HEEE (HEER] - BT &=k)

2026 75/]NiS

EHH

S

B R

(2026 WORLDSymposium)

AR FstRE - E1LREREEET
PR - PRERAISEAT S AR ST R T ET
TREDRZ HE ¢ SEE]

HHERHART : 2026 F£2 H 2 H-2026 2 H 8 H
#AEHEA 20265822 5 11 H



LS

AR 21 2026 WORLDSymposium ( We're Organizing Research on Lysosomal

Diseases ) JA/NBIEMFFEARTE (2 H2HE2 H 6 H) > 5ESFEAGTEMEGKE
e FE RS B BRI W FE R, - W R BRI/ NSRS 2 B G R S It 3 -
SHHARTHN 2 H 3 H3EF£EEH T Genetic Modifiers of Cardiac Outcomes in Taiwanese
Fabry Disease Patients Carrying the GLA ¢.639+919G>A Variant | > ¥£55&F B GLA %
TEBR 7 A IE SRR - H ORI RN RIS SR T 2 Bl - SRR
oy TG B TR IR R 2 TETEMCE - 2 H 4 H55887BE# " Whole Genome Sequencing:
Real-Time Analysis from Birth to Lifelong Insights | » £ BH 42 KBS 1€ o i i 4 5l Efife &
KB EFEHE L EREE - SRR ER I T2 e B R R SR R Ry A -

RN B EARER ~ mRNA FUE ~ AR - RSB ZRE R0 A
Bt BN ~ HE B i R A VIRRCh S FE R - BURNE/ MERRIaR IR
A1 73T A L E A BB ERE - BB S - AR AT awA A EE 2 £
RUEBFIARGE R~ RIATHKEHS 52 DO E e RS - B b A R e &
REJ BB R IE I R A EE A

RESRT | A/ NESEEFERE ~ WORLDSymposium ~ JEfHGEE © GLA ¢.639+919G>A -~ i
BHEER T ~ 2EREER - ERVaRE - (FEER - HrAE idEis



K

M R T

—_— N

B B oo e e e e

/g ~



HHY

AR 21 2026 WORLDSymposium ( We're Organizing Research on Lysosomal

Diseases ) /A/NISTEHFEHET & 2 FEEERY - fER RGN AR VEE BB
T2 WFERCR - [F BRRER S R AR A A NG (R SHI I FTRE R B o =k » 12
THEIRERE R AR SR - TEAImE R %E R X JL GBI E S5 - HERR
KREASEREN - A @R EEEN T 2R W DRI R BRI
RUFZSR 7 R - Fobodn e o @ BRSSP F2 (B BRI RIE 2 275 - ARG HlESE
EEOB/INIGTEE Z ERRESHT ~ AR S SR B R - NS ARG
mRNA BUELNGRERRT ~ B2 URAELRNE - #rk HEnte - FEIR2E LA A
SECIE S EEE - RIS EBUERE - LIRS REEREOR » B e EEREERE
BT BB eSS - I B RESHIER 5 R A ST s A EUE < PR P B E A (B)E
FEITIA] o BEAL o FE BRI SR TIE  AREES R SRS - (CEEE R
s T EEEE R EATT G - PRI AR RELUH S B G RE ) - HRER ARG
P R B4 BB IR PR E S - (BLR A RITEHEBL GRS - BB RNA
IINISRIA L B 0 &R A\ MR i B G B



L

AR 2026 WORLDSymposium &5/ NSFEWTFEHE G 2 H 2 HE 2 H 6 HET > &3
B S R - LB ~ BRSNS TGl - WA &S/ MEEERE
ZEBEVTFT ~ BRI BRI VBRI - VIR ~ W REe BOR N B E
HFREIE T FEEGE - GaE H (2/2) SERERENL 2 B EEHE - ERRIE
FRZE/INER PRI R AR 2 B 2SR LR SR e U ) > Ry Al A N R B RS B P58
e Z ERRTER R -

2 H 3 HiEREAFEFZEEER " Genetic Modifiers of Cardiac Outcomes in Taiwanese Fabry
Disease Patients Carrying the GLA ¢.639+919G>A Variant | » 3R ARt SEE /R
GLA ¢.639+919G>A 88 52 7 7AAT i E e B AT T 2 Lo TR 1% AH A 1B (FIB B R B 9%
AR o IHENB TR A RN E =B O MAC R R R R 2 5 2 5288 » WA il REE
P99 % B FEAE B > i BERE IR - B s R HART B 2o (i BIPEER 0 e > R B R
ZINAEEBEE RN ~ Ll BRI B A T DARCRARZ & FIRTT 2 ATREME: »
JEE E RS AR B R[] [BE -

2 A 4 HERE BB T Whole Genome Sequencing: Real-Time Analysis from Birth to
Lifelong Insights | » /1452 BRASE Fr i A Sl Bt A4 S (R E L 2 FEFVE /T - N
Ao R 2 A RES A el i B B2 = R ~ fR At s TEIER » I4E &R
PRIIK LT A MB L RIIIER S - G H N ERRMIE « BRI K
R TR AT im » R BRE R R & S A [ A e B 2 T8 FH BB BE SRS

RN 2 B IGB0R NS ERAR R 2 R - iR AR R A R
Baplc R ~ ARUVERRIENEEEE - R EAREN T R BB R ER % - B
T
1. Fabry Disease (EATHGINIE) - AT A4 DAV ZE R - CACERBEFRB AL
(ERT) HYERSER] » 2P A e B OReg - R BB B R a3 -
£ ERT J71H] ° agalsidase alfa -~ agalsidase beta [z pegunigalsidase alfa ( PRX-
102) FrERERIER - H pegunigalsidase alfa [N PEG {Zfisst B AR
TSR EIE RN - fET R B R B (e o A P R R R RIS A AR
R HEThAE (eGFR) NEEEZFRBEMSS - RIFEHFTNER » A~[F ERT [
AT N EAS » H 1gG4 B E GRS FFIGHEIRE L lyso-Gb3 2
& SRR R 2 AR - BRI R A A EEEE - 55—
> DR FHEEERRE migalastat £ amenable ZEEFBF PV EE M FH5E (A
followME B3t &t ) & [A - BFEC & in - HAT B DRE Oral B 1 & S5
FERTTH R/ DALY ERT » HAEE Y IGREE TR EHVEEES » R HAR M EE
RIS BRI BRI - i B2eniiav R AR H ARV GEEE - B85 AAV
BfS5eE (lentiviral) SRHE o ZIH AAV RFRE mIERDARE A PRI RS - B

4



REELER PIRFEIETT a-Gal A JEPEIIIE(K lyso-Gb3 /K » Wb s
M2 R4 ERIFIARENETT AAV JUis) A ERS - 1955 ek

ERAREINIEHE (41 FACTS 3iBa) AIBDR A RIRERARE RGN - TAEDFE

EHE BRI DR Bl OB TEARCE S - HoRSE A B R TAA T Fm B E AR BR R R 2R

- R ATRE ERF ASSCRIYIGHE TR - A1 - EEEAfIN T (genetic modifiers ) il

TIABIBE VEHIRIFE AL - FRA/EAE GLA c.639+919G>A ZFf e BRET
B L PRI SIS ERAR N Z BB M 2 SIS - A BIH SR E b o7 e B AR

RO o BEAGITI S » 2024 - 2025 SE7AAM I BUE BRI 230 — R3S « $271 31T
BOE R B REERR - HEB IR RBUG RS - DU S e BB G MERY

FBRERT o ARAHTFTRR BN RINZ 2 RN - AR o B Ee(t

ARSI > DI — b S R AR E

. Pompe disease (FEH[WIE) - H 2006 FEEZZ AL (ERT) itk » WEE.LF
i TR T OCE R S | B AR | o 4T ERT
(Alglucosidase alfa) EL#7E5EH A PACks= IOPD {5 ABLL AL E » /£ LOPD Ji5 A
AMESE DR L (B H FEREAE R ALARRIGSCE AR ~ JLEEGHE (ADA) E4E
HEIZERZ M N - AFE sk B IOEMNEE PRI e Fr g Do R - SRR
—HEEZEAHE (ERT) AVE(L ~ s iong DU R G R A 2S48 -
FEREZOER THE - (XERIEZEY avalglucosidase alfa [z cipaglucosidase alfa (&
miglustat) F74 R RIEHE - COMET B PROPEL ZE{RIIATER - #r—f ERT
e R H IGE (LOPD) BE TR {H47 alglucosidase alfa fE At AR EHIHHT]
A (FVC) 4ER7EL 6 spa b TeERE (OMWT) 04 » BUriE Mg i 22 hE-o-hEk
R4 B e JTEIEE T AL AR AR - BECE G IR I E - 2 tEJ7E » A EAH
RESFE Rt BRGNS BAF » 55— @ RSS2 R S s B Y EE = A
% Rl EE A (IOPD) CRIM-negative BE M » S FORIEUAG AT RE A EL
VAR o o2 RO E R R ARSI e (1T SRES » 41 rituximab
methotrexate B IVIG 4HEHE > T AR TR EA W IERATHR - B8Rt
& BB G S R R ER R E B R IR ER - S s2 8 H AV HE I RISk B AL R A A
o ZIH AAV $ifg M E 2 GAA RERaRHE A FIHREIRISE: - BB AThEIE AE
HREVGHET RS ML cross-correction » H Fi#I 2 2 MEBURRURE LS
SEM MR A > W B RIS EN GAA JEME - EARFREHERE R D - 280 0 &
AR R ENE - RIS IEBLT AAV JUSRTRE R #E—DEZE - A0 FILIARR R
PERE T3 EL ex vivo FERIGRTR (41 CRISPR/Cas9) SRES/REERIRATNTZE e
BAVET) » ISR AR A& 2RAMERGRESUR - A HEmie T - Bk
2 B 72 R H I AN A BB - (H 8 Sl B B RE e IR R AT B 5206 9% - K
IECEEEEL LI © 280 » SRS A S0 BRI R A e - R
SRR 2 H AR TT AR EC (AIAILAL MRI ~ CK ~ THREEHE ) BT SEARAEAYJE
by gAY - BERSI S » 2024 - 2025 FHIBHZEHEEAC I B Al R AR PRSI -
R IR B g - R EHBAREYCAFRIREES - Hr—fC ERT {15

5



H AR a2 TR R AR R R AT REC R H AR SV RRSR T ) - B
RPN 52 RIS AR B B % T HL 38 - g H VI B IR 20 i ) (A (L B
RBUEHTHPEES -

3. Gaucher disease (SHFIE) - HFEAE (Gaucher disease ) HYIFZEiFEFERE
HIERE(L - OIRFEEERRE - £VIEECRBERN DU AR ARZEN, - £—H 5=
[E (GD1) RABEZ R AHE (ERT) RiFAE 68 - A4E imiglucerase
velaglucerase alfa J taliglucerase alfa » RHIERIEUR B ENEZAN ~ /MK
TEIRFRRRE R o R SRR OSSR RS o AT ST B R P AR B R AR
BN A B SR TR EE M - (I IREVE K EREE (substrate reduction therapy,
SRT) Jjlfi » eliglustat 748 RIFEH L RINZ 2 BUERMEEIE - SUR{E
CYP2D6 # & CHTIRRE R R e 457 MUK B e T a4 - H o B RS H R AR B A
st E 5 miglustat FIEREITE FHPR$IZE TR E IRET o 20 aFHY B Rhid m) A= P REa 0
R4k > BLFEIMAE lyso-Gbl (glucosylsphingosine ) {F Foip i M EL G faE S MERY EE 22
o HORE S LERIRIGE S S AR - 2R BHTEE T H - IOk - ST
EEASEE (GD2 ~ GD3) » HAME#SE ERT oA ZER MK [REE - 78RR
N FEEY SR R R A LA PR A 8 - BERRDEIR T - ZIHUEE S

(lentiviral ) B¢ AAV #(HEHES THY H #E & M1 ERAH RS RIE AR SRS T2 A FHHEE PRI
BY o HIE E—M el A F2] B -glucocerebrosidase ( GCase ) » #20 BB A~
LRV W R MR B AL RRCEEES - 555 CRISPR/Cas9 EH R
TR EERATE A P EEEE GBAL ZEEHET) - (HISEEHIE » GBAl ZE&
B AR ICE (Parkinson’ s disease ) BRI <2 5= ERRE - AHRAASEIOE 2
FRES R AR LS/ NS DIRE I » TR AT RE S (A 2 15 5 DU B RIS Al - 3248

= 0 2024 - 2025 FEBEREEGRBEEH=AT7M ¢ 8L RIIFEIFFE IR
& ~ DL lyso-Gbl SyfZ 00 ZREAEREHI - DU R ARG AR IR G I GHRIR R « R2K
RS E N A BB 28l ~ BRDER RIS - DURESS/ NSRRI
EHEST DS B E TR A S -

Fabry disease Pompe disease Gaucher disease
ﬁ‘i}%i@%% a-galactosidase A (GLA) Acid a-glucosidase (GAA) B-glucocerebrosidase (GBA)
Hai e Agalsidase alfa/beta Alglucosidase alfa Imiglucerase <&
. Avalglucosidase ~ N
H—EE Pegunigalsidase alfa 4 B2 ERT F74EE1L
Cipaglucosidase

CR 5% Migalastat (amenable 25% ) T R 1 AR P 22 Eliglustat ( SRT)

GIERIRE | 1G4 BE > PRIFSEERN | CRIM-negative Hil8E e G RV,

ERE AAV 1 Lentiviral HSC AAV FFRsfEEn LA BL550E | Lentiviral ~ CRISPR Hfggr

zZesN/E 7

A WfEE lyso-Gb3 ~ eGFR ~ LVMI CK ~ MEFIHAE ~ ALA MRI lyso-Gbl i Ffe

RERPREL | OERSEARSREEE BRI R e T R SR PR




ARGt =1 1 205/ NS R — BE A IRSE (Pompe disease ) ~ AT IE
(Fabry disease ) B EE (Gaucher disease ) — 2 fofibE IR ER B AR 2 HET T4R

o BESESEUR » SRR ECHESEZE A (ERT) TERGFE
Eﬁ ﬁ*‘iﬁﬁ?x&{béﬁ{lﬂﬂf LN o PEEHEIVE T - #Fr— B2 ERT $#2AHLA
S HSARA A = P BB TIRE » T AAV ERDAERE#E A R IERPEE: - BIH—X
MEAEEERFHERIA GAA HVBT] « A EUERITE DR T3 %0% (migalastat) B
¥ PEG {b ERT G ZRERIAETR - BUREERIENT 2 S E IREiEEs - FFe
Wi AAV ERDEFEINZDHERE - SBEH » F—IERE R ERT B[R
SRT (41 eliglustat) JAE NFHREE I » EYRERC lyso-Gbl R REIIIZ L5
R TSR R B AR B RIS Rl Ry R ok 2 il EE B - B8 > 2024 - 2025 S0t
FEBIREN ZRITA - R REZRAERE - B e > DRBEAEBIEREMH
HIRRIER Z o RARRESEPREV EE RIAZ 2 MRS - Tiis Bl e E R ezl - DU S
KA JE bz 57 8 B G PR A el



A28 2026 WORLDSymposium J2/ NGIEWTFENTE & - ZRAIRZ 5/ e 7w Sk
TE R ) 7 T AR LR N B SO B ZFTIF A » &l 2RI AT » AAV #
BSIEME » mRNA BEEDURE N GRIER i 2 Sofrb e iR - BUREN T BRE AT HE A 1]
H 256 = IR ERIE B - B 2 BUR BN - B R AR PRI G R A o 22
1% o TCHAEEATEG MR T > PRSI R B RSN - TR ST L
s B R IR Z B RERIS IEAE 3R - BUNGR TR EC AT TR R - Em e
HAEASEAY P ARER -

BEAL > G R aEERE B AR S E R EYR (real-world data) 2 B
B RIHBHE R T - o] BRI SREOCR B - MR RE e a5 Z
35 - ZSHEERE > A R AR BURAVHEB C SRS Ma PRIR Z 2 Bk - (5
FRIERER TR D UETHR - EEEEZRIOOBET - TRR AR
PR N IUBARR PRI A2 R 7 3R - WHE BN T e Bl as B R R
B A G E SRS - BB LSO - METLEVIFEARES - IR
WFE TR fESS & SRR T ~ AR S MR ERIEEY - DU BBt~ B
fife -

BENS > ARGHENEEE HAlglts  BARLERE R R R R EAHRER
FRE—rfu LB B — R ARYZERG > TSRS Bl &1 ~ IS s RITE R 2R E
B WA e S R R E BB L E A EERE RS -

BB R ORI T > ISR S EI E (R B L BRI & B RBRR e
ZRESRENE - AHRLZ T - BINE R B 2R B B S & T E A e s

[ o AR A R R LB S/ MG PRRIINTZE » BRI LR PR BLAL BRI - i
L TLEIETE > WAt SRR R SR et e - DU R E S R o
S 2 e R B8] » ESh > TR AT RFEER NGB (EHEARIN 7~ B A N B R IR AU BRI 72
SRR BIR A YA T > PR URERRIER] - B@AK GRS HIB RS
LSRR B B LA R IR RS b T e e U5 1) M — 04T ARG B

| gy oas

[nTm =



HiiEas

sencing:
o Bifth to Lifelong nsights




Genetic Modifiers of Cardiac Outcomes in Taiwanese Fabry
Disease Patients Carrying the GLA c.639+919G>A Variant

Chien-Hui Yen'?, Yun-Ru Chen??, Yu-Ting Chiang' , Dau-Ming Niu'2?

Abstract

Fabry disease is a rare X-linked lysosomal storage disorder caused by
mutations in the GLA gene, leading to a-galactosidase A (a-GLA) deficiency and
progressive multi-organ involvement. In Taiwan, the intronic variant GLA
©.639+919G>A is highly prevalent, accounting for approximately 80% of cases and
typically associated with late-onset cardiac phenotypes. However, marked
variability in the onset and severity of cardiac manifestations—including left
ventricular hypertrophy (LVH), myocardial fibrosis, and arrhythmias—suggests the
influence of genetic modifiers.
To investigate these modifiers, we analyzed genomic data from Fabry patients
carrying the ¢.639+919G>A variant using the Axiom Genome-Wide TPM 2.0 Array
Plate, followed by genome-wide association study (GWAS) with respect to cardiac
clinical parameters. Several SNPs demonstrated significant associations:
rs1291805 and rs117008532 correlated with reduced LVH; major alleles of
rs7542139, rs12789282, and rs752454 were linked to higher prevalence of
myocardial fibrosis; and minor alleles of rs72831030, rs73145530, and
rs79768913 increased arrhythmia risk. Furthermore, minor alleles of rs139480873,
rs10974293, rs117632082, and rs71477489 were strongly associated with severe
cardiac involvement, defined as concurrent LVH, fibrosis, and arrhythmia. A
predictive model incorporating these variants achieved an area under the ROC
curve of 86.7%, indicating strong discriminatory power for identifying high-risk
patients.
In conclusion, we identified genetic modifiers that significantly influence cardiac
outcomes among Taiwanese Fabry patients with the ¢.639+919G>A variant. These
findings underscore the value of genetic testing for risk stratification and early
intervention. Validation in larger cohorts may enable the integration of genefic
modifiers into precision management strategies for Fabry cardiomyopathy.

Proposed Evolution of Cardiac Involvement in Cardiac Type of Fabry
Disease

Storage Inflamenation - Hypertrophy Fibrosis - Bysfunction
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Patient Enrollment and Data QC Flowchart

Taipei Vlerans General Hospital (2021-08-24 to 2024.07-08)
N= 450 patients

Remave
N=1T1

N = 288 patients were sebected using Axiom Genome-Wide
TPM 2.0 Amay Plate

witha
second-degree or closer familal elationship, N = B1

N = 207 patents in prine pal component analysis (PCA) ‘

analysis

| [ o
v |

| N = 201 patients in heterozygasity analysis ‘

——

N = 200 patients were retained for subsequent genome-wids

N =1 patients was found to have an F value falling autside the

mean £ 3 standard deviations range

‘assasiation study (GVWAS) analyses

Conclusion

1. Protective SNPs (rs1291805 and rs117008532) were linked to milder
LVH.

2. Risk SNPs (rs72831030 and rs73145530, rs79768913) increased
arrhythmia incidence.

3. 4 SNPs (rs139480873, rs10974293, rs117632082, rs71477489)
significantly predicted severe cardiac Fabry disease.

4. Predictive model achieved AUROC = 86.7%.
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Results
Fabry patients carrying rs1291805 A/G or G/G show lower IVSD and
LVMI values
Am rsdB659491 E rs1281805 S" rs117008532
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Male Fabry patients with rs7542139 A/G or G/G, rs12789282 T/C or
CIC, and rs752454 C/T or T/T have a lower incidence of cardiac

fibrosis
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With SNV and fibrosis
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Variants rs72831030, rs73145530, rs79768913, and rs11640439 are
associated with cardiac arrhythmias in Fabry patients
A 7372831030 B

73148530 c re7oT6RI13 [

Numbor of patients

Numbor of patients
e of patients
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I Without SNV but with arrhythmia
‘Without SNP and arrhythmia

LA A

With SNV and arrhythmia
With SNP but without arrhythmia

Minor alleles of rs139480873, rs10974293, rs117632082, and
rs71477489 are strongly associated with severe clinical
manifestations
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Abstract Result

The completion of the Human Genome Project and advances in next-generation Seven Major Genetic Analysis Functions

sequencing (NGS) technologies have transformed whole genome sequencing (WGS) ook g

into an increasingly affordable test that may soon enter routine clinical practice. A key B0 O ey 9'"?;?'$°“li's° s, and more. By simpl
challenge, however, remains the rapid and efficient processing of massive genomic o pemonne oy o . ess wthi 0 seconds. Wit s ane-clck.nd.o-end workfow, W Bison ransfoms
datasets. Future precision medicine will require integration of WGS with clinical records DL I

and phenotypes, supported by artificial intelligence (Al) for real-time interpretation and [ ] Cuntitatve  Pomceticd  Pracin Carier WA

reanalysis. '!.ﬂ ﬂ @ Cp t%x §§ ﬁ

To address this need, we developed Magic Bison, a real-time WGS analysis platform
that delivers results within 10 seconds, making it hlgﬁhly suitable for clinical application.

Unlike traditional approaches, WGS is not a one-time test—its value lies in lifelong ACMG

reanalysis as %imrnlc knowledge evolves, providing proqre;swely refined and action- ACHE [SF 3.2) recomemends o report the inciderkcal indings of 1 genes.

able insights. Magic Bison currently includes seven analysis modules: (1) Diagnostic - A ———

Analysis for phenotype-driven disease detection; (2) ACMG Variant Analysis for guide- . n n [ R T R ]

line-re ded variants; (3) C: al Risk Analysis for complex traits; (4) Phar- o SR R —

8 e oo O e i 10

macogenomic Analysis for drug response and safety; (5) Proactive Anal;sis for known

Pathogenic variants; (6) Carrier Screening for recessive disorders; and (7) HLA Typing B
for immune-related applications. ® e

In ‘;()anne_rship with DaoPin, we further develos)ed Strata Finder, an Al-based genomic
risk prediction platform for complex diseases. In preliminary studies, Al models trained
and validated on conditions such as asthma, stroke, myocardial infarction, and thrombo-
sis achieved accuracies of up to 96%. These results highlight the potential of combining
genomic big data with Al to advance precision medicine toward precision health—en-
abhng lifelong disease risk prediction, prevention, optimized drug selection, and person-
alized treatment strategies.

Method
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10 candidat disease identification

Blood DNA Next Generation Sequencing
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Sorting Intolerant From Tolerant

FastQC ﬁm =

Bioinformatics Tools

Pharmacogenomics - The risk of adverse events
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Cardiovascular-elated drugs
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Proactive

Built-in gene variant filtering

Databases and sorting criteria remEl F o W B ® L
Real-time whole genome
sequencing analysis system

Conclusion

« 7 major genetic analysis functions

« Building exclusive database

« No need to upload data through the Internet

« Master the privacy of the subject’s personal information
« Enter symptoms and obtain the results within one minute
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