Mutating the cwn-1 Gene to Model Mullerian Aplasia in C. elegans
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Introduction Protein Blast Comparing WNT4 and CWN1 PCR Results of Potential Positive Worms

Labeled C. elegans Structures Query=CWN1  WNT4

Sequence ID: Query_52263 Length: 351 Number of Matches: 1

Range 1: 12 to 350 Graphics

XX hermaphrodite

______ ovary

Score Expect Method Identities Positives Gaps

ovary 316 bits(810) 5e-111 Compositional matrix adjust. 159/366(43%) 235/366(64%) 29/366(7%)
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Query 186 DNGTSLLGPSQLSADGMHMINLHNNQAGRQVLEKSLRRECKCHGMSGSAENRTCWDSLPN 245  E216G — pathogenic
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Sbjct 176 ———————— SKGASSSRALMNLHNNEAGRKAIL THMRVECKCHGVSGSQEYKTCWRAVPP 226 (equivalent to CWN1

Adapted from https://www.ascienceshow.com/ E235)
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Query 246 FRHIGMAIKDKFDGAAEVKVJKEDGIEKPRIVMKNSQFKRHTNADLVYMTPSPDFCESDP 305
+
Sbjct 227 FRQVGHALKEKFDGATEVEP-RRVGSSRA-LVPRNAQFKPHTDEDLVYLEPSPDFCEQDM 284

* (. elegans is a microscopic nematode that acts as a common model Query 306 LRSRE%E&"E“AP”’:%B“E%tEESSKKV"IXEEEE%&FIIEEWEEEPES&R 368
Sbjct 285 RSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCSCKFHWCCFVKCRQCQRL 344 925
organism where 38% of genes are homologous to human genes. Query 366 IEKYLC 371 .. o eee unknown e 540
o M.." . I « o h . th .t I b fth . Sbjct 345 VELHTC 350 sjgnificance significance — 385
ullerian aplasia in humans is the congenital absence of the vagina CWNL 165 DNGTSLLGPSOLSADGHHHINLINNGAGROVLEKSLARECKCHGHSGSERRTCIDSLA 245 — =
: : : : : . . A QULEKSL X RTCWDS
and functional uterus and is associated with pathogenic mutations in WNT4 176 ———————- SKGASSSRALMNLHNNEAGRKATL THHRVECKCHGVSGSQEYKTCWRAVPP 226

the WNT4 gene?.
 WNT4 is necessary for human germ cell development3.

Guide RNA

* Cwn-1is the nematode ortholog of the human gene WNTA4. | A pAM
 The objective was to mutate the cwn-1 gene using CRIPSR to create a - Cwn-1 original sequence:  ATG AGT GGA TCT TGT GAA ATG AGG ACT

- Cwn-1 mutation sequence: ATG AGT GGA TCT TGT GGA EATG CGC AC}T

C. elegans model of Miillerian aplasia.
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FSP-1

Protein blast’ comparing both CWN1 (Query) and WNT4 (Sbjct) with the mutations highlighted. The E216G
portion of the sequence correlates to E235 in CWN1. Successful CRISPR would introduce a silent mutation to
introduce an Fspl site for genotyping the DNA and change the amino acid from glutamine to glycine.

Shown are images of gel electrophoreses of the control N2 digest and experimental PCR digest from Fall 2021 and
1 1 1 1 Spring 2022. Ladder indicates the DNA size ladder, uncut N2 is the control DNA strand without the cut at the Fspl site,
I nj ECtlon an d Scree ni ng TI me cut N2 is the control DNA strand cut at the Fspl site, and expected is what we would expect to see after Fspl digestion if
the strain was successfully made.

CRISPR/Cas9 system:

1. Single-strand Guide RNA matches the target DNA sequence. Future Di rECtlanS/COnCI usions

2. Cas9 cleaves the DNA at the target location.
3. Cleavage triggers homologous recombination to replace the DNA
with the new desired DNA near the cleavage site?.

Day 1 Injections

* Attempt to produce strain still in progress.
 Other pathogenic mutations can be engineered in cwn-1.

 Modifying procedure to conduct Co-CRISPR.
Days 2 — 5 Screen for Rollers
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On day 1, the worms were injected and transferred to a new seeded plate. On days 2 to 5, the nematodes .
L12P Leucine to Proline pathogenic were screened to see if there were any roller offspring, indicating that DNA was successfully taken up by ° CGC (fu nded by N I H Offlce Of Resea rCh InfraStrUCtu re PrOgramS
germ cells. Rollers and sometimes non-rollers were singled from roller positive plates and transferred to H
their own seeded agar plate. Injection image adapted from www.wormbook.org. (P4O OD01044)) for strains.
Arginine to Tryptophan pathogenic
Al114V Alanine to Valine pathogenic
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. . . o . Potential Reproductive Genes and Disease Associations in Humans.” Physiological Genomics, 17 Sept. 2018.
Injections | roller offspring| performed | Modifications . P ooy ®
Mutations found in the WNT4 protein. Information was provided from ClinVar> and GenomAD¢, which showed the type

. Doudna, Jennifer A, and Emmanuelle Charpentier. “The New Frontier of Genome Engineering with CRISPR-Cas9 .”
Biotechne, American Association for the Advancement of Science, 2014,
of amino acid change found from the mutation and the significance of the mutation. Survival rates of injected C. elegans varied from 6%-83% per injection session depending on the injector, with an
overall survival rate of ~40%.
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