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Figure S1
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Figure S1, related to Figure 1. Additional phenotypes of endu-2(-).

(A) A picture showing a WT-looking germline in 3-day old cddko; endu-2(ku544) worms fed

on low-pyrimidine food (E. coli OP50). The restored morphology was seen in 100% of the

animals (n=200). v: vulva. Dashed line outlines the distal germline.

(B, C) Pictures of 4-day old cddko worms fed on pyrimidine-rich cytR- bacteria (B) and 4-day

old cddko; endu-2(ku544) worms fed on low-pyrimidine food (E. coli OP50). Both are fertile

but show severe egg-laying defects.

(D) Alignment of the homologous regions between C. elegans ENDU-2, Xenopus laevis

XendoU (chain A, NP_001081040.1) and human EndoU (isoform1, NP_001165910.1) using

Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/). Stars indicate amino acids that

are critical for the RNA binding or nuclease activities of XendoU and EndoU. T568 and

H470 are noted.

(E) Western blot showing successful knock-down of HA::ENDU-2 by both L1 RNAi and

adult RNAi. The endu-2(oe) strain was used for the detection of HA::ENDU-2 fusion protein

(see Methods).

(F) endu-2(-) worms treated with 10mM HU do not show growth delay.

(G) endu-2(-) worms have reduced sensitivity to UV. L1 worms were radiated with UV light

(UV Stratalinker 1800, Stratagene) at indicated dosage and the percentage of worms that

reached adulthood was counted after 3 days. Error bars, standard deviation. Star indicates

p<0.01 (Two-way ANOVA test).
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Figure S2, related to Figure 2. A genetic screen identified that ctps-1 positively interacts

with endu-2.

(A) dTTP/dCTP ratio in WT and endu-2(-) single mutant. Error bars, standard deviation. p=0.24

(Student's t-test, unpaired, two-tailed).

(B) A simplified diagram of the pyrimidine metabolism pathway and related genes in C.

elegans.

(C) A picture of the disorganized germline of a cddko worm when fed diluted control RNAi

food. This phenotype was suppressed when control RNAi was replaced with endu-2 or ctps-1

RNAi.

(D) Combined inactivation of endu-2 and ctps-1 further enhanced HU sensitivity. n≈200. Error

bars, standard deviation. Stars indicate significant differences (Student's t-test, unpaired, two-

tailed, with Bonferroni correction, α = 0.0018).
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Figure S3, related to Figure 3. ENDU-2 regulates CTPS-1 phosphorylation.

(A) Negative controls for the immunostaining experiment in Figure 3D. WT worms that did

not express the tagged FLAG::CTPS-1 protein were treated and imaged using the same

conditions.

(B) Results of two independent mass-spec analyses. S532 was the only site that had a higher

level of phosphorylation in endu-2(-), glp-1 RNAi worms compared to WT or endu-2(oe)

worms.

(C) ctps-1(S532A) partially suppressed the increased DNA bridge phenotype of endu-2(-).

Error bars, standard deviation. Stars indicate significant differences (Tukey’s range test,

FWER = 0.01).

(D) Western blot showing glp-1(-) mutation abolished the lower band in endu-2(-); glp-1(-)

double mutant.
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Figure S4, related to Figure 4. ENDU-2 regulates CTPS-1 phosphorylation through the

PKA pathway.

(A) Query results from a phospho-motif search using a small region of CTPS-1 protein

sequence and the PhosphoMotif Finder (http://www.hprd.org/PhosphoMotif_finder).

(B) Western blot of endu-2(-) worms treated with RNAi of candidate kinases. Dotted red box

highlights kin-1 RNAi-treated samples which lost CTPS-1 phosphorylation. #2, #14 and #15

control, #3 akt-1 RNAi, #4 akt-2 RNAi, #5 unc-43 RNAi, #6 kin-3 RNAi, #7 mak-1 RNAi, #8

mak-2 RNAi, #9 mnk-1 RNAi, #10 kin-1 RNAi, #11 F47F2.1 RNAi, #12 grk-2 RNAi, #13 sgk-

1 RNAi.

(C) High magnification (Under 63x Objective) images of the atgl-1::gfp strain. The first pair

of intestinal cells had significantly higher GFP signal in endu-2(RNAi) worms compared to

control.
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Figure S5, related to Figure 6. EndoU RNAi treated HeLa cells are hypersensitive to

FUDR treatment.

(A) qPCR results show ctps-1(S532A) mutation did not affect the response of endu-2 to HU

treatment. Young adult WT or ctps-1(S532A) worms were treated with 50mM HU for 1 day.

Star indicates significant differences (Student's t-test, unpaired, two-tailed, with Bonferroni

correction, α = 0.008).

(B) qPCR results for EndoU RNAi indicate efficient knockdown of the target. Star indicates

p<0.01 (Student's t-test, unpaired, two-tailed).

(C) WST-8 cell proliferation assay results. EndoU RNAi-treated HeLa cells had reduced

viability after treatment with FUDR. Star indicates p<0.0001 (Two-way ANOVA test). Error

bars indicate standard deviation in all panels.


