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Figure S1. FFT power speciral analysis, the protein depletion after RNAi treatment to the relevant gene, and sample Western blot data. (A) FFT power
spectral analysis. To generate the complex modulus, first the distance to each perimeter pixel is calculated, as depicted in Fig. 2. These values are Fourier
transformed, and the complex modulus is taken to yield the power spectrum. The power spectrum is shown for the wild-type (blue) and Scar RNAi (red) cells
shown in Fig. 2. Plot area between black lines indicates the integrated area shown in Fig. 2 H. (B) Immunoblots (IB) showing the protein depletion after
RNAI treatment to the relevant gene but not with RNAi to an unrelated gene. Unequal protein levels were corrected in quantitation. (C) Sample Western
blot data used to generate Fig. 4 F. The arrow indicates a band that was quantified ratiometrically in Fig. 3 F.
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Figure S2. RNAI phenotypes. Images of the RNAI of the indicated gene. Red, actin; green, tubulin; blue, DNA. Bars, 10 pm.
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Figure S3. Golgi and ER morphology in the indicated knockdowns and DEVD cleavage activity. (A) Golgi (top) and ER (bottom) morphology in the
indicated knockdowns. (B) DEVD cleavage activity, represented as a fraction of control 6 h after cell lysis. Error bars indicate mean + SD.

Video 1. Time-lapse total internal reflection fluorescence microscopy of CG15231-GFP expressed in S2U cells. Imaged on a
microscope with microscopy software (see Materials and methods). 1 image/s displayed at 10 frames/s. Bar, 5 pm.
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Table S1.  Top/bottom 40 ranked genes for each indicated sorting method

Top 40 Bottom 40
CG Symbol CG Symbol
FFT
8978 Sop2° 10367 Hmgcr®
4636 SCAR® 5484 CG5484°
4931 Sra-1¢ 7961 a-COP®
9901 Arp14D° 10778 CG10778°
9881 p16-ARC® 12444 CG12444
5972 CG5972 9175 CG9175°
7558 Arp66B° 3539 Slhe
10954 Arcp34 4214 Syx5°
9749 Abl® 10882 CG10882°
2028 Ckla® 8522 HLH106°
2048 dco® 11098 CG11098
12066 Pka-C2b 7073 sarl®
10067 Actin 57B 6699 betaCop®
5837 Hem® 1681 CG1681
7597 CG7597° 3911 CG3911
2577 CG2577° 10305 RpS26
9749 Abl® 11294 CG11294
9169 FucTDP 1671 CG1671
8211 CG8211b 4320 CG4320
4897 Rpl7 12002 CG17494
3097 CG3097 7392 Cka
4760 Bol 11526 CG11526
1810 mRNA-capping-enzyme 16793 CG16793
4904 Pros35 3326 CG3326
2993 CG2993 11008 CG11008
7560 CG7560° 8487° Garz
12051 Actin 42A 1244 CG1244
1740 Nif-2 14084 CG14084
7382 CG7382 6671 Argonaute 1
7773 Fidipidine 2678 CG2678
4761 Knrl 4254 Cofilin
8465 CG8465° 3539 slhe
6008 NP15.6° 5161 CG5161
10816 Dro 1140 CG1140
30498 Boca 31992 CG31992
10798 Dm 14813 deltaCop®
8556 Rac2b 8908 CG8908
13779 CG13779 31802 CG17493
9633 RpA-70 2956 Twist
7769 DDB1 8722 Nup44A®
No. of Corners
9881 p16-ARC® 10367 Hmger
10954 Arc-p34° 7961 a-COP®
8978 Sop2° 5484 CG5484°
9901 Arp14D° 3539 Slhe
4636 SCAR® 4214 Syx5°
4931 Sra-1° 9175 CG9175°
5972 CG5972 6699 betaCop®
9169 FucTDP 8522 HLH106°
7597 CG7597° 10778 CG10778°
9646 CGQ646 10882 CG10882°

Rankings are calculated in regard to all ~14,000 genes in the genome. NA, not applicable.

“Gene was rescreened with a nonoverlapping RNA, and the phenotype repeated by visual analysis.

bPhenotype did not repeat.
“Phenotype repeated by visual analysis, but an overlapping RNA was used.
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Table S1.  Top/bottom 40 ranked genes for each indicated sorting method (Continued)

Top 40 Bottom 40
CG Symbol CG Symbol
2028 Cklalpha® 12444 CG12444
32104 CG32104 31893 Peritrophin-15b
9633 RpA-70 1671 CG1671
9749 Abl° 11098 CG11098
7558 Arpb6B° 6671 Argonaute 1
4761 Knrl 16793 CG16793
4897 Rpl7 8722 Nup44AP
2577 CG2577° 31897 CG31897
8211 CG8211° 7073 sarlr
13849 Nop56 1681 CG1681
12066 Pka-C2° 18789 CG18789
7560 CG7560° 3911 CG3911
5837 Hem® 14813 deltaCop®
2248 Rac1® 2956 twist
13041 CG13041 10305 RpS26
1782 Uba1® 17610 grk
1810 mRNA-capping-enzyme 1081 Rheb
17158 cpb? 6177 ldiCp°
9667 CGQ667 7392 Cka
18009 Trf2 4320 CG4320
9749 Abl® 3539 slhe
2048 deo® 31992 CG31992
6194 CG6194 7118 CG7118
7773 Fidipidine 5161 CG5161
3097 CG3097 11526 CG11526
1591 REG 9755 pum
4760 Bol 15304 CG15304
9853 CG9853 10883 CG10883
4904 Pros35 12002 CG17494
8219 CG8219 9497 CG9497
Actin perimeter-1
12852 CG12852 10540 CG10540°
8322 ATPCL 9481 Ugt37b1
4722 bibe CG8345 Cypéwl
8264 Bx42° CG8349 CG8349
1528 gammaCop® 8881 skpB
9108 RSG7® 9867 CG9867
9553 Chic 31880 CG31880
1379 CG1379 8312 CG8312
6223 betaCop® 31640 CG31640
12072 warts® 4036 CG4036
30497 CG30497° 10053 CG10053
13189 CG13189 9866 CG9866
1864 Hr38b 6293 CG6293
18174 Rpn11 16901 sqd
10278 GATAe 9809 CG9809
7065 CG7065 10855 CG10855
12403 CG12403° 15247 CG15247
11676 CG11676 9250 Mppb
8264 BX42° 12217 PpV
10084 CG10084 8850 CG8850
17054 Cap-G 11552 CG11552

Rankings are calculated in regard to all ~14,000 genes in the genome. NA, not applicable.

°Gene was rescreened with a nonoverlapping RNA, and the phenotype repeated by visual analysis.
bPhenotype did not repeat.

“Phenotype repeated by visual analysis, but an overlapping RNA was used.
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Table S1.  Top/bottom 40 ranked genes for each indicated sorting method (Continued)

Top 40
CG Symbol CG Symbol
2331 TER94° 31798 CG31798
1799 ras® 10930 PpY-55A
18789 CG18789 9652 DopR
14952 CG14952 30019 CG30019
32132 CG32132 10997 CG10997
5785 Thr 12317 JhI-21
7923 Fad2 12424 CG12424
32688 Hk 10189 CG10189
10370 Tbp-1° 12682 CG12862
32241 CG32241 8817 lilli
11856 CG11856 6933 CG6933
15006 CG15006 9868 CG9868
10571 ara® 13278 CG13278
12051 Actin 42a 9984 THI1
9412 Rin 32224 CG32224
31775 CG31775 2909 CG2909
7638 CG7638° 14234 CG14234
15365 CG15365° 9521 CG9521
32296 CG32296 9786 hb
Actin perimeter
10540 CG10540° 12852 CG12852
9481 Ugt37b1 8322 ATPCL
CG8345 Cypbwl 4722 bibe
CG8349 CG8349 8264 Bx42°
9867 CG9867 1528 gammaCop®
8881 skpB 9108 RSG7P
31880 CG31880 9553 chic®
31640 CG31640 6223 betaCop®
8312 CG8312 1379 CG1379
9866 CG9866 12072 warts®
10053 CG10053 30497 CG30497°
4036 CG4036 13189 CG13189
6293 CG6293 1864 Hr38P
16901 Sqd 18174 Rpn11e
9809 CG9809 10278 GATAe
10855 CG10855 7065 CG7065
15247 CG15247 11676 CG1167¢b
9250 Mppb 12403 CG12403°
12217 PpV 8264 BX42°
31798 CG31798 10084 CG10084
11552 CG11552 17054 CapG
8850 CG8850 1799 ras®
10930 PpY-55A 2331 TER94°
30019 CG30019 18789 CG18789°
9652 DopR 14952 CG14952
12317 JhI-21 5785 thr
10997 CG10997 32132 CG32132
12424 CG12424 7923 Fad2b
12682 CG12862 32688 Hk
10189 CG10189 10370 Tbp-1°
6933 CG6933 32241 CG32241
8817 Lilli 11856 CG11856

Rankings are calculated in regard to all ~14,000 genes in the genome. NA, not applicable.

“Gene was rescreened with a nonoverlapping RNA, and the phenotype repeated by visual analysis.

bPhenotype did not repeat.

“Phenotype repeated by visual analysis, but an overlapping RNA was used.
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Table S1.  Top/bottom 40 ranked genes for each indicated sorting method (Continued)

Top 40 Bottom 40
CG Symbol CG Symbol
9868 CG9868 15006 CG15006
13278 CG13278 10571 ara®
14234 CG14234 12051 Actin 42a
2909 CG2909 9412 rin
32224 CG32224 31775 CG31775
9984 TH1 7638 CG7638°
10751 Robl 32296 CG32296
10234 Hs2st 15365 CG15365°
Actin/area
4254 Cofilinc 3751 CG3751
5484 CG5484° 4464 RpS19
32241 CG32241 17820 fit
10367 Hmger® 3927 CG3927
9175 CG9175° 31897 CG31897
7073 sarl® 8108 CG8108
3539 Slhe 3983 CG3983
6437 CG6437° 4153 elF-2beta
6742 cenB1A® 3938 CycE
14813 deltaCop® 15719 CG15719
14813 deltaCop® 4087 RpP2
10882 CG10882° 3283 SdhB
8522 HLH106° 2248 Racl
32105 CG32105° 3849 CG3849
5061 capt® 13674 CG13674
7961 alphaCop® 4111 CG4111
15231 IM4¢ 3314 Rpl7A
8556 Rac2b 11085 CG11085
6699 betaCop® 3284 Rpll15
1528 gammaCop® 31884 Trx-2
6177 |dICp® 14944 CG14944
3403 CG3403° 4236 Cafl
6223 betaCop® 3180 Rpll140
7578 BG:DS00797.7 3542 CG3542
10778 CG10778 10537 Rdl
18789 CG18789° 3422 Pros28.1
1740 NiH-2 3731 CG3731
13738 CG13738° 2168 RpS3A
4162 lace® 32662 CG32662
6944 Lam® 33123 CG33123
11098 CG11098 3889 CSN1b
10571 ara® 14387 CG14387
7923 Fad2® 4008 Rad21®
4214 Syx5° 4043 CG4043
31775 CG31775 12075 CG12075
14630 EG:BACR7A4.9 15456 CG15456
3726 CG3726 4035 elF-4E
31534 CG31534° 3691 Pof
8487 garz® 14792 Sta
5161 CG5161 4027 Actin 5¢°
Decision tree- Arp/Scar
9881 p16-ARC® NA NA
8978 Sop2°® NA NA

Rankings are calculated in regard to all ~14,000 genes in the genome. NA, not applicable.

°Gene was rescreened with a nonoverlapping RNA, and the phenotype repeated by visual analysis.
bPhenotype did not repeat.

“Phenotype repeated by visual analysis, but an overlapping RNA was used.
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Table S1.  Top/bottom 40 ranked genes for each indicated sorting method (Continued)

Top 40 Bottom 40

CG Symbol CG Symbol
10954 Arc-p34° NA NA
9901 Arp14D° NA NA
4636 SCAR® NA NA
10067 Actin 57B NA NA
4931 Sra-1° NA NA
5972 CG5972¢ NA NA
7558 Arp66B° NA NA
32241 CG32241 NA NA
9749 Abl° NA NA
2028 Ckla® NA NA
5481 Llea NA NA
7597 CG7597° NA NA
4897 Rpl7 NA NA
2577 CG2577° NA NA
9646 CG9646 NA NA
9749 Abl° NA NA
3097 CG3097 NA NA
5837 Hem?® NA NA
7560 CG7560° NA NA
2048 dcoP NA NA
4761 Knrl NA NA
1810 mRNA-capping enzyme NA NA
4759 CG4759 NA NA
4760 Bol NA NA
9169 FucTDP NA NA
12050 CG12050° NA NA
1517 na® NA NA
1782 Ubal® NA NA
12051 Actin 42a NA NA
9633 RpA-70 NA NA
15771 CG15771 NA NA
5178 Actin 88F°® NA NA
30349 CG30349 NA NA
13849 Nop56° NA NA
12066 Pka-C2° NA NA
4904 Pros35 NA NA
13041 CG13041° NA NA
8465 CG8465° NA NA
Decision tree- cofilin/CAP

4254 cofilin® NA NA
5061 capt® NA NA
31534 CG31534° NA NA
10367 Hmgcr® NA NA
33106 mask® NA NA
12014 CG12014° NA NA
5481 lea NA NA
5484 CG5484° NA NA
15231 IM4< NA NA
9175 CG9175° NA NA
4454 Bor NA NA
9753 AdoR NA NA
32105 CG32105° NA NA

Rankings are calculated in regard to all ~14,000 genes in the genome. NA, not applicable.

“Gene was rescreened with a nonoverlapping RNA, and the phenotype repeated by visual analysis.

bPhenotype did not repeat.

“Phenotype repeated by visual analysis, but an overlapping RNA was used.
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Table S1.  Top/bottom 40 ranked genes for each indicated sorting method (Continued)
Top 40 Bottom 40

CG Symbol CG Symbol
6603 Hsc70Cb NA NA
1030 Ser NA NA
6742 cenB1A° NA NA
3539 Slhe NA NA
6177 |dICp® NA NA
10882 CG10882° NA NA
7073 sarl® NA NA
14496 CG14496 NA NA
6932 CSN6P NA NA
5161 CG5161 NA NA
32132 CG32132 NA NA
3714 CG3714 NA NA
12444 CG12444 NA NA
7487 RecQ4 NA NA
18389 Eip?3F NA NA
6437 CG6437° NA NA
11824 CG11824 NA NA
10491 CG10491 NA NA
11202 org-1 NA NA
33352 CG9469 NA NA
6667 dl NA NA
14813 3-COP® NA NA
15793 Dsor1 NA NA
33106 mask NA NA
3853 Glut3 NA NA
5064 CG5064 NA NA
13738 CG13738b NA NA

Rankings are calculated in regard to all ~14,000 genes in the genome. NA, not applicable.

°Gene was rescreened with a nonoverlapping RNA, and the phenotype repeated by visual analysis.

bPhenotype did not repeat.

“Phenotype repeated by visual analysis, but an overlapping RNA was used.
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Table S2.  Analysis of toxicity and the nonspreading phenotype in
the depletion of SREBP pathway genes

Gene name Cell No. Actin/area
Actin 5¢ 0.28 0.54
Acetyl CoA synthase probe 1 1.14 1.83
Acetyl CoA synthase probe 2 0.63° 1.15
ACC 1.18 3.54°
Fatty acid synthase 2.26 1.90
Fatty acyl CoA synthase 1.99 1.35
SREBP 0.87 5.29¢°
ATP citrate lyase probe 1 0.52° 0.80
ATP citrate lyase probe 2 0.92 1.85
Farnesyl pyrophosphate synthase 2.29 1.95
Dihydroxyacetone phosphate acyltrans- 1.58 1.34
ferase

HMGCR 0.15° 1.15
Malic enzyme 0.86 1.42
6-phosphogluconate dehydrogenase 1.94 1.77
Pyruvate dehydrogenase 0.99 1.69
Scap 2.87 1.54
Slp 0.58¢° 0.78
S2p 1.24 1.32
Fatty acid desaturase 0.063° 0.57
Farnesyl transferase 1.65 1.58
Rab escort protein 0.72 1.18

The cell number and actin/area ratio for the phenotype resulting from the deple-
tion of the SREBP pathway member indicated. Depletions were performed in
a separate miniscreen after the whole genome screen. Cell number represents
normalized number of cells present after RNAi freatment, where 1.00 represents
the mean of untreated cells.

°Either 0.25 of max cell number or actin/area >2, which would correspond to
the top 1% of values in the whole genome screen.

Table S3.  Validation of quantitative parameters

Manually annotated phenotype No. of cells Computation parameter Induction/plate mean SD

Stellate 131 Corner detection 5.24 2.11
Stellate 131 FFT 2.39 0.76
Actin enrichment at perimeter 96 Actin perimeter intensity 1.8 0.37
Nonspreading 131 Actin/area 3.61 1.84

In this analysis, cells were selected by visual inspection as having the indicated phenotype (stellate, enriched actin, or nonspreading). This collection of cells was
analyzed by the computational methods indicated; the score of this analysis was compared with the mean score of cells derived from the entire plate in the RNAi
screen (induction reflects the score of the cells with selected phenotype divided by the mean cell score across the plate). This analysis shows that visually recognizable
phenotypes are scored highly by the automated computational analyses.
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