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HKUMed discovered beta-amyloid deposition to
be a novel dlsease mechanlsm for Biliary Atresia
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Biliary atresia (BA) f&iEEAZE
« Congenital cholangiopathy * EExXIEEARRE » BT+E

resulting in biliary stasis ASIMET =15/

e Commonest cause of . %ﬁ%%ﬁi%ﬂ%ﬂ_ﬁlstﬂﬁﬁﬁiﬂg
neonatal obstructive E%iﬁ*?ﬁﬁ“‘“ —
laundice * x££ FE == BEZF
’ SRR

« Aetiology unknown

. . . o WMREMEEEFERTRIR
o Liver failure If left untreated

Clinical Symptoms

B RAEAR




Normal bile duct 1E & IEE Biliary Atresia fEiEEiZE
MEE ML X ERMEE

Left hepatic duct

Right hepatic

duct Common hepatic duct

Common bile duct

Gallbladder
Pancreatic duct

Duodenum (2nd portion)
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radiologykey.com Kasai M et al. Shu"utsu‘ 1959




BA iIs especially common among Asians
fEEpAER NS E R

2.5

Incidence (per 10,000 live birth) 24X (S—EI3MERR)

1.5

=
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Mainland China Hong Kong Japan Western countries
o B Ay it BE HZs EEPsIETES
Data extracted from Chung et al. Semin Pediatr Surg, 2020



Kasal portoenterostomy

restores bile drainage in only 60-70%
FrAZmEMSFN ( TEAFI ) BRAANECHHARIRERLET

* Only treatment for BA is Kasal
surgery: excision of extrahepatic
fibrous cord and bilio-enteric
anastomosis
AREERAER—RZEE T8BF
fiT) : YIBRMEAE{CATPIABA - £25X

H:F Fﬁ 7 \IJ \Hﬁ < KASAI PROCEURE \
Reported outcome of Kasai operation
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Japan China Hong Kong | United France Canada
Hzx PEIARM | & Kingdom 7EE NEX
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Long term 20 years: 20 years: 20 years: 10 years: 10 years: 10 years:
native liver 49% 29% 61% 44% 36% 26%
survival
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Residual problems after Kasai portoenterostomy

RERAZEEEREES BT NRELE

2432 REBR R FER

Overall native liver survival of 243 patients after open KPE

» Recurrent cholangitis

(blle dUCt |nfeCt|0n) 10 iSuwivalFunclion
NV ' Censored

ﬂ% ’;E‘Q‘JJ\K . 50% HK territory-wide study over 38 years

BAEIFE A EREIERAENLEE

* Progressive liver failure
Z AT R =18 - 50%

« Growth impairment
FREA% - 40%

« Portal hypertension
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WYX /Al_
PIOHR
Cumulative survival

FFPIEEAR= B2 © 60%-70%
— Oesophageal varices
BEFIKHER
— Hypersplenism BEEREA | U i )

BSEFMREH



Aetlology of BA Is unknown
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15t trimester 2" trimester 3rd trimester

Post-natal
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Genetic Epigenetic Genetic Susceptibility

Virus-initiated

e.g. CFC-1 e.g. diabetes Cystic BA e.g. ADD3
1
Zt;ec;i\_fé\:eromic BASM I E e.g. CMV, REOvirus
I | A T — >
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» Developmental o S,
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Environmental ' 50 l ated

e.g. bilatresone
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Biliary Atresia

Key

Mechanism

Clinical Features

: m et al. Lancet, 2017
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Any new treatment to improve the outcome?
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Liver Organoids HEERE

» Acell/tissue-derived culture system
that can mimic a real-life liver (in vivo)
development “in a dish”
LAAHBRE / 4H A IS AE e flT - 7EIBAE M E4R
REEME BER) ¥BIRIE

« Turn the biological clock back to

iInvestigate the development of bile
duct cells & liver cells “in a dish” (Q)
IR E FEA AR » LR o o 7 S5
ISR IR EE W = e

« None has successfully developed BA FHE4H A N AN
organoids g“.‘% By
BB IEERERAERNRASEE %“g%
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BA & Control Liver Organoid
EEREPIER SR AT RARE

BA & Control Liver

Novel human BA liver organoid allows dissection of hitherto
unknown disease pathways
FIFAMEEAE AR E » St B mik ]
Experimental validation of the key biological findings in settings

closely replicating the clinical situation
TEBEEEREKIRIE » USSR TFERNAEEMZER



Utilisation of BA organoids #l

Morphology
T2 BE £8

7 1en

EEMZEMEESEE

BA vs Control
REERAZR B ¥ AR ZH

o e FE 4@ \\
BA & Control Liver Organoid P\ e Qg@
B B Y BRAR P B S Cell Biology - 7 o
B @ = 58 zae
Fr4B#ERS \ RN
e
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RNA sequencing * Unknown disease
ERREDM pathways
RRBYZE TRtk |
Illm * Experimental
Bioinformatics yaljgatign
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BA organoids display abnormal morphology & retarded growth

FEEFENEESEEZEHARER - GETEER
Control
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Control
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BA organoids display disturbed cell organisation & polarity

(apex-base orientation)
REEPAEMEARE 25 A kM ZEEL (T8- KM TE) 58

Control

HE4H

BA
EEEAZE




BA organoids display a developmental shift from bile duct cells to liver cells
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Altered expression of beta-amyloid genes in BA liver organoids
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Deposition of AB in BA livers
fEiE P 2w A I B R Be Bk A R R S B B EER- M E R IE

FFBd ERe k2 (Liver Biopsies)

Control BA
¥EaZH Rf:ii B 2E
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AR induces BA features in normal organoids
IMAB- M ER S BUEEHESERE EE GRS EY MER A

With AR
MAB- M tEEH

Without AB
RABEMABR-HMEER




Summary 484

« HKUMed research team is the first to successfully develop liver

organoids for BA study
[ B R A IO 35 AT R 2R 88 B 1 ¥ AR 8 FAZE B 1 TAHRARA 55

. Identlfy beta-amyloid deposition

LR EERAERE A EBR-RMRERIE

« Beta-amyloid deposition is also the main pathological feature of
Alzheimer’s disease and Cerebral Amyloid Angiopathy
B-Bxin 15 R B 2Pl 24 78 FAE S A s Boin 15 [ B i B9 £ 2 iR IR 451X

» The finding of a novel disease mechanism for BA paves the way
for innovative diagnostic and therapeutic strategies to radically
Improve treatment outcome
E— R IRE R E ARV RS > RBIFTEEZE BOa R
fRietIE R A A » BRARIRNES GBI




Implications gt =&
- Beta-amyloid may be used as a biomarker for early * B-E#REHRBEIATHEIER

detection of BA, thus offering an opportunity to ERAENEMER » UBIKRE
prevent or ameliorate the inflammatory-fibrotic s2 kT TEUERBZ R R 2 ER]
pathology before the disease process becomes EITTTE » UTBHhEZ P EE
well advanced. EREECEEREAZENER

« Anti-beta amyloid and related therapies already in
clinical trials for Alzheimer’s disease may be tested . FL{AEMZLEERIERIIR-BR

as adjunct treatment to improve surgical outcome MR EREY) MBS B E
for BA. ERPR S BRPEEL - D] AEEEY A

B  BIEsESE—F X
FUTURE | Diagnostic Disease New = FIMa B RRY

R |Biomarkers + Mechanisms 4 Drugs
2RI Rl e

Kasai operation '

B FAl

Liver

Transpigatation
H&E

Native Liver

RERFF

Medications to Biliary Liver End-stage
improve bile flow Infection  cirrhosis liver failure
BEYERTR EEREKX MFEE KEAFRS



Implications HiIZXE#

- HKUMed'’s unique ‘patient- - E?%?%E’Jiﬁ{@\%%ﬁ%g
based’ BA organoid faithfully E"Jﬂ%ﬁﬁﬁﬁﬁﬂﬂiﬁiﬁﬁﬁ B AJ 18
replicates patient-specific SAE Bl A\ BRI RIEE

pathobiology to advance YE2IET 0 URERERER
precision medicine

Precision medicine
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