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Exploratory phase: samples from biobank

Parameters Mormal control, n = 100 CKD, n =200 ESED, n =200 P-value
|Age, years 52.45 (13.07) £1.87 (13.00) 51.74 [13.13) 0.502
Izle, No. (%] 63 (£3.00) 124 {52.00}) 12¢ (53.00) 0.375
Hypertenzion, No. (%) 0 (0.00) FO({35.00)° 186 (93.00) - = 0.001*
Obesity, No. (%) 1(1.89)" 15 (8.82) 28 {1556} F 0.010*
Diabetes, Nao. (%) 0 (0.00) 47 (2350} ° 127 (E3.50) ¢ < 0.001*
Laboratory data

eGFR, mL{min per 1.73 m? | 90.74 [80.22, 106.19] a &0.00 [48.57, 75.19] ¢ 8.22 [5.80, 15.83] b = 0.001*
EUN, mg/dL 16.50 [13.00, 18.81] b 18.17 [14.50, 26.38] - £0.30 [45.30, 73.53) b.c < 0.001*
Serum albumin, g/dL 435 [0.52] b 437 (0.41)° 3.71 (0.46)0C < 0.001*
Cholesterol, mg/dL 200.33 (31.42) ab 180.58 [28.53)*~© 166.88 (33.89)0¢ < 0.001*
Glycoh lobin (HBAL

) yeehemoglobin (HbALel | ¢ opre 4g £ ag)e 5.86 [5.52, 6.54] £.07[5.50, 7.16] 0.015*
Glucose, mg/dL 101.08 [92.94, 105.00] b | 10220 [95.50, 115.39] b e 117.47[102.31, 155.87]° [ < 0.001*

a The comparison between Normal group and CKD groug is significant at the .05 level.

b The comparison between Normal group and E3R0 group is significant at the QU005 level.

¢ The comparion betwsan CKD group and ESRD group is significant: at the 005 level.
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Pathway analysis
E: functional

Prediction model
validated in
external cohort

Standardized
pipeline &
climical
translation

In-vitro/In-vivo expertise

Biginformatics and compatational science

Industry partners
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Methods

A well-defined hospital-based
cohort with strict clinical diagnosis

ESKD
N = 200

Healthy  CKD
N=100 N=200

Whole-exome sequencing of
rare variants (MAF <5%)

Missense Pathogenic
Polygenic score (PGS)

Validate in All of Us Asian cohort

Results

= Known monogenic genes (PKD1, COL4AS)
=——— Known GWAS genes (SPI1, RIN3, FTO,
SIPAIL3, EEF1ET)
XD s—— Novel genes (PEX1, GANAB, DYNC2H1, PROKR2)

Inflammatory 15t "
Metabolic mnnlﬁc risk High -m:u: risk
require life styke require early
Enriched pathways modification intervention

The study highlight the importance of preventive strategies
and precision medicine in kidney disease management.
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Validation of the ESKD PGS in the Asian population from ;@
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Prediction performance between array-based PRS and WGS-based PRS
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Prediction of EREED ATTC: 0.731 0.533 0.479

* CED cases (red), ESED cazes (gray), controls {green), and overlapping regions (hrowm)
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Samples from TMU Biobank

Maormal 100 BE0RRER
control
CKM stagel 200 EFo[EmMAER|
|Obesity]
CKM stage 2 200 816 HmER
(CKD)
CKM stagedb 200 8 ZHEE
(ESKD)

BHAEE :

# Library construction and WES reporting (3,/13)
® TKU-TPMI data analysis: IRE revision (10,13 )
+ Serum/Urine: hulti-gmic analysiz
+ Exposome
+ TMUCRD data mining
® TPMI array: 500 fIl-DMaSE RELEE (9/30) » 828 (10/16)

Pending:

® GWAS analysis and first draft (10,31}
® TMUCRD: BT

[E500%) » EWGS (REE ) : 16,000 NT *500= 800% EHHIGE R
\«,,..»’

Large Scale WGS Cohort Targeting Four Linked Common AGD ——
Diseases in Taiwan (by 2025)

APAC DATA CENTER for
Population Genomics and Precision Maedicine

TMU:E50081 -
__~DNAQCHE
EEZEEFLE

Precision . GWAS Study & Validations . Precision
Humina PDCaPM Heoalth Identity at risk individuals Medicine
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One campus: EFEULE - H=EER - HEHER g@s

* Prospective Genomic Cohort Establishment:

Prospective cohort: 106
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Parameters Mormal control, n= 100 CKD, n= 200 ESED, n = 200 P-value
|Age, years 52.45 (13.07) £1.57 [13.00) 51.74 (13.13) 0.302
Male, No. (%) 63 (53.00] 124 (52.00) 126 {63.00) 0.975
Hypertension, No. (%) 0 (0.00] F0({35.00) * 186 (93.00) - < 0.001*
Obesity, Mo. (%) 1[1.53)" 15 (8.82) 28 (15.55) © 0.010*
Diabetes, No. (%) 0 (0.00) 47 [23.50) ¢ 127 [63.50)° < 0.001%
Laboratory data

eGFR, mL/min per 1.73 m®| 90.74 [30.22, 106.19]*" | &0.00 [48.57, 75.19] *¢ £.22 [5.80, 15.83] "~ < 0.001*
EUM, mg/dL 16.50 [13.00, 18.81] F 18.17 [14.50, 26.38] © | £0.30[43.30,73.53]"° | =0.001"
Serum albumin, g/dL 438 (0.52) b 437 (0.41)° 3.71(0.48)b" < 0.001"
Chalesteral, mg/dL 200.93 (31.42) b 180.58 [28.53) *© 166.88 (33.89) ¢ < 0.001*
i""cuhemg'“b'" (HbALehl ¢ oo(s.2e, 5.801b 5.86 [5.52, 6.54] £.07[5.50, 7.16] 0.015*
Glucose, mg/dL 101.08 [93.94, 109.00] * | 102.20 [95.50, 115.39] B | 117.47[102.31, 155.87]° | = 0.001*

#a The comparizan between Normal group and CED growp is significant at the Q05 level.
b The comparison batwessen Normal group and E2RD graup is significant at the QU005 lewsl.
¢ The comparzon betwesn CKD group and ESRD group is significant at the 0005 level.

A well-defined hospital-based
cohort with strict dinical diagnosis e Known monogenic wrs;{;if?r;uj
s Known GWAS genes , FTO,
o SIPAIL3, EEFIET)
Healthy  CKD €sx0 oD = Novel genes (PEX1, GANAB, DYNC2H1, PROKRZ)
N=100 N=200 N=200
Cilium i‘:' ;
Mikcke-qummns Sy sing o .t
rare variants (MAF <5%) —— _ e _
Missenie Pathogenic Mhetabolc Low genetic rak Hagh genetic risk
require life tyle requite earty
Enriched pathways modification intervention
Polygenic score (PGS)

The study highlight the importance of preventive sirategies
Validate in All of Us Asian cohort and precision medicing in kidney disease management.
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Polygenic scores predict renal function beyond comorbidities
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Intergrated Chip Provide Rapid Identification of
Uropathogen

Taipei Medical University — Department of Urology

Speaker : Associated Professor, Chia-Hung Liu , M.D..PhD.



Urinanalysis

®Screening of urine samples is the third most frequencly performed test in the

clinical labotatories [1]

®LIrinalysis generally includes two kinds of methods: strip tests and microscopic

examinations . [1]

®Lrine microscopy, urine sediment analysis using microscope, has been used

to detect various urologic diseases affecting from kidney to urinary tract. [1][2]

®However, manual microscopic examination is time consuming and needs

experts for interpretation .

1. Zarman Z Automatsd uring soreening devicss miske uring sediment mi- croscopy in diagnestic [aborstories
economizalty viable. C5n Crem Lab Med 2013:53:51509-11.
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strip tests

US original color CCD sensor
image analysis system enabling
high-accuracy measurement

Color CCD sensor image
analysis system

P
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"
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v e

manual method automated method

Each person will vary in the operation of meter , the amount of
urine , the light in environment used in the reading




strip tests-home test

Standford University
This easy-to-assemble
black box is part of an
experimental urinalysis
testing system designed
by Stanford engineers.
The black box is meant
to enable a smartphone
camera to capture video
that accurately analyzes
color changesin a
standard paper dipstick
in order to detect

Video clip adapted from Stanford Mews 2016  conditions of medical
interest.

. ' ; P
urine sediment analysis ?

1 .Manual microscopic examination ?
2. Laser-based flow cytometry and digitized microscopy
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N
Goals '

1. The present study proposes a unique spproach for the quick and cost-effective |
quanitative detection of Escherichia coli (E. coli) in urine samples using disposable
gold electrode sensing chips

2. Eyathesized metal organic framework (MOF) PAEVNU-1(Z10)-5H modified
Biosensor on a screen-printed electrode (SPE) displayed a very acceptable and
accurate results like sensitivity, limit of detection (LOD) and a very good selectivity.

3. Where all those obtained through the cyclic voltammogram (CV) and square wave
voltammograms (W)

T
Material and method

Cyclic Voltammetry and Square wave voltammetry

Cyclic Volammeatry Polential Wavedorm
¥

Cathodic Poterdial

Cyclic Voltammetry Square wave voltammetry
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Material and method
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Isopropyl B -D-1-thiogalactopyranoside (IPTG) is a molecular mirnic of allolactose
and not raetabolized by E. coff, can induce B-gal expression in E. coli

e
Material and method S
% \E'iﬂ:::::' w, Area of anodic peak
NS
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____________________________________________________

Concentraction of E. Coli & - R-galactosidase #, hydrolysis of p-APG #
the oxidation current of p-APG‘r

p-aminorhenyl- b -D-galactopyancside (o AFD) is a isomer of galactose




Material and method
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Square wave voltammetry
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Materials and methods

connection

1. Reference elecrode (RE)
2 Counter elecrode (CE)
Working electrode (WE)

Counter slecrode

Working slectrode
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Materials and methods-
Pd@VNU-1(Zr)
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Materials and methods- '@
Pd@VNU-1(Zr)
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Results

Comcentration (10° chaml
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Results
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Conculsion

1.The propozed biosensor successfully detected urine bacterial counts with a sensitivity
of about 75 colony-forming units per millilitre (cfu/'ml), despite difficulties in detecting

extremely low E. coli concentrations.

Both meodified and uvameodified gold electrodes showed an inversely proportional
oxidation peak at 500 mV for p-PAG in E. Coli experiments employing WV, with the
modified electrodes showing greater sensitivity

2.The use of electrochemical technigques resulted in a significant decrease in

experimental time, allowing real-time analysis for useful applications in the detection of

bacteria in urine.
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4 SEFET care
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prediction of outcomes 3 in COVID19
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Project 1

110/8/20~114/5/20

Sarcopenia change in

Bl Critical-ill AKI patients

11211 2113~114/5/20 »

Early AKI / AKD recognition
biomarker

{
rker %=

3

Early AKI / AKD bioma

p valug
H 28 23
Mala, i[5} 17 (58.6%) 1 (47 6% 0.578
Age, yeare 4.0 (58-81) B0 (56-TT) 0.524
Laboratory data
Hb gL} 10.0 {8.4-11.3) 001 {B.3-11.1) 0.808
WEC (L} 11040 (7A20-1 7450} 10820 (BETIH1SE10) 0.812
AIburmin QoL ) 30 (2.53.4) 302532 0787
BUM (gL} 80 (2684} 17 {14-25) <0001
Glucoss [mgioL) 121 [103.B-178.5) 178 {118-217) 0199
CRP [mgidL) 11.9(6.3-24.7) BB (3E-17.4) 0125
Cr [mghdL} 21 (1.4-38) 0B {0E-0.8) =001
eFR {mLimin) 20 (15-45) 107 (87-133) =000001
Imfaction =
Cram-poaliive bactaria [5) B {21%) B {27
Gram-negative bacterta [%) 21 (72%) 15 {B&) 0827
Gram-posltive+nagative bactera |%) 2(7T%) 11(6%)
Medical history, n [35) =
Diabetes mellitus 8 (31%) 10 {43 5%) 0,395
Congagtive haart fallure 41385 2 (BT 0.682
Coronary artery dlsaase 4[13.8%) 3 {13.0%) =993
Hypartenalon 2 (724%) 14 (B0 0.552
Chronic chatruciive pulmanary disaass 2 (8.95%) 2 (BT =05
cancar 3 [104%) 2 (BT =0.993
Liver diseasa 0 {0%) 040%) [ 5
Chronic kidney disaans (CHD) 13 (46.4%) 2 (BT 0.005
Sewarity st the time of 1ICU ®
SOFA 5 (4-7) 3{2-4.5) 0.008
APACHEN 1612195 13 {B.5-17) 0.009

Under review
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Early AKI / AKD biomarker *

Fodd change Fodd ohange Fold ohange
Gene name [3-AFN Btpsis-cnly] wvalus [8-AFN Bepsis-only) pvaio [5-AH) Bepsis-onty) B uale
o o IF1} iF1 12 IF2)
FABP4 2.52(1) 0.0175 45.35(1) D067 BAA(T) 0.0100
MYOC 3.00(1) 0.0183 12.38(1) 00362 10.54(1) 0.0484
LYZ QE5(T) 00212 4B.28(1) 5.5126E-4 TA7(T) 0.0038
PFH1 2.35(1) 0.0420 42714 1.030EE-4 RIS 0.0126
CFD 16.56{1 ] 0.0468 69.78(1) D028 A7.13(1) 0.0021
Urine EV, proteomics analysis, DEP (differentially expressed proteins)
Inder review

[

Early AKI / AKD biomarker &
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Sarcopenia change in Critical-ill AKI patients

IRB 112/12/13 » H114/5/20 - L]

Critical-ill AKI patients

Quadriceps femoris
muscle thickness
(QFMT)

Body composition
monitor (BCM)

* Gold standard for muscle mass: paraspinal muscle surface area at L4 (CTMSA)

Evaluate sarcopenia in critical-ill to predict outcomes

Sarcopenia change in Critical-ill AKI patients

Critical-ill Sarcopenia
P Outcomes
AKI change
| \nflammation | |Muscle mass | Renal
[QQFMT, 51, BCM recovery, MAKE)
__| Mitochondrial |_|Muscle strength || G%;ﬁﬁﬂé
dysfunction (grip strength) function

L ", LN ", L ",

-MAKE (major adverse kidney events)

-QFMT {quadriceps femoris muscle thickness)
-3l (sarcopenia index)

-BCM {body composition monitor)




Project2. e
Sarcopenia change in Critical-ill AKI patients "'

. P: critical-ill AKI patients
I: sarcopenia (+)
~ SARC-FEFZ(>=4, <4)

- Quadriceps femoris muscle thickness (QFMT) D1
D8; Change of QFMT

— Sarcopenia index (serum Cr / cystatin C)
— CT-> lumbar skeletal muscle area

. C: sarcopenia (-)

O: mortality, renal outcomes, CV outcomes

Demographics

P

Tatal Sarcopenia Hon-sarcopenia P value
(N = 53) {N=2T) (N =23}
Age, years (mean + 5D) 75115 82115 68 x11 =001
Male {n, %) 36 [B2%) 14 (2% 20 (59%) 018
APACHE ll score 210 2819 2210 0.04
S0FA score Bz5 pza T4 0.14
CF5 score 5+3 T2 3x2 =0.01
QFMT {mean = 50)
01 26111 2510 28x1.0 080
Da 26213 2410 2511 083
=10]] 238z50 223t44 25153 0.03
Creatinine 1.9 (1.0-3.0) 2.2(1.8-3.1) 3.001.8-4.5) 0.44
eGFR 34 (20-88) 25 (16-33) 25 (14-41) 0858
Albumin 3110 31z05 31z05 0358
Lactate 16 (12-28) 17.6 (13.4-87.5) 13.4(8.1-25.9) 002
Cutcomes
In-haspital mortality 17 (28%) 11 (41%:) G (21%) 010




Froject 3

e EHR AR coviD-19 &+
Clexane VZ £ M B A #T
R E=

*COVID-19 is associated with high risk of micro- and macrovascular
thrombosis and raised incidence of anticoagulation failure

*Unlike conventional sepsis, anticoagulation plays a key role in
management of COVID-19 with a positive impact on survival

B RARZE COVID-19EBH S MEEIL T AR, EH
ClexaneT8FAh M & AR E Z K O st 00 & [0 /= fe

Blood Rev. 2021: 47 100761




gode =2

)

JLHAE R

Table 1. Difference in coagulation parameters between COVID-19 and conventional sepsis.

Variable

aFTT

PT

Fibrinogen
Thrombocytopenia
F5P

D-Dimer

Schistocytes on peripheral blood smear

COVID-19 sepsis
Nf1

N/t

Tl

N/L

it

Tttt

Mot present

Conventional sepsis

Tl
L
Tt
trt

Frequent

Blood Rev. 2021: 47: 100761

FE

SRR AEZ COVID-19{F FClexane ] :

MEEECHNEE
JEEEEEREE
LHIMEGERE

L # {F B EA SR {F FAClexanem A &R FRoutcome =2




SRR ETER TS )

- FEERET : retrospective study

I ZEHARE : 20205054 ~ 20245128

Hg : HEEZCOVID-195Bm A B/EFH Clexane

ERIRIR . —ErimAERE KEENTER 25

-P: COVID19(+) hemodialysis patients

*|: IV Clexane

«C: Non-heparin or heparin (during dialysis)
*O: Hb, vascular access failure, bleeding risk

I EEIE B

& ~ 1280 ~ 2R - B AR
COVID-19&E AT - SEICU - EEEEi2rE (SOFA score)
PUSEMERY) Clexane{EFHEIEHERE
HMEUE HEEMEE ~ [M/E - D-dimer ~ INR
Outcome Hm=EH - BEEfHE - R
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