| B %2 :é T
- 2016 Q2

Stem Cell

skin
hair
oligodepdrocytes heart
o - astrocytes hair
: follicle
Brain gllogen’ cardiac,skeletal bones
v smooth muscle
keratinecytes ghondrocytes
_ sebpcytes fibroblast
nelgrons ' adiiBytes @steocytes
EpSC monocytes
neurogenesis NSC MsC myeloid - :
granulocytes
HSC B cell
. lymphoid™ T o blood
liver hepatocytes O
Hepatic
Endoderm
duct

cells

Pancreatic

acinay
cells
endocrine PGC %\
cells y
pancreas
gonad
Stem Cells
E" X T EEES T ? [} [ ; !I’.-. 3 X T3 feucd [ L [ T 7
: ; { { : ‘. L] i 1 i
Renew

Differentiate Specialize

AR #$E4%: 0800-211-667

04-22602466

&dk: 02-26558877 &:
AR #51S7%6: service@biogenesis.com.tw 17F: 037-687493 &1#:07-3105441

PAN
[=]
=



1960

" ”  Stem Cell
" ”(Adult Stem Cells) " " (Embryonic Stem Cells)
" ”(unipotent )
”(oligopotent ) 7 ”(multipotent
) "(pluripotent
) " "(totipotent )
Stem cell
()
( ) self-renew)

(—)RBEAUEIKIE
IRRasR4ER(SYONB2Y A O adgSy OSttaT 9{/

(blastocyst 50-100
)
(pluripotent differentiation)
200
Human Blastocyst, / S14g 9, 2012
. . A . Endodermal Origin

RRESER AR R dAZA (ISOSYK f a Pulmonary Epithelial SCs

. Gastrointestinal Tract SCs

(mUIt‘pOtent) Pancreatic SCs

Hepatic Oval Cells

Mammary and Prostatic Gland SCs
( ) Ovarian and Testicular SCs

Mesodermal Origin

Hematopoietic 5Cs

Mesenchymal Stroma SCs

(MSCs, MPCs, MAPCs, MIAMI cells, BMSCs, FSSCs, USSCs)

Cardiac SCs

Satellite cells of muscle

Ectodermal Origin

Neural SCs

Skin SCs

Ocular SCs



https://zh.wikipedia.org/w/index.php?title=%E6%81%A9%E5%B0%BC%E6%96%AF%E7%89%B9%C2%B7%E8%8E%AB%E7%A7%91%E6%B4%9B%E5%85%8B&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E8%A9%B9%E5%A7%86%E5%A3%AB%C2%B7%E5%A0%A4%E5%B0%94
https://zh.wikipedia.org/wiki/%E5%A4%9A%E5%80%AB%E5%A4%9A%E5%A4%A7%E5%AD%B8

(D)RBEMMERBENG A 0 SNB yLRIGHFHO &
EEERMME(c 20 LR GSY (O

O®@OE®

O
SCNT
iPS cells

\
ﬂ:&))& KSF;c\-Mvc Skin Cell
——— 3 )| ‘ C ]\.

Pluripotent cells

icm ¢
) S 20

y

gametes

BBt f dz2NA LI 0SSy (o0

ZIEEEME (@ dzf o LR GSY GV

E—HEME( yALRGSYOHO

(

zygole 2-cell 4-cell

blastocyst embryo felus infant adult elderly o

totipotent pluripotent multipotent and unitipotent

Developmental Potential

)

/St GeLS 6t20rezy|t2iSydtNaSYR

Cells at morula stage Totipotent
Cell of inner cell mass at blastocyte stage Pluripotent
Cell of epiblast layer at gasturala stage Pluripotent
Cell of ectoderm, endoderm or mesoderm Pluripotent
Cell of specific tissues Multipotent
Resident cells in a given tissue Unipotent
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(marker)

Embryonic and extraembryonic tissues ESC
Embryo proper (all somatic and germ cells)

Endoderm, mesoderm and ectoderm

All somatic cells

One to several cell types depending on the resid-
ing tissue (e.g. hematopoietic stem cell)

Single cell type (e.g. myosatellite cells of muscle

marker

(differentiation potential)
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marker
(signal transduction) -
(differentiation) apoptosis)
Pathway related
(membrane protein) marker markers

marker
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SSEA-1 Murine embryos, mouse ES cells, mouse and hu-  Carbohydrate associated

(CD15/Lewis x)  man germ cells, embryonal carcinoma (EC) cells molecules

SSEA-3 Primate ES cells, human embryonic germ cells, Carbohydrate associated
human ES cells, embryonal carcinoma (EC) cells molecules

SSEA-4 Primate ES cells, human embryonic germ cells, Carbohydrate associated
human ES cells, embryonal carcinoma (EC) cells molecules

BERETF(C NI Yy a ONR Qb2 YJ

h/-« 6hOahRYRNMZII a ONRAQipb2ANT-4  POU(POU tituitary-specific Pit-1/h ctamer

transcription factor protein/neural | nc-86)

OCT-4 marker OCT-4
{ h-n 6 { BEG S NIYNB/AYETF i 0 SOX-2 POU
SOX-2 OCT-4
miR134 (microRNA-134) SOX-2
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ifduced pluripotent stem cells iPSc) { h-H~
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Oct-3/4 Mouse ES cells, human ES cells, em-
(Pou5f1) bryonal carcinoma (EC) cells POU fam-

ily Transcription factors

Sox2 Mouse ES cells, human ES cells, em-
bryonal carcinoma (EC) cells, neural
stem (NS) cells POU family binder

Transcription factors

KLF4 Mouse ES cells, human ES cells, em-
bryonal carcinoma (EC) cells Zinc-

finger Transcription factors

Nanog Mouse ES cells, human ES cells, em-
bryonal carcinoma (EC) cells Transcrip-

tion factors

Stem Cell Marker

Target arigo Cat.

SOX2 ARG53588

OCT4 ARG53393
Embryonic

NANOG ARG64194
Stem Cell

SSEA3 ARG20019

SSEA4 ARG20023
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CcD
(Receptor)

Host

Rb
Rb
Gt
Rat

CcD

Mouse ES cells, human ES cells, embryonal
carcinoma (EC) cells POU family Transcrip-
tion factors

Mouse ES cells, human ES cells, embryonal
carcinoma (EC) cells, neural stem (NS) cells
POU family binder Transcription factors

Mouse ES cells, human ES cells, embryonal
carcinoma (EC) cells Zinc-finger Transcrip-
tion factors

Mouse ES cells, human ES cells, embryonal
carcinoma (EC) cells Transcription factors

Clone no. Applications
SP76 IHC, WB
IHC
WB, IHC, EIA
MC-631 FACS, IHC, IP, WB
MC-813-70 FACS, IHC, IP, WB
(integrin) (adhesion molecules)
CcDh
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Differentiation Marker

G origo.

Target arigo Cat. Host Clone no. Applications
Tujl ARG62683 Ms TU-20 FACS, IF, IHC, WB
Early Ectoderm NESTIN ARG52345 Ms 401N IF, WB
PAX6 ARG55204 Rb WB, IF
CD56 (PE-conjugated) ARG53878 Ms MEM-188 FACS, IHC, IP
CD56 (FITC-conjugated) ARGH2895 Ms MEM-188 FACS, IHC, IP
Neural stem cells
CD133 ARG54138 Ms 6H10-F1-C1l WwB
Ectoderm GLUTI ARG53090 Ms SPM498 FACS, IF, WB, IHC
Cytokeratin 19 ARG62978 Ms BA-17 FACS, IF, IHC, IP, WB
Epidermic CD29 (PE-conjugated) ARG53817 Ms MEM-101A FACS, IP, WB
stem cells CD29 (FITC-conjugated) ARG6H2799 Ms MEM-101A FACS, IP, WB
Cytokeratin 14 ARG53180 Rb SP53 IHC, WB, FACS
Neuron NeuN ARG52283 Ms B7 IF, IHC, WB
Glial GFAP ARG52313 Ck ELISA, FACS, IF, IHC, WB
AFP ARG62669 Ms AFP-01 ELISA, IF, IP, WB
Endoderm Early Endoderm
AFP ELISA Antibody Duo ARG30065 Ms AFP-Y2 ELISA, WB/ELISA
SMA ARG53568 Rb IHC
Early Mesoderm BMP2 ARG20386 Rb WB
N-CADHERIN ARG52603 Rb SP90 IHC, FACS
CD44 (PE-conjugated) ARG53852 Ms MEM-85 ELISA, FACS, IP, WB
CD44 (FITC-conjugated) ARG62853 Ms MEM-85 ELISA, FACS, IP, WB
CD45 (PE-conjugated) ARG53855 Ms MEM-28 FACS, IF, IHC, IP, WB
CD45 (FITC-conjugated) ARG62857 Ms MEM-28 FACS, IF, IHC, IP, WB
Mesenchymal CD73 (PE-conjugated) ARG55406 Ms AD2 FACS
Mesoderm stem cells CD73 (FITC-conjugated) ARG55405 Ms AD2 FACS
CD90 (PE-conjugated) ARG54208 Ms 5E10 FACS, IP, WB, IHC, IF
CD30 (FITC-conjugated) ARG65400 Ms 5E10 FACS, IP, WB, IHC, IF
CD105 (PE-conjugated) ARG53754 Ms MEM-226 FACS, IP, WB
CD105 (FITC-conjugated) ARG62701 Ms MEM-226 FACS, IP, WB
CD34 (PE-conjugated) ARG55401 Ms 581 FACS, IHC
Hermatopoietic CD34 (FITC-conjugated) ARG55402 Ms 581 FACS, IHC
stem cells CD133 ARG54138 Ms 6H10-F1-C1 ‘WB
ABCG2/CD338 ARG51346 Rb WwB
C-KIT ARG65364 Ms 104D2 FACS, IF, IHC, IP
Primordial germ cells GDF3 ARG20405 Rb WB
DAZL ARG63869 Gt WB, IHC
BARAIEEO { (SY OSHEAY Odzt G dzNB O
(stem cell)
(induced pluripotent stem cells iPSCs) hESC)
(feeder cells) (mouse embryonic fibroblast MEF)

(foreskin fibroblasts HFF) basement membrane

gel)
(Mesenchymal stem cells) fibroblast growth factor (FGF)

leukemia inhibitory factor (LIF) iPSCs  hESCS

PO SIS 2 4 4
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feeder cells

feeder cells
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iPSC feeder-dependent system
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(extracellular matrix)

(pluripotent)

iPSC feeder-free system

1.
2.
3. 2-3 pipette
4. 37
Pluripotent Stem Cell SFM XF/FF 500 mL -20°C
ROCK Inhibitor Y27632 10 mg -20°C
DMEM 500 mL 2°Cto 8°C
DMEM: F-12 Medium 500 mL 2°Cto 8°C
Fetal Bovine Serum (FBS) 500 mL -20°C
D-PBS 500 mL Room temperature
Erythrosin B Stain Solution 40 mL Room temperature

-20

ATCC
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Pluripotent iPSCs iPSCs Post-natal tissues, such as  Yes (Feeder Cells or Yes
skin, liver, heart extracellular matrix)
ESCs hESCs blastocyst stage embryos Yes (Feeder Cells or Yes
extracellular matrix)
mMESCs blastocyst stage embryos  Yes (Feeder Cells, or No
gelatin)
Multipotent Adult MSCs Post-natal tissues No No
Stem
Cells
Cancer Tumors (such as brain, No Yes
Stem breast, colon)
Cells (CSCs)
CS SH BHMEIEE 2R
| 2t/ 26 F AN YT AYAYIEBHAI oy 3
Collagen :
™ J Poly-D-Lysine
SPLCoat el
Oa
¢ & LIS /2t €1 3ASy ¢ t26fpeairys [ FYAYAY
25T Flask 75025 76025 77125
75T Flask 75075 76075 77175
3.5 cm dish 21035 22035 23035
6 cm dish 21060 22060 23060
10 cm dish 21100 22100 23100
15 cm dish 21150 22150 23150
6 well plate 39006 39206 39306
12 well plate 39012 39212 39312
24 well plate 39024 39224 39324
48 well plate 39048 39248 39348
96 well plate 39096 39296 39396
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Today’s Research, Tomorrow’s Cure.

Type | Rat Tendon Collagen mg/mL

OLAF

PHARMACEUTICALS

coating

Type | Rat
Tendon Collagen 3

Type | Rat
Tendon Collagen 6

Type | Rat
Tendon Collagen 4

Type | Rat
Tendon Collagen 5

Catalog #: TRT320
Concentration: 3mg/mL

Catalog #: TRT323
Concentration: 6mg/mL

Catalog #: TRT321
Concentration: 4mg/mL

Catalog #: TRT322
Concentration: 5mg/mL

Type | Bovine Tendon Collagen mg/mL

Acid soluble Type |
Bovine Collagen 3

Acid soluble Type |
Bovine Collagen 4

Acid soluble Type |
Bovine Collagen 5

Catalog #: TBC320
Concentration: 3mg/mL

Catalog #: TBC321
Concentration: 4mg/mL

Catalog #: TBC322
Concentration: 5mg/mL

Table: coating
[ =ste | vnmiweolseteya saf:tak detdvs evi
96 0.143 0.025 0.05
24 0.33 0.05 0.1
12 1.12 0.25 0.4
6 4.67 0.6 1
75 mm insert 44 5 8

HUVECs negative control surface

HUVECs w/ Type | Bovine collagen coating

e WS S e WS S Py,




At {fE@7ay

1961
1963 John Gurdon 1981
Martin Evans Matthew Kaufman 1997 lan Wilmut "
” 1998 Jame Thomson 2006 Shinya Yamanaka
iPSCs (Induced Pluripotent Stem Cells) 2007 Kazutoshi Takahashi iPSCs
2008 iPSCs Douglas Melton

2009 George Daley Kevin Eggan

2006 iPSCs
( pluripotent totipotent )

Takahashi Yamanaka

(Oct4 (Octamer binding transcription factor-4), Sox2 (Sex determining region Y)-box2, KIf4 (Kruppel Like
Factor-4)  c-Myc)

Nanog Lin28 KIf4 c-Myc ( )
Cell Types Reprogramming factor Reference
Fibroblast OSKM’ Cell 126, 663, 2006
OSLN Science 318,1917, 2007
Keratinocytes OSKM Nat. Biotechnol. 26, 1276, 2008
Cord blood endothelial cells OSLN Cell Stem Cell 5, 434, 2009
Cord blood stem cells OSKM Blood 114, 5473, 2009
Neural stem cells O Nature 461, 649,2009
Melanocytes OSKM J. Cell Sci122, 3502, 2009
Amniotic cells OSKM Cell Stem Cell 4, 16, 2009
Adipose derived stem cells OSKM PNAS 107, 3558, 2010
Hepatocytes OSKM Hepatology 51, 1810, 2010
Circulating T cells OSKM Cell Stem Cell 7, 11, 2010
Astrocytes OSKM PL0OS ONES5:e15526, 2010
Peripheral blood OSKM Stem Cells Dev. 20, 159, 2011
Kidney mesangial cells OSKM J. Am. Soc. Nephrol. 22, 1213, 2001
Urine cells oS Nat. Protoc. 7, 2080, 2012

* : Ol Oct4; Sl Sox2; K- KlIf4; MI- c-Myc; NI Nanog; LI Lin28



(liposome-based)

(promoter)

(retrovirus) (lentivirus)

2006
iPSCs

LIN28 Nanog Esrrb Pax5 C/EBPa p53 UTF1 DNMT Wnt3a

SV40 LT(T)

(adenovirus)

hTERT

BIX-01294 Bayk8644 RG108 AZA dexamethasone

VPA TSA SAHA PD025901 + CHIR99021(2i) A-83-01 ( )

Name Catalog# (MCE) Name Ca# (Arigo)
BIX-01294 HY-10587 OCT4 ARG53393
Bay-K-8644 (S), (R) HY-15124, HY-15125 SOX-2 ARG53588
RG108 HY-13642 KLF4 ARG55610
5-Azacytidine(AZA) HY-10586 c-Myc ARG62962
Dexamethasone HY-14648 LIN28A ARG54122
Valproic acid (VPA) HY-10585 NANOG ARG63818
Trichostatin A (TSA) HY-15144 ESRRBL1 ARG64902
Vorinostat (SAHA) HY-10221 PAX5 ARG53434
CHIR-99021 HY-10182 C/EBPa ARG55641
A 83-01 HY-10432 P53 ARG10519
0)"‘1 UTF1 ARG65194
& veacrem exoress DNMT1 ARG55201
WNT3 ARG63965
hTERT ARG54933

6, Qrigo.
‘ biolaboratories
( )
(
)
10% 30% 30%

12~17




iPSCs

iPSCs

iPSCs

Disease/dyndrome Reference Year
. Lantitrypsin deficiency J. Clin. Invest. 120, 3127 2010
ADA-SCID ADA J. Clin. Invest. 122, 2141 2012
ALS or Lou Gehri gNs di seas e| ActaNaturae 6, 54 2014
Alzheimer disease Nature 482, 216 2012
BMD Cell 134, 887 2008
CCALD Stem Cell Res. Ther. 3, 39 2012
Downs syndrome/trisomy 21 Cells Transl. Med. 2, 175 2013
DMD Nat. Commun. 4, 1549 2013
Dyskeratosis congenita Nature 474, 399 2011
Familial dysautonomia (FD) or Riley -Day syndrome Phil. Trans. R. Soc. B. 366, 2286 2011
Familial hypercholesterolemia J. Clin. Invest. 120, 3127 2010
FriedreichNs ataxia (FRDA) Cell Stem Cell 7, 631 2010
Gaucher Ns type 111 Cell 134, 887 2008
Generation of human prostate and urinary tract cells Eur. Urol. 64, 753 2013
Glycogen storage disease la J. Clin. Invest. 120, 3127 2010
Hemophilia A A Proc. Natl. Acad. Sci. U.S.A. 106, 808 2009
Huntington disease (HD) Mol. Cell. Neurosci. 56, 50 2013
Hutchinson -Gilford progeria syndrome Nature 472, 221 2011
LEOPARD syndrome Nature 465, 808 2010
Lesch-Nyhan syndrome (carrierstate) Cell 134, 887 2008
ParkinsonNs Disease Cell 136, 964 2009
Rett Ns syndr ome Mol. Psychiatry 17, 1261 2012
Shwachman -Bodian - Diamond syndrome (SBDS) Cell Stem Cell 12, 727 2013
Spinal muscular atrophy Nature 457, 277 2009
Ti mot hyNs syndr ome Nature 471, 230 2011
Type 1 diabetes mellitus (DM) Ther. Adv. Endocrinol. Metab. 2, 197 2011
ViGene
VIGENE SIOSCIENCES premade adenovirus 10,000
cDNA clones

Excellence in Gene De

very

Adenovirus Lentivirus AAV
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iPSCs
Oct4 (/ St ft
121, 465, 2005)  Sox2 (Ly G o Vg, 1258, g00BS NKIf4
(/ St 15, &25200%) c-Myc 70% iPSCs
iPSCs 1 1
1 1
1 1 DNA
1 1
1
iPSCs 1 1
1 1
1 1 iPSCs
1 1 iPSCs
1 1
1
iPSCs
(Mesenchymal Stem Cell MSC)
2004 Rowena McBeath MSC
( )
1024pm® 10000pm° 60
—~ 50 1 m Adipocyte I
‘é‘-_,?. o Osteoblast
Growth S 40 1
Media 5
= 30
o
g 20 1
a
Osteo/ 10 - / MSC
AdlpO 0 . / (/ St ft
Media 1024 2025 10000 6,483 2004)

Island size (um?)
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Adam J. Engler 2006
(I S 677)

+ Blebbistatin
Substr 0111134 11134
Elast. (kPa)

fluid 1 kPa 10 kPa 100 kPa oo

TUBB4
TuBB1
10% serum Collagen-I o
g TuBB3
MAPT
TTBK1
GFRA1
STAT3
NGF
FAS
NRG1
BDNF
CD40
NEFL
TTBK2
NES
CDH2
TUBA3
ITGB3

Blood  Brain Muscle Collagenous Bone
EEEnEn T

24 hrs

DNA Relative to
L undifferentiated
E, elasticity [

-Max 1 + Max

©
MSC\ @

@ Osteoblast

Skeletal muscle cell

of microenvironment

MSC
Increasing stiffness . N
R —— T T T T T T U bl U dzNB
50 200 400 800 1,200 2,000 3,000 5,000 12,000 20,000 2-4x 10
Elastic modulus (Pa) (2012)
(ectoderm) (mesoderm) (endoderm)
(sphere) 2014 Aryeh Warmflash

( )

(0p))

+ Blebbistatin
111 34

™

BGLAP
SMAD1
SMAD6
SMAD7
SMADS
TWIST2

CBFA1
BMP3
BMP5

TWIST1

BMP1
BMP4

SMAD2
VDR
SMAD9
SMAD3

BMP2
SOX9

SMAD4
TFIP11
SPP1

BMP6

COL3A1
BMP8B

BMP7

BMPR1A
CDH11

MGP
COL1A1
COL1A2

(p))
=

QX

MSC

+ Blebbistatin
134 11134
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Standard culture Micropatterned culture Single-cell tracking
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OCT4 OCT4
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250 mm

(SOx2%) 1000 mm (OCT4") 500 mm



CDX2/BRA/SOX2

® TE-like = CDX2*BRA™SOX17"SOX2™

® Endoderm = SOX17*"NANOG*SOX2™
PS/mesoderm = BRA*NANOG*SOX17"SOX2™

® Ectoderm = SOX2"NANOG BRA™SOX17~

0 100 200 300 400 500
Position (um)

500 mm 42 BMP2
(Trophectoderm TE)

( )
—Hippo pathway

( ) Hippo
pathway YAP (Yes-associated protein) TAZ (transcriptional co-
activator with PDZ-binding motif) YAP/TAZ (

YAP/TAZ )
Upstream Signals c(c:)::;;::{ dﬂ(ﬁ%
N | @

Hippo Pathway \ SGAD
Renewal

(\01/0/ \>Q s
A P

@ @ = s < * v @ Cytoplasm ATP

: )
Proliferation Differentiation Death  Growth N”de“\ ADP

Development

Proteasomal
Organ Size L degradation
Tissue Homeostasis
Cancer ...
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(ECM extracellular matrix)
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- A. (apical-basal polarity)
B. (planar cell polarity)
D %ECM . n C. GPCR
ﬁ D.
Mechanical Force  GPCR Signaling
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ECM YAP/TAZ ( )
( )
Mesenchymal
R stem cells
complex v N
Stiff matrix Soft matrix
Pluripotency genes Cell spreading Cell rounding
1 of on Nuclear TAZ/YAP Cytoplasmic TAZ/YAP

Repressor
complex

&

Mesendoderm

% Osteogenesis Adipogenesis

55S@St 214y HyAd014

Mesendoderm
genes
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A new dimension in cell culture
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2D cell
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3D cell
structures?

LA

Mitochondrial
Cell polarity network Ciliogenesis

X . w. .

Sarcomeric organization

Cell shape &
contractility Cell Division

Stem cell Cytoskeleton

o i izati i Ce-t kbl I junc
differentiation organization Protein localization/translocation J

Single cell migration

Square 17.3 300 pm? 17.3 um 87.3 um 70 um 1
Square 32 1024 pm? 32 um 102 um 70 pm 2
Square 45 2025 pm? 45 um 115 um 70 pm 3

Square 100 10000 pm? 100 pm 170 um 70 pm 4
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877.845.7787

Alcian Blue Staining Kit 2% Alizarin Red Stain  Oil Red O Staining Kit

Chondrocytes Osteocytes Adipocytes Staining

HMSC-Ad HMSC-BM HMSC-WJ HMSC-Pre-Adipocyte

Undifferentiated

Differentiated
to Adipocytes

Differentiated
to Osteoblasts

Differentiated
to Chondrocytes

Ad: adipose tissue; BM: bone marrow; WJ: Wharton’s Jelly of umbilical cord
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