represents the

termination codon.

B2 BFABIF0 ssel " RIS E RS HL Xt

Fig.2 Amino acid comparison between the wild-type and sszI”~ mutant

R3 FEEM sl REGERAFIIER

Tab.3 Information of transcriptome sequencing of wild-type and sszI”~ mutant

A FAIE R

Information of transcriptome sequencing

HpAE
Average WT

Jelf
Average MT

JEIR T3 %L Raw reads number

E 758X Clean reads number

R T Y E 43t Clean reads /%

5T & 751 %L Low-quality reads number

Ns #5184 Ns reads number

V5 YL 75180 Adapter polluted reads number

JE G 3 BT KT 30 AR IEEL L 1] Raw Q30 bases /%

o B ST A T B R T 30 B Clean Q30 bases /%

2.11 x107 £2.60 x 10°
2.06 x107 £2.56 x 10°
97.00 +0.46
6.82 x10* £5.94 x 10°
7.48 x10° +1.46 x10°
4.80 x10° £9.22 x10*
94.00 £0.07
95.00 +0.06

1.73 x107 +1.04 x10°
1.69 x107 9.8 x 10°
98.00 +0.26
6.08 x10* +2.18 x 10*
5.65 x10% +1.96 x 10°
3.02 x10° +4.85 x 10*
94.00 0. 11
95.00 0. 11

TEBUE LU M + brifi2s” Fom o
Notes: Value represents “Mean + SD”.
2.3 ERRLER

BT BE LA 2 8 B 32 03 AR DG 1 23
B, sstl ™ 5 A5 (A 0 B A R AR 22 J) S BB I 4
B [ — A Z (A S B ARG (1 3) o bR
GIMTIE KRB, sstl " FRAR AR S B R AL 2 ) 34 858
NEFRIRIEH, Hp 354 MREN KA EFE B
4,504 NI R IX W FE T, RBERRTE
19 10 DB, A4 4 A B3 IR AL A% R
1 (nuclear protein 1,nuprl ) 25 W RRER 2 % 12 i
W W& ) ( protein phosphatase
activator, ptpa ) | $71 34 %8 #& [ 2b ( prohibitin 2b,
phb2b) FF5 8 H 518A (zine finger protein 518A
nf518a) . 6 3 T IR BYFEH : WWC ZJ5 1
3(WWC family member 3, wwc3) . PU Bk 5 &5 45 14

2 phosphatase

15, 4 (tetratricopeptide repeat domain 4, ttc4 ) | F 4
fith RNA ( LOCI100535170) . PPFIA #5 & & H 1b
(PPFIA binding protein 1b,ppfibplb) Z&Hi {4 Fp
70 6] 2% A 8 {5 [ ( translocase of outer
mitochondrial membrane 70 homolog A, tomm?70a )
LA RINE A IS L ] (si:ch211-281124. 3 )
(% 4), REMKFAH 2 415 SST-GH-IGF
( somatostatin-growth hormone-insulin like growth
factor ) Bl AH G 1) . 25 T 1 22 S BL AL, Oy e B R A
H K 7454 25 B 1a (insulin-like growth factor
binding protein la,igfbpla) FlfE 5 ZrEAKEH T
2t 4 % [ 5a (insulin-like growth factor binding
protein 5a,igfbpSa) .
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(a) Principal components analysis of transcriptome samples from wild-type and sst/ 7~ mutant showing separation between the two groups along

C1; (b) Correlation of distances between wild-type and sst/”~ mutant samples, and a darker colour indicates a higher correlation between

samples.
3 RBMIRRL
Fig.3 Summary of sequencing data processing
x4 REFLHFLEBRZIESEEERN 10 MEE
Tab.4 Top ten differentially expressed genes in the mutant compared to the wild-type
ALt £ HE A D XTEUE KEIE P A

Zebrafish GenelD log, (FC) Adjusted P Description
nuprl _1 3.97 2.96 x 10 ~* nuclear protein 1
ppp2r4_2 3.78 1.14 x10 % protein phosphatase 2 phosphatase activator
phb2b 3.76 1.38 x10 % prohibitin 2b
sizch211-214e3.5_1 3.61 4.86 x10 % zine finger protein 518A
si:ch211-281124. 3 -3.48 1.28 x10 7% unknown predicted protein
wwe3_1 -3.55 4.27x10°% WWC family member 3
tted _1 -3.82 5.08 x10 % tetratricopeptide repeat domain 4
LOC100535170 -3.89 1.54x107% a non-coding RNA
ppfibplb -4.67 7.94 x 10 =% PPFIA binding protein 1b
tomm70a_1 -5.90 1.03 x10 ' translocase of outer mitochondrial membrane 70 homolog A

2.4 GO(Gene ontology) E £ TUIRETT AT, S R A R A e R R illﬁl
SRPAERIAA LG, sstl " AR R R L 43 AN RS M RO SE-RNA 3 12 T M
FIE GO W, K IE T A i BE0G, 1F 2 “BRAESEIE B HE RS LT /R AT T (RNA EI’J
HEBMAME AR EY S A K. PN A IE" (8 S) o gl 2250 r 24
FAMRNHERE RS N TER R, 0 TR BRI T

JREHER tRNA QR BEIEAL R IR QI TRBRIE B B Al A
FE” URNA FAEMEAAL R (B 4,36 5) o 1E9)
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The scatterplot view visualizes the GO terms in a “semantic space” where the more similar terms are positioned closer together. The colour of
the bubble reflects the P-value obtained in the G:profiler, while its size reflects the generality of the GO term in the UniProt-GOA database
(bubbles of more general terms are larger) .
4 sl RETGAAMEFER LN FTIE GO BE
Fig.4 Enriched GO Biological Process in sstI”~ mutant compared with wild-type

RS sstl " REGFEMFLAEZRRIZIERNEERERSH KEGG 1 Reactome i 5%
Tab.5 Enriched KEGG and Reactome pathways of differentially expressed genes
with highest probability in sst/”~ mutant compared with wild-type

i H Item J5%)%5 1D #E1E P Corrected P

KEGG

Sk t-RNA 4 % Aminoacyl-tRNA biosynthesis dre00970 1.90 x10~"
NABR KA R M E R Alanine, aspartate and glutamate metabolism dre00250 8.65 x 1073
S HEBR 45 I, Biosynthesis of amino acids dre01230 1.18 x10 73
{5148 Metabolic pathways dre01100 4.99 x10 3
2K [E %4 ) Steroid biosynthesis dre00100 3.76 x 10 2
KA BR S L Arginine biosynthesis dre00220 3.76 x 1072
EAZAE YRR AR G Ribosome biogenesis in eukaryotes dre03008 4.61 x1072
Reactome

N MIAZ AN ZH I ' RNA i L rRNA Processing in the nucleus and cytosol R-DRE-8868773 4.45 x10°*
rRNA Ji1 L rRNA processing R-DRE-72312 4.45 %1074
2 A% A0 MK 325 vRNA il 3% 42 Major pathway of rRNA processing in the nucleolus R-DRE-6791226 4.45 x10 -4

and cytosol
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5 sstl” REFAXIFER S FIHEE GO BE
Fig.5 Enriched GO Molecular Function in differentially expressed genes of

sst]”” mutant compared with wild-type

2.5 KEGG ( Kyoto encyclopedia of genes and
genomes ) 5 Reactome i 2% 53 1
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#P<0.05, * *P<0.0l, * % % P<0.00l, % % % %P <0.000 1 represents statistical significance, no significant difference is not
shown.
E6 FERMRTEHEEXEERRZETNK
Fig.6 Changes of gene expression levels in wild type and mutant
2.7 6 ARBFERMRTEEREMEKSH igfbpSa. igf VAT A Y OB R -, IR )
e AR, SR AR I, RAE RS 6 T IR AR RN S8 AR AR BT i B AR AT A0 AT

KT WA E T A igf (insulin like growth  Z5SRABL, SEFAERIA LL, AR I LA,
factor, igf) 45 & H H 22 % RIBIE W igfbpla I (KBTEBBTN R, HE TR EMEER (K T) .
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Fig.7 Body length and body mass analysis of 6-month-old wild type and mutant fish(n =15)
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sst] FENRAE S8 6 dpf 1140 A FE R R ik i
RABEAAL U T 2R R e R AR AR
Ao, R Y 22 S e IR R DR S5 AR AR O, T
SRR AR SR, sl 3RAR
P B 858 AN 22 ARGk HE A, HA 58% (13 1A
TR, SEAERA L, sst] " RAF R E A 2 5
RS 10 DI A 4 DB B B, Hop
— S 5 200 S IR R AR O, B A AR T 1 (nuclear
protein 1, muprl) ) 5 (1BERAHE 2 BERRHEACR A1
( protein phosphatase 2 phosphatase activator,
ppa ) B B KE B B P 2b ( prohibitin 2b,
phb2b) ™ S ssel FEPRIBR S5, A KA 2
A AR E T REAIG , 40 7 4 2405 23 . A
FER B0 UE 73X —4518 , 045 100 i 240 1t 18 5
FIAE 20 M 08 172 25 ] ( WWC family member 3,
wwe3 )AL TR W1 AL R A0 B
(tetratricopeptide repeat domain 4, 1tc4) ", 45 HF
5 M nupr] S DR B 2 mT LA 1 2 %
AR, I H A sstl Hd /R (Mus musculus)
(OB 57 A AT AR /N R

GO BT F B, sstl ™ 5878 4 5 B A= I AH
He, EHERG G M (RNA A B0E M EERR E R
FZREAA A i LA B A A 0 i AZOHE 4 1) 40 i
SEAVL A TH i B 4 L IXAE KEGG Fl Reactome Jf
SR AR P AR — RS, 0 tRNA M)A AR
FIEIR W) & ARG S TRNA i T 31
[ AT

WESE LSRRI sstl ™ G AR AR 3 3 oo P
B X — R IS T 28 rp A A 3 R s e fi
FRR KA AP A RO 5E— 30 B, 76 K B
(Rattus norvegicus ) F T £ rpr | A AR (19 T
5 L FFP R =15 vk B Joy it 0% 12 1) 722 A, 8 T 52 3
I RG I07 B A i A A K R AR/ R
i o A R 2 T AR T, TR AR cAMP
(cyclic adenosine monophosphate ) F1H jil = fig Ig
iR S L BRIz AN AR KR N
U L3 AN A A R A A T

H: K % 2% ( growth hormone, GH) 3= % 3 1
IGF (insulin like growth factor, IGF) &5 1 ZS {L A
RPN AR R S T4 e rh SST iy
GH-IGF Sy — 8 o SR -5 B A RUAH L,
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LR LTIk, ssel B PR 548 3 3 SST1 3R 1 2k
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Transcriptome sequencing analysis of somatostatin 1 gene mutation in
zebrafish larvae

ZHAO Wenting', CHEN Jie', LOURO Bruno®, CAO Lei', MA Jing', MARTINS Rute S. T.?, CANARIO
Adelino V. M. "?

(1. International Research Center for Marine Biosciences, Minisiry of Science and Technology, Shanghai Ocean University,
Shanghai 201306, China; 2. CCMAR-Cenire of Marine Sciences, University of the Algarve, Gambelas Campus 8005-139
Faro, Portugal)

Abstract; Somatostatin ( SST) , is a kind of neurohormone with key roles in regulating growth and metabolism
in all vertebrates. In zebrafish and other fishes, SST peptides are encoded by six genes, and sst/ exists in all
vertebrates and is the most evolutionarily conservative. Here, we explored sst functions through a
transcriptomic comparison of 6 days post fertilization ( dpf) zebrafish sst/”" mutants generated by CRISPR/
Cas9 gene-editing technology and their wild type counterparts. It is found that several biological processes and
biochemical pathways were modified in sst/” zebrafish. The mutant had 354 significantly up-regulated and
504 significantly down-regulated genes. Gene ontologyi ( GO) enrichment analysis showed that most of the
differentially expressed genes were related to the biosynthesis of amino acids and proteins. Kyoto encyclopedia
of genes and genomes( KEGG) pathway enrichment indicated metabolic pathways as well as pathways related
to amino acid biosynthesis, aminoacyl-tRNA biosynthesis, ribosome biogenesis and rRNA processing were
highly represented in the mutant, indicating a more active protein biosynthesis and metabolism. The results of
RT-qPCR illustrated that the mRNA expression trends of 10 randomly selected genes were consistent with the
results of transcriptome sequencing analysis, indicating that the transcriptome results were accurate and
reliable. There was no significant difference in body weight and body length between 6-month-old mutant and
wild-type. The results provide a foundation for further exploring the potential functions of the somatostatin
gene family.

Key words: Somatostatinl ; zebrafish; metabolism; protein biosynthesis
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