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Figure 1. Geographic distribution of clinical trials that have been registered on ClinTrials.gov since January
2000 that are listed as involving stem cells as an interventional part of the therapy. Search criteria exclude gene
therapy trials.

Cited from World Stem Cell Report (2012)



B permissive approach with respect o hESC research derivations (IVF, SCNT)

U intermediats approach (restrictions in piace jo hESC research and derivation)
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- Federated country where hESC and derivation are both & matter of fedaral
and state law. Policy approaches range from permissive fo resinctive.

Figure 1, Current laws and policy approach on stem cell research globally.
hESC: Human embryonic stem cell; IVF: In witro fertilization: SCNT: Somatic
cell nuclear transfer.
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Overview of Stem Cell Researches
In China



Development of stem cell research in China:
Funding

MOST (Ministry of Science and Technology):
1.2 Billion RMB /5 yr (190 Million USD)

CAS (Chinese Academy of Science):
0.94 Billion RMB /5 yr (160 Million USD)

NSFC (National Science Foundation of China):
0.7 Billion RMB /5yr (110 Million USD)



Development of stem cell research in China:
Innovation

CAS "Innovation 2020" Stem Cell
Research Project

Chief scientist: Qi ZHOU

Major Objectives: from bench to bedside

Duration: 2011-2020

Funding: 0.94 Billion RMB (2011-2016)

Participated Institutes: 18+11

Participated Investigators: 110 PI+2800 staff+ Postdoc



Development of stem cell research in China:
Institutions and Clinical Bases
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Development of stem cell research in China:
Publications

Rank Country Paper in 2011 Country Paper from

2001-2011
1 USA 7076 USA 50542
2 China 1983 Germany 13620
3 Germany 1863 Japan 12096
4 Japan 1453 UK 10348
5 UK 1243 China 8159
6 Italy 1115 Italy 8141
o/ France 943 France 6720
8 Korea 806 Canada 5388
9 Canada 743 Korea 4149

10 Spain 634 Holland 4040




Regulations on Stem Cell Therapy
in China



Community standards for stem cell clinical
research
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Regulations on stem cell therapy

Ethical Guideline & Regulations for
Human ES Cell Research in China

(Promulgated by the Ministry of Scieni:e
& Technology and the Ministry of Health,
Dec 24, 2003)

Regulations for Human ES Cell

(Promulgated by the Ministry of Science
& Technology and the Ministry of Health,
June, 2009)

Human ES Cell Research regula
in China

AH
f#

Ethical

Human

Ethical Guiding Principles for Research on
Human Embryonic Stem Cells

( Promulgated by the Ministry of Science & Technology and
the Ministry of Health , the People’ s Republic of China on December 24 . 2003 }

1. The Ethical Guiding Principles for Research on Hu-
man Embryonic Stem Cells ( hereinafter referred to as the
Guiding Principles) are formulated for the purpose of bring-
ing human embryonic stem cell research in biomedical do-
mains conducted in the People’s Republic of China to accord
with bioethical norms, to ensure internationally recognized
bivethical guidelines and domestic related regulations to be re-
spected and complied with, and to promote a healthy devel-

opment of human embryonic stem cell research.

2. Human embryonic stem cells described in the Guiding
Principles include stem cells derived from donated human em-
bryos, thoese originated from germ cells and those obtained

from somatic cell nuclear transfer technology .

3. Any research activity related to human embryonic
stem cells conducted in the territory of the People’s Republic
of China shall abide by the Guiding Principles

(Ministry of Health, Jan,12, 2012)
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TRANSLATIONAL STEM CELL STUDIES

Consensus Guidance for Banking and Supply of Human
Embryonic Stem Cell Lines for Research Purposes

The International Stem Cell Banking Initiative

T Humana Pres 2000

Kevwords Human embryvonic stem cells - Cell hanking -
Standardisation - Microbiologeal testmg - Pluripotency -
Cuality control

Background and Scope

In just a few yeas hundreds of human embryonic stem cell
(HESC) lmes have been established in laboratories around the
wiorkl and many progmmmes of reserch mitiated to investi-
gate their properties and broad mngmg potential m therapy
and for other research applications, such as developmental
biology, toxicology and duyg discovery. This work is being
performed with a variety of cal lings using a variety of cultune
conditions; a situation that makes standardisation bebwesn
prjects and publications very difficult and could prevent the
identification of cells that have indergone parmanent delee-
rious changes. Clearky the consequence of using such cells
wioukd be wasted time and resources but, more seriowusly, the
generation of emoneous data in the hterature which could both
confuse and delay scientific progress in this area. Thus
ensuring that call lines used i this dynamic field have the

varies from centre to centre. The challenge of preparing
satisfctory cdls for use in research work has been recogni sed
and guidance has been developed by intemational groups on
pood cell cultre practice [1] and cell banking [2, 3] In
response to the lack of formal coondination between the
active distributing centres from  different countnes the
Intemational Stem Cell Forum, a group of national and
international stem cell research fiunding bodies, has fimded
this initiative, the Intermational Stem Cell Banking nitiative
(ISCBN, to establish a dialogue between the distribution
centres o develop a consensus on the prnciples of best
practice for the banking, testing and distribution of hESC [4,
5] cells. Due to local conditions and procedurss  some
distributors of hESCs may not address all items as desaibed
in this guidanee. However, where this ocours the distributor
in question must be able to justify their posiion. The frst
mesting of this goup was hedd at the Jackson Labomtory
(Maine, USA) in October 2007 and this midines document
represents the first output from the ISCBL The document has
been prepared from the pespective of hESC culture but, in
many respedts, i bmadly applicable to all human stem cell
Imes moluding induced plunpotent stem cell lines.

\/|




Formation of National Stem Cell Research

Supervision and Coordination Committee
October, 2011
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Stem Cell and Regenerative Medicine

Industrial Technology Innovation League
August, 2011
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Guidelines on Quality Control and Preclinical
Research of Stem Cell Préparations (Trial)
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Guidelines on Quality Control and Preclinical Research of
Stem Cell Preparations (Trial)

NHFPC CFDA

National Health and
Family Planning

China Food and Drug
NLGCSCS Administration

Commission of China

NSCEC

National leading
Group of Clinical
Stem Cells Study

Clinical

Stem Cell National Stem Cell
Bast Experts Committee

Clinical
Trial



Guidelines on Quality Control and Preclinical Research of Stem Cell
(Trial)

' Ce" types: .................................................................... ‘

ES/iPS/MSC/HSC/ others Progenitor cells
................................... i or precursor cells

U
---------------------------------------------------------------------------------------------------------

Guideline i Isolation, Purification, Culture, Amplification,
:  Modification, Differentiation, Cryopreservation:
Contents i and Resuscitation, /n vivo Implantation '

g
---------------------------------------------------------------------------------------------------------

(014 2 =) 0 T :

Resources: Autologous or allogeneic
Function :Treatment or prevention

.
----------------------------------

l
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



Guidelines on Quality Control and Preclinical Research of Stem Cell
Preparations (Trial)

------------------------------------------------
>

Security evaluation Validity evaluation
» Detection of bacteria and > Cell identification tests
: fungi 2 > Pluripotency of ES(AS) cells
» Mycoplasma detection (direct > Detection of ES(AS) cell-
. culture method, DNA specific markers
fluorescence staining) > Cell activity assay
> Detection of endogenous and > Animal model

exogenous viral agents

P> Reagent detection

* *
----------------------------------------------------
----------------------------------------------
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Administration

Third Grade
Class A
Hospitals

Certificate of
Qualification
and
professional
qualifications
to conduct
clinical trials

Background
knowledge
and working
experiencein
clinical trial
research of
stem cells

Strong and
comprehens
ive ability in
medical care,
teaching and
research

Quality

Conditions and Management of Clinical Base Application

management and

assurance
capacity in
accordance w
clinical trial o
stem cell
nreparations
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Management of Stem Cell Clinical Trial Research
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Management of Stem Cell Clinical Trial Research

» General Principles

» Qualification of clinical base

» Clinical trials approvals and records

» Clinical trials

» Rights and interests of donors and receivers
» Supervision and management

» Supplementary articles
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Management of Stem Cell Clinical Trial Research
The detailed rules
2.
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Procedure of Clinical Trial Research

Clinical Abort

Abort Base
Clinical Trial
L
Project approvals and records
Aobli
p.pllca %lN Abort
tion
LGCSCS of national and YV
province
p - Abort
SCEC of national and
province \
J .
Research topic; Research purpose;

Abort N Basis of setting up the topic;

Expected effects; Design of trial;
Statistics; Application method, dose,
time and course; Criteria of evaluating
effectiveness; Case records; Follow-up
plan and implementing methods;

\Sample of case report form, etc. /

{)




Chinese government is banning illegal stem cell therapies

Case 1: CFDA notification on the illegal stem cell therapy conducted
by a hospital in Jilin province
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Chinese government is banning illegal stem cell therapies

Case 2: News report on the illegal stem cell therapy conducted

by a hospital in Shandong province
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Chinese government is banning illegal stem cell therapies

Report about the punishment on the hospital in case 2.
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Chinese government is banning illegal stem cell therapies

Case 3: News report about the punishment on the illegal stem cell
therapy conducted by a clinic in Shanghai

K iR 4240 5 B N5 40 i R4 e Ak

2013F07TH04H 10:01
FF: RAFIR FE. BREHT A5 oFiFE 523 ln R BIES

JErRRE. B ERT B RFIES T4



Qur efforts on promoting
stem cell therapy



Research Interests

» Cell reprogramming and differentiation
» Mechanisms of pluripotency acquirement and
maintenance

> Regenerative medicine



Set Up Beljing Stem Cell Bank




Establishment of Embryonic Stem Cell Bank

Cell types No. of Strains

Commonly used 2
Derived from

fertilized embryos el esigisllisneEe 4
Collected 9
AATE ST ORlE Parthenogenic cell line 3
stem cell
Pathogenic cell line 1
Human iPS cell line 57
Human disease derived iPS cell line 23
Rhesus monkey stem cell line 1
_ _ Embryonic stem cell 3
Macaca fascicularis stem cell _ _
iIPS cell line 1
Rabit embryonic stem cell 1
Embryonic stem cell 10
Rat stem cell iIPS cell line 10
Haploid ES line 13
Embryonic stem cell 21
Nuclear transferred stem cell 26
Mouse stem cell
IPS cell line 251

Haploid ES line 19



Clinical grade embryonic stem cells

) Embryonic stem cell 3
Human embryonic stem
cell Parthenogenic stem cell 1
line
Umbilical cord
. 5
hemopoietic stem cell
Adipose-derived stem cell 4
Human adult stem cell - ;
Umbilical cord-derived 6
mesenchymal stem cell
Mesenchymal stem cells 1

Human differentiated cell Human foreskin fibroblast



Generation of clinical grade pluripotent
stem cells from blastocysts
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Characterization of xeno-free hESCs

C_P-T)
Amylase

Ncstn _
Enolase _
Osteonectin _
Gadl -
Gfap _

Gapdh —



Sterility and pathogen testing

Virus Types Virus Names Report

Gram staining -
Endotoxin -*
Mycoplasma -
bovine virus -
porcine virus -
Human T-lymphotropic Virus I -
Human Immuno Deficiency Virus I -
Human Immuno Deficiency Virus 11 -
Human Hepatitus A Virus -
Human Hepatitus B Virus -
Human Hepatitis C virus -
Human polyomavirus (JCV) -
Human cytomegalovirus (HCMV) -
TEM -

* Endotoxin was tested negative <0.5EU/L



Establishiiéht of c

JES sl

1. Cell identification tests

6.1 Embryoid Body Differentiation
1.1 Cell morphology 61 1 Morpholoov of embrvolid bodvy
""" A2/ A helladtul SN
1.2 Short Tandem Repeats (STRs) X X
6.1.27H staining of embryoid|body

1.3 Isoenzyme analysis

ematoxyll&gnd eosin

1.4 Cell markers (flow cytometry) positive: Oct4, SSEA-3, SSEA-4, TRA-1-68-1.3 PR analysis of express

TRA-1-81; negative: SSEA-1

genes (Gadl, Pg

X6, Enolag Ostenect]

on of three germ lay
n, Ncstn, Afp) in emk

ers differentiation
ryoid body

1.5 Species determination and detection of trophoblasts contarhinatf@g Teratom

a Formatigha

1.6 Karyotyping (G-banding counting)

6.2.1 M

orphologyef teratom

a

2. Detection of bacteria and fungi

6.2.2H

ematoxyli&and eosin

staining of the three

3. Mycoplasma detection (direct culture method, DNA fl
staining)

LWEEL2E e

germ layers cells in

* DH || ¢

6.3 Ectoderm neural dﬁerentiatic

n (Neural stem cells)

4. Detection of endogenous and exogenous viral agents

6.3.11n

munofluorescence o

neural differentiatig

4.1 Direct observation of cell culture

NESTIN)

*

n markers (PAX6-

*

4.2 In vitro culture of various passages of cells and hemadsorption

test/hemagglutination test

6.3.2 PCR of neurdt differenti

lation specific genes (|

Pax6, Nestin, Otx2)

4.3 Animal innoculation

6.3.3 Cell telomevhse detecti

on after neural differ

4.3.1 Intracerebral and intraperitoneal injections in sukling

entiation

* | %

* | %

MOUse 4 Mesoderm cardi%Differenti

tion (cardiac muscl

)

4.3.2 Intracerebral and intraperitoneal injections in mouse

6.4.11n

munofludrescence o

4.3.3 Intraperitoneal injection in guinea pig

(MESP1. ISL1)

*

cardiacmuscle differentiation markers

4.3.4 Intracutaneous and subcutaneous injections in rabbit|

*

6.4.2P

CR of card'é'c muscle gifferentiation specifi

t genes (Mesp1, Isl1,

4.4 Chicken embryo innoculation Nkx2-5) *
4.5 Detection of special human virus 6.4.3 Cell telomerase detectipn cardiac muscle differentiation *
4.5.1 HIV (PCR) 6.5 Endoderm diffnrm'infinn (Ii\ pr)
A
4.5.2 HBV (PCR) 65114 .murmf!a,-f??'ﬂs"c\.n.m of liver differentiationmarkers (SOX17, *
4.5.3 HCV (PCR) HNF4A) *
4.5.4 HCMV (PCR) 6.5.2 PCR of liver'differentiatjon specific genes (Sgx17, Hnfda, Afp) *
4.5.5 EBV (PCR) *
6.5:3C prafter tiver differentiation ) ¢

4.5.6 Human parvovirus B19 (quantitative PCR, gPCR)

ft teiomeli'se detecti

4.5.7 Human herpesvirus 6 (qPCR)

7. Cell activit

y assay

4.5.8 Human herpesvirus 7 (qPCR)

7.1 Cell cou

hting and ol viability

4.5.9 Human papillomavirus (molecular hybridizatiagn)

ilation dn?;ﬁling level

7.2 Cell pop and growth curve
4.6 Detection of bovine virus contamination (three types of cellfpassagesand e
immunofluorescence) 7.3 Cell cycle analysis

4.7 Porcine virus detection (qPCR)

4.8 Reverse transcriptase activity assay

* | %% | %

7.4 Telomerase nrfi\/if‘,a'
>

o D Fa Py N
, e S. Reagentaetection
5. Detection of ES cell-specific markers ag
5.1 Alkaline Phosphatase Staining 8.1 Endotoxjn detectioh Y *
5.2 Immunofluorescence detection of pluripotent gene expression: Sox2 *

Nanog

8% betectid

n of bovirkserum albumin resitials




Establishment of pre-clinical and clinical trial
management software




Pre-clinical animal model studies of clinical grade stem cells

» Differentiate ES cells into different types of neuronal cells
for Parkinson disease treatment

Brain transplantation of ES cell differentiated neurons in rat




In vivo detection of implanted cells

MRI images before implantation




Establishment of monkey models




Establishment of pig models




China would like to cooperate with the
world to promote stem cell applications!
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