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W5 hoxbda FEDAEAR B R RITHEE

BobA, EAH, TR, AwE0, A 5

(L. IR RS BHGRIEE ARl 2 PRI S BEFE ol , 1I 2013065 2. 1 IR R 27 7)™ bl ot 98 5 4l -5 41
HETEAKRE, Ll 2013065 3. EHFEETRAE ARSI E A5, 1 201306)

@ E: W (Danio rerio) 5% [T hoxbda TENEHF Y TREAR WL FEARGE , 2 1 W] hoxbda 1ELoHER T H
AR, PR DR TR B AR mRNA JE DR 3 38 77 i, 4090 46 B B £ rh B A i 2608 hoabda RE X, % BRI il
B KIE hoxbda WIIRIGTESS 3 K BUO AL IR I O O JIE PR A0 e A9 R R o 0 e S A7 4% S 3 A X B8 A 7Y e
hoxbda TERE IR AT O URE 57 56 DR A S0 2 Se e 0 b A, 0 1 45 2R S 7 hoxbda BV Jif 14000 JUE 24 £ 2 3%
Ko BN AFIEN 0 F, BRI hoxbda JE I IRIATFAESE S S0 O IR R R . g — 2l gPCR
Kl hoxbda JUIRIG O MERISCHE N M5 B L, G5 5R BN hoxbda FFEST , 2400 NE R B OCBERE DN i B 2. 3%
PR R TR JUE A 2 0 A B G B BE N mppa W1 B9 PSSR I BE 5 £81 howbda TTHR 23 5 00 JIE 45 14 W
B IS, O B T R0 IR B AR B A2 AL, BFTE R B hoxbda TFEBE T o 1.0 IE K B R T 1F

A IF A A A58 K qPCR S5 RAYIPIRER hoxbda P #20 NEIE 3 ) 70 A L2 0 EFR G 7, TRAC AT TXE G e %2

BRI
KFER: hoxbda; FEHERE; DIEEE; LM
hESEES: S917 XHRFRERD: A

Bt 4 ( Danio rerio) S IRAR AW, HAR
RRG G0 NN HAL G HESI Y LT M
L2 PR T B A2 9 5 LR 188 1 2 R R )
REAGOL SRR BRE T 00 JUE S 5 T 000 B o i
JZE W0 M JELIE T SR I FE O 10 B (heart
tube) ' . PRBGTE Z K5 5 24 /NEE (24 hours post
fertilization , hpf ) & B — 1% A X (leaflets ) 1)
JFUAZOIR S5 o 7F 36 ~ 48 hpf B f Lo I
WAL AR O MERE A TF B IE T i — B Bt
AN AR UK . 5 1E 100 hpf J5, 0o J)E
TEG %45 (AV canal, AVC) & Sl— M RIE™ 0>
IS 2 HL i BE DR SF I 28 R AR R 7 B
HE O A8 (A ] DX 380 T A T e 2 B
BeAh, 7E 55 2R AN FL S Wy b, o0 JIE R 22 065 20 i
(cardiac neural crest cells, cNCCs) Z 5.0 JE 7 H
il (outflow tract, OFT) fYTE B¢, IF 7= 4 OFT it v
o 6L - L

s HEE: 2021-05-24 & E B 2021-06-04

OIS T R— A R T R B i A, O L%
B 1L R R R, AR 2 SIS R EM
FHRED o o, Hox % 5% PR 77645 HE 50 ) 1 30
KR R . Hox 3K 47—
R I IRES MR A 5 S R T R, LT AE T
FZAI R ERAEAE " o o Hox JE[H 1652 00 i
ZUS ML L BE ) R AR i
SR IS AN A 3, JURP Hox 35 (1 FNdtas &
DRI T g X W 5 8 ok 0 ik ) 2% 7 B T
B Hox SEFR B2 3K 1 B AT I 28 SL 4 MRy
S, BV TR A 373 0 3 PR 3k X Il e 307
AR (1 Sk B, L3S 3k I ) HL 57 d B R R
VR A IR AR 30 1) 8 7, o T RE A2 I i 3 Howe
SEIA 9 5 M, MAKKL 261 75 /N B & B,
Hoxal ¢4 S350 SV Ao JE 3% 1 388 1A 30 ik
WiIF . BEELfh hoxbSh [ 5 R A e 23 5 35000 U
SO A SR, O B BCR O, 0 B R RN

ELWBE: [ER AR (32170423 ,31501166 ) ; iRl H R Z 5 24 WL (15 YF1405000)
PEZ®IST . WIH)Y(1994—) & L HE A, BFFE 07 16 i A 5 R T AE W) . E-mail :964496004@ qq. com

BEEE: 1 52, E-mail; y2u@ shou. edu. cn
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hoxbda F: P AERE M EETT A & 5
O I B AR ILARGE

T WFIE hoxbda {EBE Tt I % & BIAE
FHT, A SO S L R TR AR X hoxbda AT i
K%, & PH hoxbda £ 3 dpf BF Hy BCyEL I i O i
PR (2 350, HE T ] qPCR 4G 0000 E A 6
JEPITE hoxbda JTBRIG K8 L ., qPCR 45
R, BRI hoxbda J5 B — IR 0 SR
Pl 22 U A0 14 0 3 S G i R 2 1 BRI A
HF, IEA LI hoxbda TE.0 % & IR
VLB S

BRIk

1.1 sSEig#rst
L1 1 BEEfhfh R r kIR S5 R0
JIT R A= RUBE 34 0k AB i R e 5E DH BY
HE FIBE L f8 Tg (myl7-GFP) Fil Tg ( kdrl-GFP) b
UK AE K T BN A S 5 ) B D £ 1Y) SR G
BRI AR AL B, 143 BB b v T 1 R 2 Bl W 2 2
FHEHE HE4T (IACUC SHOU-DW-2021-042)
BES SRR K R G TR K &0t 5
AN B FIEE AL HE, /K 28.5 °C,pH 5 7.0 ~
8. 0 i Lh )™ O AE L A 5T P 64T, IR IR L I 57
FETELEEK T 28,5 CHEIRAR 355 , IR K

BRAOK . —AEZHE G5 3 KIT IRl 226
5 RPLMREJE A, 55 20 RIF 4G /D B e, FF
ZERFR R 30 K, DK 4 L B IR OK R G
FRB o MR RN ME £ SIS P AR T T 40 0 52 O
51 T A0 55

11,2 ki 5 # Ak ik

pXT7 JRUREL iy b 5T R 27 5K 1 208 B, i %
KEA hoxb4a CDS-pXT7 phASSLHG 4 v PG
113 XAs A

ARSI i A AR £3.4% PCR A ( Bio-rad , 32 5 ,
C1000 Touch) . % Y& € 1= PCR 1Y ( Roche, 75 & ,
LightCycler™ 11 ) |1 % 5% 6 i i3 5% (ZEISS, {8 [,
Axio Imager2) ,

S e 0] 3 A AR A B s an &
(Life Technologies, 24 [E ) |, FastStart™ i fff SYBR
Green TR & ( Roche , fE[E ) \NBT/BCIP B[ %l 5.
B (Roche , 7E[H)

1.2 LA *
1.2.1  BeAKIRIR R AL A4 AL

TEDE S f L PR 4 i X (CDS) 5 4 % F I IX
B TRET 1Y 7 Mg ETin b T7 23T,
DLEF A U BE T4 1 ¢DNA AR PCR,PCR 7=
b2 S5 HEST AT IR SN 5% | B IR AR IR iR S AL
FAT T PR (R 1) 6

&1 Ris519F5

Tab.1 Sequence of probe primers

S1¥) 4 FR Primers

J#51(5'-3") Sequences(5'-3")

hoxb4a-F
hoxb4a-R

CCTAAGTTTCCACCCTGCGA

TAATACGACTCACTATAGGGAGATGGTCATCAGTGGAGGGCTA

myl7-F
myl7-R

TTGGCTGCATAGATCAGAACC

TAATACGACTCACTATAGGGAGAGCTGCTGATGTGAATGTTGAAC

T FRIZS T7 B 31751

Notes: The underline is sequence of T7 promoter.

SE— K BE L R [ A . A BRI
48 hpf MG, 7 ZEAE 24 hpf BHIIA PTU (128
FE2-BMR) IHIBE L Al KR R IR RG £
1.5 mL 20088, S IR 2 B 04 Th I SR K
SRIGIMA 1 mL 4% Z R 4 CRKSR . 6
2 KAl 1 x PBST J&¥E 2 ¥k, £k 5 min, 2R 5 H
TR 0K 30% 50% \70% 100% 1) £ B IR
AR . RS B0h 70% 50% \30% (1) 2,
FEMRIR K, SR IGHE PBST sk 2 ¥, K 5 min,

i/ 10 peg/mL 1 # K (Roche, 7 [5) 40 # 20
min J5 , B T ERE B 2258 WP, A 65 C 4%
K HIER 4 ~5 h REIAE A 1 ng/wl 315
IS , TEZR ST P 2R 58 i I 3 BL ] 5%
SESEIMYE I 2 mg/mL BSA B E I, A B0
TSR T XTI AR#EAT B 3 ~4 h, B4

J& AR FR L5 000 [ LI AT b 55 2 19 BT
7,78 4 CRFEIRT K . 1] PBST = IRIETE 6 1K,
AFYK 15 min, Staining Buffer ¥t 5 min, X544
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A, BRI T mL ) NBT/BCIP,
RERUELROL RO, KA FE SRR O, 7
SUREE A SRR A Tmage J BRI A
SOARIE : LA T8 rp SPE DR A D D 2 ) B
SAERZ R P Z B E N O ERE, Db
FEIAIBE P AR A S, LR AGE TSR &,
ot PR ) BRSO E LB I A E O
AL IBA o
1.2.2  R:PEiRE

M GeneTools A F]TT I hoxb4a FER I ) X A%
P2, B FLH A T RNase-free [ 7K v 203k i oy
1 mmol/L, Ff F B morpholino ( MO ) 4 N
hoxb4a: 5'-AGCTGCACTTACCGATGTTTACGTG-
3" Hrp hoxb4a MO B ITESH TR 8 ng/
R fG , ARG 1 nL,

1.2.3 RRESFEE

T ST hoxbda 451X (CDS) | If &5
PELh R RIA Y pXT7 BORL B A, U T A
J&  AE 37 CREEY R FR. AR/ FORL
R G PR IO PR 38 Bk, I (5 58 40 430ttt
FETHINAS BB BT W B o s Xba 1 2 2
IRORLZ PR AL LA ] T 5k o a5 J5 i 4k i
ki Beif 3 Mmessage mMACHINE T7 Ultra 3257
BRI G N hoxb4a 1) mRNA A R ORIE
RNase-free, hoxb4a mRNA Fr FF 0 R B E N
20 pg/MEfif, UG T4 1 oL,
1.2.4  qPCR Kyl R 335 B 4k

R Roche® 480 JEAT qPCR A Il 2 K 35
RARL . MR SRR ECOR A 27 R GraphPad
6.0 HATHHRVERIFN B E M2 70T

&2 qPCR3|¥FF
Tab.2 Sequence of qPCR primers

SN HED 2 R Em BT (5'-3") I 5 1975 (5'-3")

Gene 1D Genes Forward primers(5'-3") Reverse primers(5'-3")
57934 B-actin TTCCTTCCTGGGTATGGAATC GCACTGTGTTGGCATACAGG
321442 nppa ATTATGAAGACAGCAACACC GTCAAATCCATCCGAGGG
30253 thx2b GCGAACCAACAACTGGCAGAGATG GTCCTCACTCCTCGACCTGAATGG
30071 thx5a CGGCGTTTCCAGCACATCTCA ACACTCGTCCTCCACTTTCCTCTT
30696 nkx2.5 TCCAACCTTCACAGTCCAACAGCAA TCACCAAGCTCTGATGCCATGTAGT
30483 gata4 CGCACTTCGACAGCTCCGTACT AGTCCACAGGCATTGCACAGGTAA
58150 hand?2 GACGCCAAAGAAGAAAGGCG TCAGCTCCAATGCCCAAACA
57936 thx20 TCTCCATAGCCGCACTCATGTCAA TGCTGAAGTCGCTGTGGGTCTC
30612 bmp4 AGCCGATCATCTCAACTCCACCAA TCAGCACCACCCTGTCCGTTTC
368206 thxl AGCAGGCGAGAATATGACCGTGAC GTCGAGGCGAAGTTCGTGAGGT
30538 Jf2f8a GTGCAAGTTCTGGCCAACAAG CTTGCCAATCAGTTTCCCCC
30147 islet] GTCTGACATGGGAGAGCAACA TGCAGGACTCGTCCAGAAAC

1.2.5  BMBEmig

RG] 2% 1Y L 25 4 K & 2, BT Zeiss
Axio Imager M2 1F #5506 B M 5% 5. H B A%
B x  WBEORAE£L: 10 x

2 4

2.1 WSDEKREETIEIE hoxbda BEEKRIE
FIEAL A S A, X hoxb4a TERF A BUIRNIG
W 2NN T R IR o SEE AR 24 hpf 5
hoxbda FIRTENG N HRE PN E . 48 hpf I
72 hpf 5}, hoxbda 1) 15 Y5 48 v 78 J5 1k 0 6 55
(E 1), M 48 hpf F| 72 hpf 0] LW ELF] : hoxb4a

http: //www. shhydxxb. com

FESE S A 3R IR0 K 3R 3K 5 1 58 5 76 J5 i 19
FIRVEE SR/ Gk T
2.2 BiSf hoxbda HEEFESBEOEEHRE
k% hoxbda KPR IS ,72 hpf J6HE T W EEHE D
RGO E TR R (B 1) . JE2efi
myl7 (U LA AR IC AR ER ) X5 3 dpf (B iR
NEHEAT IR AL 58 , R B hoxbda J& , U JIE TCT5
EHEHAL, Hoo B Moo= EEg5 /0 (K 2).
hoxb4a FEF mRNA 3o 23k () B 5 IR ify, 7€ 72
hpf O WEFRE S8, O B FLG % 40 1 22 80 D0 1A
BRI o
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24 hpf 48 hpf 72 hpf
hoxb4a
SC
PPA H H
\ g PA / /
= \ 4
S ¢
e f
& /
PA
100 pm
PPA. J5H875 5 PA. 15 ; SC. B4 ; H. J5 K.
PPA. posterior pharyngeal arch; PA. pharyngeal arch; SC. spinal cord; H. hindbrain.
B 1 35S f hoxbda B E7EEF £ BURERR 24 hpf 48 hpf 71 72 hpf B SR L F% 32 R % B

Fig. 1

2.3 BID & hoxbda EFEFESBOHERKLR
BRE

BEPRIR NG IS A% S A I S 7%, 72 hpf B, BF
A BN HRZH 10 380 B PR AR 3 R 89° ~96° T
i FEPE £ hoxbda BRI O30 Br L0 £ 34
1 99° ~126°, BRI G K (P <0.05)  H.L =
KERZHY W7 (P >0.05), WE 2b,
2.4 hoxbda BERERESHEESMONERE

N T 203 M hoxbda KPR TTER S 1.0 I
FERY ) I IAE N R K PO B S P s 1
kdrl 1% KL IR 1 22 %) morphant FEATXF LEWLEE . 45
RPN 72 hpf B5F, AH BT B AR RO BRAH, [0 T
8 ng morpholino [1] hoxb4a morphant J&Jif H! PLEE 5
i O IRSMEIE ST (BRI .
2.5 BB & hoxbda BERREKESE Z 0B
HXERERIETIHE

FIFH qPCR R 5T hoxbda 45 1YL JIEAH & T
HeRE N, e BRI 2 o A B R T nppa B3R (P <
0.05) , Jp5 % [ B& JE J G B8 B PR eba2b R (P <
0.05), i % & BTG B+ thx20 T 3 (P <
0.05) , P25 e EL N dslet] TE(P <0.05), U,
3,

e

3.1 hoxbda WILEIRELRIEE

ONER AR A A0 i Fe . EBE L 0 i
L o 22 065 40 i 2 OO IR FR AL Z 48 o /N
B, pSHEF (posterior SHF) F #7320 i Tk & 10>
JERYFRAE 7 ), e SHF A7 28 4 i 13 5k 2 S 3%

O AL ™, 2% | ik, FHF  SHF |, ¢NCCs

3

in situ hybridization expression map of hoxb4a in wild-type embryos at 24 hpf, 48 hpf and 72 hpf

2 5.0, A S0 I TR R e 5
IR, BIUESE hoxbda 1) 558 Fik & F B0 JE A
L5, I . hoxb4a W] RE LA 3k P 79 it A M1 14
AT LR EE ™ . 454 qPCR S5 R BN,
MBELy th hoxbda TUERT , 25 0o TS 7 Hh B 73 KL ]
Yz 35 m, FHodr, thx20 tha2b 3 T, nppa B
B W, 7E/NECF, GAVRILOV 285 % B Tha20
GRAST] FELO ME LR W B % ok i . 2002
47 HABETS 85 {178 NJSAR B O IE &
AR, NPPA KL R 1) 2% 35 02 0 J0E 1 208 1 1Y)
HEbREZ —, BN Tox2 nJ 4| Nppa 351 .
BRIt , 97 I 5 5 £ hoxbda KERITTER S Y 1bx2b
Fk T IHESIE nppa WP EEH, BE L,
tbx20 (tbx2b F nppa )23k 522 A0 ] GE & T HOL
EFE RN RZ —
3.2 hoxbda ZBEOLEEBRHAR

2015 4=, CAVANAUGH % L) 2 05 6 3L 7
BEEL 0 HEA T AR50 B, A BUR 220 7E AN [F] 1
REBWBIZ 5 TONER &, P2 0% 240 il
565 1 055 2 5 ( pharyngeal arches,PA ) iF#24F
ANDEZ 50N EA . HE 50 hpf 6], 5
P20 A R B Y B 5 S % 20 R IT 2 50 R
TR KA, T hox & RITE it 22 U5 48 i 4 1 38 3% R
G EEERD AR R, hoxbda TE
48 hpf % 72 hpf PFESE S A FAERRSE R 2R I B
FE 1) o JE e B 0 R A5 R, hoxbda JE D ik
MG R8s Ra RAEM ) o R, 4
qPCR B4l (18] 3) , 15 Sy JUE b 22 U5 240 i 1) A i
LA islet] PFRIKEAE hoxbda PUER )G B3 F .
L5 F R 55 hoxb4a W] BEIE A 52 M #if 25 5 240 Jfd
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ggﬁfgﬁ‘[ﬁ%ﬁﬁo

A of R 2H 72 hpf R4 72 hpf ERIEH 72 hpf
WT control hoxb4a MO hoxb4a
knockdown over—expression

50 um 50 pm 50 pm

my17-GFP

50 um 50 pm 50 um

1-3. 3 dpf i, BF A BUX R iR 4 (TR 1 8 ng morpholino) (i FIE L (TS T 20 pg hoxb4a mRNA) SR SEHE & (O it WL, Sk 7
72) , LLOAFERARRONERL . 4-6. TEFCIERBE S AR Tg (myl7: GFP) (OB CFP #7190 15357 T , BF A= TS IR R4 (3
47 8 ng morpholino) i FIKH (TS T 20 pg hoxbda mRNA) JRIGTE 3 dpf I AYZECLEEIE Fr (ML, SKTEAS) o 79, TERCHL BE
Lt Z Tg (myl7. GFP)TFFN  BFAE RN HALE P2 (T3 1 8 ng morpholino) 3K (4T T 20 pg hoxbda mRNA) R 1E 3
dpf IR POEIL B A (T, Sk 7E L) o

1-3. At 3 dpf, the light microscopic images of wild-type control group, knockdown group (injected with 8 ng morpholino) and overexpression
group (injected with 20 pg hoxb4a mRNA) embryos ( side view with head on the left) , with red arrows indicating the heart site. 4-6. In the
background of transgenic zebrafish line TG (myl7: GFP) (myocardial cells labeled with GFP) , the fluorescence microscope images of wild-
type control group, knockdown group ( injected with 8 ng morpholino) and overexpression group ( injected with 20 pg hoxb4a mRNA)
embryos at 3 dpf (side view, head on the left). 7-9. In the background of transgenic zebrafish line Tg (myl7: GFP) , fluorescent microscope
images of wild-type control group, knockdown group (injected 8 ng morpholino) and overexpression group (injected 20 pg hoxb4a mRNA)
embryos at 3 dpf (ventral view with head on top).

ERR 1 BEDfE hoxbda BEFRESEHOIEELE SR

Plate I  Zebrafish hoxb4a misexpression leading to abnormal cardiac development

http: //www. shhydxxb. com
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A Sk HR
WT control

R

hoxb4a MO knockdown

(a)

1401 *%
1301

120} T

110p

D JEFF AL A BE

Heart looping angle/(° )

100} .
——
s

90

80
WT control hoxb4a MO
knockdown

4571 ns
8
S 40}
= .
e T
=1
KE 35f I
Mo
=i, s
E 30t
=1
()
I

5
WT control hoxb4a MO
knockdown

(b)

()72 hpf i, BpA= IR R R ZH (1249 T 8 ng morpholine SEB2H ) R IR A ¢ 5c iR B (T , SR 7E B Bt U2k BeAi o 1E AL
. (b) BPAE TR IRZL TES T 8 ng hoxbda morpholino SEEGLLCHERMEA I O E K ER R, WOLRBH R OERKE, «. P<

0.05; = *.P<0.01,

(a) At 72hpf, in situ hybridization expression map of wild-type control group, knockdown group (injected 8 ng morpholino) embryos
(ventral view with head on top) , The brown line segment indicates the angle of looping. (b) There were significant differences in looping

angle and ventricular length between wild-type control group and experimental group. The yellow line segment indicates the length of the

ventricle. *. P<0.05; = %. P<0.01,

2 O ANKRIEE E R {61 2% 3 W 22 hoxb4a morphant K EY
Fig.2 in situ hybridization of myocardial marker gene to observe the phenotype of hoxb4a morphant

ARSI 2o PR DT BR AN mRNA JE R i 23R

AR, BRI AEBE St Fy 3R T hoxbda HITN
8, AR AR FIL R 7Y, K B hoxb4a FE H 1) RAIR
st FIR B SR S R G R F % 3 dpf B4
o WEFRAR IR I S8 228U, Fe W] hoxb4a F5 K E
ORI R E R EE M. A5 — 2
AL AE AN qPCR AR X hoxbda H PR R IE
BT 50T, R I hoxb4a W] BEIE 13 52 MA.Oo JIE i 22

UG FE D isler] 2 5.0 WEVESE , 3 1 T B == 434k
FEH nppa A EFFEH I thx20 | tbx2b Y3
KA T OMETNRIE ., A5 it —
il it CRISPR AR G BR hoxb4a fiF 57 HAE L JIE
KRB THERZEE T RIFEER, A28 hoxbda
SRR O JUE 2 7 i AL A B I IR %o o0 A 1 455 1Y)
IR A 2

http: //www. shhydxxb. com
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Ligeyayichi: A
WT control hoxb4a MO knockdown

kdr1-GFP |g

1-2. 3 dpf B}, 5L BE L R Tg (kdrl: GFP) 5T, 2R AUNH HELT @iF4 41 (14T T 8 ng morpholino ) I Jif 11 5 6 Y68 181 - (B
W, 3RAE B, EEEEIREE S AL, 34, 3 dpf I, FERSE R BE L R Tg (hdrl: GFP)ERR , BFAERIX B AL e 2 (5T 1
8 ng morpholino) [IfI M FOLIEHEIE F (IEW, K7E b)) , S T K A5m O IR AL. PA. S5 V. L% A D

1-2. At 3dpf, under the background of transgenic zebrafish line Tg (kdrl: GFP), the fluorescent microscope images of wild-type control
group and knockdown group (injected 8 ng morpholino) embryos ( ventral view with head on the top), the white arrow indicates the
pharyngeal arch. 34. At 3dpf, under the background of transgenic zebrafish line Tg (kdrl: GFP), the fluorescent microscope images of
wild-type control group and knockdown group (injected 8 ng morpholino) embryos ( ventral view with head on the top), the yellow arrow
indicates the endocardium. PA. pharyngeal arch; V. ventricle; A. atrium.

BRI BSE hoxbda BEENESSHERS M0 NIRRT
Platel  Silencing of hoxb4a in zebrafish leading to pharyngeal arch and endocardial malformation

OO FARINHE WT control ¢NCCs
W 7% hoxb4a MO knockdown P
: SHF :
2.00 | FHF ' L
g I 1
@ * *
12}
£ 15
»
()
[
=
2 10
°
~
iz}
X 0.5
®
'
B
0

nppa tbx2b tbxba nkx2.5 gata4 hand2 tbx20 bmp4 tbxl fgf8a isletl
#[H Genes

* A RFEWER, P<0.05,3 HM T AY¥EELR(n=3),

# There was significant difference (P <0.05), three groups of independent biological repeated experiments(n =3).
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Functional exploration of hoxb4a regulating cardiac development in zebrafish

GU Yedan'?, WANG Binggi'*”*, WANG Hongjie' >, HU Peinan'*, ZU Yao'*”

(1. International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University,
Shanghai 201306, China; 2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China; 3. Key Laboratory of Freshwater Aquatic Genetic Resources
Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306, China)

Abstract; The function of zebrafish transeription factor hoxb4a in the heart has not been reported. In order to
clarify the role of hoxb4a in heart development, gene silencing and mRNA overexpression were used to knock
down and overexpress hoxb4a gene in zebrafish, respectively. It was found that the embryo with inhibition or
overexpression of hoxb4a had the phenotype of pericardial enlargement and abnormal cardiac looping at 3 days
poster fertilization. Compared with wild-type and hoxb4a knockdown embryos by in situ hybridization, the
measurement results showed that the heart looping angle of hoxb4a knockdown embryos increased. Then,
using transgenic fish lines, we found abnormal endocardial abnormalities of pharyngeal arch in embryos after
knockdown of hoxb4a. Furthermore, qPCR was used to detect the expression changes of heart-related genes
after hoxb4a silencing. The results showed that most of the key genes of heart development were significantly
down-regulated after hoxb4a knockdown, while the key gene nppa regulating cardiac differentiation was
significantly up-regulated. This study shows that silencing of hoxb4a in zebrafish can lead to abnormal cardiac
structure and looping, and regulate the changes of early cardiac development genes. In this study, we found
that hoxb4a plays a role in the early cardiac development of zebrafish, and preliminarily explored the
regulation of hoxb4a on the differentiation of cardiac chambers and cardiac looping through in situ
hybridization and qPCR results, which deepened the understanding of the regulatory network of cardiac
development.

Key words: hoxb4a; knock-down; cardiac development; zebrafish
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