Molecular Systems Biology Parallel reverse genetic screening in mutant human cells  Bianca V Gapp et al

EV1

Expanded View Figures

A 10% FBS 0.5% FBS Stimulus RNA isolations Library prep Sequencing
O0OO00| 36h [OOOO| 16h 6h
3000 > |6000| > - Yyiy ~ >
0000 0000 2 lanes per 96 samples
B C D
Robustness of signatures FGF18 Interferon signatures
—r
PMA HERCS, ... IFI44, IFI44L, ...
FBS
400 WNT7A
TGFb
S GDF11 ACTA IFNb RTP4,
2]
[ 800 ACT IFNL2
‘E GDF7
BMP13
52 BMP2 IFNg STATY,
) VEGFB IRF9,
w Bl ——— o
== -+ IFNL2 CXCL9, GBP3,
12 3 4 5 IL16
Replicates IL13

NCS
E E TNFa F
I 'ONH 10 Stimuli Mock

Stimulus signatures
ACTA 74% ] WNT3A

]

BMP2 [ 84% 3 Proliminary L ——— L ko #1[|828S2BIOEEE wr
DFOM [ 83% = Final RESV ko #2[| Q88308200898 | (4x)
FGF1  — ROTN 806080880808
CAMP KO #3[ 086008008080
IFNb — 900690090808
o [|gg8588888558
* |ONM 1075 05 025 0 0 100 200 300
RESV [ Jaccard index distance  Signature size ]
ROTN § Pools Analysis

WNT3A g

V¥ o=

Signature size

Figure EV1. Gene signatures of wild-type cells upon stimulation.

A

Experimental design of stimulations in HAP1 cells. HAP1 cells were seeded in 12-well plates, cultured for 36 h in standard medium (10% FBS) and 16 h under reduced
serum conditions (0.5% FBS). Following stimulation for 6 h, total RNA was isolated and libraries prepared for next-generation sequencing. A total of 48 samples were
pooled for sequencing on each lane of an Illumina HiSeq 2000 sequencer. FBS, fetal bovine serum.

Modeling of robustness of gene signatures with increasing replicate number based on a set of eight replicates of FGF18 stimulation experiments. For each number of
replicates on the x-axis, we selected subsets of the eight replicates and computed the signature size with respect to a set of wild-type controls. This calculation was
repeated 20 times. Boxplots show quartiles (minimum, 25, 50, 75%, and maximal) results among the repeated bootstrap operations.

Visualization of stimulus signatures in HAP1 cells. Bar charts are as in Fig 1C. Similarity between signatures is determined by the Jaccard index distance (1—Jaccard
index between signature sets), and the dendrogram is produced using a hierarchical complete agglomeration method.

Comparison of gene signatures in IFNb, IFNL2, and IFNg stimulated HAP1 cells. Examples of signature genes specific and shared between the three stimuli are
indicated.

Signature size for the ten selected stimuli. Preliminary (2 replicates) and final (3 or more replicates) signature sizes are indicated. Percentages indicate overlap
between preliminary and final signatures (size of intersection divided by size of final set). Asterisk next to IONM indicates that the different signature size is affected
by a change in stimulus concentration between preliminary and final experiments.

Design and data analysis layout for the reverse genetic screening phase. Library preparations were performed in a 96-well format. Each library preparation batch
consisted of four knockout cell lines with ten stimuli, mock treatment, and four unstimulated wild-type controls. A total of 48 samples were pooled and sequenced on
one lane of an Illumina 2000 sequencer. Genes were scored as differentially expressed by comparing replicates of stimulated and unstimulated samples from the
same library preparation batch. WT, wild type; KO, knockout.
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Figure EV2. Overview of mutant cell lines’ response to stimulation.

Matrix of response visualizations for all screened cell lines. In each panel, violins depict distributions of response scores from the entire mutant panel. Scores are overlaps of
signature gene sets with expected signature sets, corrected for technical variables using general linear models (GLMs). Bars display response of the mutant cell line indicated
in the panel title.
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Figure EV3. Expression changes in signature genes.

Heatmaps depicting fold changes in KO cell lines upon stimulation relative to their unstimulated level. Genes part of the stimulus signatures are labeled on the vertical axes.
The horizontal axes consist of WT and KO cell lines; cells are ordered differently in each heatmap according to their stimulus response score. Small heatmaps on the side
provide a detailed view of three KO lines with the smallest stimulus response scores, WT cells, and two KO lines with the largest stimulus response scores. FC, fold change; WT,

wild-type; KO, knockout.
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Figure EV4.
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Comparison of response signatures in wild-type and FGFR family mutant cells. Contours depict genes not differentially expressed; dots indicate FGF1 signature genes;

Gene signatures of selected mutants.
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gray dotted line is the diagonal of equal response; red line is a linear fit using signature genes. FC, fold change; WT, wild-type; KO, knockout.
Same as in (A) except for JAK family mutants and IFNb stimulation.
Same as in (B) except for IFNg stimulation.

© 2016 The Authors

Molecular Systems Biology

12: 879 2016

EV4



EVS

Molecular Systems Biology

A GRT-PCR validation (Hits)

EPHB1-KO
TYK2-KO

EPHB4-KO
LMTK3-KO
TYK2-KO

E -KO
PDGFRA-KO
RET-K

ACVR2B-KO
EPHB1-KO
FGFR3-KO

IGF1R-KO

[seq] signature

[qRT] Gene 1

Molecular Systems Biology

[qRT] Gene 3

[qRT] Gene 4 I

[qRT] Gene 2

12: 879 2016

Parallel reverse genetic screening in mutant human cells  Bianca V Gapp et al

B qr7-PCR vaiidation (NegativeControls) Figure EV5. qRT-PCR validation of selected mutants.

FGF  FGFR2-KO . . . . . .
F‘jiﬁéi% A Heatmap of differential induction of signature genes upon stimulation.

50D TYK2-KO l Each row represents an independent experiment in which WT and KO cells

g TYK2-KO were stimulated, and the expression of four genes measured using qRT—

PCR. Similar induction levels in the four genes and in the RNA-seq
signature conveys concordant results between the PCR and sequencing
assays. WT, wild-type; KO, knockout.

B Same as in (A) except for KO and stimulus combinations for expected
negative interactions.

qRT-PCR validation (PositiveControls) C Same as in (A) except for KO and stimulus combinations for expected
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