Forward genetic screen using a gene breaking trap approach identify a novel role of grin2bb

associated RNA transcript (grin2bbART) in zebrafish heart function.
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Figure S1. Schematics of pGBT-PX gene trap vector and its integration into the genome.

Schematic representation of the pGBT-PX vector is shown. ITR: inverted terminal repeats, SA:

splice acceptor, Poly(A)+: polyadenylation signal with extra transcriptional terminator and

putative border element from ocean pout fish, B-act: carp beta-actin enhancer, promoter,

noncoding exon, and intron 1 sequences, GFP: green fluorescent protein, SD: splice donor,

Isce: intron encoding rare endonuclease recognition site, loxP: pair of short sequences for Cre

mediated recombination event, Frt: FLP Recombination Target site for Flp recombinase

mediated integration , E:enhancer of endogenous gene, P:promoter of endogenous gene

Insertion of PX vector into the intron of a hypothetical endogenous gene is illustrated.

Transcription from the ubiquitously active carp [B-actin gene promoter produces a fusion

transcript of the vector derived GFP sequence and the endogenous downstream exons. This

fusion transcript is stabilized by the endogenously present poly(A) signal, resulting in

ubiquitous GFP expression.
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Figure S2. Generation of bh-/-;cmlc2: RFP double transgenic fish. (A) Schematic
showing the generation of double transgenic fish: Putative bh+/- fishes were crossed
with Tg(cmcl2:RFP) fishes. Progenies expressing both GFP and RFP were selected
and grown to adulthood. These fishes were intercrossed to generate double
transgenic bh-/-;cmic2:RFP fishes. (B) Representative image showing (i) GFP
expression in bh+/- (i) RFP expression in Tg:cmlc2 and (iii) double transgenic fish
expressing both GFP and RFP. (C) Representative image showing the double
transgenic heterozygotes and the homozygote mutant at 3 dpf. (D) Representative
image showing the double transgenic heterozygotes and the homozygote mutant at 15
dpf. Yellow arrowhead indicates the heart in B. Red arrowhead in C indicates GFP

expression in the eyes. A: Atrium, V : Ventricle.
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Figure S3. Anatomical analysis of wild type and bh-/- heart revealed signs of
blood accumulations and hypertrophy in the mutant. (A-D) Representative image of
o-dianisidine staining of 5 dpf larvae showing the greater accumulation of blood in heart
of bh-/- (B and D) which is almost twice the volume of wt siblings (A-B). Representative
image of adult dissected heart showing the greater accumulation of blood in heart of
bh-/- (F) as compared to the age matched wt (E). (G-J) Histological analysis of heart
tissue of nine-month-old WT (G and I) and bh-/- fish (H and J) by hematoxylin- eosin
(HE) staining. (G and H) Images were captured at 2.5X, (I and J) magnified images.
Yellow dashed line in A-D represents the heart. The Black dashed line in | and J

denotes the atrium.
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Figure S4. Phalloidin staining of wild type and bh-/- heart. (A) Nine- month old

wild type zebrafish heart and bh-/- heart stained with phalloidin dye conjugated with

Texas red (image captured at 2.5X). (B) Zoomed images showing a normal

arrangement of ventricular cardiomyocytes in WT and muscular disarray in bh-/- fish.

The images were captured using a confocal microscope (Zeiss).
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Figure S5. SEM analysis of the wild type and bh-/- heart. (A) SEM image of wildtype fish
heart showing the normal arrangement of cardiac muscle and (B) SEM image of bh-/- fish

heart showing muscular disarray and thickening.
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(A). DNA agarose gel showing the inverse PCR product run on 1 % agarose

gel. (B). Ensemble blast result showing the location of the iPCR sequence on

intone

2 of the grin2bb gene.
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Fig S7. 5" RACE product mapped to the intron 2 of grin2bb gene. (A). 5’RACE

product run on 1.5% DNA agarose gel. (B). Ensemble blast result showing the location of

the 5’RACE sequence on introne 2 of grin2bb gene.
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Fig S8. 3 RACE product mapped to intron 2 of grin2bb gene: (A). DNA agarose gel
showing the 3’RACE PCR product. (B and C) Ensemble blast result of the 3’RACE

sequence.
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Figure S9. Representative image of 3 dpf zebrafish embryos injected with 100 uM of
grin2bbART MO (MO1+MOZ2), grin2bb splice junction targeted MO (MO1 + MO2) and
grin2bb ATG blocking MO. Images were captured using a Zeiss Axioscope microscope with
5X magnification. N=5 embryos were analyzed for each group. Dotted outline represents

the atrium.
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Figure S10. Whole-mount in situ hybridization showing grin2bbART expression
in 3 dpf zebrafish embryos. (A) Representative image showing 3 dpf zebrafish
embryo labeled with grin2bbART sense (control) probe. (B) Representative image
showing 3 dpf zebrafish embryo labeled with grin2bbART specific antisense probe. (C)
grin2bbART expression in heart of 3 dpf embryo. (D) grin2bbART expression in the
trunk (somite borders. (E) Dorsal view of head showing grin2bbART expression in the
brain. (F) Dorsal view of head showing expression of grin2bbART specific probe after
extended staining. (G) Dorsal view of the complete 3 dpf zebrafish showing
grin2bbART expression in the brain and myotome. (H) Dorsal view of the Dorsal view
of head (control). MB: midbrain and brain boundary, fb: forebrain, hb: hindbrain. h:
heart. The experiment was repeated two times, and n=10 embryos were analyzed per

developmental stage for each probe.
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Figure S11. Cre/Lox mediated GBT excision in the bh-/- genome. (A).
Schematic showing the exons (box) of grin2bb transcript and the positions of the
primers (arrowheads). (B) DNA agarose gel showing the PCR products
corresponding to various primer combinations in the samples with or without Cre
recombinase. The GBT insertion is absent in wild type (Lane 2-5); hence, there
are no PCR bands. In bh”, the Cre/lox mediated excision of GBT causes a
smaller band (Lane 8 and 9). In the absence of Cre/lox, a band size of 600 bp is

observed.
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Figure S12: Bigheart shows differentially expressing cardiac transcriptome.
Total 76 cardiac DE genes at FC >2 and Norm. counts >0 in both samples
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Figure S13: Bigheart shows differentially expressing cardiac transcriptome. (A)

Heat map showing differentially expressed gene implicated in cardiac disease

including dilated cardiomyopathy and hypertrophy. (B) Heat map showing differentially

expressed gene implicated inflammation and ECM. Values are presented in log,fold

change (FC >2 and Norm. counts >0 in both samples).
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Figure S14. Gene ontology enrichment analysis of significantly changed genes
between bh*-and bh”-. (A) The chord plot presents the linkages of genes and GO
biological process terms. (B) The chord plot presents the linkages of genes and GO

Molecular function terms.
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Figure S15. Gene ontology enrichment analysis of significantly changed genes between
bh*"- and bh”-. The chord plot presents (A) the linkages of genes and KEGG analysis (B)

GO terms Cellular components.
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Figure S16. Validation of critical cardiac genes identified in the RNA sequencing
by gRT PCR.
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