EXCLI Journal 2025;24:1037-1055 — ISSN 1611-2156
Received: May 23, 2025, accepted: June 12, 2025, published: August 18, 2025

Supplementary information to:

Original article:

TARGETING METABOLIC VULNERABILITIES IN BREAST CANCER
CELLS BY COMBINING PEDF AND DOXORUBICIN: PATHWAY IN-
SIGHTS FROM GC/MS-BASED METABOLOMICS

Raziyeh Abooshahab'?, Hani Al-Salami'-?, Crispin R. Dass'-**"

' Curtin Medical School, Curtin University, Bentley 6102, Australia

Curtin Health Innovation Research Institute, Bentley 6102, Australia

Biotechnology and Drug Development Research Laboratory, Curtin Health Innovation Re-
search Institute, Bentley 6102, Australia

4 Silpakorn University, Nakhon Pathom 73000, Thailand.

Corresponding author: Crispin R. Dass (PhD), Professor, Curtin Medical School, Curtin
University, Bentley 6102, Australia. Office: Curtin Health Innovation Research Institute,
Bldg 305, Room 124, Curtin University, Bentley campus. Phone: +61 8 9266 1489
E-mail: Crispin.Dass@curtin.edu.au

https://dx.doi.org/10.17179/excli2025-8508

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/)

Sl



EXCLI Journal 2025;24:1037-1055 — ISSN 1611-2156
Received: May 23, 2025, accepted: June 12, 2025, published: August 18, 2025

Table S1: The MS-DIAL parameters

Mass range begin 50 Da

Mass range end 600 Da
Data collection

Retention time begin 5.2 Min

Retention time end 20 Min

Number of threads 1 -

Minimum peak height 1000 -
Peak detection

Smoothing method Savitzky-Golay filter -

Sigma window value 0.5 -
Deconvolution parameter

EI abundance cut-off 10 -

RT tolerance 0.5 Min

m/z tolerance 0.5 Da
Identification

Identification score cut off | 70% -
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Table S2. Classification of MCF-7 metabolites formed from the ClassyFire system

. Parent Parent
InChIKey Kingdom Superclass Class Subclass Parent Level 1 | Parent Level 2 Level 3 Level 4
HVYWMOM- Organic Lipids and li- Steroids and steroid
LDIMFJA-DPAQB- com- pid-like mole- . Cholestane steroids Cholesterols and derivatives
derivatives
DIFSA-N pounds cules
VBICKXHEKHSIBG- Ocrii?-lc I;iﬂ?i;gi%g Glycerolipids Monoradylglycerols Monoacylglyc- 1-monoacylglycerols
UHFFFAOYSA-N P yeeroup yiey erols YEy
pounds cules
WHBMMWS- Organic N . .
BFZVSSR- com- a(z(l;gs:rlicvzg\(}:s Hyd;g?i}\,/:tiiss and B?i dhggrri(zf);}t,ijz;ds Beta hydroxy acids and derivatives
GSVOUGTGSA-N pounds
QNAYBMKLOCPYGJ Org?;l_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids ?ézh:ngn&g?\;?_ :i\\llzzme and deriva-
-REOHCLBHSA-N o and derivatives derivatives tides, and analogues and derivatives .
pounds tives
JINBYESILADKFW- Orgzl_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids ?ézh;nznéleri?vz?- aArEzE?) ac-
UHFFFAOYSA-N o and derivatives derivatives tides, and analogues and derivatives . .
pounds tives ids
HEBKCHPVOIAQTA- O(ffilll_lc Organic oxygen | Organooxygen com- ci?kig?lhﬁf;:e:o?i Suear alcohols
QWWZWVQMSA-N compounds pounds Y ! &
pounds gates
DCXYFEDJOCDNAF- Ocrfi?_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids Ai‘(lgh;nztgg?vz?_ ﬁ\fg Saragme and deriva-
REOHCLBHSA-N and derivatives derivatives tides, and analogues and derivatives .
pounds tives
CKLIMWTZIZZHCS- Ocrii?lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids I?clizh:n?irzlell(i)vi?- ﬁszgl;zcs acid and de-
REOHCLBHSA-N . and derivatives derivatives tides, and analogues and derivatives .
pounds tives
Organic L L . . . .
UCMIRNVEIXFBKS- com- Organic acids | Carboxylic acids and Amino acids, pep- Amino acids Beta amino acids and derivatives
UHFFFAOYSA-N pounds and derivatives derivatives tides, and analogues and derivatives
KRKNYB- Organic N . . L
CHXYNGOX- com- a(n)flgceil:rlicvzf;il\(liess Carb%zzil\ll; t?sgis and Tr;;azirt();)r(i};l;t:isg;ds Tricarboxylic acids and derivatives
UHFFFAOYSA-N pounds
XUJNEKJLAYXESH- Orgzl_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids l?ézh:nznégi?vz?_ 53]/:Zelne and deriva-
REOHCLBHSA-N p((:)(l)m ds and derivatives derivatives tides, and analogues and derivatives tives
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InChIKey Kingdom Superclass Class Subclass Parent Level 1 Parent Level 2 Parent Level 3
LEVWYRK- Organic Organic acids | Carboxylic acids and | Amino acids, pep- Amino acids Alpha amino ac- | Cysteine and deriva-
DKASIDU- com- and derivatives derivatives tides, and analogues and derivatives ids and deriva- tives
UHFFFAOYSA-N pounds : g tives
WHUUTDBIJXJRKM Osﬁi?_lc Organic acids Carboxylic acids and Amino acids, pep- Amino acids ?ézh:nznéﬁ?vz?_ r(i}};i?‘r;eu: acid and de-
K-VKHMYHEASA-N and derivatives derivatives tides, and analogues and derivatives .
pounds tives
ZDXPYRJPNDTMRX O(ffilll_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids A;ézh:nzrﬁt:l}?vif_ aAr:EEi ac- i&fg;_
-VKHMYHEASA-N and derivatives derivatives tides, and analogues | and derivatives . . .
pounds tives ids ids
PEDCQBHIVMGVHV Ocrii?_lc Organic oxygen | Organooxygen com- C(;?ggﬁhz(rl;?gecsoil}i Suear alcohols
-UHFFFAOYSA-N compounds pounds y ! &
pounds gates
DHMQDGOQFOQNF Ocrgi?_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids l?(lilzh:nzn;ell(i)vz(j- ?HIEE?) ac-
H-UHFFFAOYSA-N and derivatives derivatives tides, and analogues and derivatives . .
pounds tives ids
HNDVDQIJCIGZPNO- O;gz?_m Organic acids | Carboxylic acids and Amino acids, pep- Amino acids ?ézh;nzn&g;?vi?_ El\llitsldme and deriva-
YFKPBYRVSA-N and derivatives derivatives tides, and analogues and derivatives .
pounds tives
INAPMGSXUVU- Organic . . . Inositol
WAEGRVEOR. | com. | OTmenmen | Ommmeneon |y oyl | St | Ol | s
PUSA-N pounds P P phates
AGPKZVBTIJINPAG- O(ffilll_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids A;ézh:nzrﬁt:l}?vif_ {is\?;:ucme and deriva-
WHFBIAKZSA-N and derivatives derivatives tides, and analogues and derivatives .
pounds tives
JVTAAEKCZFNVCJ- Ocrfi?ic Organic acids Hydroxy acids and Alpha hydroxy acids Aloha hvdroxy acids and derivatives
UHFFFAOYSA-N poun(-is and derivatives derivatives and derivatives pha hydroxy
ROHFNLRQFUQHCH Ocrii?_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids I?clizh:n?in:llell(i)vi(-:- E::scme and deriva-
-YFKPBYRVSA-N and derivatives derivatives tides, and analogues and derivatives .
pounds tives
KDXKERNSBIXSRK- Ocrgi?_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids ?ézh;nzrzg?v?:_ aAnlﬁii ac :&2}:;_
YFKPBYRVSA-N and derivatives derivatives tides, and analogues and derivatives . . .
pounds tives ids ids
Organic N . .
BJEPYKJPYRNKOW- com- Organic acids Hydroxy acids and Beta hydroxy acids Beta hvdroxy acids and derivatives
UHFFFAOYSA-N pounds and derivatives derivatives and derivatives y y
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. Parent Parent
InChIKey Kingdom Superclass Class Subclass Parent Level 1 Parent Level 2 Level 3 Level 4
FYGDTMLNY- Organic Organic oxygen | Organooxygen com- Carbohydrates and Oligosaccha-
KFZSV-DZOUC- com- fom oun}c]i% & Ou};lgds carbohydrate conju- gri des
CHMSA-N pounds P P gates
FYGDTMLNY- Organic Organic oxygen | Organooxygen com- Carbohydrates and Oligosaccha-
KFZSV-DZOUC- com- égom oun}(]li & ou}rllgds carbohydrate conju- gri des
CHMSA-N pounds P P gates
Organic N L . . . . Alpha amino ac- | Methionine and deriva-
FFEARJCKVFRZRR- com- Organic acids | Carboxylic acids and Amino acids, pep- Amino acids ids and deriva- | tives
BYPYZUCNSA-N and derivatives derivatives tides, and analogues and derivatives .
pounds tives
TUNFSRHWOT- Organic Lipids and li- Fatty acids and conju- Long-chain
WDNC- com- pid-like mole- Fatty Acyls ates fatty acids
UHFFFAOYSA-N pounds cules & Y
ZQPPMHVWECSIRIJ- Ocrgi?_lc ];ill?lfeagl(i)%le: Fatty Acvls Fatty acids and conju- Long-chain
KTKRTIGZSA-N P y ALY gates fatty acids
pounds cules
AHLPHDHHMVZTM Orgzl—lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids l?éph:nzncliui? j:_ aAeriEa ac- ;—nailrrl)hz_ i
L-BYPYZUCNSA-N o and derivatives derivatives tides, and analogues and derivatives s and detly . oac- | @ 0ac
pounds tives ids ids
ODHCTXKNWHHXIJ O(ffilll_lc Organic acids | Carboxylic acids and Amino acids, pep- Amino acids Alpha amino acids and derivatives
C-VKHMYHEASA-N pounds and derivatives derivatives tides, and analogues and derivatives p
IPCSVZSSVZVIGE- Ocrfi?_lc L;ﬂ?ﬁ:;ig_ Fatty Acvls Fatty acids and conju- Long-chain
UHFFFAOYSA-N p ty Acy gates fatty acids
pounds cules
COLNVLD- Organic Organic acids | Carboxylic acids and | Amino acids, pep- Amino acigs | /lpha amino ac- | Phenylalanine and de-
HVKWLRT- com- and derivatives derivatives tides, and analogues | and derivatives | 9529 deriva- | rivatives
QMMMGPOBSA-N pounds ’ g tives
SUHOOTKUPISOBE- Ocrgi?_m Organic acids Organic phosphoric Phosphate esters Phosphoethano-
UHFFFAOYSA-N and derivatives | acids and derivatives P lamines
pounds
Organic L L . . . . Alpha amino ac- | Proline and derivatives
ONIBWKKTOPOVIA- . Organic acids | Carboxylic acids and Amino acids, pep- Amino acids ids and deriva-
BYPYZUCNSA-N pf)?m ds and derivatives derivatives tides, and analogues and derivatives S tivese v
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. Parent Parent
InChIKey Kingdom Superclass Class Subclass Parent Level 1 Level 2 Level 3
Organic L . .
LCTONWCANYUPML com- Organic acids Keto acids and Alpha-keto acids and Alpha-keto acids and derivatives
-UHFFFAOYSA-N pounds and derivatives derivatives derivatives P
MTCFGRXMJLQNBG- Ocrg,z?_lc Organic acids Carboxylic acids Amino acids, pep- Amino acids | Alpha amino acids Serine and derivatives
REOHCLBHSA-N pounds and derivatives and derivatives tides, and analogues | and derivatives and derivatives
Organic . . . .
QIQXTHQIDYTFRH- com- Lipids and lipid- Fatty Acyls Fatty acids and con- Long-chain
UHFFFAOYSA-N pounds like molecules Y ALY jugates fatty acids
KDYFGRWQOY- Organic L L . L
BRFD-UHFFFAOYSA- com- Orgamp ac.1ds Carboxy.hc gc1ds charbox.yhc.amds Dicarboxylic acids and derivatives
and derivatives and derivatives and derivatives
N pounds
Organic L L . . . . . . Alpha L-alpha-
AYFVYJQAPQTCCC- com- Organic acids Carboxylic acids Amino acids, pep- Amino acids | Alpha amino acids Amino ac- | amino ac-
GBXIJSLDSA-N and derivatives and derivatives tides, and analogues | and derivatives and derivatives . .
pounds ids ids
QIVBCDIIAJPQS- Oz(%?:ll_ic Organoheterocy- | Indoles and de- Indolyl carboxylic Indolvl carboxvlic acids and derivatives
VIFPVBQESA-N pounds clic compounds rivatives acids and derivatives y Y
OUYCCCASQSFEME- Ocrg,z?_lc Organic acids Carboxylic acids Amino acids, pep- Amino acids | Alpha amino acids 3;\};2251116 and deriva-
QMMMGPOBSA-N pounds and derivatives and derivatives tides, and analogues | and derivatives and derivatives
ISAKRIJDGNUQOIC- O;(%i?_lc Organoheterocy- Diazines Pyrimidines and py- Pyrimidones
UHFFFAOYSA-N pounds clic compounds rimidine derivatives y
KZSNJWFQEVHDMEF- O;gi?_lc Organic acids Carboxylic acids Amino acids, pep- Amino acids | Alpha amino acids Valine and derivatives
BYPYZUCNSA-N pounds and derivatives and derivatives tides, and analogues | and derivatives and derivatives
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Table S3: Classification of MDA-MB231 metabolites formed from the ClassyFire system

InChIKey King- Superclass Class Subclass Parent Level 1 Parent Level 2 Parent Level Parent
dom 3 Level 4
HVYWMOM- Organic . . .
LDIMFJA-DPAQB- com- Lipids and lipid- |- Steroids and ster- | o000 groraiqs | Cholesterols and
like molecules oid derivatives derivatives
DIFSA-N pounds
QHZLMUACJMDI | Organic . .
AE-UHFFFAOYSA- | com- Lipids and lipid- Glycerolipids Monoradylglycerols Monoacylglycer- 1-monoacyl-
like molecules ols glycerols
N pounds
WHBMMWS- Organic Organic acids and | Hydroxy acids and | Beta hydroxy acids Beta hydroxy ac-
BEZVSSR- com- derivatives derivatives and derivatives ids and deriva-
GSVOUGTGSA-N pounds tives
OSJPPGNTCRNQQ Ocrgiilc Organic oxygen Organooxygen Cifggﬁhﬁfgge;o?i Sugar acids and
C-UHFFFAOYSA-N compounds compounds Y J derivatives
pounds gates
BTCS- Organic Organic acids and | Carboxylic acids Amino acids, pep- | Amino acids and G.amma amimno
SZJGUNDROE- com- derivatives and derivatives tides, and analogues derivatives acids and deriv-
UHFFFAOYSA-N | pounds ’ g atives
OIRDTQYFTA- Organic | Nucleosides, nu- Purine nucleo-
BQOQ-KQYNXX- com- cleotides, and ana- | Purine nucleosides sides
CUSA-N pounds logues
UD- Organic | Nucleosides, nu- Purine ribonucleo- Purine ribonucle-
MBCSSLTHHNCD- com- cleotides, and ana- | Purine nucleotides tides oside monophos-
KQYNXXCUSA-N | pounds logues phates
QNAYBMKLOCPY | Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alpha aMmIno ac= | A 1onine and
GJ-REOHCLBHSA- com- N L . L ids and deriva- .
derivatives and derivatives tides, and analogues derivatives . derivatives
N pounds tives
KPGXRSRHYN- Organic Organic acids and | Keto acids and de- | Gamma-keto acids Gamma-keto ac-
QIFN- com- derivatives rivatives and derivatives ids and deriva-
UHFFFAOYSA-N pounds tives
YZXBAPSDXZZRG Orgf::c Lipids and lipid- Fattv Acvl Fatty acids and con- | Long-chain fatty
B-DOFZRALJSA-N | ©° like molecules v ALY jugates acids
pounds
DCXYFE- Organic Organic acids and | Carboxylic acids Amino acids, pep- | Amino acids and A.lp ha amino ac- Asparagme
DIJOCDNAF-REO- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva- | and deriva-
HCLBHSA-N pounds ’ & tives tives
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InChIKey King- Superclass Class Subclass Parent Level 1 Parent Level 2 Parent Level Parent
dom 3 Level 4
Organic N S . . . . Alpha amino ac- | Aspartic acid
CKLIMWTZIZZHC com- Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and ids and deriva- and deriva-
S-REOHCLBHSA-N derivatives and derivatives tides, and analogues derivatives . .
pounds tives tives
UCMIRN- Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Beta amino ac-
VEIXFBKS- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva-
UHFFFAOYSA-N | pounds : & tives
KRKNYB- Organic Organic acids and | Carboxylic acids | Tricarboxylic acids T.r 1carboxyllp ac
CHXYNGOX- com- derivatives and derivatives and derivatives ids and deriva-
UHFFFAOYSA-N pounds tives
DDRJAANPRJI- Organic Organic acids and | Carboxylic acids Amino acids, pep- | Amino acids and Alpha amino ac-
HGJ- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva-
UHFFFAOYSA-N | pounds : g tives
XUINERJLAYX- Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alp ha amino ac- Cysteine and
ESH-REO- com- derivatives and derivatives tides, and analogues derivatives ids and deriva- derivatives
HCLBHSA-N pounds ’ g tives
NBSCHQHZLSJFN | Organic Oreanic oxveen Oreanooxyeen Carbohydrates and Hexose phos-
Q-VFUOTHLCSA- com- g ye & e carbohydrate conju- | Monosaccharides Hexoses P
compounds compounds phates
N pounds gates
WHUUTDBIXIRK | Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alp ha ammo ac- Glutamlc
MR-VKH- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva- | acid and de-
MYHEASA-N pounds ’ g tives rivatives
ZDXPYRJPNDTMR | - Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and A.lp ha ammo ac- Alpha amino L—glp ha-
X-VKHMYHEASA- com- S L ; L ids and deriva- . amino ac-
derivatives and derivatives tides, and analogues derivatives . acids .
N pounds tives ids
JFCQEDHGNNZCL | Organic N L . L Dicarboxylic ac-
N-UHFFFAOYSA- com- Organlg ac.1ds and Carboxy.llc gc1ds charboxyhc.ac:lds ‘ds and deriva-
derivatives and derivatives and derivatives .
N pounds tives
PEDCQBHIVMGV | Organic Oreanic oxveen Oreanooxyeen Carbohydrates and
HV- com- forn oun}(,ii c%m ougcflgs carbohydrate conju- Sugar alcohols
UHFFFAOYSA-N pounds P P gates
DHMQDGOQFOQ | Organic Organic acids and | Carboxylic acids Amino acids, pep- | Amino acids and A.lp ha amino ac- Alpha amino
NFH- com- derivativ and derivativ tides, and anal derivativ ids and deriva- acid
UHFFFAOYSA-N | pounds crivatives erivatives ©s ogues crivatives tives clas
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InChIKey King- Superclass Class Subclass Parent Level 1 Parent Level 2 Parent Level Parent
dom 3 Level 4
UGQMRVRMYYA | Organic | Nucleosides, nu- Purine nucleo-
SKQ-KQYNXX- com- cleotides, and ana- | Purine nucleosides sides
CUSA-N pounds logues
JVTAAEKCZFNVC Ocrgi?_lc Organic acids and | Hydroxy acids and | Alpha hydroxy ac- aﬁhpsh:n%ygg;{,};_
J-UHFFFAOYSA-N derivatives derivatives ids and derivatives .
pounds tives
ROHFNLRQFUQH | Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alpha AMIoO A~ |y o\ cine and
CH- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva- derivatives
YFKPBYRVSA-N | pounds : & tives
AG- Organic Lo L . . . . Alpha amino ac- Isoleucine
PVBTINIAG. | com | s | Cutuoleaits | minw i | Amnoidsind | LG | and s
WHFBIAKZSA-N | pounds : g tives tives
KDXKERNS- Organic Organic acids and | Carboxylic acids | Amino acids, pep- | Amino acids and Alpha amino ac- Alpha amino L-alpha-
BIXSRK- com- derivatives and derivatives tides, and analogues derivatives ids and deriva- acids amino ac-
YFKPBYRVSA-N | pounds : g tives ids
BJEPYK- Organic . . . Beta hydroxy ac-
IPYRNKOW- com- Orggnrlic Zfil\(/is and Hydéo;(iz// ;:i:lds and Biﬁrz:dh(}ildrrioz}t/i acids ids and deriva-
UHFFFAOYSA-N | pounds crivatives crivatves crivatves tives
FFEARJCK- Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alp ha ammo ac- MethIOI.IIHC
VFRZRR-BY- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva- and deriva-
PYZUCNSA-N pounds ’ g tives tives
ZQPPMHVWEC- Organic . . . .
SIRJ-KTKRTIG- com- Lﬁiffni‘};icill’e‘g' Fatty Acyls | 2% a.fl‘d; t';“sld con- Long':gegsn fatty
ZSA-N pounds Jug
ODHCTXKNWHH | Organic Organic acids and | Carboxylic acids Amino acids, pep- | Amino acids and Alpha ammo ac-
XJC-VKH- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva-
MYHEASA-N pounds ’ g tives
IPCSVZSSVZVIGE- O;giilc Lipids and lipid- Fatty Acyls Fatty acids and con- | Long-chain fatty
UHFFFAOYSA-N like molecules YAy jugates acids
pounds
COLNVLD- Organic Organic acids and | Carboxylic acids | Amino acids, pep- | Amino acids and Alpha amino ac- | Phenylala-
HVKWLRT- com- derivatives and derivatives tides, and analogues derivatives ids and deriva- nine and de-
QMMMGPOBSA-N | pounds ’ g tives rivatives
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InChIKey King- Superclass Class Subclass Parent Level 1 Parent Level 2 Parent Level Parent
dom 3 Level 4
SUHOOT- Organic N Organic phos-
KUPISOBE- com- Orgj:;;g;l\(}i:sand phoric acids and Phosphate esters Phosp Eﬁf}iano}a_
UHFFFAOYSA-N pounds derivatives
ONIBWKKTOPO- | Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alp ha amino ac= 1 - poline and
VIA-BY- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva- derivatives
PYZUCNSA-N pounds : & tives
HMFHBZSH- Organic Oreanic oxveen Oreanooxyeen Carbohydrates and
GGEWLO- com- cgom oun}(ligs c%m our};(%s carbohydrate conju- | Monosaccharides Pentoses
SOOFDHNKSA-N pounds p P gates
FNZLKVNUWIIPS] Ocr(g)?l?—lc Organic oxygen Organooxygen c(;fligﬁhﬁ(rlggecso?s- Monosaccharides Pentoses Pentose
-UHNVWZDZSA-N compounds compounds Y J phosphates
pounds gates
MTCFGRXMILQN | Organic Organic acids and | Carboxylic acids Amino acids, pep- | Amino acids and Alp ha amino a1 gerine and
BG-REO- com- derivatives and derivatives tides, and analogues derivatives ids and deriva- derivatives
HCLBHSA-N pounds ’ g tives
QIQXTHQIDYTFR | Organic - - . .
H-UHFFFAOYSA- com- L1.p1ds and lipid- Fatty Acyls Fatty a.01ds and con- Long-ch;un fatty
like molecules jugates acids
N pounds
AY- Organic Organic acids and | Carboxylic acids | Amino acids, pep- | Amino acids and Alpha amino ac- Alpha amino L-alpha-
FVYJQAPQTCCC- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva- acids amino ac-
GBXIJSLDSA-N | pounds ’ g tives ids
QIVBCDUIAJPQS- Organic Organoheterocy- | Indoles and deriv- Indplyl carbogyhc Indplyl carbogyhc
com- ; ) acids and deriva- acids and deriva-
VIFPVBQESA-N clic compounds atives . .
pounds tives tives
OUYCCCASQSFE | Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alpha amino ac- Tyrosine and
ME-QMMMG- com- N L . . ids and deriva- o
derivatives and derivatives tides, and analogues derivatives . derivatives
POBSA-N pounds tives
Organic S
ISAKRIDGNUQOI com- Organoheterocy- Diazines Pyrimidines and py- Pyrimidones
C-UHFFFAOYSA-N pounds clic compounds rimidine derivatives Y
KZSNJWFQEVHD | Organic Organic acids and | Carboxylic acids Amino acids, pep- | Amino acids and Alp ha AMImoOAc= | yvaline and
ME-BY- com- derivativ and derivativ tides, and anal derivativ ids and deriva- derivativ
PYZUCNSA-N pounds erivatives erivatives es, ogues erivatives tives erivatives
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InChIKey King- Superclass Class Subclass Parent Level 1 Parent Level 2 Parent Level Parent
dom 3 Level 4
LCTONﬁE_ANYUP Ocr(%z?_lc Organic acids and | Keto acids and de- Alpha-keto acids Alpha-keto acids
UHFFFAOYSA-N pounds derivatives rivatives and derivatives and derivatives
JINBYESILAD- Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alp ha ammo ac- Alpha amino
KEW- com- derivatives and derivatives | tides, and analogues derivatives ids and deriva- acids
UHFFFAOYSA-N | pounds : & tives
KDYFGRWQOY- | Organic Organic acids and | Carboxylic acids | Dicarboxylic acids Dicarboxylic ac-
BRFD- com- derivatives and derivatives and derivatives ids and deriva-
UHFFFAOYSA-N pounds tives
BRAJNAX- Organic Organic acids and | Keto acids and de- | Short-chain keto ac- Short—cham kpto
TPSGJCU- com- derivatives rivatives ids and derivatives | 2¢dsand deriva-
UHFFFAOYSA-N pounds tives
LEVWYRK- Organic Organic acids and | Carboxylic acids Amino acids, pep- Amino acids and Alp ha amino ac- Cysteine and | . L-cyste-
DRASIDU-IM- com- derivatives and derivatives tides, and analogues derivatives ids and deriva- derivatives ine-S-con-
JSIDKUSA-N pounds ’ g tives jugates
DTBNBXWJWCW | Organic Oreanic acids and Organic phos-
CIK- com- & derivatives phoric acids and Phosphate esters Phosphate esters
UHFFFAOYSA-N pounds derivatives
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Table S4: Pathway Enrichment analysis of altered metabolites in MCF-7 between Control and PEDF

Metabolic Pathway aTotal Cmpd PHits ‘Raw p IFDR
Phosphatidylethanolamine Biosynthesis 12 1 0.0238 1
Phosphatidylcholine Biosynthesis 14 1 0.0278 1
Beta-Alanine Metabolism 34 1 0.0667 1
Sphingolipid Metabolism 40 1 0.0783 1
Pyrimidine Metabolism 57 1 0.111 1

aTotal Cmpd: total number of compounds in the pathway, °Hit: actually matched number from the data
¢Raw p: p-value calculated from the enrichment analysis, FDR: p-value adjusted using False Discovery Rate
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Table S5: Pathway Enrichment analysis of altered metabolites in MCF-7 between Control and Dox

Metabolic Pathway aCTrﬁi)a(; bI:lt ‘Raw p FDR
5.78E- | 0.0056
Urea Cycle 28 5 o8 p
Beta-Alanine Metabolism 34 5 0.0301 5 0.0;)75
Arginine and Proline Metabolism 52 5 0.00119 | 0.0331
Ammonia Recycling 31 4 0.00135 | 0.0331
Aspartate Metabolism 35 4 0.00215 | 0.0422
Malate-Aspartate Shuttle 10 2 0.0113 0.18
Warburg Effect 57 4 0.0129 0.18
Glucose-Alanine Cycle 13 2 0.0189 0.232
Histidine Metabolism 42 3 0.0309 0.311
Alanine Metabolism 17 2 0.0317 0.311
Glutamate Metabolism 48 3 0.0437 0.389
Methylhistidine Metabolism 4 1 0.0663 0.485
Cysteine Metabolism 26 2 0.0694 0.485
Glycine and Serine Metabolism 59 3 0.0731 0.485
Phenylalanine and Tyrosine Metabolism 27 2 0.0742 0.485
Lysine Degradation 30 2 0.0892 0.537
Citric Acid Cycle 32 2 0.0997 0.537
Amino Sugar Metabolism 33 2 0.105 0.537
Gluconeogenesis 33 2 0.105 0.537
Tyrosine Metabolism 70 3 0.11 0.537
Fatty Acid Biosynthesis 35 2 0.116 0.538
Purine Metabolism 73 3 0.121 0.538
Biotin Metabolism 8 | 0.128 0.547
Propanoate Metabolism 42 2 0.157 0.619
Pyruvaldehyde Degradation 10 1 0.158 0.619
Phosphatidylethanolamine Biosynthesis 12 1 0.187 0.679
Pyruvate Metabolism 47 2 0.188 0.679
Steroid Biosynthesis 48 2 0.194 0.679
Phosphatidylcholine Biosynthesis 14 1 0.214 0.724
Pyrimidine Metabolism 57 2 0.251 0.804
Phosphatidylinositol Phosphate Metabolism 17 1 0.254 0.804
Spermidine and Spermine Biosynthesis 18 1 0.267 0.818
Mitochondrial Electron Transport Chain 19 1 0.28 0.831
Glutathione Metabolism 20 1 0.292 0.838
Bile Acid Biosynthesis 65 2 0.303 0.838
Carnitine Synthesis 22 1 0.316 0.838
Transfer of Acetyl Groups into Mitochondria 22 1 0.316 0.838
Glycolysis 23 1 0.328 0.847
Inositol Phosphate Metabolism 24 1 0.34 0.854
Glycerolipid Metabolism 25 1 0.351 0.861
Plasmalogen Synthesis 26 1 0.363 0.867
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?(;[;tochondrial Beta-Oxidation of Long Chain Saturated Fatty Ac- 23 1 0385 0.898
Folate Metabolism 29 1 0.396 0.901
Inositol Metabolism 30 1 0.406 0.904
Nicotinate and Nicotinamide Metabolism 35 1 0.456 0.972
Fatty Acid Elongation In Mitochondria 35 1 0.456 0.972
Galactose Metabolism 38 1 0.485 1
Sphingolipid Metabolism 40 1 0.503 1
Fatty acid Metabolism 43 1 0.528 1
Steroidogenesis 43 1 0.528 1
Valine, Leucine and Isoleucine Degradation 59 1 0.647 1
Tryptophan Metabolism 59 1 0.647 1
Arachidonic Acid Metabolism 67 1 0.695 1

2 Total Cmpd: total number of compounds in the pathway, °Hit: actually matched number from the data
¢Raw p: p-value calculated from the enrichment analysis, FDR: p-value adjusted using False Discovery Rate
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Table S6: Pathway Enrichment analysis of altered metabolites in MCF-7 between Control and Dox+PEDF

Metabolic Pathway aTotal Cmpd | PHits | ‘Raw p FDR

Arginine and Proline Metabolism 52 41 0.00235 0.113
Urea Cycle 28 3| 0.00364 0.113
Ammonia Recycling 31 3| 0.00489 0.113
Malate-Aspartate Shuttle 10 2 | 0.00561 0.113
Beta-Alanine Metabolism 34 3| 0.00638 0.113
Aspartate Metabolism 35 3] 0.00693 0.113
Warburg Effect 57 3 0.0266 0.373
Phenylalanine and Tyrosine Metabolism 27 2 0.0391 0.451
Tyrosine Metabolism 70 3 0.0455 0.451
Methylhistidine Metabolism 4 1 0.0471 0.451
Purine Metabolism 73 3 0.0507 0.451
Fatty Acid Biosynthesis 35 2 0.0628 0.513
Histidine Metabolism 42 2 0.0868 0.654
Steroid Biosynthesis 48 2 0.109 0.714
Glutamate Metabolism 48 2 0.109 0.714
Phosphatidylethanolamine Biosynthesis 12 1 0.135 0.829
Glucose-Alanine Cycle 13 1 0.146 0.84
Phosphatidylcholine Biosynthesis 14 1 0.156 0.85
Bile Acid Biosynthesis 65 2 0.18 0.871
Alanine Metabolism 17 1 0.187 0.871
Phosphatidylinositol Phosphate Metabolism 17 1 0.187 0.871
Mitochondrial Electron Transport Chain 19 1 0.206 0.919
Glutathione Metabolism 20 1 0.216 0.92
Inositol Phosphate Metabolism 24 1 0.254 0.95
Glycerolipid Metabolism 25 1 0.263 0.95
Cysteine Metabolism 26 1 0.272 0.95
Plasmalogen Synthesis 26 1 0.272 0.95
Mitochondrial Beta-Oxidation of Long Chain Satu- 28 1 0.29 0.95
rated Fatty Acids

Folate Metabolism 29 1 0.298 0.95
Inositol Metabolism 30 1 0.307 0.95
Lysine Degradation 30 1 0.307 0.95
Citric Acid Cycle 32 1 0.324 0.95
Amino Sugar Metabolism 33 1 0.332 0.95
Gluconeogenesis 33 1 0.332 0.95
Nicotinate and Nicotinamide Metabolism 35 1 0.349 0.95
Fatty Acid Elongation In Mitochondria 35 1 0.349 0.95
Galactose Metabolism 38 1 0.373 0.982
Sphingolipid Metabolism 40 1 0.388 0.982
Propanoate Metabolism 42 1 0.404 0.982
Fatty acid Metabolism 43 1 0.411 0.982
Steroidogenesis 43 1 0.411 0.982
Pyruvate Metabolism 47 1 0.44 1
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Glycine and Serine Metabolism 59 1 0.519 1
Valine, Leucine and Isoleucine Degradation 59 1 0.519 1
Tryptophan Metabolism 59 1 0.519 |
Arachidonic Acid Metabolism 67 1 0.566 1

aTotal Cmpd: total number of compounds in the pathway, °Hit: actually matched number from the data
¢Raw p: p-value calculated from the enrichment analysis, FDR: p-value adjusted using False Discovery Rate
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Table S7: Pathway Enrichment analysis of altered metabolites in MDA-MB231 between Control and PEDF

Metabolic Pathways 2Total "Hit | ‘Rawp | FD
Cmpd S R
Glutathione Metabolism 20 3 0.0013 | 0.131
4
Warburg Effect 57 4 0.0033 | 0.162
1
Malate-Aspartate Shuttle 10 2 0.0056 | 0.183
1
Glutamate Metabolism 48 3 0.0167 | 0.408
Arginine and Proline Metabolism 52 3 0.0208 | 0.408
Cysteine Metabolism 26 2 0.0364 | 0.474
Urea Cycle 28 2 0.0418 | 0.474
Pentose Phosphate Pathway 29 2 0.0446 | 0474
Lysine Degradation 30 2 0.0475 | 0474
Ammonia Recycling 31 2 0.0504 | 0.474
Gluconeogenesis 33 2 0.0565 | 0.474
Beta-Alanine Metabolism 34 2 0.0596 | 0.474
Aspartate Metabolism 35 2 0.0628 | 0.474
Galactose Metabolism 38 2 0.0728 | 0.509
Propanoate Metabolism 42 2 0.0868 | 0.565
Biotin Metabolism 8 1 0.0922 | 0.565
Homocysteine Degradation 1 0.103 | 0.595
Taurine and Hypotaurine Metabolism 12 1 0.135 | 0.719
Glucose-Alanine Cycle 13 1 0.146 | 0.719
Glycine and Serine Metabolism 59 2 0.154 | 0.719
Valine, Leucine and Isoleucine Degradation 59 2 0.154 | 0.719
Alanine Metabolism 17 1 0.187 | 0.831
Tyrosine Metabolism 70 2 0.202 | 0.847
Purine Metabolism 73 2 0.216 | 0.847
Nucleotide Sugars Metabolism 20 1 0.216 | 0.847
Pantothenate and CoA Biosynthesis 21 1 0.226 0.85
Carnitine Synthesis 22 1 0.235 | 0.853
Glycolysis 23 1 0.244 | 0.855
Inositol Phosphate Metabolism 24 1 0.254 | 0.857
Glycerolipid Metabolism 25 1 0.263 | 0.858
Plasmalogen Synthesis 26 1 0.272 | 0.859
Phenylalanine and Tyrosine Metabolism 27 1 0.281 | 0.859
Mitochondrial Beta-Oxidation of Long Chain Saturated Fatty Acids 28 1 0.29 0.859
Folate Metabolism 29 1 0.298 | 0.859
Inositol Metabolism 30 1 0.307 | 0.859
Starch and Sucrose Metabolism 31 1 0.316 | 0.859
Amino Sugar Metabolism 33 | 0.332 | 0.881
Nicotinate and Nicotinamide Metabolism 35 1 0.349 0.9
Methionine Metabolism 42 1 0.404 | 0.989
Histidine Metabolism 42 1 0.404 | 0.989
Pyruvate Metabolism 47 1 0.44 1
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Tryptophan Metabolism 59 1 0.519 1
Arachidonic Acid Metabolism 67 1 0.566 1

2 Total Cmpd: total number of compounds in the pathway, ° Hit: actually matched number from the data ©Raw p: p-value
calculated from the enrichment analysis, ¢ FDR: p-value adjusted using False Discovery Rate
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Table S8: Pathway Enrichment analysis of altered metabolites in MDA-MB231 between Control and Dox

Metabolic Pathways 2Total Cmpd "Hits ‘Raw p IFDR
Carnitine Synthesis 22 2 0.00269 0.262
Ammonia Recycling 31 2 0.00535 0.262
Glutamate Metabolism 48 2 0.0127 0.363
Arginine and Proline Metabolism 52 2 0.0148 0.363
Bile Acid Biosynthesis 65 2 0.0228 0.442
Purine Metabolism 73 2 0.0285 0.442
Biotin Metabolism 8 1 0.0316 0.442
Malate-Aspartate Shuttle 10 1 0.0394 0.482
Alanine Metabolism 17 1 0.0663 0.721
Glutathione Metabolism 20 1 0.0776 0.76
Urea Cycle 28 1 0.107 0.929
Lysine Degradation 30 1 0.115 0.929
Beta-Alanine Metabolism 34 1 0.129 0.929
Aspartate Metabolism 35 1 0.133 0.929
Porphyrin Metabolism 40 1 0.151 0.929
Methionine Metabolism 42 | 0.158 0.929
Steroidogenesis 43 | 0.161 0.929
Steroid Biosynthesis 48 | 0.179 0.972
Glycine and Serine Metabolism 59 1 0.216 1
Tyrosine Metabolism 70 1 0.252 1

2Total Cmpd: total number of compounds in the pathway, ® Hit: actually matched number from the data
¢Raw p: p-value calculated from the enrichment analysis, ¢ FDR: p-value adjusted using False Discovery Rate
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Table S9: Pathway Enrichment analysis of altered metabolites in MDA-MB231 between Control and Dox+PEDF

Metabolic Pathways *Total Cmpd Hits Raw p FDR
Glutamate Metabolism 48 6 0.000205 0.0201
Glutathione Metabolism 20 4 0.000457 0.0214
Glycine and Serine Metabolism 59 6 0.000657 0.0214
Ammonia Recycling 31 4 0.00257 0.0631
Alanine Metabolism 17 3 0.00387 0.0759
Cysteine Metabolism 26 3 0.0132 0.175
Malate-Aspartate Shuttle 10 2 0.0155 0.175
Urea Cycle 28 3 0.0162 0.175
Arginine and Proline Metabolism 52 4 0.0168 0.175
Pentose Phosphate Pathway 29 3 0.0179 0.175
Warburg Effect 57 4 0.023 0.205
Glucose-Alanine Cycle 13 2 0.0259 0.211
Methionine Metabolism 42 3 0.0475 0.358
Purine Metabolism 73 4 0.0515 0.36
Glycolysis 23 2 0.0745 0.487
Phenylalanine and Tyrosine Metabolism 27 2 0.0986 0.604
Bile Acid Biosynthesis 65 3 0.135 0.676
Amino Sugar Metabolism 33 2 0.138 0.676
Gluconeogenesis 33 2 0.138 0.676
Beta-Alanine Metabolism 34 2 0.145 0.676
Aspartate Metabolism 35 2 0.152 0.676
Fatty Acid Biosynthesis 35 2 0.152 0.676
Tyrosine Metabolism 70 3 0.159 0.676
Homocysteine Degradation 9 1 0.167 0.68
Pyruvaldehyde Degradation 10 1 0.183 0.719
Taurine and Hypotaurine Metabolism 12 1 0.216 0.811
Ketone Body Metabolism 13 1 0.232 0.811
Thyroid hormone synthesis 13 1 0.232 0.811
Steroid Biosynthesis 48 2 0.248 0.838
Alpha Linolenic Acid and Linoleic Acid Metabolism 17 1 0.292 0.932
Spermidine and Spermine Biosynthesis 18 1 0.307 0.932
Nucleotide Sugars Metabolism 20 1 0.334 0.932
Catecholamine Biosynthesis 20 1 0.334 0.932
Threonine and 2-Oxobutanoate Degradation 20 1 0.334 0.932
Pantothenate and CoA Biosynthesis 21 1 0.348 0.932
Betaine Metabolism 21 1 0.348 0.932
Carnitine Synthesis 22 1 0.361 0.932
Transfer of Acetyl Groups into Mitochondria 22 1 0.361 0.932
Inositol Phosphate Metabolism 24 1 0.387 0.955
Arachidonic Acid Metabolism 67 2 0.391 0.955
Glycerolipid Metabolism 25 1 0.4 0.955
Plasmalogen Synthesis 26 | 0.412 0.961
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Mitochondrial Beta-Oxidation of Long Chain Saturated Fatty 28 1 0.436 0.977
Acids

Folate Metabolism 29 1 0.447 0.977
Inositol Metabolism 30 1 0.459 0.977
Lysine Degradation 30 1 0.459 0.977
Starch and Sucrose Metabolism 31 1 0.47 0.98
Citric Acid Cycle 32 1 0.481 0.982
Nicotinate and Nicotinamide Metabolism 35 1 0.512 1
Fatty Acid Elongation In Mitochondria 35 1 0.512 1
Galactose Metabolism 38 1 0.542 1
Porphyrin Metabolism 40 1 0.561 1
Propanoate Metabolism 42 1 0.579 1
Histidine Metabolism 42 1 0.579 1
Fatty acid Metabolism 43 1 0.588 1
Steroidogenesis 43 1 0.588 1
Pyruvate Metabolism 47 1 0.621 1
Valine, Leucine and Isoleucine Degradation 59 1 0.706 1
Tryptophan Metabolism 59 1 0.706 1

aTotal Cmpd: total number of compounds in the pathway, °Hit: actually matched number from the data

°Raw p: p-value calculated from the enrichment analysis, ¢FDR: p-value adjusted using False Discovery Rate
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