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isml regulates convergence and extension movements
during zebrafish gastrulation
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(1. State Key Laboratory of Membrane Biology, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China;
2. Hebei Anguo Middle School, Anguo, Baoding 071200 )

[ Abstract ] Objective  During zebrafish embryo gastrulation, the embryonic body plan is established by
coordinated movements, including epiboly, involution, and convergence and extension (CE) movements. The aim of this
study was to examine the expression patterns and the developmental functions of isthmin 1 (isml) during zebrafish
gastrulation. Methods  First, the expression of isml was examined using whole mount in situ hybridization during
zebrafish embryonic development. Next, antisense morpholino oligonucleotide against ism1 and ism1 mRNA were injected
into zebrafish embryos, respectively, to investigate its role in CE movements. Results isml is an early zygotic gene that is
expressed in the dorsal side at 30% epiboly stage and in the blastoderm margin with the highest level in the dorsal organizer
at shield stage as revealed by whole-mount in situ hybridization experiments. Compared with the wild-type embryos, either
gain- or loss-of-function of ism1 leads to severe defects of CE movements. Conclusions Isml plays an essential role in CE
movements during zebrafish embryo gastrulation.
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Note. A, 128-cell stage. B, Sphere stage. C and C’, 30% epiboly stage. D and D’ , Shield stage. E, 75% epiboly stage. F, Bud stage. G and

G’ , 24 h stage. H and H’ , 36 h stage. Embryos in penal A to F were shown in lateral views with the animal pole at the top, while embryos in
penal C* and D’ were shown in dorsal views. Embryos in penal G and H were shown in lateral views with the dorsal to the top, while embryos in

penal G* and H’ were shown in dorsal views.

Fig.1 Temporal and spatial expression pattern of isml



18010000107022 07 . fbd
o LR AR 2018 4F 2 A5 28 5B 2 ] Chin J Comp Med, February 2018, Vol. 28. No. 2 43

PRI RIEMIE o p R VR ESAEH ., isml 26 FRIENY D SO0, AT — 438 1o JF ] 22 58 B AR
AR 2% IR 23k SR KT aE 2 5 1 ik J'JT{E%‘%L@P o A G R Rk B A A2 4k, BiF

R RAEMIZ B, PRI, AT ekl 1 ok 3Rk
ism1 X RIRIC R AE iz Zh 52 . ARSI G )
T ism]1 mRNA , I 7E 540 A 19 408 i ) 22 B ) £
G, S5, eI I, 5 B A IR A L
HEHF 200 pg ism1 mRNA PRGN £, 7T
MG BRI I, BB 23K ism 1 #1620 A
1) 5 0 XSRS (181 2 A) o FEAZHKE S 24 h(hours
post fertilization, hpf) , i ik ism1 I MEAGHT S il EH
AR (1 2B) |, T H R A -5 75— &, JE Rt iR )
RAL(E2C) , IXLEPLR I L3R AE iz 3y BB 1Y

TR, E IR ism1 BT 52 HIRE (pape) K
Wb Zeni LA (K 2D) | JF 8w th IR 2 (nda) 3T
HE R AR R W R AR e (B 2E) . i — 20
BIZE SRR 1 3k isml B 5 AR (myodl ) H: 1%,
IR FE (K 2F) . I, isml 3 3k T4 T 5
b R R iz 5
2.3 FPE isml EHESEAERRIC R T MIZZERPE
R T HGTNTE M Tsml 78RR I R AE iz 3
I DIRE , FATLESLLH MR K 2 ng isml MO {35 5]
BELS ARG o, W] isml BFIR, FEIRE M, S5

A

9o m B NA-——es gfo MRNA
24 h
?
myod1

E[giomRNA  nfla] F[gfomRNA myodi|[gfp m

bud 40/41 bud 17117 bud 14/14|[10 ss 20/21
ism1 mRNA ism1 mRNA ism1 mRNA . R

U
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Note. A, isml-overexpressed embryos showed CE movement defects compared with the uninjected control, after 200 pg ism1 mRNA was injected at
the one-cell stage. The stages were indicated ; Figure C images were presented at a higher magnification in the corresponding Figure B images. A,
shield-stage embryos were shown in lateral views with the animal pole at the top. B, lateral views with the dorsal to the top; C, embryos were
viewed ventrally with anterior to the left. D to F, Expression patterns of marker genes in control and isml-overexpressed embryos at the tailbud and
10 ss stages. D, posterior views with the ventral at the top; E, dorsal view with head at the top; The left panel in Figure F, posterior views with
the ventral at the top. The right panel in Figure F, dorsal view with head at the top.

Fig.2 Over-expression of isml leads to severe defects of convergence and extension (CE) movements
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Uninjected
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L,

Note. A; Morphological characterization of isml morphants, the eye spaces were narrowed in ism1 morphants, lateral view were shown, with dorsal
side to the top. The numbers indicated in the lower lefthand corner of each picture are the number (left) of affected embryos with phenotype similar
to what is shown in the picture and the total number (right) of observed embryos. B: The expression patterns of papc, nila, and myodl in isml
morphants and control embryos at the tailbud (10 hpf) and 6 somite stages. Injection of isml mRNA could rescue CE defects of isml morphants.

papc , posterior views with the ventral at the top; ntla, and dorsal view with head at the top. The left panel of myodl , posterior views with the ventral

(myod1) [AIAF: 52 B i i bl ) 728 S 5 2l 1) 722 9
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JA R AT SR A A B R T Y

Uninjec_t_qd---_" e

33/33

ism1 MQ_,__.

50/58

ntla myod1
:
bud 1 21/21| [bud 24/24||10 ss " 35/35
LSI.’SS 25/27 28/30
33/35 39/40 31/32

3 R isml 51 ER A B

at the top. The right panel of myodl, dorsal view with head at the top.

Fig.3

ism1-knockout leads to isml-deficient embryos exhibiting severe CE defects
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