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Woo Youn Kim, Ph.D.

Associate Professor
Department of Chemistry
KAIST

Phone: (82) 042-350-2815

E-mail: wooyoun@kaist.ac kr

Education

Ph.D. Chemistry, POSTECH, 2009
B.S. Chemistry (Physics, double major), POSTECH, 2004

Professional Experiences

Assistant/Associate Professor, Chemistry, KAIST, 201 1-Present
Postdoc, Max-Planck-Institute of Microstructure Physics, 2009-2010

Recent Publications

1. PIGNet: A physics-informed deep learning model toward generalized drug-target
interaction predictions, arXiv:2008.12249, submitted.

2. Scaffold-based molecular design with a graph generative model, Chem. Sci. 11, 1153
(2020)

3. Molecular generative model based on an adversarially regularized autoencoder, J.
Chem. Info. Model, 60, 29 (2019)

4, Predicting Drug-Target Interaction Using a Novel Graph Neural Network with 3D
Structure-Embedded Graph Representation, J. Chem. Inf. Model, 59, 3981 (2019)

5. A Bayesian graph convolutional network for reliable prediction of molecular properties
with uncertainty quantification, Chem. Sci. 10, 8438 (2019)
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* Computational Chemistry Funding

i . 5 + NRF-Korea
= Predictian of Chemical Reaction * Samsung
+  Drug Discovery * Hanwha




Intelligent Chemistry Lab

v Goal 1: Smart molecular design

' e s
l - .'.".\_ : : Chemistry
Physics
e
Caotalysts Materials Drugs +
- Mathematics
¥ Goal 2: Prediction of chemical reactions s
. Biclogy
=m

Computer Science [Al)

High cost

THI ($2.68/drug) ~ HPHL RAD O182| 2] (Eroom’s law)

100
FDA tightens egulstion
P‘\' post thalldemids
Efkg. . A N FLA claers cackiog
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1860 1860 1970 1980 1900 2000 2010

Juck Scennell et al, Muture reviews drug ciscovery, 11 191-200, 2012




High Risk
low efficiency — 10~15 years & 1/9000 success rate

Drug Discovery and Develcpment - & LONG RISKY ROAD

[ Drug Dissovary J [ Preclinical / Clinical Trizls [I—DA Prawaw] |LG—Soab MI-G‘;
& s S s — \ v &

— 8
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20-80 3
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= Strong demand on new innovative technologies
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AlphaFold: a solution to a 50—year—old grand challenge in biology

Median Free-Modelling Accuracy

ALPHAFOLD 2

E0
4
TI037 / Bvrd T1049 / Gyl 20
907 GDT 83.3 GDT
(RNA pelymerase domain) {adhesin tip)
(
3 ASE cAs%9 ! AP ASFIL  CASPI
O M #)le 20 1 18 4 0
@ Experimental result : I I ‘
@ Computational predictrion CASF

https://deepmind.com/blog/article/alphafold-a-solution-to-a-
S0-year-old-grand-challenge-in-hiology
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Concept of deep learning




Neural network — single neuron

Electrical and chemical signal transmission
. rapid f~1
i .kml.m_.:‘m'. r \
Dendrt 1 meobone
o Tles |
\ 4 Call bady ' | sow | | o
| S - B | dopelimizmion 1
Py / y i £ -s0q et
- _-'r :j"‘—ﬁuﬂeus /.'— M, E .4 \
i / Bignal Synopse | resting poseatia
W Acon sitioa Awoh ﬂ,[fl—m:. \ | ¥ i
2 LHADTOEOG LA 8 R
Presynaplic ol —— 1 — i i .
o Myalin sheath i::l:::r“-::'. Y J Pestsynaptic call Dlgltal ngnal. on-off
s ‘ threshold
ey +I.e
Analog signal transmission i “/,
ACE Team @ KAIST Logistic (sigmoid} function
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Neural network — hyper connections

Hyper-connections

Complexity of human brain

+ 10 peurons

* each neuron has ~7,000 synaptic connections
+ 3years old: 10' synapses

= adult; 10**~5X10 synapses

=» complex functions

One of the key functions of a neural network is its ability to learn.

A neural network is a complex adaptive system; it can change its internal structure based on the
information flowing through it by adjusting the amplitude of signals (weight).

ACE Toam @ KAIST

12



Perceptron

impulses camied
fow *ard call body

P

branches

of gxon

,'\\‘\ impu se-sn-amed

away from call body

dendritas

A

cell body

ACE Team @ KAIST

"? axon

terminals

Invented in 1957 by I'rank Rosenblatt at the Comnell Agronautical Laboratory, a perceptron is the
simplest neural network possible: a eomputational model of a single neuron.

Iy wp
—————— e 4 :
axon from a neuron ——

wyZg

7 cell body

zw,z, +b

activation
function

A cartoon drawing of a biological neuron (left) and its mathematical model (right).

f():. wE + b)

Bt
oulput axon
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Why deep leaming?

Classical ML {or shallow learning)

Other

Input ————————+ Qutput

automated feature extraction by Al
ACE Team @ KAIST

ML = Qutput

MACHINE LEARNING

Now

maore

L]
1
Accuracy compule

-

_

7

Scale (data size. mode size) o7

1
P

1

)

1

|

1

1

b

reural networks
—

roaches

14
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Why deeeeep learning?

ImageNet Large Scale Visual Recognition Challenge Winners
28.2
258
I.Si‘.hyl'm )
22 layers
(19 layers
7.3 &7
shallow 3.57
o Iy
2010 201 2012 2013 M4 2014 25
AleaNet VGG (:-mshrf\l'v.: ResNet
ACE Team @ KAIST
15
Pert:aption {5y ke B
“easy-for-a-lunan, difficult-for-a-machine” tusks, often referred to as pattern recognition,
/ 1
CAT Z :. il i : e
. g ouTeuT
mﬂ.za) LA
PHOTOS S G 2t
DOG
g =g ™
Unigque signal pattern
ACE Team @ KAIST 18
16



Calculating structure—property relationship

Conventional approach

Solubllity
Toxicity
Drug efficacy

(8

Input data Quantum chemistry & Cutput data
Structure (X) relaled melhods & Property {¥)
Y = f(X); f = Hamiltonian
ACE Team @ KAIST
17
Learning structure—property relationship
Deep learning approach
Solubility
Toxicity
Drug efficacy
Input data 5 Culpul dala
Feature extraction (L
Structure (X) m Property (¥}
¥ = f(X); f = neural networks
ACE Toam @ KAIST Maching learning, DNN, CNN, RNN, GNN, etc

18



Advantage 1: physics vs machine learning

e

No principle, Tarmrin
pattern - -
recognition ~ 10° seconds [E.p, ..

hlessage Pasaing Neurel Net

ACIRA L GRS ¢

~ 10 % seconds

ACE Team @ KAIST

19

Advantage 2: Generative model (inverse design)
Deep learning approach
Solubility

Toxicity
Drug efficacy

Input data
Structure (X) Property (Y)

: Oulpul dal.
Feature extraction (L) W02

¥ = f(X); f = neural networks

X = f3[Y); f* = neural networls

ACE Toam @ KAIST

20
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Al for Drug Development

Transforming drug discovery using Al and Automation

IEECEECH (_Deduction _ (ETEEIEDE
. « Chemical intuition T
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DESIGN SYNTHESIS  modeling S—
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7l i g » Chemical infuifion /

Sl LEARNING ASSAY
* Team inteligence
* [O)SAR model ing "ty g
* Machine laarning *

- p—" I
Induclion J B

MNature Sesiaws D Diecmsary 2010




(YA Various Al-based technologies over the entire process of drug developmenit

s+ .. > : »r "

e 551oms biology L Virtual screening J Generative models SLADME/T prodiotion ¢ Biomarker analsys L

2 FY 13
T 1Ty . %
Target identification Hit discovary Hit-to-lead, lead opt Praclinical trisl Clinical trial
L] -
Ea i
~ “ 1 o
._,______% %,,r’ ; e _n | : - ”’
Academy Institute Startup
25
Startups for Al-based drug development
Diversificati f Al for RED
an:%m:ﬂigu:m P‘:Il;mss Calrl:\wp:lé::: :Iizg
2019 Q1
w
2
&
More than 230 o -
E ® e 8
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Fast & accurate prediction with Al, Physics, and biology on cloud computing

Al: large chemical space (10 M within hours)
+

Physics: high accuracy (~1.5 keal/mol)
+

Biology: correctly targeting a problem

“Substantial reduction of time & cost

adWs

.

Automated workflow

25

mﬁxused design of lead candidates for reslistic hit-to-lea N
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01 Hit discovery e §

Chemical 4 O Experimental

Targat screening

selection

Molecular
dymamics

Target study

ILDONG &g HITS
Protein inhibition measurement for compounds
&
1uM 40% inhibition = 8 hit compounds

02 Hit-to-lead : , : B

: Candidate
Target h derivatives,
: . synthesis,

H |TS Target study &

Strategy qefhng

JI ‘ = :
LG Chem LG Chemigs 5 ]
: Difficulty in nbtaunmg novel scaffolds Synthesis of 40 compounds
2 hftsfor‘l year 15 hits for[] 5 year




Hit-to—Lead: selectivity enhancement

70 candidates from HITS platform @ 7 out of them were exactly the same with those our customer already proved for selectivity
% inhibition @ 0.1 pM
Structure Target A | Target B
©.01 uMy | ©.07 um) Target C | Target D | Target E
92 105
61) (93) 86 15 22
a1 116
17 49
(47 (104) 3
( As purposed, wh.lc rctait‘;i-;‘lg activity for Target A,
decreasing activity for Target C, and enhancing activity for Target B
31
Performance verified by experiments B
Hit Discovery average perfarmance on tatal 5 cases
# library After screening Hits after experiment Time
: 9 compounds virtugl screening (1 waek)
[ Hit criterion: 40% inhibition @ 1uM ~ 80% inhibition @ S5uM

Hit-to—Lead average performance on total 3 cases

Derivatives design After synthesis Hits after expaeriment

70~200 compounds 10~40 candidates (:“th"::';'f:s"::) S

experiments (2 months)
Putency solubility, selectivity enhancement & novel hinge binder design ﬂ

Y

32




Expanding collaborations
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Hype Cycle for Artificial Intelligence, 2020 3y
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CADD: Past vs Present

Throughput Accuracy
Bast Nocking, OSAR, M1, 5mall 1 e leves {ncal | o (his rat'ne <120)
MD cumputers)
Sjescrt Duocking, GS4R, ML, Moderate & Fzsl [GPU Viery Figh (cloud I proved (hit ratio
MM, Deep Learning  Diverse, huat acreleratizn) camputing) < 10%)
mcreasing rapidly
Growth of Proiein Databases
- — Structure
= . x_mv
- .t 2DNMR
. * Cryo-EM
« Deep learning (alphafold2)
= THO3T
g RN r:.-|::-'.'-.1--.- v )
AR BB LA RN, Y Sequence
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Al drug repurpasing madel prediction

FDA approaved Drugs (£ 700 in DrugBank)

Syntekabio

In vivo experiment (Result)
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Syntekabio skate to wherea ‘the future medicine’ is going to be, not where it has been.
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Towards an integrated human cell atlas
Focusing on our immune system
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"Eye of Sauron” from the “Lord of the Rings”
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Evolution of single cell technology
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Human cell atlas : “Google map” of human body
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Q. Can we make comprehensive cellular map
of human organ across lifetime?
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Overview of thymus cell atlas
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Batch effect
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Batch correction algorithms
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Batch corrected thymus dataset
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Cellular components of human thymus
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Cellular components of human thymus
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Cellular components of human thymus
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Differential composition of cell types across lifetime
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Heterogeneity of human thymic epithelial cells
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Development and aging of human thymic epithelial cells

“Developing”
Early fetus
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Development and aging of human thymic epithelial cells
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Development and aging of human thymic epithelial cells

Inflammatory signature
IL33, CXCL8
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Senescence and Inflammation theory of aging
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Dissecting the senescence and Inflammation at cellular resolution
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DN (early)

Gene regulatory modules in human T cell development
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Identification of novel thymic T cell subtype: GNG4+ CD8aa(l) T cells
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Modelling interactions between cells
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Validation of predicted localisation of cells
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Validation of predicted localization of cells
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Validation of predicted localization of cells
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Validation of predicted localization of cells

'_,aEJC';r-l__
| TECH) .

42

- 78 -




PART Il

Mouse vs Human

AN
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Building mouse thymus atlas comparable to human dataset

mouse and human thymus cell atlas
across lifespan
annotated using the same criteria
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Comparing mouse and human mature T cells from thymus
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Convergent and divergent gene signatures
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I Future 1. Population level single-cell genomics
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I Future 2. Spatial transcriptomics

Metho&dﬁhe Year 2020:
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transcriptomics
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Finding organ x cell type specific gene signature

X ~ organ + cell type + organ x cell type + method
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Parallel between cancer & thymic environment
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Fetal program vs adult program
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Whole-genome sequencing of massive number of clonal lines established from many tissues of
an individual enzbles the reconstruction of cellular phylogenetic trees of early human embryogenesis

From the developmental phylogenetic trees of 5 donors

- early embrycnic mutation rates ~3.8 peped in the first cell division and ~1.2 from the 2r¢ ones.
- unequal contribution of the first two cells into somatic cells (dominant : minor = ~ 83 : 35)
suggesting a stochastic cellular bottleneck in the early embryogenesis

- unegual contribution of an carly cell acress the left-right and cranio-caudal axes

mtDNA heteroplasmy
Copy number changes of chromasames in normal cells

- Loss of chromosomes X and Y is not rare
Copy nurber changes can be acquired during narmal aging

Park Secngyeol, Nenda Meli, Rvul Kim ei 2, Clunal dynemics in early buman embayogeresis
inferred from somatic mutaticn. Nafure jaccepted), preonint is available at Siofviv
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Spatial analysis of transcriptome .
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Method of the Year: spatially resolved
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Dimension and limitation of spatial omics analysis

saqFigie Visium Slide-seq  camFISH meFISH  STARmag
Brain ( Kidney corebellum S5 comex hypo. preoptis Vis. Cortas

55 conex

0

Ories P ook 21, bie3viv. D020 brepsse Sdoi, oeg? 10,1 0017 01480

ooy il 2 F0E, Sevii i e

Spatial transcriptome analysis on hand

Factin alivity e

() bt 8

.
mr—
o -
il 2o
S Eih
s -

2.
e @ & s

e Lasceee e sk doaln  Seguneiig

SenceReszarch, 2M5

= Lo
5T sy

Coprdghr o 202 Senlean ine

= W7 =




Platform comparison
=

Vis‘luml Ly o i R

Chemistry  Mulsi-color prone-hased datection 1 gene expression by shars ~224 3 esne sxpressicn 3y 190t read
oF SNA-s2q RM4-seq RNA-=eq

Spot size 20Cam S5um Spm

Dimension 12-2¢ 300 per slide iregion of 5,000 spots in Gxémm =AM spots in Sxdmm
inteest

Commerts FF=E tissue zazed analysis Frozen OCT-embedced tssue anly, Kot released
Seamencation with three probes but 77PE solut®on releasad soon

GeoMx {(Nanostring) e
==

O d-grasn

Copurlaht 0 2021, ot e ac Kim 113, Gpa bilsitac ath Ed

- 108 -



Differential gene expression in space 5
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Sample preparation for Visium (10X Genomics)
[

STEP1 :
Fresh tissue scguiskdon

Coppient - 2021, Caminas e A

Standard Visium analysis: unsupervised cell/structure clustering
[

® Histolzg ol sbucture seuld be malched wilh gene expression puller nin e apervised cusler analysis on Yisium T-seq dala.

LR @

§ b el e

Fap et S N3, Caman ins A
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Supervised analysis of ESCC and basal cell layer of esophagus 2
| ‘

Elevated level o° cancer-related KRT17, CD74 anc S100A7 could se detscied specificalyin invasive £5C0 regon, which was not
detected in dysp astic baszl c=2ll ayer,
cralially eapressed gomes in BSTC could be sulocted by s coifie idorbificabonof sregior of ke sl

2

_I.iillzellw R

ESCC Bazal cell layer

" !;I |r:|z ;ql :ll ik 4 llll

A

Ilillii | |-[llili

:T" (L DR 1T

ol L 298, Guni e b A
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Tissue preparation for Visium

Fecommendod protocol
Wash Lissues in PBS Lo remove bloods alter Uissue acquisition from OR room

Fresze Lissuss in sopentene/ LN, bath fer 15 minutes
tmbed frozen bissue in OC1 (Sakura] media on top of dryice or

@t -

Tinma Fronzing

» Optional
Put in ice cold PBS and send it o the laboratory in 30 minutes Tor tissue

freezing
Stoning frozen samples in -80°C betere OCT embedding

Do not use RHAlater or CrySter for tissus preservation for Visium analysis

Froaen Tissue Embaedding

e
| |

b Fasmin 5 ,‘

Fips/ Ssupport. | xgenemvcs, comd

12
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Tissue section
=

Metheads Direct embedding Dediverad in selution Snap-frozenin LN, Stored in solution
{protocol) [PES or culture medial  and stored at -B0'C [RNA later)

Seclioning

— e
: ﬁ | &

Report Pass

13

Tissue optimization for lysis & RNA extraction
[

Speien Epeeci T Cawen TiTeomiog
Furan Canme Cwary 2 nE
liw 14 o
S 7 ¥
kg i s e
Towrsi. I g
Slanact 1 n
Lynanph riesder 3 4
PR 1 e
W d Liw i L¢]
g 1 4
Hheuiza Cancar 1 0
Homal  Intesting 2 13
Szingl cond % 4
Carvix z T
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Failed cases of snap-frozen tissues -
[

2 4 @
2P &

Copiil s 2021, G b A
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Tissue embedding with blood .
=] ;
16
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Epidermal cell type layer of skin

Emnggar £ 414

| LRRE] B IHIIL}]I |

Kin 41 wpsllistusd daca

1l i
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o arthaser

hon-gorvifiog pidermis

= LEd taneport aoross blaod
= Ke eliocyle devdlip il
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SAMEUNG MED CaL CENTER

HEgatlwe raguladen o
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.2t Samal e sithe.ial ster
20 e "arwiminn s
VL. b R
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Enhanced resolution with multiple samples

£ opiEnt s 2

- Cnmue e
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Cell type specification by paired single nucleus RNA-sequencing "
‘

OCT block of ESCC Wislum
Spetigltranscriptome tSHE cluster of Infegr
i aled Visiwnand Chro
i daka

-1
“4 Ghromium
"X RnRNA.Req
T e el -
P o
.
[ ! .
+ Cruosecticyaf S<imm frash ESC7 tssue embeddad in 2 i X e ; :
T rediz ane bane wereal o alatad wielaar fractione e e ' ‘,:J:L_m' :::;ﬁfﬂ:ﬁ;:‘h:
from remaining OIT-moarbec Tissaes veare usec for pai S :J.usl:e-sw&maun[.'ese'vt-. . ol dii L
red VSILIT R ChIse! I EnalyT's. - d

Capyreht G E0E, Gerws e, A
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Spatial mapping of cell types with snRNA-seq: CombiSpace .
[
- Sevrat provides cell type inference taals for scRHa-seq ars Visim data, which cas ennance the parformancesof spatial

transeptame analysis.

1. Spatial transcriptome (5T) 2. snRNA-seq
A, Data praprocessng with ST-specific alanrithm A unsupervised clustering of cell tyoes
2. Annclabior o7 cluslers based oo hislology B.  KerLifcalonal majo cell-Lyoes [irankes -bDased)

Lombined data analysis | j- o
A, Sedrat axjectintegration tanchor-based methad) :
5. Unsupervised cluste~ng of integrated data

1

Lombined data analysis |1
A Loration nference fir snANA-seq data
i= Cell tvpe inference for 5T Cata)

it | &0, B b A
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Spatial analysis using snRNA-seq and histological information .
=t ‘

Spatial analysis on esophageal squamous cell carcinoma

& HE&E

T v 2021, G was i M
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Spatial mapping of clusters from ST & snRNA-seq data "
=] i

» Cambined analytis of triRN&-seq ard 5T data could erharce the resoludian of cal type or structure anadysisin 2505,

@ AT Tl "
F CombiSpace
SugLen A B Plasma & call 2
R e (24 -
el 1 e PR

N £

T ool Falbealar Lrlngan
LIEST t

e oeha |~
¥ b Mazend

£ &
Fruketmlisd el 5"’3n4m¢ul|

{omrient 5 W, Cotme e A
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Enhanced resolution of cell type or structure in space "
[

SpaceRanger ST-snRHA-seq) combined data analysis (CombiSpace)

Gasalcell of munecall_1
esophagus

Copyight &0, Geniue e A
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Enhanced resolution of cell type or structure in space .
| '
SpaceRangar ST-snRNA-seq combined data analysis {CombiSpace)

Follicular B gells

Corigl €200, Gl b “
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Spot deconvolution for immune cell types

Copryrn v 2007, Gemowe e

R &S
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Spot deconvolution for immune cell types

Immune cell _1

Deconvolution of Visium spots

T cell proportion

oy 1S 200, G e

E cell proportion

26
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Distribution of immune cell components
==

T cell proportion

27

ol o 2200, G

B cell praportion
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Step 1: List of receptor-ligand interactions in snRNA-seq

1. Secrsted and membrane
\_P; oromwing

, * UniFot
"8, *Pomwmnfanies
= u= Litarature mining

. Prokein—protein inters cione |
* IMEx & InramDB
= LIPHAR

« Litarature mining

* iteralure mining
« PDB

Capetier o000, G e

we e Wl Malime P i

Subuni 1
_(—\L_ subum 1) Licsnd
P o g
W
e,
Subunil 2

s
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Step 2: Localization of cell types for cellular interaction 5
| ]

Cell mixtures in Vieium gpat Spot decanvolution with snBMA .ceq data Spatial mapping of co-localized cell typas

. Fan "..- y oW R -4 -
N o?ﬁ
& g '%I“ . .: i ¥
e =l R omp l ;
4 L
i
Coppiialil o 2021, Ganins b A
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Step 3: Overlaying co-localized cell types and receptor-ligand co-xpression .
[—
+ Cellular interactions between T cells and macroph
ages through CDE0-CTLAG was detected in tumor
0 margin of ESCC. (oo-expression in one epot)
£ apurieht & 3021, Conaie b A
30
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Interactions of immune cells via checkpeint melecules "

CTLA4A-CDEE interaction

CTAEI0E cnwridin b s vl e

BTLA-HVEM (TNFRSF14) interaction

BT T ERETL L maien o e

5
- "i'l' -~
I i
o % 0
Copyright & 2001, Cexinus e A
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Estimated molecular interaction through co-localization »
| S—
THFSF2:: THERSFS CD1A0:THFRSF 14 HHLAZ::TRIGD2
£ i
THFSF4: TNFRSF14 PVR:TIGIT THFSF18:: TNFRSF18
t
Capyright £ 2511, Gonlaus e A
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Visium (10X Genomics)

Library

construction Data visualization

Barcoding &
cDNA synthesis

Sequencing

] -
—— ~—_Permenhifizaticn o
e L | 1 . L il i
| -

]
i & ;
N 3 N i e [ I

I @, .

Copyigt 3R, Gerlnus e A
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Spatial transcriptome analysis with FFPE samples
|—

Probe Hybridization

Sample Preparation Deparaffinization Staining / Imaging
Whode Transcriptone
Dacrosslink Prcba-Medlatad
mRHNA Detection

L 29— >

~15h Qvarnight

FFPE Tissue Sections Deparafinization Hematox vlin & Eosin (H&E)
Churan oF rcasakor Yie am Shds

Iz K-

Permeabilization .
] " B T
Ligation & Barcoding Iransfer to Tuba

s1h

Library Construction

RMA Digestion, Probe Halease, aPCR §1-PCR, Claanup & CC

Probe Ligation & Washes Proba Extention & Probe Ehtion
o > W

. %
AEh “2h
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Workfloaw and chemistry of FFPE sample analysis

Imaging
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Comparable performance to Visium for fresh frozen tissees

Cigeyriat € 2001, Gerinwsboc

FFFE Biainid »

wam nnee
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Summary 2

= :
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7|2 29 2 spot L= ROI (region-of-interest)H = 512 cell type?| 23{2t= 702 2% OF ¥
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#» Spatial transcriptomics (Yisium)™ A S8 22 Y 434 single nucleus sequencing F ¥ Lt
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Ligand-Receptor Interaction mapping -2 24 , C}FRclinical /biological insight® 2€ = 2|
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Thank you for your attention!

Please send me a message for more information, research cellaboration and
principal in. tor position to

38
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ARA

im-ara.com

Visually simple,
yet technologically complex.

P Series
CO, INCUBATOR

WE DELIVER SCIENCE
bms.kr Order & Inquiry : 02-3471-6500 / info@bms.kr



“Precision Genomics”

/& DNA LINK

PACBIO CERTIFIED . Authorized
SERVICE PROVIDER Service Providet
anymetﬂu

@

(F)CIdololA3= K|t 100 WZt SHE AP ENED L P EHIRCE SEEMHAE
TE0] RTUMIEY MHIAE Y2313 GTH|7| W YHSH HE7IHLICt

www.dnalink.com office@dnalink.com 02)3153-1531~1535



dRAST™

okoj] Phenotypic

QUANTAMATRIX

| www,quantamatrix.com

| contact@quantamatrix.com
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3D cell culture thermoscientific invitrogen gibco

3D Culture and A‘Walyg
® =

Cell Media & Matrix Labeling Analysis

PSC 3D Culture Solution

StemScale PSC Suspension Medium

« Suspension BH A S Sl 82 ECM 2R 810 PSC spheroid, organoid Bl 7Hs
« P2 cell expansion

- O IS E7/0|l HE 7Istt ZEESE HIS

3D cell cultureE 9/t CHETH £2 M S 20I512| thermofisher.com/3Dculture

<1 Imaging and Analysis

» Oragnoid®f Spheroid @4 #& % 242 ¢Iet Conforcal 7|5
- HE0| O 30| AFE = A= Laser
-1A

« BFZEEl Multiplexing - Near-IA (785nm)

www.thermofisher.com .
Thermo Fisher Scientific M TIA] AJO|EI S2AlA @BI5|A} ThermoFisher

MBA| 2T ZYE 281 34 2WAYY 125, 06349 | CHEMS : 1661-9555 SCIENTIFIC
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