Generation of large genomic deletions to remove zebrafish rca2.1
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Abstract Results

CD-46 plays a crucial role in the human immune system. We wish to illuminate the UCSC tracks featuring CAGE and RNA seq data
role of zebrafish rca2.1, a CD-46 ortholog, in development and health. The to aid design of gRNAs targeting 5’ of the TSS
sequence and expression of rca2.1 suggests it is a better orthologue to human CD-

gRNA targets and oligo template relative to rca2.1
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the transcriptional start site (TSS) and to determine which predicted alternate v Promoter gRNA
transcripts are expressed during early development, we established a private UCSC am e hE il CTGGACTTGACATGTGAGAG (B8 (upstream CTSS ~197 nt)
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Oligonucleotide template (100 nt) for precise joining (~50 nt up and down stream of DSB site
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Goal i
Assess our ability to create large genomic deletions with CRISPR-Cas9, which
would be useful to avoid genetic compensation and for other applications ZZZf oo
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Background
%* Human CD-46 encodes a membrane-bound complement regulatory protein | | Sequence \.lallc.latlon | | | |
with multiple functions in both immune and non-immune systems. Deletion of 20kb coding rca2.1 from promoter to termination codon established in germline transmitted F;s <+ wrrepairss oligo template: 50 nt 5’ upstream
. . . . (YELLOW) and 3 downstream(.) of DSB of Cas9.
** Zebrafish rca2.1 is the closest zebrafish orthologue of human CD-46. It spans 25 < PAM in Billk relative to gRNA target site. PCR primer F

20 kb deletion : promoter to termination codon

kb (13 exons) on chromosome 23 and three splice forms are reported. 2 gRNA /ss Oligo co-injection 5’ flanking \ 4 (
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and R (blue). F was also used for sequencing.

3’ flanking
Predicted fusion:183E0 |(HEEDENSETETETRNNNECr T LCTCTGCCATACTTAGETITITT TCAGCCCTECEEATTTCCTCICTIGCAT
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£18:133BF e ETGCGATACTTRAGSTTITTTTCAGCCCTGCEEATTTCCTETETGCAT 2LRARAGCATCTCCTICCTTTCTTGETTA-
Strategy and AEprOaCh $13-176BP e - BATACTTAGET T T I T T TCNECCCIECEEAT TTCCT CTSICCATIE - — —— ——— - A2EARGCATCTCCTICCTTICTIGG——
¢ Used our standard CRISPR-Cas9 tools, including commercial Cas9 and gRNAs 3 gRNA co-injection
o Designed gRN As against ta rgets upstream of the tra nscription al start site (TSS) Predicted fusion:183E0 |[HEESDENCETETETNRNEC s~ TLCTCTCCEATACTTAGEGTITTITTTCAGCCCTGCEELTTTICCTETETCCATICTC AAGAAGCATCTCCTITCCTTTICTTGTTAC
! £3:176ED e ETGCGATACTTAGSTTITTTTCAGCCCTGCEEATTTCCTET TGO —————— - 22GARGCATCTCCTICCTTICTTRTGAC - -
and downstream of the initiation codon (ATG) or termination codon (TAA). $4:183ED ———————————————————————————TGIEJ:GAIAETTRDSTTII["I"I"I'IZ.'ILGCCETG-:GGATTTEETGGGGGHAIETI:'I' AARRACCATCTCCTITCCITICTIGTTA-—-
£7:180ED e e e e GCHATNCTTRGSTTT TTTTCAGCCCTGCEEATTTCCTETETGCAT - 22 GARGCATCTCCTTCCTTTCTTETTACHL
s Established UCSC tracks featu ring CAGE and RNASGC{ data from pUblIC sources $8:181ED e TTETGCEATACTTAGGITTTTI TCA-—-COCGCEEN T TTCCTCTCTGCAT TC RAGAAGCATCTCCITCCITICTIGTT--—-
to add confidence to our target selection
¢ Pre-screened gRNAs and selected only those with highest cutting efficiency in Conclusions
embryos, using fluorescent PCR fragment analysis ¢ Large genomic deletions spanning from 5’ of the TSS to 3’ of the TAA stop of rca2.1 were generated and germ-line transmitted. The majority of
‘ ° ° . ° °
** Designed an oligonucleotide with 100 nts (50 up- and 50 downstream) flanking recovered alleles had precise genomic deletions, and the remaining had minor deletions, regardless of whether 3 gRNAs alone or 2 gRNAs with repair
the predicted cut sites, as a potential contributor to precise deletion repair template were used. This does not represent the entire range of outcomes, as F,s with F, progeny displaying peaks of the wrong size were excluded.

*** Injected embryos with all 3 gRNAs or 2 gRNAs plus oligonucleotide template.

* Fyand F,; screening by fluorescent PCR fragment analysis and further validation *»* Unlike classic CRISPR for in/del mutations, gene requirements can be explored using these alleles presumably without the concern of residual or potential

by sequence analysis. novel mMRNAs bearing coding sequence or nonsense-mediated decay linked genetic compensation.
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