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Fig. S1. (A) A phylogenetic tree of human SLC30 family and SLC-30A9 orthologues
in various species. (B) Schematic representation of the C. elegans slc-30a9

gene. Filled boxes represent exons and lines indicate introns. The deletion and point
mutation sites of wy50591 and wy50572 are indicated with arrows. (C) Representative
confocal images showing lysosome morphology in C. elegans epidermis
(Epidermis::NUC-1::mCherry) in wild type and slc-30a9(wy50572). Scale bar: 10

um. (D) Representative confocal images showing ER (GFP::TRAM-1) and
mitochondria (TOMM-20(1-54AA)::mCherry) morphology in C. elegans epidermis in
wild type and slc-30a9(wy50572). Scale bar: 10 um.
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Fig. S2. (A) Generation of SLC3049 knockout cell clones SLC30497 using a
CRISPR/Cas9 system in the human HeLa cell. A single guide RNA sequence was
designed against exon 2 of the SLC30A49 locus. Sequences of the parental and
SLC30A497 cell clones were analyzed, and the results were shown below. Represented
deletion and nucleotides were labeled red, and the green * indicates stop codon. (B)
SLC30A9-KO cells were validated by Q-PCR. Data are shown as mean+=SEM (n=3).
*#%p<0.001 by unpaired t test. (C) Western blot of SLC30A9 expression in HeLa
wild type and SLC30497 cells. (D) Immunofluorescence of SLC30A9 in HeLa wild
type and SLC30497 cells. The arrow indicates mitochondria. Scale bar: 10 pm.
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Figure S3. (A) An alignment of amino acid sequences of human SLC30 members and
C. elegans SLC-30A9. The red boxed regions indicate the amino acid critical for Zn**
/H* binding (H198 and D323). (B) Representative confocal images of PVD soma co-
expressing mitochondria Zn?* sensor PVD::mito-ZapCY 1 and PVD:: TOMM-20(1-
54AA)::mCherry. Scale bar: 5 um. (C) Quantification of the FRET efficiency of wild
type and slc-30a9 (wy50591). Data are shown as mean+SEM. ***p<0.001 by
unpaired t test. 30 worms were scored for each genotype. (D) Representative confocal
images of PVD soma co-expressing ER Zn?" sensor PVD::ER-ZapCY1 and
PVD::mCherry::SP12. Scale bar: 5 um. (E) Quantification of the FRET efficiency of
wild type and slc-30a9 (wy50591). Data are shown as mean+SEM. ns means not
significant by unpaired t test. 56 worms or more were scored for each genotype. (F)
Representative confocal images of WT or SLC30497- HeLa cells co-stained with
Zinpyr-1 and Hoechst. Scale bar: 10 pm. (G) Quantification of the nucleus Zinpyr-1
fluorescence intensity in WT and SLC3049”. Data are shown as mean=SEM. ns
means not significant by unpaired t test. More than 159 cells were analyzed for each
genotype.
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Figure S4. (A) Representative confocal images of HeLa cells expressing Mito-SoNar
and stained with MitoTracker Red. Scale bar: 10 um. (B) Quantification of Mito-
SoNar signal in response to pyruvate. HeLa cells expressing Mito-SoNar were treated
with 200 uM pyruvate, and the fluorescence ratio excited at 420 and 485 nm
(emission at 535 nm) were detected by microplate reader. Data are shown as
mean+SEM (n=3). **p<0.01 by paired t test. (C) Representative confocal images of
HelLa cells expressing Mito-Grx 1-roGFP2 and stained with MitoTracker Red. Scale
bar: 10 um. (D) HeLa cells expressing Mito-Grx1-roGFP2 were treated with 5 mM
DTT or 1 mM Diamide. The fluorescence excitation at 525 nm was measured with
two excitation wavelength, 405 and 488 nm using a microplate reader. The ratio
between 488 nm and 405 nm excitation was calculated. Data are shown as
mean+SEM (n=3). One way ANOVA with Tukey correction. **p<0.01, ***p<0.001.
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Figure SS. (A) Representative confocal images of spermatids co-stained with TMRE
and MitoTracker Green in him-5(el490) and slc-30a9(wy50591); him-5(el490) males
supplemented with SM or SM+CCCP. Scale bar: 5 um. (B) Representative confocal
images of spermatids co-stained with MitoTracker Red and Zinpyr-1, and
supplemented with the CCCP+TEA. Scale bar: 5 um. (C) Quantification of the
Zinpyr-1 fluorescence intensity in the sperms mitochondria of him-5(el490) and
CCCP+TEA treatment. Data are shown as mean+SEM (n=3). ns means not significant
by unpaired t test. 100 sperms or more were scored for each genotype. (D)
Representative confocal images of redistribution of labile zinc occurred during TEA
sperm activation supplemented with the zinc chelator EGTA. The arrowheads indicate
the pseudopods. Scale bar: 5 pm.
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Figure S6. (A) Representative confocal images of spermatids stained with FM 1-43 in
him-5(e1490) and slc-30a9(wy50591); him-5(el490) mutant males supplemented with
SM or SM+TEA. Confocal images were collected every 60 seconds for total 540
seconds. Scale bar: 5 um.



Dataset S1 (separate file). antibodies, strains, and primers used in this paper.
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