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Chien-Sheng Chen Hsiu-Ling Chen Rong—.Jane Chep——

Professor / Director Distinguished Professor ~ Associate Professor

Specialties : Specialties : Specialties :

« Proteome microarray + Food safety * Tumor Biology
Host-microbe interaction «  Antibiotic Residue * Molecular Toxicology

- Nano-biosensing Analysis + Food and Environmental

Toxicology
Healthy Effects and Safety
Evaluation of Natural

Environmental health
Metabolomics Analysis
Risk assessment Products

Risk management «  Mechanisms of

Risk communication Chemoprevention by

Natural Products

technology
Food pathogen detection

12



EIEMES : EEENEEEME

Wei-Hsuan Hsu——
Associate Professor

Specialties :

Food microbiology

Functional food
Microorganism and gut health
Food fermentation and
biotechnology

Novel food processing
technologies

Food quality control

Associate Professor

Specialties :

« Monitoring and Analysis of
Emerging Contaminants

«  Omics and Precision Health

« Exposure Assessment and
Biomonitoring

«  Environment and Human Health

« Food Safety and Risk Analysis

«  Human Health Risk Assessment,
Environmental Health

13



Protein Microarray Technology® Platform

Core Techniques Experimental Workflow

Step 1- Protein purification e

514 8% (Chip Fabrication) ERREH (High-Throughput Spotting) 2 — ﬂ’ 'ﬁr

" . M .x : ,_555: ﬁw Purlﬁed Proteins. e - =
Aopion, e - . : '%—F
Mol ) ! ! 3 _;..%_f#-‘
s SN >
e e et ot "-da [

Each microarray can Each microarray can
analyze 4,000 serum samples analyze 4,000 serum samples

Step 2 - Hybridization / antibody binding

P Functionalizes slides for high-density protein arrays

B Automated scanning and

Protein purification Ineubata with huﬁe 2 data allujlyms using
== GenePix® Pro 6.0 sofftware

Chip fabrication & spotting Step 3 - Scanning and data analysis
b

® e
Sampie IF‘ICLIbEItICI!'I'I “ - . GenEF‘nc Pro 6.0
W
Scanning and data analysis Automated scanning and ¥ Data analysis for stres-s solutions
data analysis using GenePix*Pro 6.0
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i EWIBIET (Biomarker Identification)

280 . BiBAREL R RMMEEE (Antibody profiling) » REEE
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% midl - EHERE - 28R

% Off-target proteins [Grey)
- W binding

i /& —{% ¥4 (Antibody/Drug Specificity Evaluation)

M RERFECEARNDEAENUSESoRNEAMNR  BANEN
FRBRSE (off-target effects)

3% BRENRAEEREE - RENRT—1tHE -

AETLENE ERtinemEs
(Traditional Western Blot) (Customized Antibody Array)

F2LHAEME5] (Customized Antibody Array)
ER6A - ST ERA S B (Western Blot) » E—IEXEITIEB{A MBS
400BEMELRR - SAIHELE AKT/MAPK pathway HilS&R -

@5 4% 57 B8R - WR-RER-

V-0

Protein-protein  Protein-drug  Protein-DNA  Protein-Lipid

SR FEEIERDN (Versatile Molecular Interaction Analysis)
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Hsiu-Ling Chen, Distinguished Professor

« Chemical Management
Antibiotics / Pesticides / Metals / Bisphenols / Nitrosamines v

STEP 3: Compare
Do o )
Compars Eoltemational . = 2 - .
STEP1L: Bulld the chemica lst o Toxic Sufa e (A) Chemical analysis (B) Bioactivity analysis | (C) Overall ToxPi profile
cisemicaly Emermeney Fespoms - ToxPi profile ToxPi profile

4‘1i Data Gap @ 52 s4 s10 54 s4 s1
| AW 4

Lack of data
ack of data o a “ s a > > s1 $10 Y N 53

STEP 4: ill a gap in

chemical information 5 . < ' - v i\
Part. bioassay v
Sk g teugh ot oty et 58 B, | ﬂ‘ R v 7\: s

appiscation — v Vi
— - - .s O | T

. N Vi
STEP 5: integrate information r & J ¥ 4
and application s10 81 = 58 s2

integrate databases

STEP 2: Build the chemical

databases of Taiwan appication Legend:
. Polyeyelic - I i B Liver cytotoxicity M Apoptosis
oo | Others W Witochondrial ROS B Houtral red uptake 8 Cytachrome P40 activity
‘n'xlalnum Chlorinated hydrocarbans W Mitochondrial membrane potential | Cell cycle
infermation

et ator) 1. Disaster prevention
i 2. Start up management +————
procedure after disaster

« Metabolomics Analysis

Chronic Kidney Disease / Diabetic Kidney Disease / Occupational Exposure

Metabolomics and gut microbiota

LCMS-QTOF and LC-MS/MS

10t 1 Hye. Environ, Health 213 (2010)93-98 Journalof Hazsrdous Materials 181 (2010) 105-111

metabolite extraction R LR Contents lists available at ScienceDirect

Urine dilute 1 o 4
Urine and serum/ rine e Int. J. Hyg. Environ. Health Journal of Hazardous Materials

plasma samples

iournal homepage: www.elsevier.de/ijheh journal www elsevier.
Oxidative damage in foundry workers occupationally co-exposed to PAHs Risk assessment of gaseous/particulate phase PAH exposure in foundry industry
and metals - - - -
Hung-Hsin Liu®, Hsi-Hsien Yang*, Choa-Da Chou?, Ming-Hsiu Lin¢, Hsiu-Ling Chen*
Hung-Hsin Liu®, Ming-Hsiu Lin®, Chia-I Chan®, Hsiu-Ling Chen®* " DeparmentofSft, Helthand Enionmenal Eginecring HungBuans Univrsi. 34 Chung i L. Sk L. i 433 v
i . i - g ; o
pmetof il ey G ek, e e iy, Tcung T et g o Jum Gy i chalegy, Tachung Tatwan
ot of eeporont sy e e, o of o AL ot T
Pathway analysis




Hsiu—Ling Chen, Distinguished Professor

« Cold-plasma Application

Non-thermal plasma / Plasma-activated water: Pesticides / Mycotoxin

— Air supply

1| Powor supply — — Powor supply
Pesticide *n Atmospheric air +++ Plasma jot i
spiking (10 standard L/min) 3 ?
solution P |
troatment
30 mml
[ o
:::hs(a‘?\:h;p;sn?\ % Y Y (500 mL) /| Pesticide reduction efficiency
Y i 20 min e Metribuzin (74.3%) Al supply — 8.01th best
activation /| 1 Metobromuron (38.2%) Powor supply = grown
' +++ Plasma jot st
120,180, 240 s 0, ROS 5y ! | chrysanthemum quality i
PAW HG y. 1 Color &
/| v Totalflavoncid content » » »
Harvest

ROwater
 Radical scavenging activity
Planting

Control

pH I

v Metal chelating activity
| Aroma compounds

Seed
freatment

6 days germination

Figure 1. The procedure of the plantation

C— & 1 Total reducing power

PAW-treated
chrysanthemum

& ECT
ORP 1
H;0,1

« Risk Ana

Assessment / Management / Communication

(v

ysis

4.

3.




® Rong-Jane Chen, Associate Professor

Certified toxicologist of the Toxicology Society of Taiwan

Heraky daclames that

Rong-Jane Chen

Favitg fulilld al the Goand's requuirement

Certified in General Ta;[i:atbgy

Ay 13 2008 Fik-omg

Prasident

® RJC Lab-Research Interest (Food Toxicology and alternative
test method Lab)
® Endocrine disruptor toxicity mechanisms

® Alternative testing methods
-Food toxicology, nanotoxicology, molecular mechanism of

toxicology, organ toxicology, endocrine disruption, safety and

application of natural products.

18
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RIZ= (Wei-Hsuan Hsu)

Applications of microorganisms in food science

® Microbiota and gut health

® Microbes and host interaction
® Next-generation probiotics
® Extracellular vesicles

Food Applied Ny
biotechnology microbiology ARy

Food products RO

developmént I ﬂ I

® Functional food -
® Novel food processing technologies HPP




Diet and gut microbiota interact and shapes health

(hEREE R HER A ZKRES
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Food? Mec?ium

Small Ascending Transverse Descending
mach ; :
- ‘ SUaIEe intestine colon colon colon
T Diet i ) NEXT-GENERATION
Digestion & Uptake Fermentation of { S o PROBIOTICS
of food components indigestible food > . e <2
components 5
‘ P ; 1 7 = " EXTRACELLULAR
0 ., @ VESIGLES
_~_ MICROBIOTA i s
% & GUT HEALTH , R A~V

Host-derived components

<

Microbiome-derived

components . . . .
Microbiome diversity

Human health and function Vg . Lz = MICROBES &

HOST INTERACTION
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SREF

Wei-Hsiang Chang

Emerging Contaminants Monitoring

MS-based Analytical Technology (Un-
targeted and targeted)

Multi-omics and Precision Health

Food Safety and Risk Analysis

Exposure Assessment and Biomonitoring

High-Throughput Non-Target Screening

Department of Food Safety & Hygiene

and Risk Management

Research Center of Environmental
Trace Toxic Substance

University Center for Bioscience and

Biotechnology

Exposure Science and Precision Health Lab

Ultra Trace Substance Core Lab
(TAF and FDA)

Mass Spectrometry—Based Multi-Omics
Core Facility

5 F P, A [ ,1@
NeTe wxnmrunzag X fzsiord

The OMICs approach of tracing and emerging contaminants between
environment, food and human health

1. Exposure assessment
2. Exposure prediction model
3. Machine learning

Foodomics

GC-MS/MS Ambient lonization  LC-HRMS
LC-MS/MS " Mass Spectrometry  GC-HRMS

Transportation

Distribution

Manufacturing

[0}
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Organophosphorus [} ‘/j/ 5 ‘f\ el ETE »-Q\S,,o
92 Phthalates  © o "

o FlrlFrlFl ©

pesticides
OPFRs F F F'F

ke
@ Bisphenol A @

s = g

LC-HRMS Probabilisticrisk assessment
GC-HRMS Human disease and prevention
Metabolomics | )
s -
Specific
anviranment ) —
-‘JIInmnal Y ;’f Health effects. \\
envirgnmnnl \ | Active mechanisms.
i ' -

external

1 :/
3,8*8 -

Macified fram vrijheid 1L 2014

NG AV
Metabolomecs, "\\\‘ Wgr//’/

-

healthPi
Individual Risk Factors
Prioritization

I, 3

|

(Endocrine disruptors: Pesticides, OPFRs,
phthalates, BPA, PFCs)

Emerging contaminants I Exposure characteristics
d

Diet, indoor/outdoor environment, ....)

Human biomonitoring
(Non-target / target)

Neurodegenerative ]

and Biomarkers Diseases

Automated Technology

Targeted Analysis

Emerging Metabolites Natural Toxins
Contaminants
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Wei-Hsiang Chang

o 202 _/NSTC BRNBRHNESE

*  National Cheng Kung University National Science and Technology Council

X 0 ag#ranm X

National Health Research Institutes

'

HEBFEE
C/‘ FDA

AP R R L FE
Chemicals Administration
Ministry of Environment

MmEYERE

Taiwan Food and Drug Administration

BPH /
Prostate
cancer

L §
Q

Neurodegenerative
diseases

Neurodevelopment

Elder

Population
Exposome and

_ofed  nfertilty
f
% Hormones

Male

( \
% / Food Supply Indoor
/ System

Emerging
Contaminants

TeRpingin

Breast milk

Semen

Urine (&)
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@ Hormones | V™ ( ). Monitoring (@) pust Personal monitoring,  Geographical linkages
sensors (indi and
i’ Infertility e — |
Chronic ‘ ’ |
K‘idney o Sediment ‘
Disease @ Thyrgid Breastmilk OhieeE A 2 ;nd id
function artificial intelligence  association studies
Soil DrinkingWalerB_ ocical . Biological Soil 7 -ﬂ
; iol ngnca sample sample » " O H
Plee s : International Cooperation
Air 7 ’m . "\ B-== = %
Non-Target Analysis (NTA) Dust Indoor air impurities on N £0Cs PEPK Model in Untargeted analysis in
f pms Target Analysis (TA) J HRMS \ % human health Ei et vcion and fotls Food Contact Materials
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Dust p::::zaz:uucals 3 Yooes SVOCS = Water
Pestiides (o o B g A et Air Sweden
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Foods 3‘ — Food 10XiN° consumer products ;
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o L i 1
Multi-Omics Metabolomic i H
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( Emerging Contaminants )

In|ect|on HRMS

™

EZ Tk k2]
( Multi Residue Analytical
technology )

Coverage of the Exposome Foodomics /

Lipidomics

pathways and
database

Using Fish as Globai

Human
? Exposome and

Indicators
of Microplastics

; disease
- Australia
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