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MICROBIOME RESEARCH
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CLINICAL METAPROTEOMIC STUDIES DETECT LIMITED NUMBER OF
MICROBIAL PEPTIDES

Cervical-vaginal fluid Saliva Bronchoalveolar lavage
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2 Microbial

8 Human

Afiuni-Zadeh et a/ (2018) Sci Rep . 8(1):10868. Jagtap et al (2012) Proteomics 12(7): 992-1001. Kruk et al (2024) mSystems
doi: 10.1038/s41598-018-29092-4. doi: 10.1002/pmic.201100503 doi: 10.1128/msystems.00929-23



OVERVIEW OF CLINICAL METAPROTEOMICS WORKFLOW
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IM) Do K et al (2024). mSphere https:/idoi.org/10.1128/msphere.00793-23

The workflow modaules, training data and documentation are available via the Galaxy Training Network.
https://training.galaxyproject.org/training-material/learning-pathways/clinical-metaproteomics.html
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INVESTIGATING KEY HOST, MICROBIAL AND VARIANT
PEPTIDES FOR DETECTION OF ORAL CANCER USING
ADVANCED MULTI-OMICS METHODS.

Pratik Jagtap', Ruben Shrestha’, Beverly Wuertz’, Monica Kruk?, Subina Mehta',
Alvaro Sebastian Vaca Jacome?, Matthew Willetts?, Frank Ondrey’, Timothy Griffin'

!Biochemistry, Molecular Biology and Biophysics, University of Minnesota, Minneapolis, USA
’Bruker Scientific LLC, San Jose, CA;
3Otolaryngology Department, University of Minnesota, Minneapolis, Minnesota;
‘Bruker Scientific, LLC, Billerica, MA

WORK NOT PUBLISHED YET



ORAL LEUKOPLAKIA: ORAL CANCER RISK
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EXPERIMENTAL WORKFLOW
ORAL LEUKOPLAKIA
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PROTEINS DETECTED AND DIFFERENTIALLY ABUNDANT PROTEINS

PROTEINS AT 1% FDR
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MMP1 & COAGULATION CASCADE: DOWNREGULATED AFTER TREATMENT
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COMPLEMENT CASCADE: DOWNREGULATED AFTER TREATMENT
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Protein Intensity

APOPTOSIS: UPREGULATED AFTER TREATMENT

DESMOGLEIN-2 (16 peptides)
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o  Involved in apoptotic pathway.
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Apoptosis-associated speck-like protein containing
a CARD (13 peptides)

3000
2500
. &

1500
1000
500

0 Fold-change 32%

An adaptor protein that is composed of two protein-protein interaction
domains

Functions as key mediator in apoptosis and inflammation via the activation
of caspases.

Prognostic marker in renal cancer
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ROLE OF BACTERIA IN ORAL CANCER
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Asili, P., et al. J Gastrointest Canc (2023). https://doi.org/10.1007/s12029-022-00901-4



PROTEINS AT 1% FDR

MICROBIAL DATABASE SEARCH RESULTS

12500

10000

7500

5000

2500

Human dB + Metaproteomics
dB

(198,609 protein
sequences)

m Microbial Proteins

E Human Proteins

CYK22_11155

rpsT\.

DWzo07 02585 ~Par-1320—
gtfC_13 DL07_07025

sdrC gpsB
HMPREF3219_0201179

\:pd B\_. gtf.D
rpmF rpsP
BSR19_03415
tkt TH67_05965

HMPREF1865_00152

P-value

25 MICROBIAL PROTEINS
WITH HIGHER
ABUNDANCE IN
TREATED SAMPLES

Fold-change > 25%
and Q-value < 0.05

13 MICROBIAL PROTEINS
WITH HIGHER ABUNDANCE
IN PRETREATMENT

SAMPLES
CY)32 05855 pold-change > 25%
/ and Q-value < 0.05

AN27039_2896

CJ218_00500
rplB —
é serC

o——— ahpC

Fold-change



MICROBIAL PROTEINS DOWNREGULATED AFTER TREATMENT
Alkyl hydroperoxide reductase C (11 peptides)
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MICROBIAL PROTEINS UPREGULATED AFTER TREATMENT

Dextransucrase (61 peptides)
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PEPTIDES FOR TARGETED

ANALYSIS
AFTER TREATMENT
HUMAN PROTEINS UP- DOWN-

ORAL CANCER DATASET:

CONCLUSIONS AND FUTURE WORK

REGULATED REGULATED

Peptides (for | Peptides (for |

targeted targeted

analysis) analysis)

Desmoglein-2
Apoptlosis-associated speck-ike
protein containing a CARD

16 (3)
13 (6)

Chitinase-3-ike protein 2

14 (5)

Cathepsin D

Lymphocyte antigen 6 complex locus

protein Géc

Lysozyme C
Alpha-N-acetylgalactosaminidase
Receptortype tyrosine-protein
phosphatase S

18 (10)
2(2)

8(7)
503)

21 (6)

Interstitial collagenase MMP 1

17 (1)

Coagulation factor IX

7@2)

Coagulation factor X

6(2)

Vitronectin

12 (4)

C4b-binding protein alpha chain

18 (4)

Carboxypeptidase B2

9(3)

Complement component C8 beta chain

6(4)

MICROBIAL PROTEINS

Dextransucrase
Serine-type D-Ala-D-Ala
carboxyp:pﬂdau

61 (3)
21(2)

Glutamate-ammonia ligase

7(2)

Alkv! hvdroperoxide reductase C

114 I8)

Several human, microbial proteins were
detected to be differentially abundant in
pretreatment and treated samples.

Pathways such as coagulation and
complement cascade were downregulated
and apoptotic pathways were upregulated
after treatment.

Microbial functions associated with
glucosyltransferase activity were
upregulated and oxidative stress functions
were downregulated after treatment.

Peptides associated with differentially
abundant human and microbial proteins
will be used for targeted analysis.
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