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Breakthrough in Dementia Research: Decoding the Gut-Brain Axis
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Korean Scientists Pioneer the First Gut-Nerve Axis in vitro model
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Professor Mook-Jung's research team (SNU and KU) developed a novel protocol to
differentiate visceral sensory ganglion organoid (VSGO) from iPSC. Moreover, the
research team proposed axis-on-a-chip connecting VSGO to gut. They demonstrated
that amyloid beta and tau might propagate to brain through visceral sensory neurons.

The ability to generate visceral sensory neurons (VSN) from induced pluripotent stem
cells (iPSCs) may help to gain insights into how the gut-nerve-brain axis is involved in
neurological disorders.

We established a protocol to differentiate human iPSC-derived visceral sensory
Abstract ganglion organoids (VSGOs). VSGOs exhibit canonical VSN markers, and single-cell
RNA sequencing revealed heterogenous molecular signatures and developmental
trajectories of VSGOs aligned with native VSN.

We integrated VSGOs with human colon organoids on a microfluidic device and
applied this axis-on-a-chip model to Alzheimer's disease. Our results suggest that VSN
could be a potential mediator for propagating gut-derived amyloid and tau to the
brain in an APOE4 and LRP1 dependent manner.

Furthermore, our approach was extended to include patient-derived iPSCs, which
demonstrated a strong correlation with clinical data.

Journal Link | https://www.nature.com/articles/s41592-024-02455-8
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Differentiating visceral sensory ganglion
organoids frominduced pluripotent
stemcells

Recaived: 20 Algust 2023 Kyusik Ahn® ™ Hwee-Seon Park®"*", Sieun Choi®*™, Hojeong Lea®"*,
Hyunjung Choi*®, Seok Beom Hong™, Jilwi Han'?, Jong Won Han',

Accepied: § Septamber 1024 Jinchul Ahn®5, Jashoon Song @™, Kyunghyuk Park®®, Bukyung Cha®,

Pishbished onfing: 22 Ogicther 2024 Minseop Kim G, Hui-Wen Liu®, Hyeonggyu Song”, Sang Jeong Kim®'*,

Seok Chung@**% _ Jong-Il Kim@"? & inhea Mook-Jung @'**
B Check for upclates

olo] Medstn ER1g ng, AFTY wet vHUStY FA wF FFTATELS A 98

3}=7|ME (human induced-pluripotent stem cell, hiPSC)ollA WA Iz A7 Q7lxol=
(Visceral Sensory Ganglion Organoid, VSGO)E #%=3l= WHES HxZ /Esigod, ol&
A A el o] & A i @7bxol= (human Colon Organoid, HCO)9} A% A-4174 =
< Al A 2doA FRsta, d=stolme] Al WA @il ofd o] E/ERy T o
VSGO= datd &+ U&= ?Q%‘S}%E‘r.

O A7 olggk due] ~

(b
12
[N
ol
o
o
sy
A
=)
1o
)
oot
ﬂllo 2o
2
_|>~_l,
f
N
{4
%)
R
=
o
o
™
W~
%
r>~l
_|_,
ofh

™
O #A3rsdnsily 9 RARARS Adozr Xuj5EAT71¢AdKorea Dementia




Research Center, KDRC), R E X Fo] Yo 2 = HHMY TY §FF AHstA A
¥} (MD-PhD/Medical Scientist Training Program), n&% AQLo=2 StdA AT 7| 2AFAA,
g zte] AYosE A HErie S e AYE whol 3% ol AFE T4 AW s

<A ‘Ylo]x WA= (Nature Methods, 2023 IF: 36.1)" ol AlA) = ATh.

al=CEL:

s Ao Al eel digk AR st VA 7S B 7S wek A E 7t
= (VSGO)E 8, o 3 A2

Q7hwol= Fof| opdR o= = B}

R AubE= AS gelsiolon,

FE dxstoluy St AlE 79 o] B B2 ofEo|E/E-T) dubES WSOl

i
of
=
T

> —o
¢
J
o
_}1‘_1‘
ic)
olr
ol
38
o
=)
%
o)
(@]
o,

5 gi72 ofop7]




o

SIAF2A, A

"ol At

_6‘:]._

CERCE

ols A 2

AEd] &

LS

4

FOZA, 7gollA

|

]_
=

l:‘l__}—}\

=
T

o olof 7]

Tshr|2 st

di

- 31 O
- dI=Ess

fal

o
=

apol7]

=1
O}t

ik

o
Rolgitt. ol 3=

Nze neesg

T

oro

AR

1A

[

=0l 9

SHHA of2HE 2 7l

o, Atz =7t

5t

1 9

o)

B3lthe

Aol

KR

2510l

P71 gistel

S

g8

[7 oJd o9} ApEs} EolE

o Ujof] uy

= Alg

o
o =

FQE oF

7
[}

3 st

bict

5}

fof oheA Hjo]Ee} Bl

9}

=
o

o oA Al

Alg




