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Stem Cell Research: New Technology, New Therapy and New Industry
Zhongchao Han

National Engineering Center of Cell Products

With the rapid development of stem cell clinical transformation research and stem cell drug development, stem cell related
new technologies, new therapies and new industries are continuously emerging. The progress of new stem cell technologies
mainly include batch quantitative expansion of stem cells, efficient separation and purification of stem cell exosomes,
stem cell tissue engineering, etc. These new technologies greatly promote the overall level of stem cell research and clinical
transformation. After drug therapy and surgical treatment, stem cell therapy is another subversive medical treatment,
which has played a good role in many refractory diseases, including Alzheimer's disease, coronary heart disease,
autoimmune diseases and so on. Stem cell industry is a kind of biomedical industry centered on stem cell drug research
and development. At present, 14 kinds of stem cell products have been approved for market in the world. In 2019, China
FDA approved four stem cell products to enter the clinical trial stage, and the approval of stem cell drugs in China is just
around the corner. It is worth mentioning that two class 1 new stem cell drugs developed by Beijing H&B have passed the
IND application in China FDA and France FDA respectively, and are carrying out new drug clinical trials, which indicates
that China's stem cell industry has entered a rapid development track.
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TANMIA Y R P A B AL AR B — R R R I3, AR BRI AR AL SUR S & 0 S RE 7 T BT Y R 48T
AN R R LU ARG B BE B RS, R T T AIMAIAT Y ROR . Al Bl A P AL SUB SR AR T AL ER S, AR AERAE IR
FEREHAN LY 32 J5 T B BT PR o RATTHE BRI B P A AR, R RK BRI, BERLR AR, SRS T
MR RYIIRE, REIAITRCR . BeAh, BTG ROTA RGN —LeikRE: 1) IGF-1C SR sAB I Aok BRI SR T4 iR YT R ;
2) HIBIMRER B2 KEEBOE I P M2 EMEA AR A B2 kG P 5 3) ISR e P 2 MSRIR B M3 97 JBE R o
Translational Application of Biomaterials in Stem Cell Therapy

Zongjin Li

Nankai University School of Medicine

Stem cell therapy is a promising approach for regenerative medicine and tissue engineering, especially in recovery,
protection and promotion of the function of injured/degeneration tissues and organs. However, the drawback of stem
cell therapy such as low cell retention and survival after transplantation limits the therapeutic efficacy for its clinical
translational application. Fascinatingly, the utilization of biomaterials have been progressively successful in controlling
the transplanted cells fate by imitating the cellular environment needed for optimal tissue repair and regeneration. Here,
we will mainly focuses on the engineered microenvironments with synthetic the biomaterials in modification of stem cell
behaviors. Moreover, we will report our recent progresses on: 1) IGF-1C domain-modified hydrogel enhances therapeutic
potential of mesenchymal stem cells for hindlimb ischemia; 2) Prostaglandin E2 hydrogel improves cutaneous wound
healing via M2 macrophages polarization; 3) Enhanced therapeutic effects of mesenchymal stem cell-derived exosomes
with an injectable hydrogel for hindlimb ischemia treatment.
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Development of Cardiovascular Biomaterials for Tissue Repair and Regeneration
Qiang Zhao
Nankai University College of Life Sciences

Vascular graft has proven to be an effective strategy for the treatment of cardiovascular diseases. However grafts made
solely from synthetic polymers cannot satisfy the clinic requirements in terms of low long-term patency, because they only
provide a simple structural or physical replacement without biological functions. In order to address the issue, we aim
to fabricate vascular grafts which could mimic native extracellular matrix (ECM) in terms of both physiological structure
and bio-functions. Different types of strategies and techniques have been explored to realize this purpose, including
graft structure optimization, surface/interface functionalization, and controlled delivery of vascoactive molecules.
Through structural optimization, the problem of limited cellularization in vascular grafts has been effectively resolved,
and thus vascular regeneration as well as the homeostasis has been improved. Furthermore, incorporation of some
specific cytokines (such as Dickkopf-3) into the micro/ nano- fibrous vascular grafts can enhance the migration vascular
progenitor cells (VPCs) into the grafts and further induce the differentiation of them, contributing to endothelialisation and
intima/media formation. In addition, vascular grafts loaded with exosomes derived from mesenchymal stem cells have
been successfully prepared, and delivered exosomes exhibited immunomodulation function which is very important for the
vascular regeneration and inhibition of calcification.
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T 0000 AR S BRI, AT AR A TR B S B AN, B4 T A0, B 4NN, BAAZANE, LLANNRI /MRS, PR R I R ThAE
WM THRBREIA, RIRIT MR GEBEIMR R RAEA, KBS 28 TEA DL — S RpiiiGyT, HR MG m T4
FEMM T IRR MRS, (R, Rk RS T R R A BRI X o R P 1 P30 0 A0 D5 5 8 PR A4 B I IR T SR e s,
H B 2R MURIEE R 36 97 USRS o o RATHITESE, AU crisp-Cas9 REE, i 7 AMIEIM T4/, #Fx T CD34+ 4P iy CCRS S A,
ML T — AL F P A HIV ey e . S WiAE i ge, RILEHE PRI B0E S I T 2 M AR S ZE AR N S BLE M R . A5 SRR
il CRISPR-Cas9 #[H 4ifi HSC BALIRTTY A &R BLE T HEfll -

Gene Modified Hematopoietic Stem Cells
Bin Zhang

Hematopoietic Stem Cell Research Institute of PLA

Hematopoietic stem cells (HSCs) are important adult stem cells that can differentiate into different immune cells, including
T cells, B cells, monocytes, erythrocyte platelets, etc., and play important functions in the body. Hematopoietic stem cell
transplantation technology is a mature technology for the treatment of malignant tumors of the blood system, and has
been widely used in clinical practice for more than half a century. Some genetic diseases have also been explored using
hematopoietic stem cell transplantation, but allogeneic hematopoietic stem cell transplantation has a greater risk. The
use of autologous hematopoietic stem cell binding gene modification to treat hereditary diseases is a hot spot in the field
of cell and gene therapy. Our study, using the CRISPR-Cas9 system, edited human hematopoietic stem cells, knocked out
the CCRS gene in CD34+ cells, and transplanted it to a patient with leukemia and HIV infection. After nearly two years
of observation, it has been found that genetically modified hematopoietic stem cells can achieve hematopoietic system
reconstruction in vivo. It lays the foundation for the future use of CRISPR-Cas9 gene editing HSC transplantation to treat
other genetic diseases.
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[ )] $R50% M L B i B RS L T 4184 (Allogeneic hematopoietic stem cell transplantation, Allo-HSCT) FLij
AR T4 (Mesenchymal stem cells, MSCs) #iiEMZ 2 &IFR. [J7E] BB sE 2016.01-2019.06 A #HK H 16
BERIR B P AERESE 175 #2532 Allo-HSCT B ML B35 o SR DL EIE ZIeA SRSt R 56l i) FASBUCY FlALPET %, 3
ZeMAa 314, EEE2ME 21 4, HEAFEH 123 fil. Fifd BE B IR A BT R 2R + BT i ekl h %,
YL T-40M A (HSC) 41 85 fil, WA MR T-4MH (MSC) 4H 90 fil. MSC #ijEfl&H 1-2X 106/kg, LN [ 3& I 140
FIEHTRS 1 Ko SAT4lifeis M Ed B ZREMAEGHR TENZER. [4558] 175 flEHS, Bk 113 4], itk 62 4, A
# 22 (1-65) %, HSC ft MSC ZZM4EME HHls 2 ERAE M bR i M AEs A 7 RV L2257 i BEBEERIR, BRE
AR SIRER . BRI 273 (29-1265) K. HSC 411 MSC 41 fphi i ki \ s Az )35 13 K (P=0.806) , Ifil/MiAE
AR R 14 K (P=0.135) ; HSC 411 MSC 41f) aGVHD % ARG 22557 (36.5% vs 26.7% p=0.163) , MSC 41 2 4¢
BAEGRBERT HSC HlERHARIMEE Y (77.6% Vs 48.4%, P=0.005) , 2 FEBIEERLGEH¥%ER (25.1% Vs 16.2%,
P=0.4) o [45ie] ik ygm B A G 40 A e G I S0 R T A A 2 2kl , 08 JRE I AR E TR IF BB N aGVHD Fi
WE KR, ARFREARNAIEE Bl X HRBEE— P N

[l RAPE TR, WRRTAK; fiE; BRYHEER
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KIR PERCFJE S KIR KL P St RE DA 36 o120 LR il e 74 5 i
k2, BB (R Wi SIEGE b

TR BRI B

[T S0 55 PR T A0 M A (HSCT) 3R 97 2l R B s (AML) W65 i i e A ko [J734 ] B 2047 R Be s e b
2015.05.01-2019.05.01 Wiy 74 ffilik AML 3% s Bl 98 k. 181 58 Logistic [ K& K-M A7 i 4 ST 2405 5 0 A5 I 4R 1
B rm A il HLA IERCFRE. 63275 KIR DLECHIAIAIAEH i) KIR LR SRAETUR MR R, T HE5 i iR kR 4k

[4559:] 74 fil vk AML g5 B4k 44 5 (59.5%) , 2ok 30 4l (40.5%) , HIf4ENS 24 % (1-59 8) , BoMiRT A& AR 49 il (66.2%) ,
R 25 15 (33.8%) , BAtJE KA aGVHD 16 fi| (21.6%) FK K 114 (14.9%) - ZERSHTRIN, S84 1 KIR FF R DCRFLE,
H#ME)a k4 aGVHD XU EFHE UM e, 2R BAZHAEY (P=0.019) , il KIR 5k F AR LR M 5L L4 aGVHD g A3
WIRRER (12% vs 31%) , TiABHE)GE OS REKMZFABALI A fi#1 KIR 3DS1 SEHEFAMEEMET kY, BHERA:
aGVHD K& EFF (28.2% vs 11.7%) , ZRAAGHFAEL (P=0.033) ; 341 KIR 2DS3 SR HMEH MBI, ToikBHEBHE
BIPRERITE DA CRIER NR, BHRELFEY L (9.1% vs 5.0%, 66.7% vs 10%) , ZRAFHIFERL (P=0.045) . Tift#
P4 BRI A, iR HLA DURCFZJE . fb35 Al KIR BRAL RN BAHE OS. aGVHD & RR W2 R8N BA G L.

(4538 ] AERHIET R, AML B35 %43 ek RS T A MRS A A b I, il 32 % KIR ZERRUESRL, AR KIR 3DS1 JF
P8 KIR 2DS3 B P i e -

[R5 ] XA REERRE OMRAR ;. SRS T AR SEBER IR BAEBE
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(1) 76 S0 1 &N L0 G 5 R TR R O PEF S

A 1,28 #1282 3,4

1. Rk

2. KRR BAR S ARG H IR E

3. A7 i R TARRF S RO / O B SR A ML R TR AT PR A ]
4. op [ AR AR BEMEOR BEBE (b [ 1 2222 B LI S A 5 )

[HM)] FANRE A REN S S e, FHARRERMEMN AR E FARIEMM AN H 2, ZRAERA PaE. T
SRS I AR C O B o AR GERTIE T NJFEAl 18 7 5 A LI 6 375 A 38 A D6 b R e S5 S J kTG, A A 2k e
PR R E—F TN TE B T BB 2l (U751 s SR IR S 6 48 A 52— a2 I T PRI RO, 7GR A5 1k 5 th B 40t
WRERE I RN R e ASORT TR AR TR RS WER, KT PBS, %A 2¥1077/ml, I 200 fI+-41H
AR AT IR R G e A O R G PR DA I IR, F S U A P X A IS IR % O B 5 I AR
)5, BB R AR A, WSS PO G B AR A e S 5 e A R B A I R, R R M X R O IR T
B ORA “DUEE” SEAMTE ) R, DAG BN ENIRAE AR IR, WA MAE IR RO R S A AR AL SR (45 ] AN EE
SR REFERIET SOCAZES I R, FESH I DO RE AR S e TE W o o BRSO C DA, REIR A G o B b > 35, HHR
R 5 RR DG R A B DURRIE ke, ABIESR KOG ZE AR TE T B ARAY - R B B AEAE it e, AEREAIIRDTAR SRR, JBER R

_6_
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R WROR, HOCREROR WA MR R — A e IR RO M R B R, BB b, SRR R REY , B
TR AW MG ) 53R KRB UK, B NS ) A T M, B3R 66 BORAE IR S e 43 34 2 B BRI T okl 2o
(458 ] HMBH G SEIR Kt vy RERIR TS MRF USRI T34, H OGRS A A id sl R A BRI 5%, AR IR IR —
FOBTEAEAR N DU TEHH T2 MR B -

[R5 ] MR T4 EiESERRE; HIEH

S18—OR04

PR ANRUES R ¥ K U PE T D) fiE €58 9 4 00F 52
A% 1,4 W 1,2,3 20k 1,2,3, X #1,2,3

1 FHA G =i O ERE

2. KU R HR 5

3. R A\ TN A 9%

[T 3R RUNTANN, SRR - REAR - WM (APA) A, BIEBRIATT SHFRE (AHF) KEBA, DHEER
WEEN TR IR Y AHF W7 A28k [J73%] Retrosine JEEATESTIR G 2/ 3 IFDIBRIE SHEE Wistar JCRU/NITAI I 58 5
B, itk Seglen MRS BTN A Percoll %25 BEME BE BI04 B/NIF AL 8 i APA P BE IR 10%D- &6 LR RS IR v 6 il K
L AHF B, BEMLA R A 41 EEIL/NF A NS 4L , B4l (S84 5 MG —RBPR DL AT, A7 [7) B )
Kl ALBy ALT. TBil RIMEUKT, SeBR AT ADREL S . [45R ] Retrosine IR RN IBA 2/ 3 BFOIRR B3 /NI SE T AR ,
5 BEARAFANMART B /N ANRAE 5 APA B EDEIMINIETE , Efe 300+ 40 Sk, BREE. BIMERAF. FNMMBIHWEE, KIBHRE
e, TEASEHE, fFiH3RN 90+ 1.3%; 171G 48 h KRB A MAERFF CROCHBIE, FN/NFARIEETHE, MR 90% M E;
1 w A B4, JEAARAN L RAGES, MIFIE2R 85% DL by A 4 B 4P Z N K (119.0 hvs 70.33 h) ,
ZEFAGI Y (p<0.05), HEIFHEER A KRN ALT. AST. TBil RILZ0K VIR T, HETBHRHTKT, A A 4P
6T B4, il 2 R B B (p<0.05); A UFANRi 5 B 4l B2, 1W F/AARHZE R A, A FRIRSERER 2 P A P AN

(45181 APA SR BUMITAI BRI NI RE A5 K B AHF BERLAAE I Dy A4bdiAs (ALT. TBIL 48) RGBS, ATaEpLEl: AT
20 B EL AT 30 P R 5 T I SR T A 2 AR ) 5 e SESEHERTRE DDA, SERISE ST R A T AR5 3 0 /NI S 5 AL B (R P ARER 3G 5
AN AR P AL R, B RIS SRR MR RE I ARTR, R HE/MIT A A AL -

[R5 ] APA f3E; /NIFANNE; JIFTA00; MR SETEE

S18—OR05
lﬂ?@)ﬁﬂnﬂﬂﬂé%%%mﬁﬁﬁmﬁﬁéB‘Jﬁaﬂi Rl wEsE
3K

FHEE R IR B

[EM] MERERFARNS, 78R0G AE (mesenchymal stem cell derived exosomes, MSC-Exos) FFHRF
I PR EL AT 5 5 0 A ) 22 4 ik A0 0 Ik AR WP S8 ML 5% MSC-Exos X S5 Pk [ B sy P 45 I 48 (experimental autoimmune uveitis,
EAU) WRRy71ER, JEWFeEpLil.  [J58:] RS HERIE Y MSCs, RIMEFFKE EVEIE, Bl .05 8 MSC-Exos. RAEEZE
#54%E H (interphotoreceptor retinol-binding protein IRBP) 1177 - 1191 £ ik B Lewis KR, Hil%& EAU iR, 2%
W JRIESE T RERFFE N A WKL ) MSC-Exos &4, W5 IR FSH 25 W5 S i R RBLAR AR AL, OCT WG ML M, i\
BRI W RES RAEA IR - RSP R A T 4B 5E S I M 48 MSC-Exos X Hu)5ids Tt T 41 BG5E M 52, R AT RS Sl 48 MSC-
Exos X SRIEJIMLITE M52 . R F AT eI KIE 1Y exosomes fEJg X . [455R] 453 R 50ug/ml MSC-Exos ] DA R 45
PR, WA R RS 4%5 i S i 0 IV o AR A/ S8 SR IR K BRORIE ) MSC-Exxoss X3 T 4 45T 1025 o), AELRT DL S 98 4 MRS
AT HEAN ORI 1) exosomes REAWRIFER . [458] LihFs 455K MSC-Exos W VAT H & e M i IR 1 /iy %1
MSC-exosomes A Ef [ A4 A T RE S H A MRS 0, A AR IR YT 2590 sk 2 314 1 IRBHI R B 52 -

[SRsm ] MR TAI0; SMBR; AR
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[HA] BT, SRR gt e, W nm b AR IR RO D A A RREOR A M A BEXTIX— XM, P 128
S AT ARAE A A RS A L0 A — PR AT AT I A0 o AELE T3 M T S AR AL R S AU AR A AR ) 0 M S e S e, [ 7R I
PRAEFITGT, BRI BrBemo sl e . k] Gl Lr R g f2 i fE R N 208 B SRR, L2073 B R 5w DL
RN NG ML T A LL R A ALRR I o ZE T IS P BRSSO — P BT L A 22 B AR, BAXT AR 3wk, oA, E40
MBS IS [Z55] F T GRS IR AG B AT I 7 M SR g CD34+ 3 i 120 i A A% A IR AR A 21 R AR IR e b 4 B R B, B
HH A BEHERS , ML H MR E RF 2R WALRSMUA R, 1558 7 R3ER M EH &5 BT, M CD34+ il 1
MR LR AL, IR AL RS SRR, B BRS R BARIEAR R LR SR R e P i T 74k, 5 CD235a
FRIE A ] Be AN 5 e 58 B oA 4 SR BL,  MILAT 26 1 JeAR e UG AE CD34+ ¥ ML FANMILL R Ak s b S AT S s i RABU%E o IR
] DATE B IR P L8R AT A A, A AR B AL R A AR B R AT DA M, A5 SRR MR i, AT IR
S LR R TR I B G 3 L R AR AP R S B LU AP A T — BT A T RB I, AR I AR B A AR I R

[REER] ST LLRE T AT BRSRIk
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%g%zﬂﬁﬂi — WRRAR T 2 5L 0 SR G N AT R D5 il 70 1AL L BUME G W SRv 451 8L 1 F 5
T Y

IR — BERHRE R (A48 B 2R

[HW] T AN ZE, RYKSBOGHEEXNFIRKRRT —HEERMIE. AFHRIEN R R T4 (human umbilical
cord-derived mesenchymal stem cells , HUCMSCs) 245 LM AT i T4, ERamAelmBEaERNEN, AR
TR AN, TR AL ARG R Rt — B ST AR R BT, RS RSRAE . (053] MR 4 B HUCMSCs I Fl i 5¢
e GeAT R o T IBF IR R AN R AR R 2 0 JEORE, @ W BRI 2 310 ) 4 th — Pl B0 A 2 S 58, A BT B S R, JF A ak
HUCMSCs &5 K BB WHR AR , 8 R RAR LIPS IPMEE R (455 WBF14) % HUCMSCs [ ik CD44 i
CD90. S IFRI W oR IR UL - BRERHK R 2 A S R BB R TR R B0k . A IR B BORE & R LA B AP stk A (p < 0.05)
RS, NRIEMEEDES AR BRI e Z RO LA (HAXR + T4, Compound) > (BAIZHH + T
a4, Scaffold) > %#XH# (Blank) (p < 0.05) o BhAh, RIMEER KRG ALHHM HUCMSCs #EI H RAFH s it [458]
HUCMSCs A8 BB A FA0H0 . B8R AR RR A R E A SR RAF IS TR, HAi3k HUCMSCs &5 SD Kkl
JRE R A H AR AR RCR R AT

[Oesm ] B HRATHR; AR W MIBRKER; AR T4

S18—ORO08

HRNGF . ST AR R IMIRIG R 7 Fa e R
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