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Abstract

Background Recent studies on stem cells have shown that many adult tissue stem cells are not
only capable of maintaining and renewing the catabolized tissue cells in organs but also
responsible for body tissue injury repairs. We have previously established several somatic human
tissue stem/progenitor cell primary culture systems and characterized their function at cell and
molecular levels. In vitro cell lineage specific differentiation analyses on hematopoietic stem/
progenitor cells (isolated peripheral blood, umbilical cord blood, and fetal liver) and
mesenchymal stem/progenitor cells derived from various tissues (bone marrow, peripheral blood,
fat, scalp, foreskin, and amniotic membrane tissue) have also been established. Particularly, we
have been shown able to transdifferentiation of some hematopoietic and mesenchymal
stem/progenitors into endothelial and/or neurogenic phenotypes in cell culture. A series of some
selected chinese drugs such as Astragalus membranaceus Bge., Panax quinqueflium L., Panax
notoginseng F.H.Chen, Bupleurum chinense DC., Coix lachryma-jobi L. and Rhodiola kirilowii.,
were analyzed and evaluated their influences on hematopoietic erythroid maturation,
mesenchymal tissue cell differentiations and proliferation for characterizing their tissue
protection and repairing functions. Results obtained from the studies at our laboratory have
shown some components of chinese herbs are capable of influence stem cell renew and
differentiation properties.

Objectives The objectives of this proposal study were set as following: (1) To functional evaluate
candidate components of chinese herbs for activating, renewing and/or improving differential
ability of neural and endothelial progenitor/stem cell. (2) To systemically collect the molecular
analytical data of selective drug for establishing pharmacological informatics of Chinese drugs on
human tissue stem cell. (3) To investigate the molecular pharmacological effect of the traditional
chinese medicine on improving cardiovascular and neurodegenerative disease.

Results and Discussion By our HSCs and MSCs proliferation and differentiation culture system,
to date we have screen 22 kinds of Chinese herbs included single herb and/or compound
prescriptions, purified herb components and chemical derivates. Evaluation of their
pharmaceutical  effects on  endothelial  progenitors and  neural  progenitors
proliferation/differentiation potential has been made. In this study, we found notoginsenoside can
promote the HSCs transformed into endothelial progenitors and enhance capillary-formation
capacity of endothelial cells. Notoginsenoside derivates QFA-15 was also found able to promote
MSCs differentiation into neural progenitors while maintain their growing potential as a
neurotropic factor. The pharmaceutical effect of notoginsenoside on the molecular based
proliferation and differential properties have been further examined by cytokine antibody array
and quantitative PCR super-array. Expressions of several cytokines involved in angiogenesis and
neurongenesis was found to be modulated by notoginsenoside and derivates QFA-15. In addition,
notoginsenoside involved in the regulations of cell surface receptor, cell-cell interaction
molecular and tissue remodeling factor were investigated. These informations were exemplified
and organized to serve as a pharmacogenomic evaluation reference. In completions of the
proposal study, we have shown that stem/progenitor cell based drug evaluation may enhance our
better understanding into the Chinese drug prescription function at the molecular
pharmacological level.

Conclusion This study demonstrates the feasibility of using tissue progenitor based primary cell
culture drug testing system as an additional useful method for systemic evaluation Chinese drug
at cell and molecular levels, which will be also aid to the Chinese drug development.

Key Word: Human tissue stem/progenitor cell; Hematopoietic/Mesenchymal stem cell;

Cardiovascular disease; Neurodegenerative disease; Neural differentiation; Endothelial
differentiation.
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% 12 L FIIGF 2 Sox-2 e LRI § 7 %% (H =)o s B2 40R|= = 8 2 4 %8 F Rh-2
B2l AR IR A 1R D F N L W BRiw e 2 #4o%> fR @ Cimifugin 2 Isoferulic
acid £r € drapt A L R % o
%iﬁﬁiﬁfﬂ—%}ﬁﬂ’ﬁf%@ﬁﬁ@%#&ﬂa&ﬁwim%a?%mﬁi
fmfe 2 453 A F] 0 %t Matrigel X FESFR A AT 7T A éw»p 0 Pz g S
Jfﬁ o P REEFIM AR R KAV ITLL g rA %\'a&i.ém’?é'é‘%#f'mgﬂ? e L O S 3

2 3 Rh-2(1 pg/mD) ~ = = & (5 pg/ml) ~ Isoferulic acid(5 ug/ml) % Cimifugin(S pg/ml)#®
L3 RGeS R g PR e ’I/q\ﬂ(?;{%,.‘#%ﬁ?\ bR %
.@%iﬁpiﬂﬁﬁ%ugzﬁﬁakg ﬁRhZWkﬁﬂiﬁwiwmwaﬂﬁéi
—Fz MR BRmE B SRR RPN A e S —Fz LRSS R LR ¢ 1 Cimifugin
% Isoferulicacid F| ¥ § g P L lmie 875 F 2 22 #axo
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fl* FfEizmed £ o2

A

MR ERFmeAR A SRS L i 3




EacH 2 ¢ BEAY A
FHP ELPHTERwe DR T B b B 2 REA - 2H g Y BREFRY
RETS 4‘3)“}”3“’“%? TERLEES P‘-:’f»%”/pi{'ﬁl’ J\vrzli’*if'mpé’4‘§<’f'b§i51%2f§-g°”§f'
Ble 7o 0 MEE G4 "R 47(100 pg/ml) ~ = F 8 (100 ug/ml) 2 2 3 A& & eh= = (250 pg/ml)
ﬁ*Qﬁ%%ﬁﬁﬁmw4£1#moh%%ﬁﬁﬁmWF'%ﬂmawﬁ%ENmm
VHERY T EIFmE A LD G S0 BRme o 2§ P\?vﬁlfglg K LER N R
%I\-"Eﬂv AR o AMGET s e Fe B U R 2 2 7J\.,.,,z“r‘;'3v B me - @B me v EYAY
¥ - 2 5 12 RT-PCR RA SHAFHE LR (B> ) SFFR 2
v agd EnSee L NFM A GM A F2 > BE R 5 =2 7E- %
5058 NCAM shih Fl4 2 € o d 2 2% 7RG 2 %A 2 82 = = 417
e end B MiFEN S n Sime 4 ARG 4 2 A v ek 2
NCAM # & A 52 2 i £ o
- HIFEFP FH AL PHN GRSRwEL LR AR -8 H4 éﬁﬁ # Rh-2
2 A A i e mClmlfuglnL;fi’ Isoferulic acid4c » NC210 » i* 2 & A7 NFEFRF FEize
AT ko] A 0 2 S 8 FRY R AR ﬁbﬂm@ﬁ@ﬁgm@mwﬁéﬂ
SOX-2 ~ 4! 5 im# 1+ A FINFM 2 4 509 1 ' % {4 3L FIGFAP#14 . > # 6 4oNSE - nestin
amwziéﬂ%ﬂm%mﬁéﬂom4gaﬁmmm F 01 £ (1 pg/ml)FF $#NCAM
5 NEMerofh 142 § BGE1e® o 720 ¢ AIE02 ng/mDa 3 HE(S pg/mh il (g5 5
fmre 4 AL F1Sox-2 mgrﬂ%g de g (T* o A A i ¢ cACimifugin >t 1~ ¢~ 3 &
P w5 4e 535 NFM, GFAP 2 Sox-2 & Fleh# £ £ 5 @ Isoferulicacid ¥ 3 @ #[E pF - 7 3
Sox-2 Zl.._\r?% R e sto v FEEER m{"‘f 7 Isoferulic acidz. ¢t » # fae i
b 0 B AR R § #rINCAMERA 14 2 £ o
BEARFATIELEE7E T Z - kERVAFH G4 R4 AN 2 4045
'ﬁu»?grdﬁﬁmNCAM&?V~%&€:@fd§?%&jﬂhﬁiaaqymﬁﬂrbmﬁ’
FRZ S 8HT PR A ST B e Fi(heSox-2) 0 kL h Y M B P 6L %
0¥ A I e A 1 (AoGFAPA FI & B4 ) ¥ b B B A e L 4
Rh-2>» F 4eip#d 58 7w dp cnlore 5 € £ 4r 7 € 3 H e > p Sk mre &0t o
e = i t’ enCimifugin>* 7 e | & pFor 2 Bepd 5 4L ﬂ‘FKZ P Fe > Isoferulic acidgz #X
€ 3 4o 5w 5E F(4rSOX-2) v fe £x " K7 A 5 w8 3 e (4oNFM % nestink F14 & £
ARFrF]) > Flpt A A it A Sete o VR EFEL Sy NG BRPRESEH o
rbo i R B S AT G R0 BN T (E Y (blhef PNCAM A Flehi
éi’&aﬁkﬁﬂﬁﬁﬁﬂ iifﬁq(w%MMQ)mﬁqiéﬁmﬁﬁﬁﬁﬁ
Bood bkl %#&Fw - -2 H Sae B_ITH AR Hp e 2o (b iEAR 0 @ g R B0
LA A B XD Z - %’“

<l
Rg

Jit

\\\

l—’rJ

I
—‘*tﬁ -:t

fafre B Fard SR RRme s A2 R
5 .ﬂ_ﬁﬁs\@ﬁﬁ&ﬁf“ﬁmﬂaﬁvﬁé S v R 2T 4
TNRGEF pr o Ft i - HEEH = = 72 F QFA-15 S = WA iz lwie il 5o 1t
A v enEg £ EFR w2 3t 7 5 10% FBS s maintain medium ¥ & {7 8%
B R “,% ¢ % £ % R nestin 2 GFAP 2 #} » 2 & 4o NSENFM 2 NCAM % #! § ‘w ¥
BAFRE P EME A EB AN O 2§ e 2%FBS shidd FHFAEFHAE R
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PEoFILE " AR A B £ & Ronestin 2 GFAP e 4r ¢ 38 NCAM A Fl~ £ 2> d b %3

FVHACHMPER9 N RIABEY Vi iR BT ER 2 R LA
ic ot 2%FBS e 3 & AR ¢ 4 » QFA-15E (7 #1833 % pF> B4 TR § 184E nestin, NSE,
NFM, NCAM % GFAP # Flehd I B m% 2, i s ¥ 8 I § 4 » QFA-15 ¢ i {7 i
e B oAk e g L 5 &Kk wme (B~ B) b b4 » QFA-15 X 7 6 BBECE K e
30 2%FBS Mk i & AT gl 4 (B~ A) o 19950 B 5% 7 i QFA-1S ¥ it &
WA Eirwie ol 50 B b e BfF 3 wie g W o

r

Fite PP A BSpame L T2 = 8 F PGS MRS AR e g e A
GAFEHU AR RS 2

dmEFAy ke @z - A F R RAEE L Fwie A LA L n BN LW SR 2 I
AP Lt S g A A2 Hon FPt - HIFFZ - B HIEY L g R A W SR
e o TF A ‘E »}‘ P/ % A I % 4] (autocrine/paracrine mechanism) o 4z & = 48 % ¥
:LEH’%T-w ERPARLIE algp\p‘\auﬁp mPe R e X PR AFmEE AR R L me
Pk Fb L 71 (cytokine antibody array)# iBla F A ,53,_,:91 AT AR e
FE AR o SR AcRBl4 ATt o ‘g [ ST Rl B ﬁ‘ﬁ{' #cis » 4oVEGF, VEGF-D

% Angiopoietin-2 ¥ P2 jrE AR E TG P AR R AE B I REL § 4 A5 Ml
% jjr% bl4cAngiogenin, HGF, IGF-1, PDGF % PARCHR® § P! & L& & i IR % ; ﬂ g
L EART A &/ p 2 S A L R w7 e E 0 ¢ FEENA-T8(CXCLS), Eotaxin(CCL11),
Eotaxin-3(CCL26), MCP-1(CCL-2), MCP-4(CCL-13), NAP-2(CXCL7), IL-la® IL-6 » 7 F
B 4c o A 30 eI o

- 1 * T FPCRY 535 ;fi LIS T B LR T AT Rt S E S £3
BB Ly 0 XTI = - i{ {1 j# {¢ Leptin, Plasminogen, Thrombospondin 1,
Thrombospondin 2 & A 1 ¢ ~ £ 2 (B A, } Bl), ¢4 2% % (4rAngiopoietin -1&-
2, Angiopoietin-like 3, CXCL-4, -5, -6&-9, FGF-1, VEGF-C&-D, IL-1B, neurite
growth-promoting factor 2 ~ (TGF-a) ~ (m?2 3 X ® (EDGI, Ephrin-A3, FGFR3, KDR, TGF-3
R1), #4%%]3 (4vHAND?2), VE-cadherin, Jagged 1, Plexin domain containing 1, TIMP-3 %
AT ¢RFLAREWEA TH)- E{%@@U&EM%MJMEHHWHN%Hﬁ
Integrin oV, MMP9, Neuropilin 2, Prostaglandin-endoperoxide synthase 1 % 2 %] & % 7| = -
8P F A g T (B B) -

WAPT Y FRE A DRWE AR P2 8 F S A d ke L2 LR
PCR@JWﬁ%ﬂifﬂﬁﬁaiENA78KXCL5ﬁﬂéfH§FW%ﬁﬁzgiiﬁ°ENA78Q
g PP LB E RE L SF?—T”Tﬂ‘ it* (KochAEetal)) Flpt A kA 3y BEFH= - 2 ﬁ e
17 ENA-78 Hﬂéf?ﬂ’ﬁﬁﬂﬂ CZ B HNEY ALEH ENATS gl AR o i E s 0 Y
% ENA-78 3 & 2 i #mal Fend B r B { 8- ) g3 o

FiA B9 BRpimie £ 5] ¥ 1= = 2 $#QFA-15 fljcts » B Fimie & i jp M endm
% HE @”?%m AF A E B AN Fo 2 B

d By & % e (Fae QFA-15 v Bag = flEp 4 B ir lw e endd A 1Y B b PR E g
.ﬁ;wwﬂ%ﬁﬁﬁ—ﬁﬁ?;:ﬁﬂwﬁm%wﬁﬂ%&”&ﬁi@ﬁﬁmﬁﬁ’%?ﬁ
B ehp /% A F % 4 (autocrine/paracrine mechanism) o 4 )4z & 2f A B £ §F w2
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4 £ 10% FBS & A& ~2%2 % A2 2% % A7 4 » QFALS fjkts = % enlm e 12
Hiro LM wme R AL e R AR B A BE AR - (AT 0 B
(2%3¥ A ATQFALS) B A ET o g - H e PFFARFEFwe L £ 4 R4
Acrp30 (adiponectin), Nerve growth factor(NGF), Betacellulin (BTC), 1-309 (CCL-1),
Insulin-like growth factor binding proteins 4 (IGFBP-4), Interleukin 6 (IL-6), Leptin %
Neurotrophin-3 (NT-3) % ‘m® jc % ; % "% 32 % A hn 7 k&R P > 4o Angiogenin,
Angiopoietin-2,  Brain-derived  neurotrophic  factor(BDNF), Bone morphogenetic
proteins —4,-6(BMP-4, -6), Ciliary neuronotrophic factor(CNTF), Epidermal growth
factor(EGF), hepatocyte growth factor(HGF), Interferon-inducible T cell Alpha
Chemoattractant (I-TAC, CXCL-11), Lymphotactin, Pulmonary and Activation-Regulated
Chemokine (PARC, CCL-18), Platelet-derived Growth Factor BB (PDGF-BB), Regulated
upon activation normal T-cell expressed and presumably secreted (RANTES, CCL-5), Stem
Call Factor (SCF)2 Tissue inhibitor of metalloproteinases-2 (TIMP-2) % 'w % jfc % e L&
T (e H ek * QFALS {RPFRIFRB it A RE(R - B F 2
FEF A2 EN BB AAY AR AR AL A A% QFALS T ARE §
T % e e g % ¢ 45 7 Epidermal growth factor-receptor (EGF-R), Epithelial
neutrophil-activating protein 78 (ENA-78, CXCL-5), Fas/TNFRSF6, Fibroblast growth
factor-4 ,-9 (FGF-4, -9), Granulocyte-colony Stimulating Factor (G-CSF), Glucocorticoid
induced tumor necrosis factor receptor (GITR), GITR ligand, Growth Related Oncogene
(GRO), Insulin-like growth factor binding protein —3,-6 (IGFBP-3, -6), Insulin like growth
factor I soluble receptor (IGF-I SR), Thrombopoietin (TPO)% Urokinase plasminogen
activator receptor (WPAR) G B+ - C) -
E- 1% 2 EFPCREAHFFQFALS 4! S iwre # it BIr A Fl A E 2 P o 4oB -+ - #f
i+ 0 X PIQFALS f# 18 ACCNI, KCNA3, KCNAS5, KCNN2, KCNS1, SCN1B, SCN2B,
SCN4A, SLC18AI1, SLC1A2 % A %] ¢ ~ £ £ (B = A)- iz £4v CACNAIC, CACNB2,
CLCNI1, CLCN3, CLCN4, KCNG1, KCNMBI, SCNIA, SCN2A2, SCNSA % L 7] &% 1|
QFAL flpcts F m € T*5(B+ = B) -
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Lps FrRAF At EREET AL (DA S e o T
20(S)-protopanaxadiol # H ~ 14 48 ' b -Qr'ﬂ\‘;"'%']\:’ IR 8-
#1-Rg3 ~ Rh2 ~ Rsl 2 Rs2 » P % ¢ 5rRbl i & 4 383 3¢ & #Fg
FHH G Piohs B R > R AR 3H S BaE fﬁ iv 2 l’bi””"qﬁ%k\
f2 o FE o oo b RA T Pk o kel o ()4 P B
20(S)- protopanaxatrlol,a ﬁ LA gB ﬁ Gl Azt i 4B -r]—Re ~-Rgl o p e 4w
Reihi & 4 1@ xb iy 2 g L |~ "o L iR 25 > WiEDNA,RNA S & - Rgefnd & 4 18
#ﬁi%ﬁé%?ﬂﬁﬁﬁ’ﬁwﬁxﬁ%ﬁ’%ﬁ%ﬁ’%ﬁﬁﬁJ’%%ig’%i
Ko fua i (3) A% fe(oleanolic acid) & H ¢4 %8 H-Roo P w chf FAT Y ¢ IR
A ga -;—IRgl Re#~ ’Ffr'v_‘ 5 1L B2 T ﬂﬁ‘}’l’&E" AN $ SEES N ﬁé_ﬂ_? oesr
ELNUP <o i I}‘Iﬁ@uﬂ’r o E & g Lmir - F v F o @ HPEE D —Fz gk e ae A g
& #Rh-2 (ginsenoside Rh-2) 3 #r#] %% ko 2 £ (Yun and Shibata 2003) » & #F5 7; ' ¥2 $A
A% 2L i (Zeng and Tu 2004)  p* *FRh-2 7= ¥ 3EFNMDA X 48 5142 e [ lm o2 7+ = > )
BT R R G p A (SR ah#E e (Lee, Kimet al. 2000) o 3t A 73 EH ¢ RIF R 0 Rh-2 F
Bt o gfmie dd L 2 5 0 -g MR SR R RAES RN A dmre 8 ? 4 & 2o
Rh-2 7§ s # @ TP lareairsccd P2 &7 @0, Mhn g4 SEFFGET
PETHEILGNA S8 FE AR A HE N R EWOE T IIRE P AGET
e TR RS R TR N e e F IR AR

= - (Radix Notoginseng)“t  «1:i & § »zt A 4 = = 4 H(notoginsenoside) > P # ¢ = =~ &
HE G #rdle 'J‘ﬂkﬁéé«‘ﬁ‘%‘\ﬁz EH > Fndr R &Y L5 ok 2 E HGEARTRZ F ook
(Wang, Xu et al. 2004) ; = = >*APOZ Flat4p /| RE4 P 77 A4 H & 75 8 (Wen, Xu et al.
2005) c AT FE P RIBFR o= -2 ﬁﬂ’ﬁ RECET RIS ERCLEE AL N A S T XL
EFUHGEARP L FEG F A A2 25 BHT e p\ R’éf*,ﬁp}m’?éé};‘.&-&r
Angiogenin, HGF, IGF-1, PDGF 2 PIGF % & § 4 S Aphf ik > 1 *h = = 2 32 ¢ Afra § p

AW BRhn e AT A s e W/ A B AR B ok (¢ 35ENA-78, Eotaxin, Eotaxin-3, NAP-2, IL-1a,

IL-1B, IL-2, IL-6, IL-8, IL-10, IL-13, MCP-1, MCP-3, MCP-4) - = = & {-}'? 2 SRR Lk

w Hp edn e 4 fe(deSox-2) o e E_f ¥ W R PEAr € of W re AR A K lme & i (AeGFAP

AFEEEH ) o

Z -2 pTA FQFA-IS Y BaE S WA Eirimie ol S R B RET B H wmir4p g

Bl e X E R o PIQFA- ISk E R B A 54 £ A MBS B0 chA T

£ (#]4: NGF, NT-3, BDNF, CNTF % EGF) » & 8.4 ¢ * 4 4EGR-R, FGF-4, FGF-9% jjir % 3

6 ochd RE o

< i (Cimicifuga) A > vhH % Hc o B3 ic 5 4ch 23 > D10 S o A fpa A

R P4k (isoferulic acid) £ 7 *% BRE ~ f2# ~ U7 2 $LFPE(F* o 2 i (cimifugin)

25 ¢ fRA S drgliTH o ”*\‘”Jt‘ RIS s L 5 drdld g ) A B Spwre s i
"3\13‘3\ B AL S g 4 2 ke Ijtr—%(clmlfugln)E B P R E IR e A

M oimamre 2 TE% o BIPAREA S A hB BRI AP o

zkéL%JH AR Y RS R/ SR P T Lo GEX L FAEBRE LR
$ R E A Y Eo B A A L A EE Y B AL e B4
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A

#ﬁw?@%#’n FHNER FET oo AP ATREF e s P4 SRS HFET o R
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Ctrl, | lpg/nl |Spg/nl | Tpg/ul | bug/ol | Lpg/nl | Dpg/nl 1ng/ml bug/ul
A% E ¥ Rh-2 ZEE¥ [soferulic acid Cimiferlin
Bl— o~ ¥ B2 08P A4 S5 inm s B3t v — o H B R B0
Bt A BBy Hakis o ﬂ ]1\ 1;L m”&'i{;%éf% Boitas s g Aw5Ree 0 b3
Mo '/"4;2

Fo FPRBIAGBN L AL 5 AW
pﬁlgﬁiwﬁmea ﬂ¢& o

(A)

Z £ H(ug/ml)

(B)

Zkefdugm) 0 5 Ztgdgm) 0 5
Sox-2 (193bp )

R (G (175 bp)
B Rex-1 (306 bp)
B G AP0 (318 bp)

KDR (555 bp)

B D31 (323 bp)
-VE—cadherin {149bp )
I < Os (308 bp)

Bl=- ~=- .a-“‘q“ﬁp\ A Bpimie 2 £ 4T e sk
A A B B oI p A R ARA A S FR AT TR > B
FOF - A rZ S B Y K- AR e T A IRk (R A H Ay T
AN A T BRI FET) 0 b P B dm e 1Y RNA {8 0 12 RT-PCR 4 7 ¢ 287 o /%0 Bk ‘w72
R PP AFIBRI )2 b g r AP AFBET) -
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= lug/ml

Control Rh-2 lug/ml Rh-2 Sug/ml

Control Isoferulic acid 1ug/ml Isoferulic acid Sug/ml

Control Cimiferlin lug/ml Cimiferlin Sug/ml

Bz ¢ EX0HERA R s oo — i )2 8%

#%d R ERee s LA X dn R4 e 2 Matrigel 3 % 0 A~ B4~ F MR R D
PESL P L p t ERERERY )3 2 87 By B o i 2 HHEE
PEERLSME SR LA -

e i af
glﬂ BiEE
% 3 15AE
; § B E(ug) | B E (ur)
% 4 %M 100 500
© L mig 100 500
' . =+ 50 2%
£HE g Zx(kE)

We ~ ¢ BRI T ER0eL LHADRE
AR BRI 0 5 AR AT IR ARE R B R e s o A B4~ B R
B2 ELERBERLE  hwe i w0 kY FRERY T EIR w4

E 3 73k

~
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Wi ? EHFRFIFER0eFTLI2LH 5D
(R AR

2. P BRI

a7

L ©

B> ¢ BRI FERwe s 24 850
(IR LA

20 FEoR SR

a7

pre

cell number ¢ 10000)

[

L)

| )

[R—

il ]

£33 4 i It

0l
Dh#E
LEL ki

B E(g) | SUE ()
L 3 100 50
mhs 100 50
=t 50 250

E2
E2

E2
E2

BRGEH S SRimie 4

Brsme 2 £ 37 L
cF A i’xfi% W A o A A S W BRAm R (8 o A Bt ~ B M E
180 el imre T3t ENEHEES ‘S VTR B

1: 13 %% (NC210 only)

2 & ISR

3.4 bt A +2 868k 100ug/mi
4: 4034 A +2 868 S00ug/mi
5.4k 4 A+ 4558 100ug/ml
6. 44364 A +oe 3@ S00ug/ml
T:40bigh B += + SO0ug/ml
bl A += + 250uz/ml
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(A)
Zte&H M -1 10 50 (ug/ml)

SOX-2 (301 bp)

NCAM (341 bp)

NSE (301 bp)

Nestin (294 bp)

5 o pmdaed NFM (311 bp)

GFAP (498 bp)

GAPDH (313 bp)

(©)
Cimiferlin M - 02 1 5 (ug/ml)

NCAM (341 bp)

. by NFM (311 bp)

GFAP (498 bp)

®
KEZH¥ M - 02 15 (ug/ml)
Rh-2 M SOX-2 (301 bp)
GFAP (498 bp)
GAPDH (313 bp)
(D)

Isoferulic M — 0.2 1 5 (pg/ml)

NCAM (341 bp)

NEM (311 bp)

NSE (301 bp)

GFAP (498 bp)

= ~ ¢ B iR R Eir e 2 4 50 R R
—HEBATEELE

MmF B ER R AINC2LOR A MR AAY > BEFAUS A2 BHESZ - 2 F
(BIA) ~ % %2 3Rh-2(®B) ~ Cimifugin(FIC) % Isoferulic acid(FID)# % = % 5 » fc &
Erg ehimie o kB 1#10*éhim # 3¢ {7single cell RI-PCRA 45 H 4 S M A Flend £ £ B o 47
BliEehgenes 7 A4 50 BRiw e M2 FISOX-2 ~ 4 S B2 A S & e L FINCAM ~
A5 e L FINFM, NSE 2 Nestin ~ = #0457 fn oz (2 2L FIMAP2 {oAd 503 5 fme (2 2L
F1GFAP > GAPDH % internal control °
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(A) N
100B+HIE
—— tmaititain meditm
i —o— DWER+2% FBS
o 1O0EHT | o
g —a— DIVIEDLT 2% FES+HJFALS
=
T 100E+06
1.00E+H5
day 0 daysa day? dayll
Culture days
(B)
maintain
medium
DMEM
2% FBS
DMEM
2% FBS |
+QFAILS

(C) Maintain
medium 2% FBS in DMEM

QFA1S

NESTIN

NSE

NF-M

NCAM

GFAP
GAPDH

|
1
+

A~ == 372 % QFALS e 4 B iz mre 2 4 S4B ehi 58
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B2l HPET1 RPL13A  GAPDH ACTB

1.E+03
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1 21540

£
F 1E+00

E 1E-01

1 E-02

Test/Control Ratio
o]

d1 — 1E-03

1 E-04

0+3 L
Lo+
20+ L
£0+3 L
w0+ L

; ; 2
Houzsing-Keeping Genes Control Sample

B+~ FRrADSRWER I - 8 H %S Hi F2 A5 84H7 MPATE
A E

d SR e Hpsfered » S A e FR AR SR TP S 8 H
B % (testie) » 2 & £ /EJ2 (control ) ¢him?% ¥ 4 B=RNAS » & * RT? Profiler PCR array
system(SuperArray Bioscience)4 17 H x f 2 S AWM A FIAE L R - Bl(A) 5 =
S A HERILE M B AREPRAT BB E 2 - B HAILE € RARE AT FIO)
= & test % control £ ¢rvhousekeeping 7k ] 4 I ] » + B] % PCR array=iScatter plot.
BI(A)? i %] & fﬁ-‘ﬁ”ﬁ, : LEP: Leptin(obesity homolog, mouse); PLG: Plasminogen; THBS1:

Thrombospondin 1; THBS2: Thrombospondin 2; ANGPT: Angiopoietin;
ANGPTL3:Angiopoietin-like 3; CDHS5: Cadherin 5, type 2, VE-cadherin (vascular epithelium);
CXCL: Chemokine (C-X-C motif) ligand; EDGI1 :Endothelial differentiation, sphingolipid
G-protein-coupled receptor, 1; FNA3: Ephrin-A3; FGF: Fibroblast growth factor; FGFR:
Fibroblast growth factor receptor 3 (achondroplasia, thanatophoric dwarfism); FIGF: C-fos

induced growth factor (vascular endothelial growth factor D); HAND2: Heart and neural crest
derivatives expressed 2; IL1B: Interleukin 1, beta; JAGI: Jagged 1 (Alagille syndrome); KDR:

Kinase insert domain receptor (a type III receptor tyrosine kinase); MDK: Midkine (neurite
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growth-promoting factor 2); PF4: Platelet factor 4 (chemokine (C-X-C motif) ligand 4); PLXDCI:
Plexin domain containing 1; TGFA: Transforming growth factor, alpha; TGFBR1: Transforming
growth factor, beta receptor I (activin A receptor type Il-like kinase, 53kDa); TIMP3: TIMP
metallopeptidase inhibitor 3 (Sorsby fundus dystrophy, pseudoinflammatory); VEGFC: Vascular

endothelial growth factor C
BI(B)® & F % H-sg B : CXCLI10: Chemokine (C-X-C motif) ligand 10; ENG: Endoglin
(Osler-Rendu-Weber syndrome 1); HGF: Hepatocyte growth factor (hepapoietin A; scatter factor);

HIF1A: Hypoxia-inducible factor 1, alpha subunit (basic helix-loop-helix transcription factor);
IENG: Interferon, gamma; IL6: Interleukin 6 (interferon, beta 2); ITGAV: Integrin, alpha V
(vitronectin receptor, alpha polypeptide, antigen CD51); MMP9: Matrix metallopeptidase 9
(gelatinase B, 92kDa gelatinase, 92kDa type IV collagenase); NRP2: Neuropilin 2; PTGSI1:
Prostaglandin-endoperoxide synthase 1 (prostaglandin G/H synthase and cyclooxygenase)

Bl (C) ¢ o & F] ¢ g B . B2M: Beta-2-microglobulin; HPRTI1: Hypoxanthine
phosphoribosyltransferase 1 (Lesch-Nyhan syndrome); RPLI13A: Ribosomal protein L13a;
GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; ACTB: Actin, beta
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= soooo + I§ % I 5
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F o £ & O o2& oA
. P A Lt S o X &S g
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22



)

175000 —— OControl MEcalp 10%FES O Scalp 2%FEE B Scalp 2%FES+OFLLS

150000
125000 |
100000
000 ¢
50000 -
25000

Felative Intensity

B-- ~ AHFAFERWwe XD = = p72 5 QFALS fljkis » Hinte i 2 RenP T
d ML s S R iRm0 g 5 10% FBS 5 maintain medium & {7
BrREx u/?JFfL = f74 4 QFAILS fhwt 2 pF Rl e 3 & 2% FBS et Fs £ A9 8
b lmre R R (6= X e R R 0 & % protein array 4 17 H e e E A 2T ® o i
.:,_(control){% BB me s £ 5o B(A)S 4 » QFALS 15> € B H # muehim ik
% S FI(B): ¢ 10%FBS :c& 2%FBS 2 % s % pF > Wiz mre § ¥ AR & Lt
~ QFALS 6~ ¢ B 3 chiw?2 jje% ; BI(C) 5 10% FBS 7 maintain medium & 735 % pF ¢
BEAR LA e 2% FBS B & A% 4o~ QFALS 18 g gl & Rechlm e gk o

B+ = (A)
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= D = L O

B+ - (B)
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Fold-down regulation

a0 = 3833
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[a)
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1.E-05
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£0-T 1
4R
=t
00+ 1
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Housing -Keeping Genes Control Sample

L= S REARFEFweXI == w25 QFALS {5t » HH Swie s S A HP
#17 MR FIAREE

d A B SRR I EiRee 8 0 GRIEZ - 472 $QFALS & 2% FBSHK
=L ¥ S i%ﬂd EF AW R  BEE = - A FQFALS {5 & (test2) »
2 A 4 ET2 (control &) fhim 2 ¥ 4 BFRNA {4 » 1 * RT” Profiler PCR array system
(SuperArray Bioscience)4 17 2 4 ¢ hm%e 7 sl A i H 1A M O A FI A E L B o Bl(A) S =
= pea $QFALS AOLiS H B A ME AT BI(B)S = < 74 #QFAIS AJLis ¢ % is
I E ik ¥ 5 BI(C)x & test2 % control & cihousekeeping & F] % Lt 5| » + Bl » PCR
array s-3Scatter plot.
B (A)Z2 (B)® @4 ¥l & % 8 : ACCN: Amiloride-sensitive cation channel; KCNA3:

Potassium  voltage-gated channel, shaker-related subfamily; KCNN: Potassium

1

intermediate/small conductance calcium-activated channel, subfamily N; KCNS: Potassium
voltage-gated channel, delayed-rectifier, subfamily S; SCN: Sodium channel, voltage-gated;
SLC18:Solute carrier family 18 (vesicular monoamine); SLC1: Solute carrier family 1 (glial
high affinity glutamate transporter); CACNA1C:Calcium channel, voltage-dependent, L type,
alpha 1C subunit; CACNB2: Calcium channel, voltage-dependent, beta 2 subunit;
CLCNI1:Chloride channel 1; KCNG: Potassium voltage-gated channel, subfamily G;
KCNMBI: Potassium large conductance calcium-activated channel, subfamily M, beta
member 1.

Bl (C) ¢ o & F] ¢ g B . B2M: Beta-2-microglobulin; HPRTI1: Hypoxanthine
phosphoribosyltransferase 1 (Lesch-Nyhan syndrome); RPL13A: Ribosomal protein L13a;
GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; ACTB: Actin, beta
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