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Prunellae Spica Extract Suppresses Teratoma Formation of Pluripotent Stem Cells through
p53-Mediated Apoptosis
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L Abstract O|2|E 7|

Induced pluripotent stem cells (iPSCs)= £+t self-renewallt 23t 53 & HIOIE7| M= FAISH E4
S HOIC} /n-vitro HO0AM 23tEl iPSCs= undifferentiated iPSCs (USCs)7t MZX|Z2H| LHO| &=xE =
1, jn-vivo2 O|A] Z teratomas A-dY &= RULCH MEtM HOFJUE= USCE MEiIM o2 HAHSt= 20| Of
K S 85It Prunellae Spica (PS)= T& ASA=Z, 2, Ao, &g HES ot A2 LM U
XIS iPSCOlAMel 282 TE HE ZUR/ACH & AFOM= OEHEE FETH PS (Extract of PS, EPS)7Zt
G2/M MZ F7| FX|, M= U &4 A2 Y, DESEE(or Of Me| Hd A USCO| caspase BE3E
E8 USCol MZ AME (apoptotic ell death)® RIMHOZ QEBiCH= 242 2QISIQULCt E3 EPS= p53
=Xt downstream A LHHES SIHA ME Lt, p53 knockout (KO) USCOlA= EPS7 M= AMES R
SHX| %o, O|2M EPSE Qs USC AFEE p53-dependent®e &QISHRACE ALCH?L iPSCs Ref &3t
MZOM EPSE F8 =dE FLUSHA &R Ef Injection & EPSE Xe|}HE [f, p53 WTL| iPSCOH|A = ovo
teratoma HE2 TIEOZ YWX|SIF L, p53 KO iPSCOIAM = HX|SHX| Z3MCt Ol TS M, 2 A
T Z3It= EPSE teratoma EEE HSHA MGt &EE 7K1, E2E MEOM= |RF 582 LE
LHX| gtebz, oSt 28Xl ipSC 7|8l MZ XzH /f2o 288 + AS A= HQIL}

L Takara ME& 0|89 method D[22 7|

p53 WT hiPSC, p53 KO hiPSCE definitive endoderm (DE)2 A hepatocyte2 =2} FE50] HHZ 7
ASIFLCE ZF hiPSCE Cellartis® DE Differentiation Kit with DEF-CS Culture System (Code Y30035)& O[|&
8l definitive endoderm2 2 235IQULCH DEE 238 S =817| H, Z hiPSCE= Cellartis® DEF-CS Culture
System= O| 83l 5 Xt&Q| ACHZ = BiYSIICt DEZRO| 23 7YX 2t MZE TrypLE™ Select &
22 detach®t F, Cellartis® iPS Cell to Hepatocyte Differentiation System (Code Y30055)& 0|83}
hepatocyte2 =2t FESIRALCE &2+ 9, 112 X0|= hepatocyte progenitor medium2 2 H{X|E XSS
o, &2t 14, 162 %}t0|= hepatocyte maturation medium2 = HHN% DML 23 18YXEHE 2
2OIC} hepatocyte maintenance medium@ 2 HIX|E WH|StAUCH £3HEl MZ = hepatocyte marker?!
CYP34A, alpha-fetoprotein (AFP), albumin 23 0| F7t5t 1, Oct4 Ha*.’ﬂo| dASHRALCE
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Cellartis® iPS Cell to Hepatocyte Differentiation System (Code Y30055)
hiPSC2| definitive endoderm (DE) &£3t &, DEQ| hepatocyte 2%t F=st= A 1Y X[l
2571 hiPs MZZF0|M HEH0| =HQIEACH, StLio| Z2EZ 2 LY hiPS MZF0| HE Jts
90% O|&e 282 7|8 M= =3t & F7| HiY (22 = 14Y 04
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An antibody against L1 cell adhesion molecule inhibits cardiotoxicity by regulating persistent
DNA damage
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85 YA Z=ALQ doxorubicin (Dox)2 218 REE= Y =9 7|H0 gt g7= & Kz= 2ot
HE=Eo HEEN MTES daAZ = AUCE 2 AFO0M AR A X Dox X|22 QI3 DNAZL
M2 M™Eat LWOMZE  (vascular endothelial cells, ECs)0AM= L1CAMIt DNAZb &A=l focietol
colocalizationdt= 1t AEHE fibrotic phenotype (endothelial-mesenchymal transition, EndMT)E & 2ILC}
= Ag ZUBIACE 2 =22 MAEL anti-L1CAM X2 Ab4178 H2|StH, LICAM 1S, sio| T
2, XI&EXM2 2 DNAZ} &4E fociE ?:*_’t)\lamft AS SYHSIACE Eoh AT TMO| HAHI0| ZALE
mouseO| Al EC-specific p532] A4 &3 M3ZF, L1ICAMII DNA 24 foci9 colocalizationg Z7tA|7|
= BHH, Ab4172 0|23t FE2 ?:*ikl?_llif% Ag =oI5RACL 0|t &M, Ab4170| fractional
shortening #2-2r 2T E AT 715 HOZ O|Ysta, LA AR Dox Xz 0|22 HES AHHTHC
= A2 YSSALL H2-T SA=RH [Fofet DNAZE &4E 2 Wil AﬂEOﬂHi L1CAMJ-f
EndMT?} upregulation £/EE, O] of .

Sl Aba172| & MEO| st 7tsdE EOELH Ho=Z
nuclear LICAMS| MQE X8I0l MH I
S Mo CHsh ZopAEQl ojgtHo| &= 4~ Q)

L Takara X1I§% 0| 2%t method O|Z|E 7|

hiPSC =2 AZM=ZRb S WIMEZ (LA ZARE o2, ZARIO] ZALE(X| @F2 )5 HiLSHY, A}
M ZEAE LHJ-LI {22} endothelial LICAMO| &2 MZ =40 F&S 0/ = JUsX| ZASnX; At
hiPSC |l AZM=ZE MiraCell® Cardiomyocytes v2 (from ChiPSC12) Kit (Code Y50025)8 At oO, H|

ZTAS| ZR2EZO M2} 50 pg/m STO| fibronectin & Z|0|EO0AM HIYSIAHLCE HUVEC MZEF
control 22 L1CAME EtZHOZ 8l= siRNAZS transfection SISC} Seeding 48A|ZH &, ZH 2| HUVEC
M= = 35 mm confocal dishO|AM hiPSC S2i MZM=E 4 x 10° cells/dish)2t 74 59 7F HiKFSS o0,
seeding H|Z2 80:10| ULt (HUVEC : hiPSC Feil MZME =80:1). MEE 37°C, 5% CO,2| =740 A HY
o Qo hipSC {ef “:Wlit._ & HfX| 2l MiraCell® CM Culture Medium v2 (Code Y50023)2 O|&
SHRACH Of 2U0tCt HYX|E wetstn, hipSC Ref A2MZe #E2 12 7+ 0|42 o 28 % J5H
SHRUL
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MiraCell® Cardiomyocytes v2 (from ChiPSC12) Kit (Code Y50025)
-g})gx.”g 0|_9.'c'>'|- ﬁe J—l'o I:IAol 95% 0|AFO| —I—TEE |'E._| hiPSC '|C')rEH )SE'A'"E

Cryst d2MZE 7|5 =2
g 9s 58, 0|2 82 RUA 2, 0|2 = XA oot H7| deloty #Had &
0t =& X3} §lo] F7| HIY HAE 2tz
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Functional human iPSC-derived alveolar-like cells cultured in a miniaturized 96-Transwell air-
liquid interface model
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Human induced pluripotent stem cell (hiPSC)OA =213t alveolar-like cell2 520 $HI& 0| donor
PoAF 7He nbEE 9%t

bl

variability® Z+ human primary alveolar cell®| $tA ¢l0|, =57| Hgt =&t A
St E742 #8F F Utk 2 =F0|Me= 96-Transwell microplate A|AB0|A{ 2] hiPSC = 2H
alveolar-like cell2 H{¥Sh= air-liquid interface (ALl) HiHS AI§SICH hiPSCEEE lung epithelial
progenitor cell (LPCs)Z2 =T 22l MZ= monolayer?t #2 ﬁEH% Ho|H, 7|sXoz M=l
alveolar type 2 (AT2)2 &2 &I MZ=2 FEE(ACL H2[SH A A HIAE AT2-like cell2 TH
MOo=Z HO|E alveolar surfactant THEHZ Ehsiat IameIIar—body-‘Ef é% TZE gddts 529 EFHE

ALk AT2-like cell 7 HEE epithelial barriere] 2FIEZE custom@Z  KN&HEl 96-parallelized

I-II

transepithelial electric resistance (TEER) &8 7|7|2 Sl =QIE|RUCE /n vitrod| A IPF ZED} FASH BH
S LIELZ| {8, IPF 28Xt alveolar =R ZEE @2 cytokinedl growth factorg 0|83l 7|5
AT2-like cell& XI=3HSLLCE Cytokine2 pro-fibrotic biomarker2| mRNA 2|t CHEEE 2| D S0|AM ZH|
D=5 XIFSHRACE MF2tA, hiPSC Faiel M= ZE A|A"2 E-SH IPFe| EXE & Mg = AS1t
SAOf, Ao i8S 2|8t miniaturized medium throughput2| A8 X% 2 QUCH
A Definitive Anterior foregut NKX2.1* lung epithelial Alveolar epithelial type Il
endoderm endoderm progenitor cells like cells
= N 4 V P . B N ‘ﬁkk»ﬁf » lﬁ}\i»il t 2 | N
=) = CI = = [ { = I % 4 = ®
l ) v Pe® Aeddod SS® { e ’ l'hﬁ.im‘
D0-6 D6-10 D10-14 | Du-21 D21-23 | D23-24 D 24-27
“ | | | A .
CHIR99021 Noggin | CHIR99021 CHIR99021 CHIR99021 |  KGF KGF
NaB SB431542 BMP4 KGF KGF IBMX IBMX
ActA ATRA FGF10 FGF10 cAMP cAMP
+RI (D1) ‘ DAPT DAPT DEX DEX
] [ | +RID21) | 4RI
submerged ALl

L =20 ALEE Takara 23 HE LOLEY|
Ctest 2212| Cellartis® human iPS cell line 7/12/18/22 Kit (Code Y00275/Y00285/Y00305/Y00325)
Cellartis® DEF-CS 500 Culture System (Code Y30010)

All-in-one system®| hPSC (hESC, hiPSC) HH ¥ HHX|

. HYQF HYX|, Additives, Coating Reagent =&t

Feeder-free, serum-free HIZ2 2, 38 Rif d&2 =8 a3}

Monolayer HiY¥S &%t # o M= MEf FX X XA 23 %243t
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Analysis of the behavior of 2D monolayers and 3D spheroid human pancreatic beta cells
derived from induced pluripotent stem cells in a microfluidic environment

Amal Essaouiba, Rachid Jellali, Marie Shinohara, Benedikt Scheidecker, Cécile Legallais, Yasuyuki Sakai, Eric
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Primary human B-cells/islet= 2P8X 21 H&/41t donor diversity2 21t He*ﬁ._i Xf0|7f U0 G A
It in vitro 2R 2+ HA 74 QUL Human induced pluripotent stem ¢ ¢
¥ ofE 232[d A MUY HF KNZHE fIot fYSH M= %E%QE F= 20 JAXEH in vivol|
maturity?t 7|5& Malot7|= OtEl 0f2{Z0| ULt & ==2 hi
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= 0|
monolayer HIY HAlS 0|31, O F_!EE HH°k5| A1Ii'— 2l 2l, PDX1, MAFA positive staining, C-
Peptide 4, =& ¥ EET (glucose)dt GLP1 &0 S0|Hoz Ht3etE QISHRACE SHX|TH X H
W gtAloz H|YE MIE=

|_

(

HQF ZZ1 (extracellular matrix coating, M|Z FXt Al7h cell inoculation
density, flow rate)2| HZ % 2D biochip22| H-&20| 0{2RICt. & HM= honeycomb static cultureE &
8 3D spheroidZ2 MZE HiYSIAUCE & 147 BIZE spheroide 2D MZELCH O 52 $+=F2| B-cells
marker (/NS mRNA)2} a-cell marker (GCG mRNA, glucagon positive staining) 282 EJOH, s ¥ =
£, GLP1T =E0M 25 Q&2 S0|H2E FH|SIRULE O] spheroid= 3D biochipdlA 107t H=
Moz HIYL[U2M, GCG2l mRNA HH0| S7HHS & OfL|2t B-cells marker?| NI} 5= EH 2L

b, GLP1T &0 Ot 832 & |X[SHRULCE ACHE, C-Peptide®t 2= 29| #H|= static culture2 B El

spherdeEf 3D biochipOlAM HIZHES M o = 2EE[UCE O] Zdt= hiPSC F2h B-cellskt biochip
Ofl M HiRfSt spheroidZt & Zet X F=Eol ZEN ot ofF 2320 FYEES HOFACL

=20|M AHEE Takara 3 KHE Lot 7|
Cellartis® hiPS Beta Cells (from ChiPSC12) Kit (Code Y10100) --- AL ™A}
Cellartis® hiPS Beta Cells (from ChiPSC22) Kit (Code Y10106) --- Szt F|2F CHZ Q™A HLA-A*0201 E§
hiPSCEZFH 2otE #HE p M=
(hiPSC - definitive endoderm > pancreatic endoderm - endocrine progenitor - B cell)
d=ot HE B MZE OFH 3. Insulin, C-peptide, MAFA, UCN3, NKX6.1, PDX1 &
Glucoselt incretin 2|EX QI Ql&gl 2Hl &8 E&F
28 0o HE p M=z 7|5 diM, SeB/A%RY, =l ZH| =E0
Mef et mEZOol &8 0 - GPCR =2 %= N
g 9™ "HE Xto|of 2 GPCR =H 2A4E (Exenatide, Acetylcholine, 4-CMTB) &8 Xt0|
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L Takara ME2 O|&%t method O|Z|E7|

- Cell source

ChiPSC122 R H &Z3tE stage 12| #T B MZES CHIEIHIO|R@ZFH XS ZUACL hiPSC 72l B-cells
2 HMZA7t ME3H= Cellartis® hiPS Beta Cell Media Kit (Code Y10108)2 H{ sl Q&2 MitstE ME
2 FIAZACL

- 2D Petri pancreatic B-cell culture protocol

Cellartis® Beta Cell Coating (Code Y10103)2 O| 83l 24 well plateE I ESH F, 37 °COlA| 2SI Tt 1A
2t = [E 8HZ X|AHSHD, 500 wel| HHY HHX| (Cellartis® Beta Cell Basal Medium; Code Y10104),
Cellartis® Beta Cell Basal Medium; Code Y10105)E 2 well®] 2F3HCL 2 MZ& 2 X 105 cells/m2|
density2 seeding=| A 20, 5% CO, 37 °C TN H{LE|QACH BIY BiX|= & 122 7F OHY WH|SHRA
o, Y 12 XHEH 15¢ X0olE assayd Hi HYX| (Cellartis® Beta Cell Supplement; Code Y10102),
Cellartis® Beta Cell Basal Medium; Code Y10105)2 WX} %iCt.
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Fig. 1. (A) Schematic of differentiation process from hiPSC to beta cells; (B) experimental procedures used for stage 2 of f-cells maturation.



