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Breast Cancer in the U.S.

2Siegel et al. CA CANCER J CLIN 2014;64:9–29



Triple Negative Breast Cancer 

Triple Negative Breast Cancer
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Lund et al. Cancer. 2010; 116(11):2549‐2559.
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TNBC is associated with poor survival
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Disease free survival Overall survival

Yuan et al.  MOLECULAR AND CLINICAL ONCOLOGY 2: 245‐251, 2014

Need effective biomarkers for TNBC!



Peptidomics: promising, but challenging

 Proteolysis affects protein abundances, function and activities
 Elevated expression/activities in cancer (e.g., OE of MMPs in BrCa: tumor growth)
 Provides a complementary (or otherwise unseen) view of the proteome

 Challenges in sample preparation and informatics analysis
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Peptidome isolation from blood plasma 
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Data analysis workflow
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Oral talk:  Fujimoto et al, Jun 16  Peptidomics Poster 169 by Zhe et al, Jun 17



Distribution of precursor mass and mass 
measurement error
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Median: -0.43 ppmMedian: 3253.49 

Distribution of precursor mass Distribution of mass measurement error
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Comparison of peptide IDs in the two groups
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Overlap:
3430 (86.18%) 

Healthy Control
3637

TNBC Patient
3773

Total: 3980 unique peptide IDs



Trypsin like protease cleavage specificity in all 
identified peptides
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Cleavage Site
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Significantly increased peptidome level in TNBC 
samples
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T-test
62 significant 
peptides 
(p < 0.01)

Healthy Control TNBC Patients
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Protein name Protein description Peptide
A2GL_HUMAN Leucine‐rich alpha‐2‐glycoprotein 1

APOA4_HUMAN Apolipoprotein A‐IV; 3

CO1A1_HUMAN Collagen alpha‐1(I) 4

CO3_HUMAN Complement C3 1

FA5_HUMAN Coagulation factor V 1

FIBA_HUMAN Fibrinogen alpha chain 15

FIBB_HUMAN Fibrinogen beta chain 2

GELS_HUMAN Gelsolin 2

GLR_HUMAN Glucagon receptor 1

IBP3_HUMAN Insulin‐like growth factor‐binding protein 3 1

IGF2_HUMAN Insulin‐like growth factor II 1

ITIH4_HUMAN Inter‐alpha‐trypsin inhibitor heavy chain H4 2

FETUA_HUMAN Alpha‐2‐HS‐glycoprotein 3

A1AT_HUMAN Alpha‐1‐antitrypsin 1

K2C1_HUMAN Keratin, type II cytoskeletal 1 1

MA1A1_HUMAN Mannosyl‐oligosaccharide 1,2‐alpha‐mannosidase IA; 2

SDPR_HUMAN Serum deprivation‐response protein 1

TAGL2_HUMAN Transgelin‐2 1

TLN1_HUMAN Talin‐1 1

TTHY_HUMAN Transthyretin 2

TYB10_HUMAN Thymosin beta‐10 2

TYB4_HUMAN Thymosin beta‐4 11

TYB4Y_HUMAN Thymosin beta‐4, Y‐chromosomal 2

VTDB_HUMAN Vitamin D‐binding protein 1



Highly proteolytically active region in ITIH4
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MK PPRP VRTC SKV L VL L SL L A I HQ TT TAEKNG I D I YSL T VDSRVSSRFAH

TV VTSR VVNR ANT VQEA T FQMEL P KKAF I TN FSM I I DGMTYPG I I K EKAE

AQ AQYS AAVAKGK SAGL VKA TGRNMEQFQVS VSVAPNAK I T F EL VYEEL L

KRRLGV YEL L L KVRPQQ L VKHLQMD I H I FEPQG I S F L E TEST FMTNQL VD

AL T TWQNKTK AH I RFKP T L SQQQK SPEQQET VLDGNL I I RYD VDRA I SGG

S I Q I ENGYFVHYF APEGL TTMPKN VVFV I DK SGSMSGR K I QQ TREA L I K I

LDDL SPRDQFNL I VFST EATQWRP SL VP ASAENVN KAR SFAAG I QA LGG T

N I NDAMLMAVQL L DSSNQEERL PEGSVS L I I L L TDGDP T VGE TNPR S I QN

NVREAVSGRYSL FCLGFGFD VSYA FL EK L AL DNGG L ARR I HEDSDS ALQ L

QD F YQE VANP L L T AVTF EYP SNAVEEVTQNN FRL L FKGSEMV VAGK LQDR

GPDVL T AT VSGKL PTQN I TFQTES SVAEQEAEFQS PKY I FHN FMER LWA Y

L T I QQL L EQT VSASDADQQA LRNQ ALNL SL A YSFV TPL TSMV VTKPDDQE

QSQVAE KPMEGESRNRN VHSGST F FKYY LQG AK I P KPE ASFS PRRGWNRQ

AG AAGSRMNFRPG VL SSRQL GL PGPPDVPDH AAYH PFRRL A I L PAS APP A

TSNPDP AVSR VMNMK I E ETTMTTQ TPAP I QAPSA I L PL PGQS VERL CVD P

RHRQGP VNL L SDP EQGVEVTGQYEREKAGFSW I EV T FKNPL VWVHASPEH

VV VTRNRRSS AYKWKET L FS VMPG L KMTMDK TGL L L L SDPDK VT I G L L FW

DGRGEG LRL L LRD TDRF SSH VGGT LGQF YQE VLWGSPA ASDDGRRT LRVQ

GNDHSA TRERRLD YQEGPPG VE I SCWSVEL
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Green: <1
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Dashed line: Patient/Control Ratio=1
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Enhanced cleavage of ITIH4 region in TNBC patients
2.71
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MK SL VL L LCL AQLWGCH SAPHGPG L I YRQPNCDDP ETE EAAL VA I D Y I NQ

NL PWGYKHT L NQ I DEVK VWPQQPSGEL F E I E I DT L ETT CHVL DPTP VARC

SVRQL K EHAVEGDCDFQ L L K LDGK FSVV YAKCDSS PDS AEDVRKVCQDC P

L L APLNDTRV VHA AKAA L AA FNAQNNGSNFQ L EE I SRAQL VP L PPS TYVE

F T VSGTDCVAKEA TEAAKCN L L AE KQYG FCK AT L S EKL GGAE VAVT CMV F

QTQPVS SQPQPEG ANEA VPT PVVD PDAP PSP PLGAPGL PPAGSPPD SHV L

L A APPGHQLHRAH YDLRHTF MGVVSLGS PSGEVSH PRK TRT V VQPS VGA A

AGPVVP PCPGR I RHFKV
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ROC curve for all 62 significant peptides

Most peptides showed moderate AUC value.
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ROC curve consisting of ITIH4 and AHSG
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AHSG_1 AHSG_2 ITIH4_1 ITIH4_2
AUC 0.769 0.772 0.731 0.712

AUC:0.962

Peptidome signature peptide of ITIH4 and AHSG pair can be a 
potential cooperative biomarkers for TNBC

Green: composite 
Other:  individual

29 samples 
(14 Control, 15 TNBC)



Summary

19

 Enhanced peptidome/degradome activity observed in the cancer 
group

 62 significantly-changing peptides separate TNBC group and control 
group

 Enhanced P1’ serine related protease activity in TNBC group 

 Peptidome signature of peptide pairs from ITIH4-AHSG are a 
potential indicator for TNBC



Perspectives
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 Peptidomic biomarker discovery in plasma is interesting but still 
challenging

 Future work may focus on tumor peptidomics to identify cancer 
specific biomarker and follow up in plasma and serum
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