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Figure S1. Quality metrics of CRISPR screens in undifferentiated U937 cells, 
Related to Figure 1 
(A) U937 cells were treated with rifampicin for 24 h and cell numbers were quantified by 
flow cytometry and compared between treated and untreated cells (n = 3 technical 
replicates, two-tailed Student’s t test, ns = not significant; error bars, s.d.). 
(B) Viability of U937 cells was measured daily during the screen by FSC/SSC on a flow 
cytometer. Arrows mark days of L. pneumophila infection. Red, cells infected by L. 
pneumophila; black, uninfected control population. 
(C) Distribution of sgRNAs for top enriched (ABI1) and depleted (FAM49B) gene 
knockouts from genome-wide screen. The distribution of the 10 sgRNAs per gene (red 
and blue) is compared against the distribution of the negative control sgRNAs shown in 
black. Dotted lines represent effect scores for the indicated genes calculated by the 
casTLE analysis. 
(D) Correlation of signed confidence scores between replicates in undifferentiated U937 
batch retest screen. 
(E) Volcano plot of confidence score vs. effect size for genes in the undifferentiated U937 
batch retest screen. Blue dots indicate genes whose knockout protect host cells from L. 
pneumophila infection and red dots indicate genes whose knockout sensitize host cells 
to L. pneumophila infection where the 95% credible interval does not cross 0. 
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Figure S2. Batch retest screen in differentiated U937 macrophage-like cells reveals 
conserved hits across cell states, Related to Figure 2 
(A) TIDE indel analysis for selected sgRNAs. 
(B) Schematic comparing batch retest screens performed in undifferentiated and 
differentiated U937 cells. The undifferentiated U937 screen was performed as in the 
genome-wide screen, while in the differentiated screen, U937 cells containing the sgRNA 
library were first differentiated into macrophage-like cells by PMA treatment before one 
round of L. pneumophila infection. 
(C) Correlation of signed confidence scores between replicates in PMA-differentiated 
U937 batch retest screen. 
(D) Volcano plot of confidence score vs. effect size for genes in PMA-differentiated U937 
batch retest screen. Blue dots indicate genes whose knockout protect host cells from L. 
pneumophila infection and red dots indicate genes whose knockout sensitize host cells 
to L. pneumophila infection where the 95% credible interval does not cross 0. 
(E) Correlation of signed confidence scores between batch retest screens in 
undifferentiated and differentiated U937 cells. Colored dots indicate genes belonging to 
various processes. 
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Figure S3. C1orf43 primarily localizes to the Golgi and mitochondria and interacts 
with plasma membrane proteins, Related to Figure 3 
(A) Examples of immunofluorescence microscopy images of differentiated U937 knockout 
cells (GFP+) infected with pHrodo Red-labeled ∆dotA L. pneumophila at MOI = 10 at 0 h 
and 6 h after infection. Scale bar, 200 µm. 
(B) TIDE indel analysis for U937 C1orf43 knockout clones. 
(C) Expression of C1orf43 variants was analyzed by immunoblot. U937 cells were 
lentivirally infected with constructs encoding the indicated C-terminal 3xFLAG-tagged 
C1ORF43 variants. Full-length C1orf43 and a truncated C1orf43 containing only the first 
41 amino acids (C1orf431-41) were detected, but a C1orf43 isoform lacking the 
transmembrane domain (C1orf43∆TM) was not. 
(D) Immunofluorescence microscopy of HeLa FcgRII cells stably expressing C1orf43-
GFP. Cells were stained with anti-GM130 (red, top) or anti-Cytochrome C (red, bottom) 
and Hoechst dye (blue). Scale bars, 10 µm. 
(E) Localization of C1orf43-GFP in HeLa FcgRII cells upon treatment with Golgi-
fragmenting drugs. Cells stably expressing C1orf43-GFP were treated with 10 ug/mL 
brefeldin A for 30 min or 5 µg/mL nocodazole for 2 h and stained with anti-GM130 (red) 
and Hoechst dye (blue). Scale bars, 10 µm. 
(F) Live-cell fluorescence microscopy of HeLa FcgRII cells stably expressing C1orf43-
GFP during infection with WT L. pneumophila (magenta). Images were taken every 1 min. 
Scale bar, 10 µm. Corresponding video can be found in Video S1. 
(G) BioPlex protein-protein interaction network for C1orf43. Arrows point from the bait 
node to the prey node. Red nodes are annotated as integral components of the plasma 
membrane in GO. 
(H) Adjusted P values using Fisher’s Exact Test for select non-redundant enriched GO 
terms among C1orf43 BioPlex interactome. 
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Figure S4. Gene knockouts cause a defect in L. pneumophila intracellular 
replication, Related to Figure 4 
(A) Examples of immunofluorescence microscopy images of differentiated U937 knockout 
cells (GFP+) infected with mCherry-expressing L. pneumophila at MOI = 4 at 12 h 
intervals. Scale bars, 500 µm. 
(B) Examples of quantification of L. pneumophila replication over time for select sgRNAs. 
Differentiated U937 knockout cells were infected with mCherry-expressing L. 
pneumophila at MOI = 1. Total mCherry fluorescence intensity per well was measured by 
Incucyte every 2 h for 36 h. Data represent mean ± s.d. for 3 technical replicates. 
(C) L. pneumophila replication analysis in undifferentiated U937 cells. U937 knockout 
cells were infected with mCherry-expressing L. pneumophila at MOI = 4. Total mCherry 
fluorescence intensity per well was measured by Incucyte at 72 h as a combined metric 
of L. pneumophila uptake and intracellular replication. Knockout cells were compared to 
three negative controls with the most stringent significance value reported (n = 3 technical 
replicates, one-way ANOVA, Dunnett’s multiple comparison test, *P<0.05, ***P<0.001; 
error bars, s.d.). Data shown are representative of 3 independent experiments. 
(D) L. pneumophila replication analysis in undifferentiated U937 RABIF and RAB10 clonal 
knockout cells. Undifferentiated U937 clonal knockout cells were infected with mCherry-
expressing L. pneumophila at MOI = 4. Total mCherry fluorescence intensity was 
measured by Incucyte every 2 h for 72 h and compared between knockout cells and 
negative control cells. Data represent mean ± s.d. of 4 technical replicates and are 
representative of 2 independent experiments. 
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Figure S5. RAB10 regulates ER recruitment to the LCV and is itself recruited to the 
LCV, Related to Figures 4 and 5 
(A) HeLa FcgRII cells stably overexpressing WT GFP-Rab10, GFP-Rab10 Q68L, or GFP-
Rab10 T23N were infected with WT L. pneumophila at MOI = 1 for 4 h, fixed and 
immunostained for L. pneumophila and RTN4. The percentage of intracellular L. 
pneumophila co-localizing with RTN4 was quantified and Rab10 mutants were compared 
to WT Rab10 (n = 3 independent experiments with at least 100 LCVs analyzed per 
experiment, two-tailed Student’s t test, ns = not significant, ***P<0.001; error bars, s.d.). 
(B) HeLa FcgRII RABIF and RAB10 clonal knockout cells or negative control cells were 
infected with WT or ∆dotA L. pneumophila at MOI = 3 for 1, 4 or 8 h, fixed, and 
immunostained for L. pneumophila (red) and LAMP1 (green). Nuclei were stained with 
Hoechst dye (blue). Scale bar, 10 µm. 
(C) Quantification of the percentage of intracellular L. pneumophila co-localizing with 
LAMP1. Knockout cells were compared to negative control cells for infection with WT L. 
pneumophila (n = 3 technical replicates with at least 50 LCVs analyzed per replicate, two-
tailed Student’s t test with Holm-Sidak multiple comparisons correction, ns = not 
significant, ***P<0.001; error bars, s.d.). 
(D) HeLa FcgRII cells stably expressing GFP-Rab10 were infected with the indicated L. 
pneumophila effector cluster deletion strains at MOI = 3 for 1 h, fixed, and immunostained 
for L. pneumophila (red). Nuclei were stained with Hoechst dye (blue). Scale bar, 10 µm. 
(E) Quantification of the percentage of intracellular L. pneumophila co-localizing with 
GFP-Rab10 for the indicated L. pneumophila effector cluster deletion strains. Mutant L. 
pneumophila strains were compared to WT L. pneumophila (n = 3 technical replicates 
with at least 50 LCVs analyzed per replicate, two-tailed Student’s t test, ns = not 
significant, ***P<0.001; error bars, s.d.). 
(F) List of L. pneumophila genes in gene cluster 7. 
(G) HeLa FcgRII cells stably expressing WT GFP-Rab10 or GFP-RAB10 K154A mutant 
were infected with WT L. pneumophila at MOI = 3 for 1 h, fixed, and immunostained for 
L. pneumophila. The percentage of intracellular L. pneumophila co-localizing with WT or 
mutant GFP-Rab10 was quantified and compared (n = 3 technical replicates with at least 
50 LCVs analyzed per replicate, two-tailed Student’s t test, ns = not significant; error bars, 
s.d.). 


