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1. Stages of embryonic development of the zebrafish (BlF3RE http://www.mun.ca/)
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Du Z, Ma HL, Zhang ZY, et al. Transgenic Expression of A Venous Malformation Related Mutation, TIE2-R849W, Significantly Induces
Multiple Malformations of Zebrafish. Int J Med Sci. 2018 Feb 12;15(4):385-394.

Wang MS, Huo YX, Li Y, et al. Comparative population genomics reveals genetic basis underlying body size of domestic chickens.
J Mol Cell Biol. 2016 Dec;8(6):542-552.

Feng N, Chen H, Fu S, et al. HIF-1a and HIF-2a induced angiogenesis in gastrointestinal vascular malformation and reversed
bythalidomide. Sci Rep. 2016 Jun 1;6:27280.
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Wang MS, Zhang RW, Su LY, et al. Positive selection rather than relaxation of functional constraint drives the evolutionof vision
duringchicken domestication. Cell Res. 2016 May;26(5):556-73.

Gao X, Yuan YY, Lin QF , et al. Mutation of IFNLR1, an interferon lambda receptor 1, is associated with autosomal-dominant non-

syndromic hearing loss. J Med Genet. 2018 Feb 16 .
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1 FB 22451
SF3 morpohlino knockdown i ARFEEMAKE FAEER (geneX) WA, WITEHERHERELENG, JUNRIFSE
FEBHMERE, DINY Hedgehog 55 1B =452, HEXAN THEERTMOAT. MEEMRIEFHER.

Morpholino Knockdown (i 8

. E1 E2 E3 E4 E5 E6 E7 E8 E9 E10

ATG-MO E3I3-MO

3. Morpholino Knockdown #B =3 fii B R E B, The zebrafish gene-X was targeted by specific morpholino antisense strategies to
prevent either the translation of the zebrafish gene (ATG-MO) or proper splicing of exon 3 (E313-MO).

E[E Knockdown [FSH U FeaT f{kihZdh
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4. Panels A through H show lateral views of control MO injected zebrafish embryos (Panel A and Panel E) and embryos injected with
gene-X morpholino oligonucleotides (MO) (Panel B through C, Panel F through G), gene-X-e3i3-MO plus nonmutant zebrafish gene-X
(Panel D and Panel H). Coinjection of nonmutant zebrafish gene-X mRNA rescued U-shaped somites (red arrow) and curved body axis
(blue dotted line) in gene-X morphants at 52 hpf. The bar graph in Panel I shows the percentage of embryos with development defects.
. Panels J Effectiveness of gene-X knockdown was confirmed by RT-PCR and sanger sequencing. hpf, hours post fertilization.
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Morpholino Knockdown {&S:@i& #1515 1R
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5. B & Knockdown 3% Hedgehog {5 & i B& % M, Endogenous shha, ptchl, ptch2, sufu, glil, gli2a, gli2b, and gli3 in wild-type
control and geneX morphants assessed by gRT-PCR (n = 100 individual embryos). GeneX fine-tunes Hedgehog patterning activity
maybe through a novel regulatory feedback loop.

EF Knockdown FSHPEMZRAFHRMARAT

m

350+ P <0.0001
I ——
300

Wild-type
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Spinal cord injury

100
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Apoptosis Particle Number

geneX-MO

| . .
Wild-type  GeneX-MO

k . PR
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6. Morpholino knock down of geneX induces potent CNS-specific apoptosis. Wild-type control embryos and embryos injected
with geneX-MO were stained with acridine orange (AO) at 32hpf. Apoptotic cells are visible as black spots, and less bright homogenous
black staining is unspecific background staining. (A-B) Uninjected wild-type control zebrafish exhibited few or no apoptotic cells in
CNS (central nervous system). In contrast, significantly increased staining was observed throughout the CNS in zebrafish injected with
geneX-MO (C-D). The blue boxed regions are shown at higher magnification in the right panels. A-D: lateral view, anterior, left.
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7. Morpholino knock down of geneX induces apoptosis. geneX knock down induces potent ototoxicity in zebrafish. Wild-
type control embryos and embryos injected with geneX-MO were stained with the mitochondrial potentiometric dye DASPEI at 6-dpf.
Hair cells stereotypically located on the lateral line were stained as green dots (white arrow). Uninjected wild-type control zebrafish
exhibited normal hair cell number. In contrast, significantly decreased hair cell staining was observed in zebrafish injected with geneX-
MO. Fluorescent DASPEI images were inverted for particle analysis. The fluorescence particle signal was quantified using morphometric
analysis. dpf, days post fertilization.
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8. GeneX knock down inhibits the trunk angiogenesis in zebrafish. (A-D) Representative fluorescent images of zebrafish
embryos at 32h post-fertilization (hpf). (C-E) Compared with wild-type control, embryos injected with geneX-MO present a lower
number of incomplete ISVs and only occasional sprouts (asterisk) of dorsal aorta. The boxed regions are shown at higher magnification

in the right panels. DLAY, dorsal longitudinal anastomotic vessels; ISV, intersegmental vessels; DA, dorsal aorta; PCV, posterior cardinal
vein.

58—k AR KRIEARS 9 400-728-0660 www.modelorg.com



RERMDEHERS

ARs3 TR
BRIFAIIRA Tok BEF &L, RHAB MR
MERERN S SFIERS.

Tol2 ZENT FHEE
A TR REFRES, MESAFERDFIE
EMERETAREAE, ZBH DNA £ S
RS mRNA — 251 2 AR A S & R Ae
o, BUEERMSE,

R A ZE)

<in vitro transcription> <vector construction>

plasmid DNA with

Transposase mMRNA
a transposon construct

A+

. genomic DNA
o
<microinjection> m l
o
integration
X
Wildtype l Founder

F1

Establishment of TG(fabp10a:EGFP) and TG(zlyz:EGFP) transgenic zebrafish

FIF Tol2 BEF RS IES F 4 EGFP B8R A EBFER TG(fabpl0a:EGFP) IS &IRE, MUKRKEBRICEBNID

EmdAfnE R R TG(zlyzEGFP) IS &1&RAL,

TG (fabp10a:EGFP) -4dpf
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» High Throughput Screening
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Tu X, DengY, Chen J, et al. Screening study on the anti-angiogenic effects of Traditional Chinese Medicine - Part I:heat-clearingand
detoxicating TCM. J Ethnopharmacol. 2016 Sep 8.

Guan Y, Liu HJ, Luan X, et al. Raddeanin A, a triterpenoid saponin isolated from Anemone raddeana, suppresses the angiogenesis
and growth of human colorectal tumor by inhibiting VEGFR2 signaling. Phytomedicine. 2015 Jan 15;22(1):103-10.
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SunYY, Sheng Z, Ma C, et al. Combining genomic and network characteristics for extended capability in predicting synergisticdrugs

for cancer. Nat Commun. 2015 Sep 28;6:8481.
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Zhang S, Zhang Q, Zhang D, et al. Anti-osteoporosis activity of a novel Achyranthes bidentata polysaccharide via stimulating bone
formation. Carbohydr Polym. 2018 Mar 15;184:288-298.
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Time bins

18. GeneX knockdown induced a reduction of the distance that embryos covered in 5 min compared to control.
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MO knock-down Wang MS, Zhang RW, Su LY, et al. Positive selection rather than relaxation of functional constraint drives the
evolutionof vision duringchicken domestication. Cell Res. 2016 May;26(5):556-73.
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Gao X, Yuan YY, Lin QF , et al. Mutation of IFNLRL, an interferon lambda receptor 1, is associated with autosomal-
dominant non-syndromic hearing loss. J Med Genet. 2018 Feb 16 .

Over-expression Du Z, Ma HL, Zhang ZY, et al. Transgenic Expression of A Venous Malformation Related Mutation, TIE2-R849W,
Significantly Induces Multiple Malformations of Zebrafish. Int J Med Sci. 2018 Feb 12;15(4):385-394.

Wang MS, Huo YX, Li Y, et al. Comparative population genomics reveals genetic basis underlying body size of
domestic chickens. J Mol Cell Biol. 2016 Dec;8(6):542-552.

Feng N, Chen H, Fu S, et al. HIF-1a and HIF-2a induced angiogenesis in gastrointestinal vascular malformation and
reversed bythalidomide. Sci Rep. 2016 Jun 1;6:27280.

R RFTMN Sun 'Y, Sheng Z, Ma C, et al. Combining genomic and network characteristics for extended capability in predicting
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