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Figure S1. Workflow to identify and quantify micro peptides in hormone-related cancers. The first step was to retrieve the nucleotide sequences of IRX novel ORFs from the UCSC genome browser followed by an in-silico translation to obtain the hypothetical peptide sequences and assembled a FASTA database with peptide sequences. The SWATH-MS/MS raw files originating from prostate, breast, endometrial and ovarian cancer patient tissue samples retrieved from the PRIDE database were subjected to ProteinPilot software for re-processing. Custom built FASTA database was used for peptide spectrum match (PSM) and identified unique peptides of IRXs (<100 amino acids) and quantified using PeakView and Skyline software. NCBI blast using UniProtKB databse was performed for homology detection with annotated Uniprot proteins and one identified miPEP was selected for further functional analysis in PCa. This figure is related to main Figure 1.
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Figure S2. Expression of significantly differentially expressed IRX-miPEPs in hormone-sensitive cancers based on the subtypes, grades, and Gleason Score. (A) The expression of IRX3_PEP2 by breast cancer subtypes. (B) The expression of IRX5_PEP1 by endometrial cancer grades. (C) The expression of IRX1_PEP3 by ovarian cancer stages. (D) The expression of IRX4_PEP3 and IRX4_PEP1 by prostate cancer Gleason scores. The normalized log2 intensities of the miPEPs were used to plot and the number of patients is shown in brackets. Mean±SD, *P<0.05. This figure is related to main Figure 2.

[image: A picture containing diagram, text, plan, technical drawing

Description automatically generated]
[bookmark: _Hlk113978683]Figure S3. Stable overexpression and Transient knockdown efficiency of IRX4_PEP1 at RNA and protein level. (A) According to SignalP - 5.0 signal peptide prediction software no signal peptide was predicted for IRX4_PEP1 miPEP (right), in comparison to PSA (left) which has a signal peptide peak. (B) The OE efficiency of IRX4_PEP1 at the RNA level in doxycycline treated PC3 cells compared to vector control. RPL32 has been used as a housekeeping gene. (C) The OE efficiency of IRX4_PEP1 at the protein level by densitometry analysis in doxycycline treated PC3 cells compared to vector control. (D) IRX4_PEP1 transient knockdown efficiency in C42B compared to nontargeting control (siNT). RPL32 expression was used as the housekeeping control. (E) IRX4_PEP1 transient knockdown efficiency in LNCaP cells compared to nontargeting control (siNT). RPL32 expression was used as the housekeeping control. (n=3 biological replicates, Mean±SD, *p<0.05). This figure is related to main Figure 3.
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Figure S4. KEGG pathway analysis with potential co-partner proteins of IRX4_PEP1 identified by CO-IP assay. (A) The signaling pathway regulating pluripotency of stem cells that was mapped with KEGG analysis of co-partner proteins of IRX4_PEP1. The matched proteins are highlighted in a pink color. (B) The ribosomal pathway that was mapped with KEGG analysis of co-partner proteins of IRX4_PEP1. The matched proteins are highlighted in pink color. This figure is related to main Figure 4.

Supplementary Tables
Table S1. Identification and characterization of novel miPEPs generated from IRX cluster.
Table S2. Differentially regulated proteins with IRX4_PEP1 overexpression vs vector control.
Table S3. IPA pathway analysis with differentially regulated proteins with IRX4_PEP1 overexpression vs vector control.
Table S4. The potentially interacting proteins with IRX4_PEP1 miPEP.
Table S5. Primer and siRNA sequences were used in the study.


image1.jpeg
Identification
IRX cluster transcript

Variants on public r—

databases

* 3UTR

*+ 5UTR

* Splice Variants

¢ Gene Predictions

In-silico
” FASTA Database
Translation |—»
Expasy + 865 — IRX Peptide sequences

Translate Tool +
* 20,3980 - UniprotkB Human Proteins

Custom -Build

SWATH-MS/MS
PRIDE Repository Clinical
Data Retrieval

Prostate Cancer — PXD004691
Breast Cancer —PXD014194
Endometrial Cancer — PXD017217
Ovarian Cancer — PXD010437

SWATH-MS/MS
Data Analysis

« ProteinPilot™
Spectral Library Generation

* PeakView™
« Skyline
Targeted Data Extraction
>90 % Confidence
<1% FDR

NCBI BlastP Tool

Homology
Detection with
Annotated proteins

!

miPEPs Identification
and quantification

<100aa Length

¥

Functional analysis of
selected peptide





image2.jpeg
log, Intensity

A  Breast cancer B Endometrial cancer
IRX3_PEP2 IRX5_PEP1
16 * *
= mm DCIS 16 ¥
Grade 1
Hm ERPR
2 = Grade 2
g 147 B ERPRHer 2
c » 147 Bl Grade 3
2 Her 5 T
c 2
™ = TN =
B 127 § 121
10- 10-
Cancer Subtype C Ciad
,/"\ ,,6\ /}’\ /)‘\ /f’\ /f’\ /,"\ ,,6;\ ancer Grade
NANFNIORN NN\
PR ORGRNY AS S o
& & X & & &
('/ég & & &
C  Ovarian cancer D Prostate cancer
IRX1_PEP3 IRX4_PEP3 IRX4_PEP1
*
16 16-
* 6 * 6
- 7 * . 7
2 2
B 14 m 8 2 14+ - 8
c =
Q [T}
~ ~ :
5’ 124 l_g’ 12+
o N Jnll
Gleason score
,,'h\ ,,\'1) ,0)\ Gleason score (\/,’5\ ,,\"/\ o,}’\
N ,\\‘" N DMIANEIEN





image3.jpeg
A PSA IRX4_PEP1

Sp(sec/sPr)
-

oTHER
[AARAARE R MR EAR LIRS RASAARALEE MV RDLRMGAWHQPLPPTTLTSQLWASTPHTGNEPUTAARGARTPRARPPARSRPGCRSTARTPTPPRARR
Hidditiasiadtaditdidinintstdnid XXX KKKKKK XXX XXX XXX KK KKK XXX XXX XX KKKKKKKKKXXXXX XXX KK KKK KKK XXX XX

] o 2 @ @

B RNA C
400 Protein
c il 60 *
k) | < —
@ _ 300 2
2o
Y 8-
34 S5 %
T I 200 Su
2 k]
22 33
2=
£ 100 2 £ 20
° k-
€ E
g 0
> &
O’
& q~° & &
© < & «‘3

D ca28 E LNCaP

1.5 1.5
- 5
@ 2 K] *
— ]
£ [ |
ag 1.0 5% 1.0
X5 >
w W oy
s 23
<8 os 3
2= @3S 05
s B
& 2
0.0 0.0




image4.png
SIGNALING PATHWAYS REGULATING PLURIPOTENCY OF STEM CELLS

p—
Moy
e

==

OCT4, SOX2 and NANOG targt geres
S e mve £ ce

Key pluipotency genes

(2= [e=)
Fraf Tra
Gz G

Epigeretic rgulstors

T —

Inbibitor of sensogenssis
eobabd ghres 2

Primed stem celle
‘Human EScells RESCs)
Human IS cells (MPSC)

Com s e (R 0wt st geee R ——
ESC) Dia
Toipowrcy — Muipoerey  Unipowncy —
(vitro) [E ey —— E— — = X
| gt
o) I fri g
Tyt ——> Biaort—— ER— Funcions ot
1
) ! L msan— > Difrtintd somatiscols
S s i i — > Diffrentinted somatic cells ot deoment

» Primodal e Spur and cocyes

Mouse EpiS cells (mEPISCs)
(KESCs, BPSC, mERSCa) DRA
— o

O
Stall subunit (Thermus aquaticus)

03010 11412120
(c) Kanehsa Laboratories

[23s [ 55 |
[2ss [ ss [ sss]

o
L i
T,
[Axn [arc]
Bk T Bestd — — ——————— .o N
i
e
P
UL, orios
RIBOSOME Ribosomal RNAs

Ribosomal proteins

EFTu[ S10 | 13 [ 14 [ 123 [ 12 [s19 [ 122 | s3 [ Li6 [ 129
S20e [ L3 | Lde |L23Ae| I8 | SiSe | Li7 [ S3e L35

S17 | L14 | 124 LS S14 S8 L6 L1g S5 130 | L15 |SecY
Sile | 123 [ 126e | Sde | Lile | S29 [S15Ae| 19 | L32 | Li% | LSe S2 L% | L27Ae

el T SO ST I L7 [ s | so
L34e | Llde S18e | Slde | S% Lige Li3Ae| Sl6e
EF-TuG RpoCB
EBE s 57071 AT ST N T
[ceLLp2| 1Po [ri0Ae | Li2e |
EF-Ts 1F2 IF3 RF1
s2 S15 [ T | [] (=] [ [siels6]
[ste | stz |
[L2s [ 133 ] [[ra1 [ 127 | FsvFm [ s16 | 119 | [ st | [s20 ] [s2t | [L25 ]

[ioe ] [(rize ] [(oise ] [(rate ] [(12% ] [(13te ] [135ke ] [13% | [1374e] (L35 | [(La0e | [Late |[Laze |

S3ke |[s6e |[s8e |[S17e ] [519 |52 ] [S25e ] [S26e ] [527 ] [S27he | (528 | 530 [ 1x |

[L6e | [igne] [r22e ] [[127 ] [128e ] [r20e | [136e | [138¢ |

Csioe ] 5z ] Csae ]





