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Figure S1. Decreased level of Nudt7 expression in Kras¢?P tumor. (A) The expression level of
peroxisomal genes in Kras¢?P cell lines (LS-174T, SNU-C2A, and SNU-407) compared with Kras"T cell
lines (Caco2, HT-29, COLO-320DM). (B) Characteristics of the tumor patients. (C) The expression level
of Peroxisomal genes in CRC tumor biopsy with Kras¢?2P (n = 4) compared to CRC tumor biopsy with
Kras"T (n=4). Multiple t-test was used for statistical analysis (left panel), and categorized peroxisomal

genes and references in various cancers include the colorectal cancer (right panel) [1-23].
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Figure S2. Nudt7 is involved in lipid homeostasis. Lipid accumulation and lipid oxidative stress (ROS)

were measured using BODIPY#%/503 and lipid deep red neutral lipid stain, respectively, and positive

cells were counted. Scale bars: 100 um.Values are means + SD. A two-tailed Student’s t-test was used

for statistical analysis. ** P <0.01, **** P <0.0001.

A B
744 7.44 -10.62 10.62
50 mmm MCFA
LCFA
< 40| wm- VLCFA
[« |
3 301
2
§20—
] ]
g 104
[ !
- 4 shNUDT7 - - + + - -+ o+
® ‘\é@‘ NUDT? - + - + + +
9
SNU-C2A SNU-407
SNU-C2A SNU-407 Gene
1.00{ -1.24] 2.47| 1.49 1.00{ -1.52| 2.02| 1.27| |Acaca
1.00{ -1.23] 1.90| 1.21 1.00{ -2.46| 2.45| 1.35| |Cd36
1.00{ -1.14] 1.95| 1.17 1.00( -1.04| 1.84| 1.16| |Cpt1h
1.00( -1.62] 2.62| 1.31 1.00( -1.95| 2.13| 1.04| |Fasn
1.00( -1.34] 2.13| 1.60 1.00( -1.56| 1.86| 1.16| |Ldir
1.00( -1.84| 2.44| 1.21 1.00( -1.27| 1.66| 1.18| |Pparg
1.00( -1.08| 4.36| 1.86 1.00( -1.14| 3.98| 1.78| |Scd1
1.00( -1.20] 1.87| 1.36 1.00( -2.01| 1.75| 1.07| |VidIr
1.00( 7.44]-1.51| 1.60 1.00(10.62| -1.81| 1.64| |Nudt7
- = + + . - + + shNudt7
_ T B - - + - + Nudt7

Figure S3. Dysregulation of lipid homeostasis is induced by Nudt7 deficiency. (A) Lipidomics analysis
of Caco2 cells transduced with lentiviruses containing shRNA specific to Nudt7 (shNudt7) using gas

chromatography/mass spectrometry (GC/MS; n =

lipogenesis was analyzed by real-time PCR and normalized with Rn18s (1 = 3).
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Figure S4. Dysregulation of lipid metabolism in Kras¢'?P CRC. (A) Expression level of Nudt7 and lipid
metabolic genes in Caco2 cells transfected with Kras®?P in the absence or presence of Nudt7. Rn18s
was used as an endogenous control (n = 3). (B) Inmunohistochemistry with CPT1, FABP4, and SCD1
using tamoxifen-inducible Villin-CreER™; Apcf; Trp53/f; tetO-LSL-Kras®?P mice (+Dox) (n = 5). Scale
bars: 100 um.

Figure S5. Development of adenocarcinoma in Nudt7--_ AOM/DSS colon. Low magnified H&E images
(40x magnification, Scale bars: 500 pm) for Figure 4B.
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Figure S6. Restoration of Nudt7 into Nudt7~- mice reduces the expression levels of lipid metabolic and
proliferation factors. Lentiviruses containing Nudt7 were injected into tail vein of Nudt7-~ mice and
stained with NUDT7, FABP4, FASN, Ki67, CD45, and SCD1. Scale bars: 100 um.
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Figure S7. Palmitic acid induced expression level of miR-32-5p and an increased level of miR-32-5p
activates Wnt/B-catenin signaling. (A) The expression level of miR-32-5p in Caco2 cells treated with
or without palmitic acid (PA) was analyzed by real-time PCR (1 = 3). U6 was used as an endogenous
control (B) The expression levels of 3-catenin was analyzed using immunoblotting in Caco2 cells
treated with PA or miR-32-5p mimic. Histone H3 or GAPDH were used as a loading control for
nuclear protein or total protein lysate. (C) The expression level of miR-32-5p in CRC tumor compared
with normal (n = 27) or in Nudt7~~ colon compared with Nudt7++ colon (n = 3) were analyzed by real-
time PCR. Rn18s was used as an endogenous control.
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Uncropped images for Figure S7.



Table S1. Lipidomics analysis of CRC using gas chromatography/mass spectrometry (GC/MS).

Palmitic acid is indicated in red.

Non-Tumor Carbon % Tumor Carbon %
Indole 8 4.267 Palmitic acid 16 3.411
Palmitic acid 16 1.885 cis-Vaccenic acid 18 3.031
Dodecanamide 12 1.850 Dodecanamide 12 2.700
Oleic acid 18 1.694 Stearic acid 18 2.293
Palmitaldehyde 16 1.584 1-Hexadecene 16 1.234
ether, methyl 1-octadecenyl 19 1.438 Tetradecanal 14 1.140
9-Octadecenal 18 0.855 Linoleic acid 18 1.083
Coprosterol 27 0.746 Coprosterol 27 1.073
. ether, 1-hexadecenyl
Palmitamide 16 0.659 17 0.427
methyl
Squalene 30 0.365 Palmitamide 16 0.414
Tetradecanal 14 0.336 Palmitaldehyde 16 0.400
Linoleic acid 18 033  Cthermethyll- 19 0.380
octadecenyl
Stearic acid 18 0.307 8-Octadecenoic acid 18 0.307
Tetradecane 14 0276 ~ Cholest7-enS-ol 29 0.275
(3.beta.,5.alpha.)-
Arachidonic acid methyl ester 21 0.272 eAsrt:hldomc acdmethyl =, 0.212
Docosane 22 0.244 1-Methoxy-1-hexadecene 17 0.200
18alpha-Oleanane 30 0.232 Arachidonic acid 20 0.175
1-Methoxy-1-hexadecene 17 0220  Cthermethyll- 19 0.175
octadecenyl
1-Hexadecene 16 0.167 Docosane 22 0.172
Eicosane 20 0.160 Squalane 30 0.167
Salicylaldehyde azine 14 0.134 Cyclotetradecane 14 0.145
2-Methyl-3-phenyl-1H-indole 15 0.129 izrlz/loel?yl'S'Phenyl'lH' 15 0.140
2-Methyl-1-anthracenamine 15 0.126 Tetradecane 14 0.116
Oxyquinoline 9 0.124 Oleic acid 18 0.105
Tetradecyl trifluoroacetate 16 0.099 Squalene 30 0.094
Petroselaidic acid 18 0.077 Methostenol 28 0.081
DITRIDECYL PHTHALATE 34 007  trimethyl(d-tert 13 0.074
butylphenoxy)silane
Hexadecanoic acid,1,1'-[1-
Heneicosane,11-(1-ethylpropyl)- 26 0.062 (hydroxymethyl)- 1,2- 35 0.065

ethanediyl ester




Table 2. List of cell lines used in this study.

Cell line KRAS TP53 BRAF PIK3CA PTEN MSI Note

In this study
CaCo2 wt p-E204X wt wt wt MSS / GSE97023

] p.S127P;

CL-34 wt b K382fs p-V600E wt wt MSI GSE97023
Col15 wt wt p-V600E wt p-E157fs; p.R233X MSI GSE97023
Colo205 wt p-Y107fs; p.Y103fs  p.V60OE wt wt MSS GSE97023

In this study
Colo320 wt p-R248W wt wt wt MSS / GSE97023

) In this study
HT29 wt p-R273H p-V60OE; p.T119Sc  wt wt MSS / GSE97023
. p.G129X;

KM12b wt p.P72fs; p.H179R p-P403fs wt b K267fs MSI GSE97023
NCI-H508 wt p-R273H p-G596R p-E545K wt MSS GSE97023
RKO wt wt p-V600E p-H1047R wt MSI GSE97023
SW48 wt wt p-R347Xc p-G914Rc wt MSI GSE97023
vor wt p-G245D wt wt wt MSS GSE97023
WiDr wt p-R273H p.-V600E; p.T1195c  wt wt MSS GSE97023
CL-40 p-G12D p-R248Q wt wt wt MSS GSE97023
Colo678 p-G12D wt wt wt wt MSS GSE97023
EB p.G12D wt wt p.E545K wt MSS GSE97023
Is1 p-G12D p-Y163H wt wt wt MSS GSE97023
1S3 p-G12D p-Y163H wt wt wt MSS GSE97023

In this study
LS174T p.G12D wt p-D211Gc p-H1047R wt MSI / GSE97023
SNU-407 p-G12D wt p-R726C p-H1047R wt MSI In this study
SNU-C2A p-G12D p-R141Y wt wt wt MSI In this study
TC71 p.G12D p.C176Y; p.R213X_ wt p-R88Qc p.R233X MSI GSE97023




Table S3. List of real-time PCR primer used in this study.

Group Gene Forward Reverse
Name
ABCD1 ATGCAAAGGAAGGGCTACTC CGTCCTTCCAGTCACACATAG
ABCD?2 AAGAGAAGGAGGATGGGATG GGTACATTCATCCAGCAAGG
ABCD3 TGTCAGTCGCCCTTTCTTAG CTATTCGACCCAGAGCTTGA
ABCD4 TGAGCATCTTCGGGTATTTC TCTGCATGTGCTTGAACCTA
ACAA1 TAGCAGGTGGCATCAGAAATG CTCCATCAAGCGCGAAGTAATA
ACAD11 |GCTGGTGTTTCCCAGGATTA CAGCTCCATTGTTGCGATTG
ACBD5 AATTGCTGCGTGTCATAGGT TTTGGCGTTTGGAGTAGAAG
ACOT1 GGTGACCAAAGATGGCTATG TGACCTACCAGGAACAGGAA
ACOTI12 |AGCACAAGCATGGAGATCAG GTGGAGAAAGCCACACTAACA
ACOT2 CTTGGTGGGCAGTCCTATTATC CCCAAGTGTTTGTGGAAGAAAG
ACOT4 CCACGTTGGCTCTAGCTTATT GCATGTAGCATACGGCTTCT
ACOTS8 GGACCCTAACCTCCAAAAGA ATCTGTTTGGGCTCCATTCT
ACOX1 CAGGAATTACCGTTGGTGAC TTCACCTGGGCATACTTCAT
ACOX?2 ACATGGCAAGAACAGCCTAC TCATAACAGCCAAGTGCTGA
ACOX3 TTGCTCTGACCGAATTAAGC CGAAATCAGGGGAATGTATG
ACSF3 ACACGTACAGGGAGCTTTATTC GTTAGCGCATAGGAAGGAGAC
ACSL1 ACGAAGATCCGCACTACTTG CAAGGGCCATTATTTGACAC
ACSL3 AAGCTTGCTAGGGGGAAATA ACCAACAGGACAGCAGAAAC
ACSI4 GCAGAGTACCCTGAAGGATTTG CGTTGGTCTACTTGGAGGAATG
ACSL5 TACCTGGGTTCCTGTCTCTT GATGATCCACTCTGGCCTATTC
ACSL6 TATCCGCCTTCTCTCAGATG CTGGCTGAAGATCTTGTCGT
AGPS GTTGGCAGCTGGAGAAGATA CCAAGGAGCAGAAGTCTCAA
AGXT GGTCCATGAGCAAGGATATGT CAGAGATGACCAGTGTGAGTG
Peroxisome |ALDH3A2 |CATGCTGGATGAGGCCTATATT AGTGGCTGAATGGTGAGAAC
genes AMACR |GCTGGCCACGATATCAACTAT CAAAGTCAGCCAGGAGATTCA
(Human) BAAT GCTGAAGAGACATGGGAAGAA GCACAGCACAGAGGAGAATAG
http://www. | CAT AATCCATTCGATCTCACCAA GGTCGAAGGCTATCTGTTCA
peroxisome |CRAT AGACAAGGTGAACCGGGATTCCG |GGCTGCGGTACACGTCTTCTGA
db.org/ CROT GCACTTCAGCTGGCCTATTA ACTGCTTCAACTGTGCATGA
DAO GTTCCTAATCTCGGGCTACAAC AACCAGCCATAGCCGTAATC
DDO CTGACGTGGTTCTGGGATTT GGCATTCACATTTCAGGGTTG
DECR2 ATACGGTGATTGCCAGTAGG TCGGACGTCCATAGAGAGAG
DNAJC10 |CTTCAGTGGTCTCCCTTACAC GATGACACCACGGAGAATAGAA
DNMIL GCAAAGGATCATTCAGCACT CAGGCAACCTTTTACGAAGA
ECH1 AAGAGGAATGCCATGAACAA AACATTTTTCCTGCACCAGA
EHHADH |TCTAGAAAGGGGCAAGGTCT TTCACAGAGCACATCAGGAA
EPHX2 CATCTGCTCCTCCCGAAATAG CTTGAGAGAGGCCCAGTTTATC
FAR1 GAGCTACCGGTTTTCTAGGG GTGGTGTCTGTCCAGCTTTC
FAR2 AGCAACAGCTTCACATCACA TTAAAAGCCGATTCATGAGC
FIS1 GACAAGGCCATGAAGAAAGA GGATTTGGACTTGGACACAG
GNPAT TTTTTGTGCGCCCATCCITAG AAAACATCACGTAGGAAGCGAAAG
GSTK1 CCTGTGCCGGTATCAGAATATC GAGGCTTGTTTCCACTGTCT
HACL1 ATGCTGGTACTTTCGGAACA GAAAACCCAAATGCACTGTC
HAO1 AGGCAGAGAAGATGGGCTACAA TTTTCATCCTGAGTTGTGGCGG
HAQO2 GGAGATCAGTGCCCCTATTT GCAAATGTGCTGGTGATGTA
HMGCL AAGGGCATTCAGAAGTTTCC GGCAGCTCCAAAGATGACTA
HSD17B4 |GGCTTTGTCACGAGAGTTGT CAGGAGTCATTGGGTGATTC
IDE CAAGTCAGCTGGTTCGGTATAG GCTTTGCATGTCTGTTTGGTAG
IDH1 CTAAGGGTTGGCCTTTGTATCT GGGACTTGTACTGCTTGTCATA
IDI1 CACCGAAAATAAGCTTCTGC GCTGGATTGCTTAATGGATG
IDI2 AGTCACGTTTCCTGGGTATTT CACTCCGATGGCATCCTTT
MLYCD ACATCCAGGCAATCGTGAAG CTGGGTCAAGCTGATGGAATAA
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Mosc2

ACCTGGGATGAACTCCTAATTG

AGTGGCTGTTTCCTGTCTATG

MPV17 GCCAAACTACAGCGGGATTA GGACAGGTAGGAGTTCCAGATA
MVK AGAGCAAGTGGAGAAGCTAAAG |CGGCAGATGGACAGGTATAAG
NOS2 GTCAGAGTCACCATCCTCTTTG GCAGCTCAGCCTGTACTTATC
NUDTI12 |AGGAGGAAGATGGATTGGTTGCCT | CAGAAGGGCTGGCATAGGAGGA
NUDT7 CTAAGGCCCGCTTAAGAAAGTA CGGACGGTGAACAACAAATG
PAOX GGGAGTACCTCAAGAAGGAGAT CCAGGTTGAAGAAGGAGTTCAG
PECI GACAGGGCAACATTTCATACAC CTTGGCTGGGCTCATTATCT
PECR CTITGGTGAACAATGGAGGAG GGAGCTGTAAACTGCTTTGC
PEX1 TTCCTTAGGCGTATCCTCCTT ATTCCTAAGTCCTGCAACAAGAG
PEX10 CTCTCAGATGTGGCCTACTIT CTGGATGATGCTGACGTACT
PEX11A | GCTGCTCACCACTACTACTATTC CCTGGGATGCTGATTTCTCTT
PEX11B TGCTAGACGTGGTCAGAAATG CCAGGGATAGATTAGGGTGAGA
PEX11G |GTTGGTGGAGTTCTGGTTGA GGTCATCAAAGAGTCGCAAGA
PEX12 CTITGCAGTTCCTTGACTGGT TTGGGTAAGAGGGGAGAATC
PEX13 TGGTCCTTACCTCATTTGGA ACGGCAGCAAAATCATATTC
PEX14 CCCTCACCTCATATCTCAGC GGGGAGCAGGTATTTCTTGT
PEX16 GAGCCTCCTGAGTGACAGAA GCGGTCATAGAAAGGAGAGC
PEX19 GGAGAGTGGGCAGTGATATG CATGCTGGAGTTCTGAAGGT
PEX26 TGGATGTACTTCAGGCCATT ACAGGAACTTGTGGGAGACA
PEX3 GAAATCTCGTTGAGCAGCAT CCTGCACTGCTAATGGAGTT
PEX5 TACAGCAGCAGGGTACATCA CCCAGAAATCGACATCAGAC
PEX5L GTTCCACCTGAGTGGAGAATTTA GAGGCGGTTCCATAGTGAATAG
PEX6 AAACTGCAGGCCATCTTCTCCCGG |AGCCATCACACGGGCATCCTCA
PEX7 CATGTCCTCATCACCTGTAGTG CCTCCTGAGCGTGTTCTTTAT
PHYH GCTTTCGGAATGAGTTTGAA TGGACCTTCGTGATCATCTT
PIPOX GAGAGAAGGTGGTGGAGATAAAC |GCTGTGATGACCAAGCTCITA
PMVK TCAGCGGCAAGAGGAAATC CCTGAGCATACTGTTCCTITGAG
PRDX1 CGCACCATTGCTCAGGATTA CCAACAGGGAGGTCATTTACAG
PRDX5 GGATGTTCCAAGACACACCT CCAGTCACAAAGGCATCATT
PXMP2 TTTGTCAGCACTTGGGAACT CCTGTGAAGAAGAACCCGTA
PXMP3 GAATGCGAAGAGTGCAAACAG CTGAGTAAACTGGGACCAAACT
PXMP4 TGCCCTGCAGTCCTACATAC TGTTGATCTGGCTGTTGATG
RHOC TGTCATCCTCATGTGCTTCTC CTTGCCTCAGGTCCTTCTTATT
SCP2 AGGGAAGCCTTGGAATAAAA TCCAGCATACCCAAACATCT
SLC22A5 |CTCTCAGGGACGATTTGAAGAG CTCACTCGGGTCAAAGATAGTG
SLC25A17 |CTGCTGCTCCAATTTTGTCT CCTGCAACAAACCCAACTAC
SLC27A2 |CTCTTGCCTTGCGGACTAAA CCGAAGCAGTTCACCGATATAC
S0D1 GTGCAGGGCATCATCAATTTC GGCCTTCAGTCAGTCCTITAAT
50D2 GGAGATGTTACAGCCCAGATAG CGTTAGGGCTGAGGTTTGT
TRIM37 GGGACCAGCATTGGTACATTA CTGAGTTCGAGACAGCTCAATAG
XDH AGCCTCTCGCCATCTTTATTC TCTTTCAGCCTCAGCAACTC
ABCA1 GGTGGTGTTCITCCTCATTACT CCGCCTCACATCTTCATCIT
ACACA GCAGGTCACACGTCTCTTTAT CCAGCCTGTCATCCTCAATATC
Lipid ACSL1 GACGAGCCCTTGGTGTATTT TTCATAGGGTTGGTCTGGTTTC
metabolism |AGPATI |GAGGGAACGAGAAACCACAA TCTTGGTAGGAGGACATGACTA
(Human) CD36 CATTGGTGATGAGAAGGCAAAC CACCACACCAACACTGAGTAA
http://amigo | FASN CTAGGTTTGATGCCTCCTITCTT GATGGCTTCATAGGTGACTTCC
.geneontolo | LDLR CTCCCGCCAAGATCAAGAAA GTTTGGAGTCAACCCAGTAGAG
gy.org/ PPARG GCCTGCATCTCCACCTTATTA ATCTCCACAGACACGACATTC
SCD1 ACAACTACCACCACTCCTTTC GGAGACTTTCTTCCGGTCATAG
VLDLR CAGGAAGATTGGCTTAGAGAGG GCTTAGATCGGCCCAGAATAG
Mitochondri | MCAD TGCTGGTGCTGTTGGATTAG TGGTGCTCTACAAGTAGCTTTC
a NDUFAS8 | GACCTGGGAGAACTGTCAAAG CGGTCTTGGTCTTGAGTGATAG
(Human) SDHA AGAGGGAGGCATTCTCATTAAC ACCGAGACACCACATCTCTA
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UQCR2 | CTCAGCAGCCATTTGATGTTTC TGTGGCCTGGGAGATAGTATAA
Cenel CTGGATGTTGGCTGCTTAGA TCTATGTCGCACCACTGATAAC
Bmil CCAGACCACTCCTGAACATAAG | GACGGGTGAGCTGCATAAA
Cel2 CTCACCTGCTGCTACTCATTC ACTACAGCTTCTTTGGGACAC
Cend1
(B-Catenin | CAGAGGCGGATGAGAACAAG GAGGGTGGGTTGGAAATGAA
target)
CRC targe
(Mousey |16 CAAGCCTGTCACCATCACTG GTGTCCACTGCAAACAGGAG
Ref. 2 Cd206 | AGTGGCTTTGGTTGAACGAC CCAAAGGCCCGAAGATGAAG
Cd44
(B-Catenin | GAACCAGGACAGTGGAGTGA GCAGACGGCAAGAATCAGAG
target)
F4/80 TGTACGTGCAACTCAGGACT GTGGGACCACAGAGAGTTGA
1l1b CCACCTCAATGGACAGAATATCA | CCCAAGGCCACAGGTATTT
Klf4 CCCTTCGGTCATCAGTGTTAG GGACCGCCTCTTGCTTAAT
Agps8 CTGTGTGTATGGGTGCTGTC TTCATGCAGGCTCCAGAGAT
Cdkn2a | GCTCTGGCTTTCGTGAACAT GTGAACGTTGCCCATCATCA
Fgf8 TTGGGAAAGCGGCTATTTGG TCCTCGTGTGTTCCACTGAT
KrasGI2D 540 AAGAGGACCCGTACTGCCTA TTCAACATCACTGCCAGCTC
E;ﬁitse) Qpct ACTCTTAACCCGGAAGCGAA CTCCCACAAACACTCTGCTG
Ref. 75 Qstal AGCCATGGACAAGACTACCT TCAGAAGGCTGGCATCAAAC
Slc16a9 | GCAGCTTGCCAAGAGGAAAT TGAATAGCGCGGAGAAGACT
Slc26a3 | CTGCCATTCACGTTCTGGTT AGACCGACTCCAGGACTTTG
Tir CATGAATTCGCGGATGTGGT CCGTGGTGCTGTAGGAGTAT
B-Catenin | Myc CGCCTACATCCTGTCCATTC AAGCTGTTCGAGTTTGTGTTTC
targ Mmpld | CATCATTGAGGTGGATGAGGAG | CCATGGCGTCTGAAGAAGAA
(Mouse) | Nos2 ACAACTACCACCACTCCTTTC GGAGACTTTCTTCCGGTCATAG
g;]‘;‘;“ CTGAGAAACGGCTACCACATC GCCTCGAAAGAGTCCTGTATTG
Endogenous | Human | \ - ccAGGGCGTGAT GCCCACATAGGAATCCTTCTGAC
control ACTB
?ﬂ"l‘;sse CCAGTAAGTGCGGGTCATAAG GGCCTCACTAAACCATCCAA
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