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Abstract Results Discussion

Fertility 1s a cor.nplex blologlc.al process that relies on tissue-specific communication Early Brood Assay Knockdown of prac-5 and prx-19 through RNAI resulted in significantly reduced carly
between germline and somatic tissues. Gene regulation can be used to manipulate gene . . . . . .
. 1 . . brood production (Figure 2), atfirming that peroxisomal genes play an important role in
expression, allowing identification of key reproductive contributors. The nematode 0.38 - . . . . .
. . . L 260 - . fertility and progeny production in C. eegans. One possible explanation for this reduction
roundworm Caenorhabditis elegans serves as a unique model organism due to its highly 0.024 - the cumulative stess model. which ronoses that defective neroxisomal venes lead ©
conserved human orthologs and genetic manipulability. We previously identified — ' 8-045 ' _ cuthtiatly . odel, which p oopo ctve pEroxIso _ 3 ©
peroxisomal genes prx-5 and prx79 as possible regulatory genes of fertility using RNA-seq. ! ' ' increased levels of re.actlve OXygen specles <R(_)S> and cellular sﬁess (Wetetal, 2025)
However, it is unknown whether these genes causally regulate fertility and in which tissues o 180- o Figure 2: Early Brood Assay. Brood size is shown Elevatf:d ROS may disrupt cellular homeostasis and reprpducﬂve processes, prov1d1r1.g a
they may act. This study investigates the tissue-specific roles of the peroxisomal genes prx-5| | M tor C. elegans exposed to RNAi knockdown with potegtlal GXPI?HELUOH ff)r the reduc.ed progeny obsqved n t.he éarly brood assay. While
and prx-19 using whole-organism and tissue-specific RNA interference (RNAI). Early brood| | © 1404 ev, prx-5, ot prx-19 conditions. previous studies have linked peroxisomal dystunction to oxidative stress and
production is used as a proxy for fertility. Whole-organism RNAi knockdown of both genes § hypothesized reproductive defects, the tissue-specific assays revealed a more nuanced
resulted in an overall decrease in early brood production in comparison to the control. @ 400- pattern. Specifically, the reproductive effects of prx-5 knockdown varied depending on
However, when RNAi was conducted at the germline and epidermal level, brood the tissue in which gene function was disrupted (Figure 3). Knockdown in the germline
production (fertility) significantly decreased, in comparison to intestinal levels. Our findings 60 - and epidermis resulted in significantly reduced brood sizes, which 1s to be expected,
suggest that intestinal tissue may serve as a regulatory tissue capable of activating whereas intestinal knockdown produced brood sizes relatively similar to the control
compensatory fertility mechanisms in response to peroxisomal dystunction or metabolic &l condition (Figure 3; statistical comparisons shown in Figure 4). In contrast, prx-19
stress. Ongoing work is examining whether this intestinal phenotype is sex-specific and aims 0 ' ' ' knockdown did not produce statistically significant differences across tissues in this
to identify the molecular pathways underlying this response. Collectively, these results i prxs prx19 analysis. Together, these findings demonstrate that the reproductive consequences of
highlight a previously underappreciated role for peroxisomal genes in reproductive Tissue Specific RNAi Assay peroxisomal gene disruption are not uniform across tissues. The preservation of brood
regulation and emphasize the importance of tissue-specific signaling in fertlity. control germline intestine epidermis production following intestinal knockdown suggests that intestinal tissue may possess
A PO LaiFl A . S . b adaptive or compensatory responses that buffer the reproductive effects of peroxisomal
aaule < = \ I WJII i 1909 dysfunction, highlighting a potential tissue-specific role for the intestine in maintaining
Ny Sy csvy’g?ﬁé’?ge;,aﬂggaﬁmﬁ;m ,r“ r , ;} Eaily brood Figure 1: Figure 3: Tissue-Specific RNAi Assay:. o reproductive output in C. elegans.
- /C%%Sté’”t7 e 8 S = f l L i~ Heatmap of Brood size is shown in response to a tissue- l
s va : 3" . e s Earz/(-)life o genes specific RNAi experiment. Within this 8 I ? - -
s enenmen® e g ’?* e ‘ru Bcmaize  associated experiment, a WM45 strain was used as a -‘.; 60 - ‘ o Imphcatlons
B ol R 2 %’{j"t Fav g with positive control, DCL569 for the germline, IG1839 = ] - . . . e —
: é%ﬁ, ! } ) B " and negative for the intestine, and 1G1846 for the ! EplgéneUc work can prov@e oreat 1n§1ght mto. C. é/egcmy reprod}lctlve b1(o)lo.gy. Through
e O] o Erdiee e g R brood epidermis L] ! RNAI1 gene knockout and tissue-specific RNAA, this study provided preliminary results
% il e § %:{f[g, ; ; ; Z:C:Zaﬁve production - } that show intestine-specific peroxisomal gene knockout can increase brood production.
Tgi"m. % : |T2 characteristics | These findings may help guide future research towards intestinal tissues, as the intestine
] E‘ k " ) _ _ o . may serve as a central regulatory system for fertility. This research also highlights both
. i EH B (Webster et al. ¢ Q(&é;'\q ¢t Q‘-@Qﬂ"t& ¢ Q*-&‘-’Q(;\q’ ¢ Q‘-@Q&"t\q prx-5 and prx-19 as.kéy peroxlsomal genes of interest. Futur.e Worlf; is needed to
oo SR OB e (ch) O 2025) Mixed model p-values: EV vs prx5/prx19 understand and solidify the specific mechanism through which this phenomenon
ldio e d G functions. Nonetheless, these preliminary findings serve as a strong and promising
020,067 b=0.51 foundation for subsequent work exploring the connection between peroxisomal
B aCkgrO und o] ns ns dysfunction and reproduction in C. elegans.
Peroxisomes are specialized organelles involved in lipid metabolism, cellular o e s | | | |
detoxification, and intracellular import. They play a critical role in maintaining ) epidermis? ns - ;'0910@) Figure 4: Tl's S9C‘SP€C1ﬁC RNAl p-value heatmap. Re SOUrcesS
homeostasis and oxidative reactions. Dysfunctional peroxisomes often lead to i ¢ p-value statlst.lcal test comparisons were
dettimental outcomes, including organ dysfunction, neurodegeneration, and multiple = | 520064 s performed using ev, prx-5, and prx-719 conditions. Rackles, E., Witting, M., Ignasi Forné, Zhang, X., Zacherl, ]., Schrott, S., Fischer, C., Ewbank, J.
neonatal developmental defects. However, the effects of peroxisomes on fertility germine ns J., Osman, C., Imhof, A., & Rolland, S. G. (2021). Reduced peroxisomal import triggers
continue to remain pootrly understood. Caenorbabditis elegans serves as an excellent model peroxisomz.tl retrograde signaling. Cell Reports, 34(3), 108653—108653.
organism for studying peroxisomes and epigenetic effects due to its conserved orthologs - 0=0.94 p=0.75 https:// dOLOFg/ 10.1016/j.celrep.2020.108653 . . .
. o . : : : intesting ns I Wang, R., Kniazeva, M., & Han, M. (2013). Peroxisome Protein Transportation Affects
and well-established fertility assays. This research aims to investigate how , , , .
. . s . Metabolism of Branched-Chain Fatty Acids That Critically Impact Growth and Development of
various perox1§omal genes (prx-5 z%nd Drx-19) attect fertility, and which molecular — — % Nucleus | | ~ clegans. PLoS ONE, 8(9), ¢76270. https://doi.otg/10.1371 /journal.pone.0076270
pathways mediate these reproductive outcomes. \ RNAI comparison ~ — Webster, Amy, J. Willis, E. Johnson et al. “Gene Expression variation across genetically identical
e eduead ' Peroxisomal Guality control, individuals .predicts reproductive traits.” bioRxiv (2025).
f R j ipid metabolism and | | ttps://doi.org/10.1101/2023.10.13.562270 |
immune response Wei, X., Laxman Manandhar, Kim, H., Arun Chhetri, Hwang, J., Jang, G., Park, C., & Park, R.
Early Brood Assay: p= genes (2025). Pexophagy agd Oxidative Stres§: Eocus on Peroxisomal Proteins and Reactive Oxygen
* EV (empty vector Escherichia coli ), prx-5, prx-19 bacterial gene vectors were obtained X )@ . Peroxisomal j Species (ROS) Signaling Path.ways. Antioxidants, 14(2), 126-126.
* RNAI bacteria prepared in LB + carbenicillin and incubated 12+ hours at 37 °C. : ;?gt;rr?;ir:ge o https://doi.org/10.3390/antiox14020126
* RNAI plates seeded and dried; six plates per gene per cycle. Figure 5: Diagram depicting peroxisomal retrograde signaling -
* Five N2 L4 C. elegans placed on each plate for 16 hours at 20 °C. (Rackles et al., 2021) - O ACkﬂOWle d gm C ntS
* Each worm singled onto new RNA1 plates for 24 hours. /
*  Worms removed; plates left 72 hours at 20 °C for progeny development. AR & . (- I would like to sincerely thank my research mentor, Dr. Amy Webster, for all of her
* Progeny counted; plates discarded. tF:eetduced o continued support and guidance throughout this project. I am also thankful for the
*  Data analyzed using R Studio. é oxi:;tion . Undergraduate Research Opportunity Program (UROP) and their support.
Tissue Specific RNAi Assay: B aroaieomo
* WM45 control and tissue-specific strains: WM45 (RN A1 deficient), DCL569 (germline), R '\ |
IG1839 (intestine), IG1846 (epidermis) were used instead of N2, with the same early brood PRX-5 MDT-15 @B Peroxisomal proteins
assay procedure. Importomer NHR-49 @B Non-peroxisomal proteins
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