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|n|'r0d uction Upstream Analysis of Patient 46 Causal Network Analysis (CNA): FGF3 is linked to Epithelial-to-
Mesenchymal-Transition (EMT) in EEC

o Endometrial adenocarcinoma is a common cause of gynecological cancer Typical Transcriptional Program in tumor progression (early stage): MYC, SMAD7,...

death in Europe and North America.
P Network of 2 selected (+ 1 not shown here) transcription regulators in Patient 46 (see below) FGF3-driven CN (depth 2) is shown below (7 regulators plausibly explaining the expression

pattern of 164 downstream targets (22 are shown here). Frequent amplification of this gene

has been found in human tumors, which may be important for neoplastic transformation and
o) . . revrrerrr— . : . . :
accounts for >80% of this cancer and is estrogen-dependent. PA6 7 i i i tumor progression (BrCa). Hypothesis to be tested and validated: FGF3 is predicted to be

Summary | Canonical Pathways ' Upstream Anah‘f;is\Diseases&FunctIOHS\Regulamr Effects | Networks | Lists | Molecules | activated and is driving a CN po’ren’riqlly connected to EMT via CTNNB1 and PLAU.

* At diagnosis, 75% of women have the disease confined to the uterus, DRI RENAERS | L N | —
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Upstream Reg... X' | Exp Fold ... [r] [ | Molecule ... Predicted Acti... T Activation ...

*  The most dominant subtype, Endometrioid Endometrial Cancer (EEC)

which is considered Stage One. Five-year survival for Stage One patients

p-value of ov... Target mo... [ v| [% | Mechanist...

is 80%, however, about 15-20% develop metastasis MYCN transcription requla... ActiVated 6.672 [1.75€-60 #ACTE, #...all 1011317 ()
/ / ’ MYC +6.919 transcription regula...|/Activat 1.92E-85 +ACSL4, F.. ...all 240| 735 (18)
SMAD7? transcription requla. .. /Activated 13,954 14.05€-17 FACTAZ, +... ..all 37| 416 (19)
*  Most EECs are low-grade tumors (G1 or G2, comprised of moderately PPARGCIA transcription regula..|AGINAtEd 131390 212606 e o oo e
SPD +-1.224 transcription regula... Activatec 3.018 12E-1 BIRC3, +... ...all 24| 257 (7)
to well-differentiated cells) that are early stage (i.e. before extra-uterine 2736 #-24409  fwanscrption regua. 453€-03 R Mol an g
GFI1 transcription regula... Activatec 2.90E-07 #BCL3, +C... ...all 20| 367 (13)
Spreqd). AHR +-2.049 ligand-dependent ... |Activ 1.21E-17 $A2M, +A... ..all 63| 673 (20)
ILIRN cytokine 12.05E-05 $ACTAZ, +... ...all 20| 445 (15)
. SATB1 transcription regula... : 9.66E-07 TACTGI, &... ..all 27
* Risk Factors: Menopause, but up fo 25% of cases Premenopousa|, GLis2 transcription regula... Activateg [3.90€-05 +C3, +CTCF, ..all7) 311(13)
. . . . . FAS transmembrane re... |Activated _5.56E-16 YACTAZ, +... ...all 65| 379 (13)
Obesity, Nulliparity, Diabetes mellitus, Prolonged, unopposed estrogen K2 213,476 susccition cecuia, IS 5146 LDV, 4B... .all 33 531 22)
: : : : PPARGCIB | |uanscription regula.../Actated 2451 [253(-07  [JACADVL . .all 14 540 (14)
exposure in post-menopause, Tamoxifen and oral contraceptive pills. TR e 7T NEREE ERTE APCDDL, - .l 11] 522 (12)

S0X1 transcription regula...

Activated 2.435-03 LAPCDD1, +... ..all 9

* Patients are generally treated with surgery, radiation, chemotherapy or - transcription regula... Ativated 2333 13.616-02 LAPCDDL, +.....all This CN allows to set a new hypothesis in conjunc-
g Y gery, ' PY L] ::::z:g:::: ii:ig; S tion with MAP (Molecule Activity Predictor). MAP
hormone ’rheropy cux wanscription regula... RN 3}395_02 LCDKNIA, +... ..all § simulates the inhibition of FGF3 and the impact
RCAN1 anscription regula... AGiated 12.176 [1.30€-02 IC[?““"*F- ~aalls on the EMT (epithelialto-mesenchymaltransition).
;t;cs ::or::r:l:::rmgmam ;23222 J,:E,T;z;c; ::.l i: ediadl When FGF3 is inhibited or downregulated, the
TBX2 wranscripion regula.. S 22 lesc-0 VATF3, 4BH... ..all EMT is decreased (blue circle).
Ma te ria IS & Meth Ods s transcription regula... Activated 13.28E-08 +AREG, +... ..all21
ranscription regula...| ( i \17E- $ALOXSAP, k.. ...all9
:;zz +-793.966 ;rmrth:cmr -~ _fiiifg FACTAZ, +... ..all 18 :::i;
IKZF1 transcription regula...|Activated 2.064 2.78E-03 +ACPL, +... ..all 16
e Total RNA extracted from tissues obtained after surgical resection from
three women at stage one EEC (two Stage IA and one Stage IB (alll
Grade 1) was subjected to RNA-sequencing. Biological Processes Predicted to be Activated in Patient 46, IsoProfiler to discover isoforms that may drive tumor progression
Overlay statistically significant diseases and functions
*  The publicly available dataset (SRP045645) was downloaded directly VCAN (versican): upregulation of VCAN-OO1 is involved in malignant solid tumor (in BrCa).

from the Sequence Read Archive and the FASTQ files were processed This isoform is upregulated in P47

with Biomedical Genomics Workbench (BX) for secondary analysis inclu-
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ding mapping, quantification and differential expression analysis.

Molecule Add column(s) @ Disease or Function Evidence Add column
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o Th h | d h d | d d I "y PIGFL IGF1-002 IGF1B protein is... Igﬂﬂﬂh fa... [ENST000... | +-58.770 increased... increases  |quantity of cells ... |not applic... causal 1
ro U g Strec m I n e I n lI.eg rc 1.I O n t e Gto WO S U p OG e to n g e n U I wirgel |ITGB1-201 INTEGRI.. |protein is... transme... |ENSTOQO...| +-1.073 +1.912 increased... increases | cell movement, ... |not appllc...]causa.l 14
. . . . . ITGE1-201 INTEGRI ... 'protein i5... | ENSTO00... | +=1.073 *1.912 0O @ 0 increased... increases | cell movement, ... |not appllc....:ausal 14

PCIfhWCIy An G |y5 | S (l PA) fOl' b | OlOg |CG | | nfel’p refoI On . BiTM2E  |ITM2E-001 ADAN protein is... lother ENSTO00... | +-1.057 | +-3.202 £-2.049 increased... affects Dementia, ... upregulal,..":nrrela:hn 1

BLAMBI | LAMB3-001 LAMEI  |protein is... |ltansnurur ENST000...| #14.333 | 4-2.559 +-1.422 increased...|increases | cell movement, ... |not applic.. [causal 1

P LAPTM4B| LAPTMAB-001 LAPT ... |protein is... |other ENSTO00.., | *2.314 +1.552 +2.559 increased... affects abdominal cancer |upregulat... [correlation | 1

. . FLYN LYN-003 LYNE protein is. .. ‘kll‘l!!! ENSTO00.., | +2.662 increased...affects B-cell chranic ly ... |upregulat...|correlation | 3

@ Seq UenC| ng : m RNA ( ] OO bp po | red-end reGdS) G nd SmG” RNA (50 bp BMBDZ2 |MBD2-001 MBDZ Al...protein i5... [ranscript... ENST000... | #1.417 +=1.121 *+1.509 increased... Increases  [repressionof...  |not applic... causal 1
¥iivHa  [MYH9-001 MYH9 protein is... enzyme  ENSTO0O...| +-2.983 | +-1.240 +1.465 unknown ... affects hearing loss, ... not applic... correlation | 1

. . . . MYHS-001 MYH3 protein is. . ENSTO0Q... | +-2.083 | +-1.240 +1.465 0 0 0 unknown ... affects hearing loss, ... Inat applic... correlation | 1

S I ng |e'e nd reqd S) : | | | U m I n G H I Seq 2 OOO OF tU m Or (T) G n d Gd I Gce ni. nor B PEX1 PEX1-001 PBX1A protein h...luan.ﬂ:rlp:... ENSTO00... | +-4.480 +-1.602 unknown ... Increases | transactivation, ... |not appll:...1cau:a.l 2
B PGR PGR-001 PGR-B protein is... ‘Iigaﬂd—de... ENSTO00.., | +-5.392 +-1.480 increased...|affects,de...| Ovarian Cancer a ...lupregulat... [correlation | 54

1 1 »PPP1R1B|PPPIR1B-002, ... |T-DA.. |protein is... phosphat... ENST000... | +4.300, |+2.966 increased...increases | cell survival, ... |not applic.../causal 3

tU MOrous (Ad | N (@) n'T) h ssues. BRTN4  |RTN4-007, ... NOGO B2 |protein |.s...|atller ENSTO0O...| +-3.185, | +-1.989 +-1,819, +-1.695 decrease... |affects,de,..|areriosclerosis, ... |downregu.. [causal,co...| 2

BSEPTS  |SEPT9-008 SEPT9E  |proteinis... lenzyme  |[ENSTO0O...| +-1.873 | #1.554 +1.004 increased... affects,in... M phase, ... not applic... causal 22

BSET SET-001 SET al... |protein is... ‘phnsphar... ENSTO0O.., | #2.596 | +1.351 +1.706 unknown ... |decrease... | DMA replication ... |nat applic...|causal 2
. M M . P SPPL SPP1-001, ... SPP1 is0 ... |protein is... \cytokine  |[ENSTO0O... | T8.254, | +-5.091 increased... affects,de...| Breast Cancer an ... not applic... causal 68

® BX to | PA' EXp ress I O n PrOFI |e From R NA—Seq . ] o Down |OGd FASTQ from BSTAT1 |STATL-001 STAT1 a... |protein is...‘transcript.,. ENSTO00... | +1.104 +-1,853 +1.266 increased...|affects,de,..|GO phase, ... not applic...[causal 12
. . BSTAT3 |STAT3-001 STAT3 a ... protein is... |Ira|15cr|p1... ENSTO00.., | #1.233 | +-1.558 +-1.655 increased... affects Thyroid Cancer a ...\upregulat... correlation | 1

S RA FASTQ 2 I h FASTQ f | BX 3 S BSYNPOZ |SYNPOZ-003 SYNPOZ i ...\ protein is... |other ENSTODO...| +-38.657 increased...|affects development of € ...not applic...|causal 1
(Conve rt . S rCI to ) . o m po rt t e I es I nto ° ° et »TAX1BP1|TAX1BP1-002 THBPLS ... |protein is... other ENST000.., | $1.179 +-3.356 +-1.229 ...|decreases |apoptosis, ... not applic... causal 1

o o T T5C22D1-001 TSC22D1 000,., | +-1,312 |decreases |senescence of cell lic... | 1

up the RN A-seq qnq|ys|s in BX: mRNA (se|ec’r Reference Genome: human ovon VCNooT VERSCA TETTMEIS T nvE M g —
WCAN-001 %CA ENSTOO00... | +-12.853 +2.127 O @ 0O af_fecls breast :;::er, <« |upregulat... correlation [§1

M M M WFDIC2 - = ... IRNA jsofo... [other ENSTOO00... " +-2.409 +-6.516 increased...|affects Uterine Cancer a ... lupregulat... |correlation | 2

Ensembl V81, Hg38), select Mapping options, select Expression Level i M e et 0 it et ke i

Option. 4. Set up the experiment at transcript level (TE): Tumor (T) vs.

Adjacent Non-Tumor (Adj Non-T). 5. Send dataset to IPA using Plugin
from BX. 6. Analyze the processed dataset in IPA (mRNAs)

CXCL14-driven CN is linked to Metastasis in EEC

CXCL14-driven CN (depth 3) is shown below (4 regulators plausibly explaining the expressi-
on pattern of 51 downstream targets (none shown here). Upregulation of CXCL14 has been

_ FASTQ _ __ x show to be involved in breast cancer, papillary thyroid carcinoma, prostate cancer, pancrea-
i S Bt et e e e tic cancer. Hypothesis to be tested and validated : CXCL14 is predicted to be activated and is
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| ammmm Comparison of the Upstream Analysis in P32, P46, and P47

Growth Factors and Transcription Regulators also distinguish the patients from
one another
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Comparison of Canonical Pathways in patients P32, P46, P47 . & GDF15-driven CN is linked to invasion in EEC
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