KNOCK OUT OF LIPOPROTEIN LIPASE 1 GENE REDUCES THE AMOUNTS
OF OOCYTE LIPID DROPLETS IN MEDAKA Oryzias latipes
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Introduction
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Lipoprotein lipase (Lpl) is a key enzyme that hydrolyzes triglycerides in Proposed Mechanism of Lpl-Mediated Lipid Droplet
circulating lipoproteins and releases free fatty acids for cellular uptake. In Formation in Medaka Oocytes Oocyte
teleost fishes, very low density lipoprotein (VIdl) is considered as an m ! dI
important source of neutral lipids for oocytes, and Lpl has been proposed to Glycerol
mediate lipid droplet formation by supplying fatty acids to developing oocytes. "lf;’;;ri'::l'nt"
Studies in several teleost species have shown that both ovarian Lpl activity A 4
and /pl expression increase in association with the progress of oocyte lipid l Lpt Fatty acid <7 Lipid
droplet formation and/or oocyte growth. However, there is no direct evidence Lipoprotein: .- transporter % " e
for the involvement of Lpl in oocyte lipid droplet formation to date. Toaddress Qwyve ) "pase _; 100/ S Y ----- > Fabp

L . . . . % Vidi > NMAA —
this issue, we investigated the role of Ip/7 on oocyte lipid droplet formation in Free fatty e el Sl sreiets
medaka (Oryzias Ilatipes) using a CRISPR/Cas9-mediated knockout Very low-density acids
approach. lipoprotein
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Ipl1 mRNA expgression was approximately 50-fold higher than Ip/2 across all
developmental stages.

Ipl1 mRNA relative expression
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Ipl2 mRNA relative expression

Mutation and amino acid analysis

WT GATTACGCCGACAT - ------ CCTGTCCAAGTTCCTCCCTGCGCACCGCAGACATCCCCGAT 114
1pl1-ko GATTACGCCGTCTT -GGACGCCCTGTCCAAGTTCCTCCCTGCGCACCGCAGACATCCCCGAT 119

—
MGKELLCFFTLWITLGNISATFSSDLESNT TSLFVINSTTTAAPLPTTTEWMTDYA

DILSKFSLRTADIPDEDMCYIOQOAGHPETIKDCOFNAEAQTHFIVIHGWTVIGMFE
SWVIPKILVSALYERVPNANVIVVDWLTRASOHYPTSASY T KLVGRDVAKFVTITWL
OQONELOLPWDRIHVLGYSLGAHVAGVAGHLTDNKISRITGLDPAGPSFEHADDO
wWT S>TLSRDDGOQOFVDVLHINTRGSPDRISIGIQORPVGHIDIYPNGGTRFQPGOCDIQNTL
LGIASAGIKGLONMDQLVKCSHERSIHLFIDSLVNTOHOSMAYRONSKEAFNKG
VCLSCRKNRCONKLGYNINKVRTARSTKMYLKTRGMMPYKVFHYQVKAHFFSKS
EQSFTEQOPMKISLFGTHGETEDIAFVLPELSCNNTVSFLITTDVDIGELMIVEKLR
WEKDAILSWSDWWGSSKFHIRKLRIKSGETOQOSKVIFNAKEGEFRFADLVRGGEDA

- VFVESKEDNISRKERRMHRLKTEGSLFGKSDA™
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lpll1-KO MGKELLCFFTLWITLGNISATFSSDLESNT ISLFVNST T TAAPLPT T TEVWMTDYA
VLDACPSSPCAPOTSPMRTCATSKPASOKPSRTVSSTOKLRPSSSYTAGR ™

and abolish its normal function.

This frameshift mutation is predicted to disrupt Lpll protein integrity
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Wi Iipl1-KO WT Ipl 1-KO
Ipl1-KO eggs exhibited a 16.5% reduction in egg volume and a 56.7%
reduction in lipid droplet volume compared with WT

Conclusion

Ipl1 was identified as the predominant Ip/ gene in the medaka ovary.
Functional disruption of /p/1 reduced oocyte lipid droplet accumulation and egg size,
demonstrating an essential role for Lpl1 in oocyte lipid droplet formation.



