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3.1 Body fluids for the identification of potential protein biomarkers for pancreatic cancer. [2]
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Recent Trends in Biomarker Discovery Analysis using Body Fluids

HHS A= (Genome), MAMM| (Transctriptome) 12|10 EHHEKX| (Proteomics)2| =2 M7HX| FYoA &L
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cell free RNA (cfRNA)Ofl= messenger RNA (mRNA), long-noncoding RNA (IncRNA), circular RNA (circRNA), miRNA,
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Diagnostic opportunities of cell-free nucleic acids
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13 2. Diagnostic opportunities of cell-free DNA and RNA within prenatal screening and disease diagnostics. [4]
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Proteomics-Driven Body Fluid-Based Biomarkers
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33 3. Depicting the general method for proteomic analysis of cervical cancer derived from various body fluids. [1]
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Label-free quantification
UPLC-MS/MS analysis of
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protein-protein interaction
(STRING), pathway
enrichment analysis, and
molecular functions from
KECCG and GO.

Sensitivity as potential
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Western blotting and
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13 individuals;
cervical cancer:
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Five Proteins with
molecular weight >100 kDA
were identified as potential
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MMRN1 (upregulated),
S100A1, CD44, SERPIN 33
(downregulated).

Rather than conventional
gelbased MS analysis,

non-gel based LFQ-MS

analysis could aid in 1551
finding the low molecular

weight potential

biomarkers present in trace
amounts in urine.

18 4. Biomarkers identified from different body fluids of cervical cancer patients. [1]

Cell free RNA Biomarkers Discovery from Body Fluids
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J2{Lt 3| 17~23bp 37|9| noncoding RNA €I miRNAE F2 Zof I D e B4 ZH|0|A 7|3
Ctn 2™ Ao, O/M A (microvesicle)Of &2 ™MEEICE [8] AM LBHHE miRNA R small ncRNAE &2t
o o = =1 A
2 ordig wolo|, F|7t mEE ¥ MBO|L} AX 0 0o sEoME Zengd & 4 Urk
RNA-RNA antisense 2% 7|22 53t 838t miRNAE QAN Eel ZEXZM 28810 HAM =AS
e — . . e
O|55t= A Ho|O 2 ofL|2t AR fE rHo =z AEort SYH2 =, (fRNAE Y 2HAte
o o > o = o
HEN d2lshd gt & 2Atel FY HEf A X2 gutE BtEHoz A32|d5tn RLEHESH=H AMEED,
= = A = = o
DIZSID E0|X0|0 H|ASXQl oz F2ut Qlom fRNA MO %Al 1= 0|23 BAle
Sigrsta QIckia] (25)
Molecule Phenotype/test Tissue(s) Technology References
miRNA NAFLD and NAFLD-related disease Liver biopsy, blood, rodent TagMan microRNA array, (3, 87-92)
liver, serum, plasma NGS, RT-gPCR, biochemi-
cal markers, ultrasound
Steatosis Serum, plasma NMR, ultrasound, TaqgMan (93)
microRNA array, NGS
Obesity Blood, MiR-34a KO mice RT-gPCR, ELISA, biochemical (94,95)
markers
TiD Human and murine islets Blochemical markers, RT- (96)
qPCR
T2D ZDF rats, blood, murine liver RT-gPCR, NGS, LC-MS/MS (97-99)
Diabetic retinopathy Serum RT-gPCR (100)
mRNA Oral cancer Saliva Microarray, RT-qPCR (101)
Lung cancer Serum and bronchial lavage RT-qPCR (102,103)
Prostate cancer Plasma, PBMC, serum RT-gPCR 31
Breast cancer Serum RT-qPCR, PCR-based fluores- (102, 104,105)
cence microsatellite assay
Renal cell carcinoma Urine RT-gPCR (5)
Bladder cancer Urine Microarray (106)
Rectal cancer Plasma RT-gPCR (107)
Fetal genetic abnormalities Plasma, placental tissue RT-gPCR, microarray (108-11)
Sex determination Plasma RT-qPCR 1m2)
Pre-eclampsia Plasma RT-gPCR (113)
Diabetic retinopathy Whole blood RT-qPCR (114,115)
IncRNA Diabetic consequences Cell culture, murine model, WB, ELISA, RT-qPCR, NGS, (116-118)
blood cloning, cell assays,
microscopy
Diabetic retinopathy Cell culture, murine model, ELISA, RT-qPCR, microarray, (119,120)
blood WB, cloning, microscopy
cfRNA, cell-free RNA; ELISA, enzyme-linked immunosorbent assay; KO, knock out; LC-MS/MS, liquid chromatography tandem mass
spectrometry; NAFLD, non-alcoholic fatty liver disease; NGS, next-generation sequencing; NMR, nuclear magnetic resonance; PBMC, pe-
ripheral blood mononuclear cells; RT-qPCR, real-time quantitative polymerase chain reaction; T1D, type 1 diabetes; T2D, type 2 diabetes,
WB, Western blot; ZDF rat, Zucker diabetic fatty rat.
135, Examples of studies on circulating cell-free RNA as potential diagnostic tool. [4]
£5| exosome?t Z2 ME 2 AXEX (EV) LHOIM 2H|EE= miRNAE 2 720 SN0 FHojt HEMH S
= = o =S = I o iT H o
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. =L o L . A
ZESCHD e Uk ES| of2iet Z2MAY 2dE I =X Vs FOf, =3t X EES=Z 0|0jF £+ 7|
M 204, Exosomal small ncRNAS 9I2F BHX2 7| Ad2|dstn |32 Bots7| 9ot SAMOl HASH HAL
TAE TR ZEECH X AK SH DA 2S A= =8 DNA, =8 T MZE, exosome X miRNAZ)
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X MY LHOAM miRNA 242 @[5 o2 7|=0] AFEE|D, miRNA OrO|220{2{0], gRT-PCR (quantitative

Real-Time Polymerase Chain Reaction) Z12|11 NGSA|# 4(Next-Generation Sequencing)O| Z&EICtH M= H25HA
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E-biogen’s Body Fluids Analysis Service
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Antibody array

*LC-MS Proteomics , **Small RNA-Seq, **Arravstar microarra
Service . Full moon PTM Exosomal small RNA-Seq 4 Y
RayBiotech )
BioSystems
Protein, Protein, PTM . .
Application Protein profiling phosphorylation (glycosylation, phosphorylation) miRNA profiling Su g?é:l:?\'cz:cl_ur:i:?‘l\&m\:g%ilin
profiling profiling P P 9
e plasma) SSUYIHEEIE, B Whole blood, Serum/plasma Whole blood, Serum/plasma
Sample Type Exosome, other body Serum/plasma CSF, urine, saliva, other body N X ' . '
X N Exosome, Urine Exosome
fluids fluids
. High-throughput ELISA Agilent 1260 & 1290 System RNA microarray
Experiment method Antibody based Array Thermo Q-Exactive MS NextSeq 500/550, SE 75bp designed specific probes on chip
Data type Seml-qua'ntlt'atlve/ Semi-quantitative Semi-quantitative Semi-quantitative Semi-quantitative
quantitative
Turnaround time ~ 4 weeks after Protein QC ~ 6 weeks after Protein QC ~ 4 weeks after RNA QC ~ 6 weeks after RNA QC
Arrays - Full Moon Featured ncRNA Microarrays
Link Arrays | RayBiotech BioSystems ebiogen Inc. (e-biogen.com ebiogen Inc. (e-biogen.com piRNA Microarray
A EN Super-enhancer IncRNA Array
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https://www.raybiotech.com/arrays-products?compatible_sample_types=Serum~Plasma~Other%20Body%20Fluids&method_of_detection=Fluorescence%20Laser%20Scanner
https://www.raybiotech.com/arrays-products?compatible_sample_types=Serum~Plasma~Other%20Body%20Fluids&method_of_detection=Fluorescence%20Laser%20Scanner
https://www.fullmoonbio.com/products/antibody-array/#phospho-arrays
https://www.fullmoonbio.com/products/antibody-array/#phospho-arrays
https://www.e-biogen.com/service4.php
https://www.e-biogen.com/service2.php
https://www.arraystar.com/pirna-microarray-service/
https://www.arraystar.com/pirna-microarray-service/
https://www.arraystar.com/super-enhancer-lncrna-array-service/
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