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The effects of hand2 knock-down on the zebrafish embryonic development

SUN Shuna's GUI Yong-hao'”, SONG Hou-yan®, JIANG Qiu>s WANG Yue-xiang’
(" Department of Cardiology, Children’s Hospital , Fudan University , Shanghai 200032, China;
*Key Laboratory of Molecular Medicine , Ministry of Education-Department of Molecular
Genetics, Shanghai Medical College, Fudan University ., Shanghai 200032, China)

[Abstract] Objective To detect the hand? expressing pattern in zebrafish embryos, and to demon-
strate that microinjecting morpholino oligonucleotides (MO) would be an effective method to block the
hand? expression and observe the abnormal phenotypes induced by hand? knock-down. The present
study is expected to provide the clue for the functional study on hand2. Methods Whole-mount in si-
tu hybridization was performed to detect the expression pattern of handZ. Zebrafish fertilized eggs were
divided into four groups ( Con MO microinjected group, hand2 MO microinjected group, hand2-GFP
mRNA microinjected group and hand2-GFP mRNA + hand2 MO microinjected group). The GFP ex-
pression of hand2-GFP mRNA microinjected group and hand2-GFP mRNA + hand2 MO microinjected
group were detected by fluorescent microscope to evaluate the efficiency of hand2 knock-down. The de-
velopment of Con MO microinjected embryos and hand2 MO microinjected embryos were observed un-
der microscope. Results The hand? expression were observed in lateral mesoderm, pharyngeal ar-
ches, heart and fins. Strong GFP expression was observed in hand2-GFP mRNA microinjected group
at 8 hpf(hours post fertilization). Compared with hand2-GFP mRNA microinjected group, the expres-
sion of GFP in hand2-GFP mRNA + hand2 MO microinjected group was obviously reduced. Compared
with Con MO group, the hand2 MO injected group showed apparent malformation at the heart, the

vessel, the blood cells, the fin and the somite.  Conclusions Microinjecting hand2 MO can effectively
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knock-down hand2. handZ plays an important role in the development of the heart, the vessel, the

blood cell, the fin and the somite in zebrafish.
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18hpf 24hpf 24hpf

36hpt

48hpf

B 1 hand2 ERDEPHREE(RUEK)
Fig 1 The expression of hand2 in zebrafish
(in situ hybridization)

A:Lateral mesoderm; B, C; 1—2 pharyngeal arches, D, E:
1—3 pharyngeal arches; F., G: The whole pharyngeal
arches, the heart and the fins; A, B, D, F. Lateral

view (anterior towards the left); C, E, G: Dorsal

view (anterior towards the top). (Scale bar: 200 pm)
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Xmmﬁﬁ‘l‘*‘ﬁﬂ@éﬂ%%@% Con MO ARG Y
EszHm ARl ok A B A4 () 0t A S 5% T A (I 3
o 5 Con MO 4L - hand2 MO SR
E’Jﬁiwlﬁﬂmﬁﬁ UL R ER  (HX SE IR 1Y &
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8hpf Shpf

O@O

hand2 MO+
hand2 GFP- mRNA

Con MO B hand2 GFP-mRNA C

hand2 MO+
hand2 GFP -mRNA

B2 RRUES hand2 MO AT EBEHD hand2 KyRiX
Fig 2 Microinjecting hand2 MO can effectively

Con MO E hand2 GFP -mRNA F

inhibit hand2 expression
A and D: Con MO injected group, no fluorescence.
B and E: hand2-GFP mRNA injected group,
GFP fluorescence was observed. C and F: hand2 MO+
hand2-GFP mRNA injected group, no
fluorescence. (D,E,F: Fluorescent field. A.B,
C: Bright field. ) (Scale bar: 200 pm)

B3 hand2 K-D XtRERGOAER ME R B #A0H W5
Fig 3 The effects of hand2 K-D on the development of hearts and vessels

A, B, C, D: Lateral view (anterior towards the left). Compared with Con MO injected embryo (A and C), hand?2

MO injected embryo had obvious malformations in heart (B), and the image of vessels were not

clear and even lost (D). (C and D: Fluorescent field) (Scale bar: 200 pm)
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Fig 4 The effects of hand2 K-D on the HR, VSF and ASF
A 48 hpf; B:60 hpf

72hpf

5 hand2 K-D SHEERENNIZEXERD
Fig 5 The production of hemoglobin was

reduced in hand? K-D embroys
(Arrows indicate the hemoglobin) (Scale bar: 200 pm)

hand2 MO ¥ &t 25 BE B I 28 A P9 I 4T 28 B 4E A
R g [ L e UL ER 48 hpf JIRG P4 a4
EHAERGERFEY. 5 Con MO 1§ 441 H .
hand2 MO 135 2H IR A N 09 121088 13 & s e T
FE(E 5) . X HE7R hand2 MO 135408 i6 3 T 40
I 1) 21 200 A ) e R ] R Az 30T

hand2 MO T HBRRRETIEEABTRE 5
ConMO VE 4 2 4 H » 6 0 hpf hand 2 MO 3 5 41 iR

6 hand2 K-D fRERREE R AT R E 7 MM W52
Fig 6 The effects of hand2 K-D on the development of fins and somites

A and B: Dorsal view (anterior towards the top). C and D: Lateral view (anterior towards the left). Injection of hand?2

MO results in dysplasia of fins and the chevron-shaped somites with an angle of 120°, while that angle in

Con MO injected embryo was 90°. (Scale bar: 200 pm)
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