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A5 L JEE A RS IR - D FE BLINH R A 1TV BEIR O sEEU L & KR & DR Y
(EDWTRET&1T o 72,
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ES ke

1. v 7 X ES/iPS #i ik

Pdx 1/GFP ES #ifjafk, SK7 1% Pdx1 7' E— % — F|Z GFP %33 A L 7= flA
BRA2BLRTERECRHOER AR Z YT X 38 ORI VBN LT, £
Insulin1/GFP ES #ifiatk, ING112 % Insulinl 7’0 E—#% — FIZ GFP %E A
LTo AR 2 BASF 2 R E CTROBIRFHHAM R ~ T A 39 ORI 0Bz L
Teo ~ U A iPS Miflakk > 20D-17 A 40 13 #B RS, L gREAOFEE K
DL Iz, 4 ES Mk OV iPS X FRLOE A2 W T, ~ U AREHESF
#MfE (mouse embryonic fibroblast, MEF) ETH:E L7-,

[ES flfa i Rrss )

Glasgow minimum essential medium (GMEM) (Invitrogen)
15% Knock-out serum replacement (KSR) (Invitrogen)
1% Fetal bovine serum (FBS) (Hyclone)
100 uM nonessential amino acids (NEAA) (Invitrogen)
2 mM L-glutamine (L-Gln) (FHa74)
50 units/ml penicillin and 50 ug/ml streptomycin (FHa74)

1 mM sodium pyruvate (Invitrogen)

100 uM B-mercaptoethanol (2-ME) (Sigma)

1000 units/ml leukemia inhibitory factor (LIF) (Chemicon)
[iPS M frss i

Dulbecco’s modified Eagle medium (DMEM) (Invitrogen)
15% FBS
100 uM NEAA
2 mM L-Gln
50 units/ml penicillin and 50 ug/ml streptomycin
100 uM 2-ME
1000 units/ml LIF

2. MfEER

~ U AR B SRAEARE, M15 MR IR B A A (= b m A
ZET) ¥ L Dr. M. Rassoulzadegan (University of Nice-Sophia Antipolis) .
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OP9 13781 —1fdit: (BUL2argear. J84 - BARFREIEE 2 —) . PA6
TS S L (RTR) ot I, 74 Vv AERH O/ LinX, &
293FT IZ oW TIZF N1 Open Biosystems, Invitrogen £ 0 A L7, 5l
BIL FREOBHICRE®R L7z, M15 M= 7oy MIRDETHEL,
A4 h~A > C (Sigma) ZLEE (200 ug/ml, 37°C. 2.5 EfH) L7=H D%k
FEBICH W, HMEFERHICE T Fra— L7 L— FPIZ, 6 well 7'
— ks D4 8x105 cells/well, 24 well 7' L — k OE 2x105 cells/well DL T
ENENTE N, BEUEEREO/ERIZ V72 hLN-293 fifaid +HEf T+, Dr.
Karl Tryggvason (Karolinska Institute, Sweden) 7>5 k5 7z,
[ Lk FH 855 i )
DMEM high-glucose (4500mg/ml)

10% FBS

2 mM L-Gln

50 units/ml penicillin and 50 ug/ml streptomycin

3. WHERT

BRI MER - 1FZLL N O T L7z,
HRMER -+ g Aot il IR 2
Recombinant human | R&D Systems Ins., | 20 ng/ml— &N IRTE
activin-A Minneapolis 100 ng/ml— F NILEE
Human bFGF Peprotech, Rocky Hill, NJ 50 ng/ml
Recombinant human | R&D systems Ins. 25 ng/ml
BMP7
SB203580; Lonza 10 nM
Retinoic acid (RA) Sigma-Aldrich 1 uM
Nicotinamide (NA) | Sigma-Aldrich 10 mM
Glucagon-like Sigma-Aldrich 10 nM
peptide (GLP1)
Heparitinase AL N T E DR A 3.5 mU/ml

4. M15 Z W= kE
- NIRZE, PERTERAR DR
SALEBRICH WS ES. iPS fifnix MEF L TH;ELZ%. 025%
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Trypsin-EDTA ZHWTHERESE 5, MU 7Y UG, G ARG
{Z1ED%, 4°C, 1000 rpm O NI L > THIRRZ [N 2, [\ L 72 MifaiE sy
LB CHYS®R L7-1%. 24 well 7 L — D4 5000 cells/well, 6 well 7
L— kD356 20000 cells/well DIRET, ~A F~A > CRPEF 7 M15 i
REZIAALTEW 7 L— ML, Mo TSR T, RIS
(X14,M15d28) DERIZiE, B 1 3-2 8 HHIZKBW T, #%ik+ 5 sBM A%y
fetsH 3 2 AW THEE LTz,
[/ fbisih]
DMEM high-glucose (4500mg/ml)
10% FBS
100 uM NEAA
2 mM L-Gln
50 units/ml penicillin and 50 ug/ml streptomycin
100 uM 2-ME
20 ng/ml Activin A
50 ng/ml bFGF

- AR
MR EFEET LM E LT, MAPK [HE X TH %5 SB203580
(Calbiochem, San Diego) % 10nM DR TR L= fbEs iz Lo, 8
# 5 HHORS T, #5114 NeuroCult™ NSC proliferation medium (StemCell
Technologies, Vancouver, BC) (ZZ8% L, 20 H B ¥ Ty 2 ke L7-, IEHIA
B 1 ABEITiTo 7,

- HIRZESML

SrfkEEH & LT BMP7 % 25ng/ml O TR L7k 2 L=, f§
WIHEREA~D AL, 5538 8 H H OIF R HEfER D G HERFE HLICE) 0 3 %
DAVER A 3 [alkR VX LTz, iR 12 13 Adipogenic Induction Medium (Lonza,
Basel, Switzerland) . #FFE5 121X Adipogenic Maintenance Medium (Lonza)
ZHHUWT, FEEHT 3 HIE, MR T2 HEOY A 7 V&2 iR LT,
b LM X E B, 60%1 Y 7% ) — /L CEIR 1 4y RIALEE L 7%, Oil red
O solution (Sigma-Aldrich) TE=ifE 15 /3 FALEL U CTHENT 21T - 72,
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Bk TiE, B:#% 8 H H OWf S TH: M2 Osteogenesis Induction Medium
(Lonza) (2] B 2, £ D% 12 HFEGE Lo, B 1 BB &2 7o 72,
BHEMIILEE®. 1% alizarin red S solution (Sigma-Aldrich) TR 2

SREEL . VT MO EGE LT,

5. sBM »{EfL

sBM X 6 well 7L —FHEAL I LVF ¥ —A Y — K& PET porous
membrane (AR7 ¥4 X3 um. BD, #3091) ZHWTER L, P18 =5
— T DWME~ M) v 7 A Th DMK T — 5 B8, "Fib"% porous
membrane (Z¥#E{F3 %5, KIZ Fib % stylene-maleic anhydride hydrophobic
copolymer (MAST) & A% A 7 5 oligo-N-acetylglucosamine (GleNAc), 1< K&
©7T,10-20 ug/ml OEET—BEEE T 5 Z & Ta— T %,GleNAc X TMAST
% Fib IZHY A EEHT721%. RFEIGD GleNAc-MAST 75 7% Wit d BRI T,
DMEM CHREHFALEE T %, Z 212 hLN10-293 #fifid 2 9.6x106 cells/well O
THEXIAA, 1%D FBS & 0.2 mM @ ascorbate-2-phospate (Sigma) Z ¥l L
7= DMEM % T 2 BREE 3 5, 55858/ T1%.50 mM NH4OH & 0.1% Triton
X-100, v 77 —8A e ¥ —h 7 T ETr D-PBS(-) THULEL L CTHilla %
frE L, Z4vad rLN10-sBM & 9%, #FHfERk L7- rLN10-sBM LR /FHRICTIR
L72IREET-75°CCllis S, M A ORTHIZ 4°CTRElE L THW,

6. sBM # Wi fkkE

Jeiki@E Y, sBMIFEARTH LV -75Cn 5 4CIZE L, —Bh T TRl S
%, ES. iPS #lfaiX M15 3 bFk 8L DOFE & FARICHEH L, 10,000 cells/well T
sBM Lic#&iAte, AT 2R MOMEIIX 3 A LU TFICE#ET 2, ~ U F
F—BLEORRIZIL, ES Milaz# i 3WE# L. k1 0-1 5 H HOHIMH
28T 3.5 mU/ml O~ Y FF—B 2PN Z 52 FHTITo 72,

[sBM s3fbtii 1 (5% 1-1 0 H H)]

DMEM high-glucose (4500mg/ml)

2.5 mg/ml ALBUMAX 1I (Invitrogen)

Insulin-Transferrin-Selenium-G Supplement (ITS) (Invitrogen)

#¢10 mg/L insulin , 5.5 mg/L transferrin, 6.7 mg/ml sodium selenite
100 uM NEAA
2 mM L-Gln
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50 units/ml penicillin and 50 ug/ml streptomycin
100 uM 2-ME
20 ng/ml Activin A
50 ng/ml bFGF
[sBM Zrfbtsth2 (55#% 1 0-1 3 AH)]
sBM 735 1 + 1uM retinoic acid
[sBM 2ttt 3 (K51 3-2 8 AH)]
DMEM low-glucose (1000mg/ml) (Invitrogen)
2.5 mg/ml ALBUMAX
ITS
100 uM NEAA
2 mM L-Gln
50 units/ml penicillin and 50 ug/ml streptomycin
100 uM 2-ME
10 mM nicotinamid
10nM GLP1

1./ v 7 Xy ER

M15 #ifaiZ35F 5 Laminin a5 (Lamab) ©/ v 7 20 o EBRIE, ZUTkt
3% shRNA ORBART X2 —Z B AT L HICL > TTo72, / v 7 XU Ufllad
ERNZIZ R T T 72 b r— LD Expression Arrest™ Non-silencing
control shRNA (Open Biosystems, #RHS1707) . % L < I Lamab shRNA (Open
Biosystems, # RMM1766-96742027) L b 4 VAT X —ZflH LTz, A S
NTWDLEEDOT T Fa)LIZfEy, P27 =27 v a VRTRIZLV Fr D 4L
AR = 7 O LinX #ifg (Open Biosystems) % 7' L— MIEEE, £ D
* HIZ Arret-In Transfection Reagent (Open Biosystems) % M\ T ¢ /L&
NI B—=DRNT AT =27 arwfiol, 24 KR, U4 NV AEEATEERE
FEAZBEIL L, 2212 4ug/ml ®ARY 7 L2 (Sigma) % 00% T M15 M I
YeX W7o, YLt 24 RRRE]CRE M Z ASHA L7214, 1.5 ug/ml @ puromycin TIHEHA)
B 2T, HME & 72 o 7o L 2 2RI L7z,

Integrin B1 (Itgbl) OMHIEER TIX, Lo F U 4 /L A2 L% shRNA FEHL %
FFALEZ, OB, x 747 a3 ba— /O Expression Arrest™
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Non-silencing control shRNA (Open Biosystems, #RHS4080), % L < |% Itghl
shRNA (Open Biosystems, # RMM3981-97055034) L > F 7 4 VAR X —% %
NENERA L=, v 4 v AERLZ V- 293-FT #ilg (Invitrogen) 1% k7 > &
Tz va iR L= MCEEE, BH, LT UL NART =L
ViraPower ™ Lentiviral Packaging Mix (Invitrogen) % FuGENES6 Transfection Reagent

(Roche) Z#HWTHEA L, ¥A, Mz sBM /LB E AR 2 ICEF L,
D24 WFHIZIZ Y 4 LA fzé\@iiﬁii‘{ﬁ ZEN L0 b, b~ YL sE
BRaiT-olz, FBIBRICEW T, RERMEOREZHARE LTHE13-15
H B IZ27F T 1.5 ug/ml @ puromycin (Z K % 3EHEEL A 1T 72,

Heparan sulfate proteoglycan 2 (Hspg2) DOH|FEER TlX, Lamas D&
Ffk, Vb w4 L 228D shRNA AR ZMH LTc, A HT 473 br—
N 2 —|Z1& Lamas THWE D ERIER7 ¥ —%fiH L, ZitL Hspg2
shRNA (Open Biosystems, #RMM1766-98467532) L b ¢ JL AT X —%
AL, fFR LY 4 v 2% SKT ES M@ S iz, 7 4 LV ZADOFEE KL
JEGIZOWTCIE Lamab 7 v 7 4w > M15 SO ERL & [0 716 TiT - 7,
A% A& TR o T MIla & k(b L C Hspg2 OFBLIHIZh A % 2 11T iR
L. ERIZHEH L7,

8. BEHIE T ~DBiE

55#% 2 8 H HIZ sBM L TH:#E L 7= fifd 2 0.25% trypsin-EDTA (2 X - THighf
L. 2-methacryloyloxyethyl phosphorylcholine (MPC)-coated 24-well dish

(Nunc) HZ 5x105 cells/well THEEIAA TGRS 5, BH, FilEMRE
O LTEIR L, 2.1 mg/ml =5 —74 270 5x105 cells/10 ul @YE&T@%@S
W5, 27— id Cellmatrix® Type I-A collagen kit (Nitta Gelatin)
ZRAWT, a ha o TRE L, %8 L7 MiRis®ie 10ul %2 1 Co
C.B-17/Tcr-scid/scid Jel v 7 A FIZ 29G A > 2V U ¥ (BD) #H
WTHERN Lo, 4%, Ly v b~ U X Z8MENA L, BAEA % Bl L
DY L7z, FEUE OB IE RNA Zfhit LT RT-PCR f#fr&17 5 ., 4%
Paraformaldehyde (PFA) ZHWTHEE L, B ERAOY 7L e L

(Faez),
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9. RT-PCR

RNA Ot RNeasy® Micro/Mini Kit (Qiagen) Z#MHWT, 7'm ha/L{Z
VT o 7=, WEREIZIX % © RNA, 3ug #fH L. Oligo dT primers

(Toyobo) % UfReverTra Ace (Toyobo) % F\ T 20ul ®%2 T cDNA Z ARk L
2o #3572 ¢cDNA % 10 5%, £ @ 1ul 2 PCR S OFHR - U THEM L
2o BEF L1277 Z A ~—OEFNZ DV TiX Table. 6 (Z5C# L7=, PCREHD 5
77D 1 % 5% PAGE T47BfE L. DNA % SYBR Green I (Moleular Probes) T
et L. Gel Logic 200 Imaging System (Kodak) THi L 7=,

[PCR s gt 1]

BIME UG 96°C 30 %
T==U 7 60C 28
5 SIS 72C 45 %
[PCR J&5:1 2 (Bractin, Insl) ]

BIME UG 96°C 30 %
T==Vr7 MERG 68°C 45

Real-time PCR [Z/3 Thunderbird™ SYBR® qPCR mix (Toyobo) ZffH L
7= fENTIZIZ 7500 Fast U 7 V% A A PCR A7 . (Applied Biosystems) %
i L. 7 — %1% 7500 Fast System SDS software (Applied Biosystems) %
MWTHEAG Lic, BOSEMFITOWNT BN 95°C, 3 -7 =—U 7 K UYH
£ 60°C. 30 D 40 I A 7 TITV, HRIEDEIIA X F— I —THEIC
KOS THRE LT,

10. S8 MR L 5, Se i AE k1L 2 AU SR AT

SuE i by TR D BRI, SRRl e OY ES Miflna 7 F o a— MLz
Nunc Thermanox cover slips 24 well type (Nunc) ETH:# L7-, #ild% PBS
THeE%. 4% PFA Z W TEIR T 30 0MEE L, Fiioduikz HnTiva L
770

SRR TR 2 B1E, [ L 7= R 7 1) LT PBS #Eis%. 4%
PFA Z T4 CT—MiA o FaX— T 5, #FH PBS THiF#%E., 15% A7
7 —A/PBS T4°C, —HpA o FaX— kL%, FIZ30% A7 1—A/PBS T
4C, —MBA > Fa—1rT5, BH, BHFILOCT 2"y R (H7 77
TA LTIV Ry) ERHWCTEB Lz, IR X Y & B L7,
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BIEFUL TOYEEIT o7, FIERDOEFERIZ TR AL SR,

RO, 2 TCoO 1T DAPI (Roche) MW TG AT -7, BRI
Leica Spectral Confocal Scanning System, TCS-SP2 (Leica) % AV THS L
7

[—%kHiik (FRIRE. AT ]

Mouse anti-o-actin (Sigma-Aldrich)

Goat anti-Amylase (x100 Santa Cruz Biotechnology; SCB)

Mouse anti-pIlI-tublin (Sigma-Aldrich)

Guinea pig anti-C-peptide (x1000, Linco)

Biotin-conjugated Dolichos biflorus agglutinin (DBA) lectin (x100, Sigma)

Rabbit anti-GFAP (Dako, Glostrup, Denmark)

Rabbit anti-GFP (x1000, MBL)

Mouse anti-Glucagon (x1000, Sigma)

Mouse anti-insulin (x1000 Sigma)

Rabbit-MafA (x1000, Abcam)

Mouse anti-myosin (Sigma-Aldrich)

Mouse anti-Nkx6-1 (x1000, Hybridoma bank)

Mouse anti-O4 (Chemicon)

Rabbit anti-pancratic polypeptide (x100, Dako)

Rat anti-PECAM-1 (BD Phamingen, San Diego)

Goat anti-Somatostatin (x100, SCB)

Mouse anti-TH (Sigma-Aldrich)

[ = %kHtiK]
Alexa 488, 568 or 633-conjugated antibodies (x1000, Molecular Probes)
Zr—HA b A MY =IZHOEREIZOW TR, REAZSH,

11. Ze—H% A F X b Y —f#4T
sBM LT3 1 5 H HICH T 5 Pdx1/GFP B HEla s B O BRI 135 bl 4
0.25% trypsin-EDTA TALBEL . fi#BE L 7=, #MiaiE 1% FBS & propidium
iodide % % ¢¢ Hanks buffered salt solution (Sigma) (ZFFEE L7-t%. 40 um
AyvazHNTHEEL, BrHoYy 7L e L,

RGeS 7o —H A F A N U — T ORI, Ml 2 Cell Dissociation
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Buffer (Invitrogen) T 37°C. 20 47fALEE L THIA L., 1x108 cells/50ul D
FEZIBE L TR 21T o 72, R L72HURZ L TIZRE T,

Biotin-conjugated anti-E-cadherin (BD)

Phycoerythrin-conjugated anti-CXCR4 (BD)

Biotin-conjugated anti-platelet-derived growth factor receptor o (BD)

Phycoerythrin-conjugated anti-Flk1 (BD)

Phycoerythrin-conjugated anti-SSEA1 (R&D systems)

Streptavidin-allophycocyanin (BD)

B 7 L% FACS Canto (Becton Dickinson) (Becton Dickinson) V> THi#
¥rL. 7 —# % BD FACSDiva Software (Becton Dickinson) % F\TH(f%L
7o FIEORALIZIX FACS Aria (Becton Dickinson) Z{#H L7-, 577
— X OfENTIZ1E Flowjo program (Tree Star) % i L 7=,

12. ¥4 7 a T LA f#4f

Kb ES Mifd, ES Mifudi>k 4 B HHAMEE (E-cadherin + /PDGFRa +
/CXCR4 —). 5 HHMHAIKZE (E-cadherin + /PDGFRa— /CXCR4 +). fil
W H iR (E-caddherin — /PDGFRo. — /Flk1 +). il if%E (E-cadherin —
/PDGFRa + /Flk1 -) 3 L UOMFEEIMAZEM D (SSEAT — /PDGFRa - /Flk1 -)
X0 L7 cDNA T4 F fk L. MOE430 2.0 series probe array

(GeneChip, Affimetrix, Santa Clara, CA) ZH\T /A 7 U ¥ (4 XEHT,
7 u—7 O#ENHHE L GeneChip Analysis Suite 5.0 computer program

(Affymetrix) Z#HWTER Lz, L LA T LA OFE R % GeneSpring
GX program, version 7.3 ( Agilent Technologies, Palo Alto, CA,
http://www.agilent.com) {2 & > THAT L 7=,

13. A VR Y VEHEERE
BHEANICBITHA A CEREOREIXILVEAYT AL A S Fy
F (WAKO) Z#HWT, IO 7 v ha/iit->TiTo 7z, B LB,
H L iday b —LOESIE 75% EtOH  /0.15 M HC1 (Acid/EtOH) 1Tk
EVFA XL, 4CT 24 FHFHET 5, 16 oo L%, HEZHEK 1 & L
T-80CTRAF LTz, FEo7T-~<L v M Acid/EtOH %Mz, [FEEO#ERIEL
BOBELI-bOAHK 2 & L, fiik 1 KO 2 2 EMY 7 e Uiz,
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ES SRS

1.7 R ES il & A ZRERTLE~ D LFHEE

- ES Ml ORI IREE, FRERL~DHLFE

Tz id M15 fifaZz SHl & LW abisiE s LT, ES#lak v N
REEZ R CHENR. & L < IZIFIBRAE DML &2 2 B0 3HE8 5 5 ikt LT
W5 56 Z 0 ESHSMEFEERICHE VT, M15 MG o ES M =RED
AETOMPICSETEDREANZAELTNS, M1A IIMEFEOHEL, 20
BRI D MER A2 DWW TRE T, THRREE, b L < IIEMERNREERI LT
7 F B K ObFGF OWINC X - TERMIZHFEIN D, p38 MAPK [HEHIT
& % SB203580 IXMHRNREE~D /ML EZFHET 5, BMPT7 137 7 F v L HiA
L. HIRE~DbERET S,

7a—H% A 8 A M) —RITIZ L > T, ZNENDOFEMTHILFEE LRI
e, RMENIRIE, HIRZE K ORRANRERI O E & 21T o7 (M1B), 727 F
v & bFGF ORI L V| K55 4 H H O C E-cadherin + /PDGFRa +
OFNIRZEMIL 4113, 5% D 18%~EHEN L7z, [FERIC, 552 5 H H OFERT
E-cadherin + /CXCR4 + OWNIRZEMAD 291X, 11%7025H 52%~EH ML 7z, L
72U, A&t TF Tld. E-cadherin — /PDGFRa + /Flk1 — ¥ il R 38
(Paraxial mesoderm; PAM). E-cadherin — /PDGFRa — /Flk1 -+ ®HIFH
i3 (Lateral plate mesoderm; LPM) 42 O/ 2@ X 7=, BMP7 ORI
X PAM 3 LU LPM OEIG % 18%0 5 51%~ &IN50, MERRED
BE1T 4 %~ LTz, Soxl 7 uE®—4%—TTCGFP #3832 ES g 43 44
ZHWT, MR E~D b E TR L=, SB203580 Z ¥ L=/, 5 H H
28T % Sox1/GFP [GHEARRIMATERIIT 3% 6 81%~& Lz, Z D
Sox1/GFP [51E#lIE SSEAL — /Flk1 — /PDGFRo —D43 I 95% A3 i S
Tz, 2D OFERIT, BRI OFEIZ X Y ES Mg = IRIE~D L2 &
HETHFEINTVWDLELZERT D (K10),

- g~ DO L

MEHE LTS RIEOMRICBIT A~—h —EnFORH%Z, RT-PCR 12X
WiEFT L7 (K1D), A—HFT AV —D~—h—Th s Foxal2. Gsc DFEHIZ
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T F ey, bFGF &IFTHEL-MdoTHRRB I, LT, hitgE~
— N —To& 5 Flk1., Tall 3BT BMP7 &0 A CTHER S 1vT-, #iRIMNIAZE
~—7—® Pax6, Zicl 1% SB203580 S£EDO A THILE I, b DR RITZ
NENDFMFITB N THMREOHIIE A HRIFHFEEN TN DL HEEZ R LTINS,

RIZ, ERERMTHE LB REMIIC W T, A, & L<ITHE
I > TRERAIZFE BT 2 BRI~ — I — DI BL AT L7 45 (X 2
A, B, C), ZDfER, Fozgl., Otxl., Gsh2., DIx2 Lo =R B H AT 2T
TDh~—7J—, Pax2, Hoxbl, Hox2, Hoxb4 72 X D%~ — 71—, Hoxc4,
Hoxc6 72 EQFEIFR~— I — D& TORIEMR LT, /-, HHll~—h—
Td 5 Pax3, Pax6, Pax7CREMIRIIN~—5 —® Nkx6.1, Olig2, Nkx2.2, i
FREEMIfE~ — B — D Slug IZ oW T HZNENHBEDHER I NI, N6 DRER
IE, RIEIZ Ko THHE Lo SR BE L iz, At . S MERNZ 20T TIRH
(CINFEPH OIS FHFHE SN TV D FEZ R LTV D,

FEWT, 8 LMo S mRla~o b 2 fiftr L=, B33 5 H H Okf
S CHE 2 NeuroCult™ NSC proliferation medium (2810 %z, 20 HH £ T
B Lo, M bl LMo R, 558 5 0 BIZIZHopIn
-tublin PSR RAE THREREAS HHBL L . 8 B B2/ THIMN L T/ (X 2 D)., Glial
fibrillary acidic protein (GFAP) 407 X hat A4 ~ (K2E), 04 BED
V7T RedA b (M2F) HHBLL, Tyrosine-hydroxylase (TH) F&
BT a—T I (R=83 ) MRIZOVWT HEEE 14 HHIZBWTBIZ S
7= (K2G), ZbOfERIZ M5 Mians, ES M6 7 &2 et A oA Y
A7 REYA b RN U ED o bRE R A T D AR ETEGH i~ D
FEAREL TWDHEEZ R L TVD,

- FIRERTE~ DL

BMP7 IRINC X » THRIERFE~OFEZ e LIoMICHIT 5, Fili~—7
—EAR T ORBURENT 21T -7 (M3A), RT-PCR T OfR, LPM ~—7—
ToH 5 Kdr, Tal. Vecd. Pdgfra. Pdgfrb, Pecam DOFBLIN IR S, ME AT
BRI OB 2 FF N FE E STV D EHDRIR X v7z, Fst, Mesp2., Msx1
DOIEBL G FERICHER S, PAM O3 bz R L TW5, E£72, LsATEE o
~—Hh—To®D Actal. Handl Kk} Hand2 DRI HHER TE 5, gt
PO X DMHT ORER . ST THE L ICMIZB VT Myosin Bk,
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o-actin [GIEDOFMild, Platelet/endothelial cell adhesion molecule (PECAM)
O g MmO HB 2R L7z (M 3B),

FEWT, #FE L RIREEMIE O3 LRE 2 R8T 272, JEMIRE, BRIk~
Dot ENE AT 46.47, Z OFER, 153 20 A H O RUIZH VT Alizarin
red S BEMEEHIE (B13C). Oil red O BEHEAENAMIE (XI3D) ~D4 ka3 %
Bl I N, B ~DFHE LT > 7o 7V Cld Sppl. Bglapl, Bglap2
72 EDOR RN e~ — 1 — BB T ORB B SN (K3E),

- ES ikt kA ERiBEM AR DO Mifk, fEHT

ES ffa bk o S FEIRIEMIEZ 7 v —H% A4 b A —F =2 Lo TERE ML
L., ¥4 7887 VAIZX DT ZIT- 72, MaREIROREZHEEE LT,
LR D X S IZAMEEDMA A 43 B L 72,

FHE i 43 KR BT
HNRIEMINE | 4 H B, E-cadherin + /PDGFRa 100 ng/ml Activin
+ /CXCR4 50 ng/ml bFGF
IRPENIRIEMRE | 5 H H. E-cadherin + /PDGFRa 20 ng/ml Activin
- /CXCR4 + 50 ng/ml bFGF
LPM 5 H H. E-caddherin - /PDGFRa 25 ng/ml BMP7
- /Flk1 +
PAM 5 HH. E-cadherin - /PDGFRa 5 ng/ml BMP7
+ /Flk1 -
MRRAMATEME | 5 HEH. SSEA1 - /PDGFRa - 10 nM SB203580
/Flk1 -

AAIZES, HHMEE, MRRIMAEE KON PAM SRFED Z L E U I\ THRS
BINTWDLEBIn D7 F A TR R R T, ES & FNIREETITA—
N—=T TR DR L THREIMEEE S PAM TIZERL BB T 07 7
ANERLTEY, TNENOMEEREZHMEICER L TWD, K4 B 23U
72 B MIERF RABEE T ORBEZ R L TE Y, ZRENICKHSE L TV DER S5
15, K4C OXHNTITMERIMAZE, PAM, LPM ol T, ES
E R LT 10 UL ERBIOBRWBE T OO0 fiE R L T0D, 2055, 109 &
BFIZONTIZ ES MO Iz e ol U CTRBLME T L TR Y | Kokl
ES AIIICB W THRERMICHEBL L TV D Z L 2R LTW5 (Table. 1), £431bHAE
DH#EFFIZBEE T % KIf4, Nanog, Pou5f1/Oct3/4 <°. Fgf4, Fbxol5, ecat5/Eras,
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Zip296, Zfp42/rexl, Utfl, NrObl/Dax-1, Rex27:2E 4 ZAUZE L5 48,

ES &Mk LT, TAMIETIE 64 BiaFORHN 10 fFLULEEFLTND

(Table. 2), / — RRLA—H T A F—TORIAPHR I T\ 5 Fgf8, FoxaZ2,
Gsc, Otx2 2 ENZ ZIZaFnsd, izt . Fgfs, Cerl. Eomes, Sox17, T
72 E O A — T F A P —THRIT L8 FX°, Dkk1, Wnt8b, Lhx1, Frzb,
Amot, Bmp27¢ E DB, Wik Z KT 5B FI2O0WTH, ZZIZEEN
TW5,

ADITRTANUHITIE S B HOFREEIZRB DT 10 ELL BRI EF LT
HBIEF DA E R LTV D, MHRRAMEZEIZ ISV T 149 &5, PAM T 140
Bfs7. LPM T 85 #Efa . PAM KOLPM THEIZ EH L TWDH DN 76
BIA T, RRIMAZE, PAM KON LPM CHREBIZEF LTS L0 E LT 32 &
RIS ST,

FRRRAMRFEIZ B W CREAN LA L TV ABETFEV AN v 7 LiE 25,
Zicl, Hesb, Asxll, Pax6 7% & OMFEFEAIZE D 5851 & [FIFkIZ. Neurogl,
Neurod4, DIl1, Dtx472E Notch ¥ 7 /MDD BIEFIZONTHIIH S
N7z (Table. 3), Z ZiTiE Sox 7 7 I U —BAn 7D X o 7 B R 10,
Hoxa2, Hoxa3, Hoxb4, Hoxc4 75 £ OHIZEFE BRI R BT 5 B{s 1. Pax3,
Pax6, Pax7® X 5 72 RAYNCHIA T 28 FbEEN TN D,

PAM THEEMICHELD LA L TWDER T & L TIX PdgfraX® Pdgfrb, Msx1,
Runx2, Twist2, Thx4., Thx20 72 K73V A v 7 v 7 3% (Table. 4), Hoxal0,
Hoxll, Hoxb6, Hoxcl0, Hoxdl 73 & PAM OHIZHNZIH > TRETH~—h
—=X°. Handl, Dok4. Collagen \Z>W\WTHZ ZIZEEND, LPM THRILN L
ALTWLbDE LT, Evxl, Fltl, Fit4, Tel, Kdr. Tall 72 & DI ETAL
(2B D& 7-°. KIf7, Mixll, Foxc2. Eomes, Claudinb, snai2, Vav37:
EMYVART vy 735 (Table. 5),

28



2. EUEER 2 e FR LB E I O fE T

- M15 25 ORERTBEAIEE X Lamab 27 L TiThbhL b

VIR, Fox i3 M15 Mifass ES M2 NIREE, ERTBHia~ & oLiFE 4 5 hE
NR® % FERE LIz 6, HE L2 M15 M OFFEREZHERE L TR  M15
AR L > TR SN DM~ N U v 7 R EFEZ IR TSI & 5N
RSN TVWZ, £ 2T, M15 Ml CRELL T 5 BRSO & BRI
AT L7= & Z A, laminin ab (Lamab) NE L~V THIEL TWAEEREL
7= (M5A), ZDFHHEITOPI, PA6 &\ - = NREEFERE 2 F =72\, oD
TR L CHIEFICEVEZ R LTS (K5B), 7 =3 EE R
KRR O~ TH Y, o, B yHHIC K VRSN Z Bk 7 > X7
B Thd, FriZ, Lamab ZPHIMLO ILEMBAER 10 < & v, BIEBESN
DILEIICB N THRIETHIENMONTND 49, ZNHLOFRELZSE X,
oz 13 M15 MifE D S O LFFE S Lamab 241 L T{THAL TV 5O TIEAR
W EHERIL M15 Jiialc 380 5 Lamab D /) v 7 X0 o Er A 1T > 7-, Lamas
J w7 27 M15 #ll (Lamas KD M15) 1% Lamab (%4 % shRNA % %5l
ﬁéVFm?4wx% M15 Mgk S 2 F TER L 72, Real-time PCR

X BN OFER:. Lamas5 KD M15 (281 5 Lamas ORBIL, x T 47 2
vyihur—nHov ey 4 VA EZEY X7 M15 #ild (Non-silencing M15,
NS M15) 2T LTz (K5C), b OMifE I Pdcl BB FT
GFP Z#%8l+ 5~ A ES flflakk, SK7 2%, 5% 8 HHICHIE TS
E-cadherin & CXCR4 ifi[5IEMM:NIREE I & Pdx1/GFP BtEfliia o EI& % |
7ua—H%A MA = —FHWTHIT LT, ZO/ER, Lamas5 KD M15 | CH#&
Lo ik, MHENREOEISITIZER Wb DD, Pdx1/GFP il
DEIENE LAY L (W5D,E), ZhbHofERL Y, M15 MM TRIA SN
% Lamab 1%, PEPNIRZE D & IR E ~ DO FEIS LIZ B 5 L TV D R S vz,

- sBM EiZB W T, ES MIXEENRE~L LTS

M15 #ifaz AW 7= b EBROFER L0 | BB 2 g O 43 bz
SBHDL> TWDEENRHLNZR T, ZTDOZ L LD, %Eﬁﬁ%aﬁn’:ﬂiﬂ’ﬂ%fﬂiﬁ
ZRBRE NICHBLT 2 FA HRUE, FRilaZ M3 & Ui Bl oo g sy
IEFEREMNLTED PR, 22 CHhRAMEE THL R wH LD
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=T A U7 DL (synthesized basement membrane, sBM) (255
HL1723637, sBM|Xt h® Lamab, 1 X1 b2 bVar v r 7=
> 10 (LN10, laminin 511) Zi@fFE3 S w7z 293 Mlgrk, hLN-293 #ifia 50
EHAOCTERENS (M6A), £7 hLN-293 filaz B /LF ¥ —A ¥ — b ki
BNTHEL, AERZERIE S, 2ok, Mz R s k- TRrE
L72bD% sBM & L., ZiZ ES, iPSHilfld =k X iAA THET 1T - 72,

TP IMERNIRZED 3LIC OV TRET L7z, LETO#HETT7 7 F v & bFGF
DORMBIEERNREDO M RE ST EE R L TR, O REMFL
T sBM ETOREICOLMEA 72N LT, £52 8 H HIZE!F 5 E-cadeherin &
CXCR4 MFGtEMMENEEME ORI &L 7 n—H A hA—Z =T Lo T L
el 2 A, AL D 27.6%BIRENRIEIZ /L L TV D EE#HER L (K
5B), 7z, OBWHANREE~— I —Th 5 Sox17, Foxa2 ODFHLEH EFH LT
BY, ZHITH L TRMEMIAD ~— T — T % Poubfl (Oct3/4) DIBLIE
LA LTV (M6C), ZNHDORERLD ., w7 A ESfifnid sBM LI
WTIERIRZES L T 2R LN E 7R o7z,

- sBM EizB W T, ES MIfgIZBER R Mg ~E oL+ 5
WIZ sBM Z - ERBHIAA O FF I - S\ TG L=, M15 fifac B4 25
BB WT, M15Mlan LI/ A Y BEO A KSR Ch 5 Aldhlal (Raldhl) %
FLUVIZRBLL, HIZVTF A VERY TV DO EN L & 15T 5
B L T2 6, LI EDORER LY | FERRE~OFBEIZITILT /A By 7 v
MNEETHHEEZ, 51 0-13HEORICVTF /A vBERINLT: (K7
A), SK7#ila%z MW= Mat ok R, Pdx1/GFP O3HIIE# 1 0 H H X v B2
SR, 15 HHORRTE—ZIZE L (W 7B), TORETIE Pdxl
mRNA ORH b S (¥ 7C) . Pdx1/GFP %384 2 faix 25 bim o
20.7%% DT (M7D), 15 HHLKE, Pdx1/GFP BEMiaixdesE L <
= B3 2 8 H BICIX A& 2R L Tz (X 7 B), W2, Insulinl (Ins1)
LT C GFP #3879 5~ 7 X ES Milatk, ING112 # H\\ T, EpHiia~a
bz et Uiz, Ins1/GFP BBIEMIIRIZRE®E 2 6 B A SBE S ibw, 2 8 H
HIZ T THIML Tnie (K7E), ULEORER LY sBM & V728558 R I3
RIBSMIRL O A 70 B3, BERHIROFFER L L THLIER A TH L FENRER I
77

30



sBM L ToOHEEBBETIZE T 2EMEER FORBLZHERT D70
RT-PCRIZ L BT 21T o7 (M8), LAR—F —BEETORBUKHEL, 15
HEIZIL Pdx1, 2 8 HRIZIE Ins1 ORBNPNZNENMHERTE H, M15 M &

T STl & KB E ORI E T 5 &0 MO (Geg, Sst) <X°
o3 (Amy, Ptfla) 1 IG5 TRILL THDLDZx L, Insl D3BE sBM L
TEE LY T VOLTRD BT (K8 A), KA~ — 7 — (Neurod1,
Nkx2-2, Pax6) KEAPMId~—H— (Nkx6-1, Isll, Glut2, Iapp) DOFHL
HLIER TE DM, TOREL~VLIIMEA 13.5 H BRRFHEO Z & il L T HIK
W (X8B), LLEDAMNS, sBM EIZEBW T~ A ES MifdiXitENinss,
AR Z T L, A 2 U CIGMEERMIfEA~ & kT o FER R D b DD, £ D
AT+ TR WERTHI N, Fxld~ v X iPS Ml 2T b [FlER
DORFTZ T T, R, 2 1 6 HHIC Pdx1, 2 8 HEIZ Insl O¥*H) ES
MR DB & FRIERICBIZE S 4L, sBM 2 FHW2 582N iPS Ml b AZh CTh 5 F
nrEn (K8C),

RIZ sBM @ & DPEN A LEFERED A 1 = A LIZFEH Lz, ARSIV T,
M15 #ifla CHILT 5 Lamas HHIRZED b FE~OFITALIZBEE L T\ 5 H A2 7R
L7ze MMZ T, sBM 28427 2= 10 1IXF DR S & L Lamab # &
ATWES, LLED MG, sBM H10 Lamab DL 2 HE L TV D HE2H#
BTz, L, 7 I =3 EERO FEBRR T THY . Zha &£ sBM
EEDLFIIARARETH D, T TTII=V EMAEERT AT 7Y VICEE
Lice A7 70 U TatH ERH IV 72D —BRKOMAMRE Y > X7 ETH D,
FRZF DR EFR D —>Th 5 Integrin f1 (Itghl) ITIREPMIARIZ HIEILNFED
bb 49, 2T Itghl \IZkT % shRNA R BT 5L F 7 4 L2 &HNT,
sBM L TCHOEBET OMMICIT D Itghl D/ v 7 B BB Z1T -7, FRC
NIREED B BERTER I~ D LIBFEIZ 1T D Ttgbl OFEIZBIET D720, ¥
SIVAIIREE 1T OHBORFATIRML, §5% 1 5 HBEIZRIT D Itghl ORILK
O Pdx1/GFP (Gl 0OEI & 2 fr L7 (K9A), R, x0T 472 ba
— VDT 4 VA ZEGE ST 7L (Non-silencing, NS) & i L., Itghl
) XAy SEi= 7 (Itghl KD) Tix Itghl mRNA OJEd & |
Pdx1/GFP tEfa o 2R &z (9B, C), UL EDOFRERN G, sBM 7>
5 DREMEFEE S 7T VBN LHIIRD Itgbl % &teA 7 7 ) v &I L TniE
SNDENREINT,
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NG URBT v T F 7Y b RS LICED 5

Lamab, Itghl/ v 7 X7V EBROERNE, 20> 7 F VD 531k
FHEICBEDDENRHOMNE o7z, L L IND Oy T Z2Mid 2 FiC kD
JBIE~DEBIIE I THY . TFI =AU T 7V v T F A LSMNT b g
SRS EBRDNH 2 FELHERN Lz, €2 T, LI~ T Ui 7w 747
U %1 (Heparan sulfate proteoglycan, Hspg) Offi& (2% H L7z, Hspg?® 9
B HEE G CFEET D E 2 Hspgll 13/3— /L7 > (Perlecan, Hspg2) 234015
NTWD, Hspgldtkx ZRUEMER T2 0REF, BT 25 Z & T, BET 2 Ha0
TER T UIC B e 5. 2 DENM BN TN D552, 22T, Hspg2/ v 7 X
ESHlifi & . ~/ T B OB Z RS 2~ ) FF—BE2 T, Znbo

TP 52 DR B R R LTz, £ Hspg2lZxtd 5 shRNAZ 5819
HLrTF T 4 A ESKIZEY Y, Hspg2/ v 7 Xv ESHilatk (Hspg 2
KD) ZfrL7z (M1 0A), ZNHDOMEERTT 47 a hr—LDY 1)L
A % JEYs S CERL L 72 ESHE (Non-silencing, NS) % Z 1L #LsBM _LIZ#E & |
TN FF =B E AT b0 LRV EDT, K& 1 5 HAICE
\F % Pdx1/GFPIG M OE &2tk L7z (K1 0B), ~\U FF—B0x
sBMHZIL 4 {F1ET D Hspgs DR Z RN D702, AILEE & U CHilE % #&
<HTDOsBMAZMLEE L7z, INx T, sbF ORaA B L Ty 5 Hspgs D% %
BRIV D720 K5 1 0 H-1 5 H OB W T H 21T o 72, KR, Hspg2
KD#E L | ~ /XU FF—B AL L 7= NSHE Tl Pdx1/GFPRHIEME O EIE 2380 L.
Hspg2 KD & ~/NU FF— BB Z 04T U 72 B CIIAEFRIZ Pdx1/GFPRG LT
faDEIERHA L (M1 0C), ZhbHDOfEFR I Y . HspglIPIRFED & -~

DOFEEAL DOIBFRIZ BT > TV D ENR R ST,

- sBM ETHOb L7-MBIZARRNICB W TR BB~ & 5k 3 5
RT-PCR T OfER L v . sBM LT~ 7 2 ES Ml XBENEHIIL~ & kT 5
HDOD, DO ITMENFER R I TV, BRVE DRV 2 B2 551k
SHELHEE LT, Bz AN 2 HIEDIRS b iiTng
6.32, ZZ T sBM LTHMbFE LIcMlOBMEIERZIT -7, WMAEE R G
BIET D720, FBRICIT ING112 Mgk Z2 6 L7z, ES #ilflid sBM T2 8
HRES R LTk, AEARE~ U X (severe combined immunodeficient, SCID
~vUR) OFHEEREFICBME L, 4%, L2y h~U XX OBER %
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BN L C Insl/GFP ORBlEMR L= A, BEAWNTIEEL < O GFP Bt~
FAX—=PEEINT (K1 1A), ZOBER%Z RT-PCRICEVfEITLIZL =
A, BN~ —7J— (Insl, MafA, Ppy. Sst). # gii~—75— (Amy) O
FELNBHRT OMI L i L TRES EF LT (K1 1B), %l Insl &
Amy O FRIFEITH Y | WBIFEOSFEE L IR L THREL EE-> TV
(X1 1C), ik fE ., Bl S vz GFP Bl Insulin, C—peptide
EHIPEINTEY, HIT Insulin BGIEMIIL CILREABHIIL~— I — (MafA,
Nkx6-1) ORI LRI (X1 1D-a, b, ¢, d), GFP B & FHIZIX
FAR DBEFRRIZ 33T 2 pAlE & RIBRIZ, Amy BN WIS FET S (K1
1D-e), AT, MORNZW~—F— (Geg. Sst, Ppy) EEF~— 71— (DBA)
DOFBL R INT- (K1 1D-e,f, g, h), ELISAJEIZED2BMEANDA A
VEABNEEIToTZE 2 A, KR GFP OEOEN - 1B TS —
fE5r (100 — 140 ng) (ZHMHLT LA ES RSN (K1 1E), BLEOR
KLV, sBM ETHb L7 MR ARNIZ I TR~ & 23 5 68
NEFL, SOIEBREOMEZIZRT 28B4 b A L TN D HENRINT,
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% -3

1. M15 Mifnd BV ZRERE~ D {LFEE

ES #ifa ko = IREEMIE 2 ffifk L, & O KBIBGE -I BT 217 - To i

. AL 72D, M5 iz KR & L CRE3 25T, ES Mifd 4 rhifk
%HK%%EHH’?\ HRNIRIERIE, P IREERI D E 7o XN IR~ & A ERFE Ik 5
ERMER I N,

V72 3=N %ﬁiMwﬁ%#%ﬁLT%é YK T DOTr T 7 AU T
IZOWTE R LTV 6, MRARIEDTEEL & . & HIZ5 bk L 7245 AR R ai A
DI ANZ X, BZE H < M15AIAED & L L CTHEBL L T\ 5 gremlin=<° chordin
7EDBMP 7 ¥ T=A X2, aldeyde dehydrogenase (Aldhlal; Raldhl)
REDVF ) A VAR DORENZZ D, o, VF /A URA R A
BN RS D Cyp26al DFEBIMENEIZHOWTHIER &5, M15 Ml 3R 4
w0 Wntba=° Wntll, frizzled ;€0 7 %%fﬁ LTWbHDIZxf L, Shh=° Ihh
DOFRBUIH S, FRIMEREIZI T 558, A O E X noggin ° L F
A BE,. Wnt, Shh 72 E D% (M.% k—iﬂﬂr”é?hé%ﬁ%ﬂ LTS 45 53
Wnt3a X° BMP4 3RS O b 2 R1ET 2 2t ST d 54, M15
AR &0 43 S 3 D iR T%.% xS L, M15 flif BT S 7o iR IREE R
PRGN X BERE . SRR IR © T2 IRV EiPH ORI & L CoftE2fF LT
%o HIT, MR & Hﬁ% T, AT OFEERE R 2RI~ D (L 3 B2
ShTND

FTANMBIE TIINBEOTERIZOWVWTHED H D, Thox HEEHE TH D
eomesodermin (Eomes) 3 % & 1¢, 64 Bin 1 DFIMN _EH LT/, Dikkopf-1

(Dkk1) 1% Wnt/B-catenin > 7 F V& i3 2 53K 1 & L THIHILTWD
Dkk1 ORKITEIT ORIEIZIIT 2 )7 Wnt/B-catenin &7 ‘}‘/I/@ﬁ‘fiﬂ:
ZolEE L, vV ADOFEBEAICE T 5NREOBE)ZHET 5 56,

FRAREE I BV TUX, BAEI O N2 — U FBRRICE D 5 & Evd Iroquois B
B HEE ST, 149 B TORE LANRD b, FZ, Znbidvavy
2 DN RFMHEIMIC BT DRREE FORBEZa s br— LT 5 LN
—iEln & L)< 57, Eph-ephrin A AERIE. RGO AEIZ L 551
fEB 2 R S &5 2 & T EEOMMEIZBEI S LTws 8, Eph 77 Y
— &5 7 (Epha3. Epha7) <X° ephrin B2 TR AMNEAE CTREL L Tz,

34



Zinc-finger % > /X7 Th % Zic 7 7 I U — 3R EICB W TR EN & E %
-4 59,

HIRE S EIZB W THEL L TWAHEIs T & L TIL, Docking protein 4 (Dok 4;
LN BEAAE CHEALIZHEL 60) > RUNX2 (BB, 188 384T 028 Ol el i iy
&ﬁﬁ%m)ﬁgﬁéﬁ%ﬂéo%%ﬁ@%%%%k%%%\gb%%%ﬁu

DIEFEAEIZ BV T T-box 55K 78 (Thx11, Thx2, Thx3, Thxb, Thx18,
ﬂk%)@&m%ﬁ&%ﬂﬁéﬂfwé%

2. BUEEREZ AW HH RS FHEIEORES

INFETOEL OHE LY | ES MR b IRMENIREE 2 /53 LiFsE 4 512137 7
F B bFGF 72 &, MR 2RI 57210 TR TH 5 FITBE R EN T
Wiz, L)L, R AT g & =R E L7z M15 a2 72 b B O fE
RED . WIENIEEE) & PERTEEAIL O R iZ L M15 & OEEZOM B/EH N E
FEThDHIENRBRIN TS, AT, 26 O RITMIARE E 2%
MRS 2SRRI - Sl DI EICHE TH L F LR LTV D,

~ A7 a7 LA O/BRL Y M15 MIRIZEEROHERIK - Th 5 IVEL =
77—k Lamab Z@m L~V THRIL TNDH Z R LNITR -7z, M15 #l
JElZ X > TR S35 BB I OEMREICEE TH L0 EHND 5728
(2. M15 #fiC BT D Lamas D ) > 7 X0 v EBREIT -T2, TDOFER, Lamabs
/)y 7T Ll M15 flila B CIIBERTEGIa~D (k233 L < FHE S 4,
Lamab 7SENB DO SEALIZ B W TEHERER 2 R L TV D ED R S L7,

:mngﬂm%%wtiﬁﬁﬁ%x . RN A5 T a s BR BE A e R A

ICHEHERR T 2 E T, KRR 2 WA WETH O S B ER AN L X ) Lk
ﬁto_Mif b IR ORE Ry & W e o bafigis e LT, VRl T —
Fra— T a4y vaHVERERNREOFE 29, 40, [HMag—rr 4
L<IF7I=va— 7 g v vazHOEFMRoOFEE 8 NfESNn TV
F7o. Fex OILFEWIFEE ThH DR F L6 0 7V — 713 F Rl 2 R
NTHET 2 HF CREBRAER L, 20 L TRE FIEMIEZ MM~ & &5y
LD HEEZRE L TND 3637 Fx X OFREFICHON LA THDHH DO
BBV sBM IS H L, AHFEICIBUV T sBM Y ES M) 5 R RE O #iig
EHET DDA TH D0 %G Lz, M15 fla/r{LiFE R 28T Lamas
XERTERA R b BT D fifast o> 7L %2 ES M R 2 DB 2 5= L
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TWb, ZOZ b, #kE 7 & LT Lamab X O Laminin 1, y1 & TV
areFfr e P77 I=21 0 2158 ¥ HEK293 #ifd, hLN10-293
M T sBM OFER AT o 72, Z OB Z W fER, ~ 7 2 ES fillfa & OV iPS
fﬂﬂﬂ’j ZIARPE N IRIE D & BERTBRMEIE, BEIZIEA R U VAR~ & IEFF A

Mol BTt Lz, sBM ETHbE Lcildz AENICBIE L2 L 2 A,
T D OAIIIEEN 736, o3 Wk, BAEHING & o 7o i RERRI I~ & (b L.
BEEBHRORE Z TR LTz, B L 72 B A 13 ELISA S TR CTE DRED A
AV EGERALTNEbOO, Zva—RREIHIELTZA VAU v OlkHbE
IZOWTIEER SN2 o 1o, IEWIAEITB N T IV o — R REMEITH A1 78
BEINOEHETHY | BEREAZR T O T2 DIZIXAREM L D 72 8 D B 72 D RF 8 %
HEThdbE&ERDND,

sBM 7> 6 ORI LFEE A 1 = X BIZHOWTIE, 2 aE Rk LT 5 Lamab
NHDOFENREZZLND, E\Z{ZF@H%.%’C X, BEENZ EATT D A PN R AR 2
731=r8 (Laminin411), 73=1 025 REREEZFERLTEBY, Zh
5D iﬁfﬁﬂ@f%ﬁﬁﬁ“é% YT TV ENLTA AR VEAERIET S
HRMONTWND 9, FI=0DL 8T H—ThHhiHA LT 7Y ORI T
Itgb1 OFEBLMHNIIFERTEI b2 B REICIHEF Lz, ZO/MRITTI=-A
TN v TV RIRBEOERETZ 1 T < BB M BIZ BT H BB R AR
FlafHo TV D HEZ R L TWND,

L R T ZE OO 1 & LT, WIZ Hspgs 2%/ H L7, Hspgs (21X
syndecan, glypican ® X 9 \ZHfafER i FICAA(ET D2 A4 7D H D &L Hspg2
D EDTHEEBEPIHAET LD L PR SN TN D, PTH Hspg2 (3 EH
FIEEAE Ry D—>Th Y\ ZF DB L Hspgs DHFHOME) X 2E 8 L. Hspg2
DI 7B FEBEE DN, ~RT UBRE O SR EREIT T2, #ER. Hspg2
DIEBNH) &~ 3T L RREREH O Zr i 1 3R A 22 g (b oIl 2 5 & 2 L,
ZNEND G TP HJERE ISR D ESMEFEICB W TEHE TH 5 H05 R S
iz, ~/NT UREESHIZE ORI L LT iR 72 o7 v 7L, The
BT D) & ZFFOFENHMOILTWD 5L 52 K Z FGF I TIX FGF 451 & %
DZFIR, £ LT Hspg DEGEREZTERT 2H T, U T R-Z B KROFEAFE
HERZZEFL TV ERHE SN TWD 64, £7- VEGFs (22T 1% Hspg
CFEAEHAL, 2R MEORERCTEEERICERE TH L ENREINTND
65, FGF.VEGF 72 £ Oy T I3 UIC b EHE TH L2 ERHE I TR Y 2123,
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NNT URBRER T RS D S K DL oIflE, BEH6 < IhbD v T
Vs ES M EFLSBEINRWFIZIDEETHL LEZ DD, MAT,
ANINT BRSO RN D T 5 FEEE T D &, ER T D Hspg2
S BIENFF ORI OWT O ERT DM ENH D, Hspg 2 551 HIKD ML
FHE T TVEE L TBY . CORIUMSE & ~T URREO 3R Z -
TZHT, MR RESEOMEINECTZbDEEZEXbND, UEDOREID, 5
JERREHFIZAFAET D Hspg2 401, £ L CAIER, M LIS/FET 22 oo
Hspg 13L& B, & 25 WIXM#EIIOTET 2&E 2 65 2 LIS
%o
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4k 2
n=l=s]

ARBFFEIZ LD, M15 fMilaz HWaFI2 L ES fMilnz ZIREOMg~ & 51k
FHEL., ORI AEICB T 2 BB TRBMITICOLANTHLFEEZ R LT,
BB 528G ORI, @ OMIEAICB W THRZERIICHTE L CE
MibEnsg, FE~— I —EBETOZNIIHIE L TWe, Zb6ORHEIE ES
ML 2 W7o A ERRE R DS IR AR 2 fE T 2 7O ICA I Ch 5 F 2R
L. FERMICHAER A S Rl z EAETE D HAZRB LTV D,

F 7o AWEIZBWTHEH O biFEE L LT sBM & V% 515 L
L7z, BT, BB D DS LFE S 7 F LI Lamab Z&ie T I =470
HERMBXE2FFOFEZRL, TOVT TN Itghl 2854 77 o &2BL
TREINAFEERM L, M2 T, BEKF O Hspg2 & UMt Hspg BEIZD
WThH, B bIC W TEHEERERHZR - THEL AN LE (K1 2), Zb
DO FlT e~ OMESL LTz sBM s UEHER DY, K OMMERNIREED 53 LIZEE D %
K Zatd 57200 FRE LTHEREITENTHWD ZLE2RL TS, R
W WARSEFFERIL, fFRNARFAEER~DICHEZE 2% ETHIEFIC
BN THLIENRBZOND,
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Figure 1

A (SSEA1-/FIk1-/PDGFRo:-)
Neuroetodermal cells

Lateral plate mesodermal cells
Q (E-cadherin-/FIk1+/PDGFRa:-)

Q

Paraxial mesodermal cells
(E-cadherin-/FIk1-/PDGFRo+)

ES cells
D M15 cells

SB203580 BMP7

—=+=0 —Q

ES cells Mesendodermal cells Definitive endodermal cells
(E-cadherin+/PDGFRo+) (E-cadherin+/Cxcr4+)
B Activin&bFGF

D4 Mesendodermal cells D5 Definitive Endodermal cells

IM15 +Act&bFGF +Act&bFGF
[
£ = 1%
£ 5% 18% =
© ©
b3 Q
u wu
PDGFRo - Cxcr4
D5 Mesodermal cells D5 Neuroectodermal cells
M15 +BMP7 IM15 +SB203580
[
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w o
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+SB203580
E -
o X
5
0,
@ 95%
Ro- g
PDGFRo 2
C SSEA1 Sox1(GFP)
D4 D5
= Day5, n=3 D TERTE =
80 | | [0 Definitive Endodermal cells (E<adherin+/Cxcrd+) E 8 g
O Mesodermal cells (E<cadherin-/(Flk1+ or PDGFRa+) 2 9 N~ g
70 [ | I Neuroectodermal cells (Sox7/GFP+) g gg % g
ife9
g o0 1 R
g, L @ 5555
% Gsc -t
F 40
s Foxa2 N
E Kdr Nod
20 Tal1 “
Pax6
10
Zic1 _ el
0 " Control Act&bFGF BMP7 __ SB203580 Bractin s e b b bt
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X.1 ESHBRO=RE~DOFHE

A) ES Hifaz FH 7 & MEEM L ~D LB EOME, S IRFEIZ BV TR
FHLL TV Dl m sl DV ThRET S,

B) SK7 ES fiflafikoo 4 H HHANMEEE, 5 H BIMMEANREE, 5 A B PIEIEL |
Sox1/GFP ES filadi>k 5 A BARAMREED 7 m—H% 1 & A~ U —fE#r, M15
B CoOFFE (FREM) (3 L, SHEERT 22 2ERoR R O R
) &7

O K bFFEEM TICBIT 5, ZMIEMIO b= D g, 2 TORERITFE
Y £ s vERR 2= (Standard error of mean, SEM) T#*K9 (n=3),

D) AFERMER I T4 HE (D4). & L<IE5 HIE (D5) 153 L=
falZ 31T 2 MBERF A 72~ — 1 —BIn T DI B,
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Figure 2
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A w=z D Blll-tublin/DAPI F 04/DAPI
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.2 ES r’ﬁlﬂﬂ@oﬁf#ﬁ%%%“\@%{lﬁ
A) FIEEN A - 7o SR RAHRE ~ — U —8{5 7O RT-PCR 12 & 2 JE BUiRAT,

B) ¥k 071 HIIM- IR 20T C D~ — B —38 A5 T DI BT,
C) I NEHIIA » T2 BN BBEIC DT T DO~ — I —E s T DI BT,
D) i5# 5 HH. 8 H BIZE T 5pll-tubulin GtE= = — v > OHiAY 2 K 5 fiE

I
E)E:#% 1 1HH., 15HH, 20HBIZEBITS GFAP GMHET A2 oA hOfiE

BT,
F) %1 5 HRIZBITS 045MEA4Y) 957 RavA O,
G)E#E14HBICRBTS TH Btk R— X3 = 2 —1  OfEMT,
%D-F DR —/3—347T 100um 3£,
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Figure 3

A
Kdr
Tal1

Vecd
Pdgfro.
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Msx1 /- Bglap1 W
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X. 3 ES #ilgo FRIERE~D 5L

A) LPM., PAM ~—7% —i&{s7® RT-PCR |Z L 5 3BT,

B) i5# 8 H HIZE 1} % Myosin. a-actin, PECAM DO HUIAY (2 K 5 3BT,
A —b/8 =% 100um &£ 7,

C) BfbiFELAE L= ESHlni;# 2 0 H BHIZET 5 Alizarin red S %uft,

D) fEli b E AL L7 ES Mlnos5# 2 0 H BHIZEIF 5 Oil red O %24,

E) BobiFaze Lz ESMIICB T 5, Bolb~— 0 —BIE 1 OREUFHT
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Figure 4
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. 4 ES fila, PRAREMIE, HENTEEMR., LPM #ildk O PAM

MEOBEFREA S T 7 AL

A) ES filifa, HANIRIEMAD, ARRRSMEATERING . PAM MATIZ 31T 2 R BLEIR 1
DY T AL, 2B DO K ANY 2 —fEZHPICEE T, KU 2 —13 2 FEH
DAEE I B A el L 7ZBR OB OB T, EA/NS W, 2 BER O
PEREWEERT,

B) /b L7 &M B B WCRELA D (Ff) b LIEER Re) Lz
REWREBIR T

C) ES flifm & thig LT, KIREEIZIRBW T 10 5L ERBNEA L TV D IEE T O
N, BRITEE AR R,

D) ES flifig & kbl LT, KRZEICHB W T 10 2L EREN EH L TV DB 10
N, BRITEE AR R,
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5. Lamab IIERTBEMBRO a2 FHET S

A) M15 i) laminin 07 7 X U —RBLO~ A 7 a7 LA fiffr, HemiT%
7a—7 OE R E A R T,

B) Real-time PCR |Z X % fllia#kR] T Lamas BB EO K, M15 ORI E%
100 & L72B2> OP9, PA6 DR HlIEZ/RT, HIFB-T7 7 F L HBIE THIIE S
ANGAYAR

C) xH7 472> br—/ (NS; Nonsilencing). &5\ & Lamas / v 7 %
v (Lama5KD) U 4V A Z & S¥7- M15 Miflll2d1F %, Lamas &8l
fifdT, NSM15 OFBIES 100 & LIZBEORI &L RT, HIZB-T 7 F %
PR CHEINTWVD,

D) NS % L <% Lama5 KD M15 #ifg b CTo{biziE 217 > 7= SK7 ES fifinic
i} %, t%# 8 H H E-cadherin/CXCR4 i [ HEIRMENIRTE, M ONAME N IRTE i
O Pdx1/GFP P/ D 7 7 —H A & A YU —fig#T,

E) NS & L< % Lamas KD M15 #ifid b CofbikE 21T - 7- SK7 ES fifinic
It 5. 8 HEBEMNEET O PdxI/GFP B o ek, * BRI
P<0.05 OHEZNRBO BILDH, & TOREIT FYME = V52 AER 2=

(Standard error of mean, SEM) T#*9 (n=3),
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Synthesized
hLN10-293 basement membrane ES cells

@
(2}

100 10 100
c Pou5sf1 Sox17 Foxa2
8
@ 80 80 80
2
E o
5 X 60 60 60
5 ©
3 8 40 40 40
1]
2
d8 /sBM 22 20 20
&
0 0 0
CXCha ES d8 ES d8 ES d8
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6. BUEEEELIZBWT ES filRIXHRENKRE~NE ST S

A) sBM fEOWZE, Var ) bk F7I=01 0 2 BREES S 72 293
Mz VT v —A o — b RICE & EBEORER 2R, FEERD 5T
%, 293 Ml IR mIEERZ AW TR FRE, Zhvxe sBM &35, HED
BIZIZZ o BIZES, & LT iPS AV TEREZIT I,

B) sBM L To{bifiE L7z SK7 ES iRl 2, K54 8 H HIRMENIKIED 7

72— A AN

C) sBM L T/4r{Li%EE L 7= SK7 ES #iffd® Real-time PCR fi##T, #4371t ES
flzx 747 arbr—e L, 554 8 HHIZHIT D Poudfl (Oct3/4) .
Foxa2, Sox17 DI & L= EIZR- 7 7 F U RBETHIEINTWD
AT ORERITEE = EFEREFL % (Standard error of mean, SEM) T
7 (n=3),
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do d10 d13 d28

20ng/ml activin A | 20ng/ml activin A 10mM nicotinamide
50ng/ml bFGF 50ng/ml bFGF 10nM GLP1
1uM RA
Cc
Q
£ 5100 pox1
o5 80
2 g0
T 240
¢ @20
0 Es d8 d15
D
VM d15/sBM
T
& \, 20.7%
|
T T L T
Pdx1/GFP
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X 7. @ EEREICSNT ES MITERRE LTS

A 4

B)

C)

D)
E)

IAEFE I W T B oA B, BEER M A 0@ U ¢, Ml yERi A LT

%, 85O0 H-1 0 HBIZIHEMER T & LT 20 ng/ml 7 7 F e & 50
ng/ml ® bFGF ZZ=nZn@hmi, 1 0-1 3 A HOMEIZIE 1uM D LF
AVEBEEZNICIHFEMLTWS, 1 3 HBURIEIEMO 7V a— R BEL
4500 mg/L 7>% 1000 mg/L IZEE L, KL LTI1I0mM Oo=aF 7
T K& 10nM @ GLP-1 %ML T\ 5,
sBM L TH:#& L7= SK7 ES iz 351) %, Pdx1/GFP O3 BLiENT, Pdx1/GFP
OFRBIFEHRIOBBXVIEEY, 1 5 BICKRE RS, 15 HHURE,
GFP BHMEAIR IR L C=ociEa kL, 2 8 HHIZIZZ 7 A ¥ —fk
DOFEEBIZB VTRV R A LND,
Real-time PCR |Z & % Pdx1 FBUfiEHT, KoL ESHilg, ¥5# 8 HH, 15
HHOMIIZE T S Pdx1 B2 U EZBR-7T 7 F U RBLETHIE LT,
AT ORERITEE £ EE%ERR 7 (Standard error of mean, SEM) T
3 (n=3),

1 5 HBICBIT S Pdx1/GFP BHn o & &1k,
sBM ETH#& L7- ING112 ES Milalc351F 5. Ins1/GFP OIS BUfiFhT, w5k
L2 6 HAURICHRSUIAD S, (Bar=100um)
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/sBM ©
fesge
Pdx1 L
Ins1 U
Gcg HH '
Sst \ bed (=) u o
Ptfia | (- -
Amy d '

B-actin d e el el (e

d28 /sBM
d28 M15

o
L

NeuroD1 e (-
Nicx2-2 e s d
NIXE-1 "ot e

Pax4 - !
Paxe = ed \ Y

Isi1 el bl bd
Glut2 ke v
lapp -

B-actin e e wed
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X 8. @UEAEMKLELTHERE L~y R ES, iPS MBI 3y~ —

7 — DR BRAT

A) BENGMA, WA~ — 7 — O3B, Kok ES Mifld (ud ES). a4
13.5 HHAMRFE (FP) #=av br—n e LT L, sBM ET15H

(d15), & L<IF2 8 HH (d28) Kz L7 SK7 ES #llfld & ¥ RNA Z i

L. WG 2IToCIha 7L Ui, llsdg & LT, M15 flifd 1T
2 8 HRRGZE LMoy 7L (M15d28) 46 L7, i L7= cDNA
BIXB T 7T B E THIE L TW 5D, Pdxl, Pancreatic duodenum
homeodomein 1; Insl, Insulinl; Gcg, Glucagon; Sst, Somatostatin; Ptfla, pancreas
specific transcription factor 1a; Amy, Amylase

B) KZ\ (NeuroDl, Nkx2-2, Nkx6-1, Pax4, Pax6) K& OV B fifR~ — b —1&/x
+ (Isl1, Glut2, Iapp) DIEELHENT, NeuroD1, neurogenic differentiation 1; Nkx2-2,
NK?2 transcription factor related locus 2; Nkx6-1, NK6 homeobox 1; Pax4, paired
box gene 4; Pax6, paired box gene 6; Isll, ISLI transcription factor; Glut2,
Glucose transporter type 2 ; lapp, islet amyloid polypeptide

C) sBM LTHMLEEE L7z iPS MIIBIC I T Db~ — U —DFEH, KoL iPS
Mz 2T 473 br— e LTHEMAL, 5% 16, 20, 28 HHIC
BT 54~ —h—BIaF ORI Z MR LT,
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A

do d10 di3 di15
%
A |
Lentivirus Puromycin
infection selection
B c n=3
120 25¢
S Itgb1 —
‘w100 o:°,20'
0 0 *
a 80 ©
-] : 15
540 S
> >
520 g d
Q
T o

0
NS  Itgb1KD NS  Itgb1 KD
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9. Itgh1 HEBHMHIIX Pdx1 BB MO SLZHET S

A) EBRME, B5E1O0OHFBORFAT, x2 ¥ T 72 br—/ (NS; non
silencing) & L <X Itghl / v 7 ¥ v (Itgh1 KD) L > F 7 1 )L A% sBM
ETobimEdh o SKT7 Ml S Ei=, Z0%, RIEEMEokkEE H
M2 1 3-1 5 HBIZHF T Puromycin (2 X 2 FAER AT, 1 5HED
5 C Itgbl OFBL. Pdx1/GFP MO &b 21T - 7=,

B) Real-time PCR 2L % Itghl ZBUfEHT, £54# 15 H H OK#EL U RNA Z il
H L CTHIT 21T o7, -7 7 F U REETHIEL, NS B2 REE
Z100 L LTHRLTND,

C) 5% 1 5 A HIZHT 2 Pdx1/GFP BptEflad & &b, * ZHEMICIT P<0.05
DEBEENPROLND, & TORPILEHME = FHEAEFRE (Standard
error of mean, SEM) THE7 (n=3),
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A B
120 do d10  d15
100 Hspgz| | |

o)
(=

H
o

Pdx1/GFP + cells (%)

Relative gene
expression
D
o

N
o O

A Yy

Heparitinase  Heparitinase

NS Hspg2 KD
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1 0. Hspgs ¥ Pdx 1 BBMEOSLITBEET 5

A x AT 472> bue—/ (NS;non-silencing) b L< % Hspg2/ v/ X7
> (Hspg2 KD) L hr v 4L A% S TRk L7245 SK7 ES Mifldic

BT 5. Hspg2 BEBNT, EIXp-7 7 F U REETHIEL, NSIZBIT 53
Blf4 100 & LTERL TV,

B) EBAEE NS, b L <134 Hspg2 KD ES itk z %1241 sBM LI,
4% 1 5 0 BIZHBT 5 Pdx1/GFP MMl 0 EIG z & &b 5, ~ U F5
— BT, Mz <ATORTAE L, 1 0-1 5 0 BIZHT TOHIR
TR 2T o7z, 1 0-1 5 BIZFA~NY FF—EB 20k iz inz .
i H S A HA 2 AT o 72,

C) H5#& 1 5 H BIZ&1 % Pdx1/GFP BEYERIIE O & ik, =T ORRITFEIE
HIFEAERR 7 (Standard error of mean, SEM) TH7 (n=3), *LLFIZ
T2 TO _FEFT.P<0.06 DFEZEDBD HIVD,). ¥1; NS vs. Hspg2 KD, ¥2;
NS vs. NS+heparitinase, *3; Hspg2 KD vs. Hspg2 KD+heparitinase, *4;

NS-+heparitinase vs. Hspg2 KD+heparitinase
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11. B#UEERETHOLHEE L ESHEOBEER

A)

B)

C)

D)

E)

[EU 4 7T 7~ O BIEE L ING112 ES il 2 EBRICHEH L T 5729,
PREHOLORBUIA 2 oz &t 2 (KFREHE), (Bar=1 mm)
RT-PCR (2 K D AN 73U, Vo3 ih~ —J1 —1BAR T DI BURAT, BAERTO
AR (Before) & [EINEE 27 T 7 & (After) IZBIT 2K E L T\ 5,
KT D cDNA &EIIB-7 7 F LB ETHIEL T\ 5, MafA, v-maf
musculoaponeurotic fibrosarcoma oncogene protein A; Ppy, pancreatic polypeptide
Real-time PCR (2 K 5 sl 3, S~ — I —8An T DI BT, =
v hae—n & U4 13.5 H BRa{FFE (FP; fetal pancreas) % fEH LT
B, HIX BT 7 FUHUHUETHEL, FPIZBIT DK ~—H—0D3IL% 100
ELTEHRLTND,

BT 7 F 7 N OREGREIZ L DT, GFP (a, b, e, f; green) & Ins (a;
magenta) M O\ C-peptide (C-pep, b; magenta) DOIHYFER LD GFP @
FHNA LAY U EXHS L TWDEN G D, X, Ins BRI (¢, d; green)
IZ MafA (c; magenta). Nkx6-1 (d; magenta) & HEARD, ARIAREOHEE
ERIEEIZ, GFP Mo B2 1E Amy BHPEMIIE (e; magenta) HERE T
X%, Geg (e; yellow)., Sst (f; magenta). Ppy (g; magenta), DBA (h;
magenta) [HIEMIIE LR S 472, eh 122V TCid DAPI (blue) & dItH:
FHEZ L TW5, (Bar=100 um)

BIARNICB T 54 2 ) v af i, BEBOEE ELISA £ THE S
TnTnoA 2 yEaaEZRY,  (Bar=100 mm)
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ES cell JLI Integrin

Pancreatic differentiation /l\/l\ Hspgs
Type IV collagen

== Laminin
N Nidogen
NV

Hspg2

Basement membrane o  Signaling molecules

61



X12. EEE»LONLFEY T FALOBE
AAFFEZIBNTH O o 7o BIERD S OEMEFFE Y 7 F 2D TR
7, FEBEAERIN O —>TH D Lamab 13/LHIE THRE L T\ 5 Itgbl
EREERL. 2OV T FAREMLEHET 5, BERET O Hspg2 701
ITZF BRI EE T, F72. Hspg 2 0D Hspg 38T 5 ~/37 Uik
BRBHIIIS R VT VR R N T v 7S, 2D ERE, £ XN
(2o ORIBIZAER L CTHEME AR E STV 5,
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Table.1 LT -> THRENRWHO LTV B EBET (109E&ET)

Gene symbol
1190002H23Rik
1190003J15Rik
1700012HO05Rik
1700019D03Rik
2410003J06Rik
2410004A20Rik
2410007B07Rik
2410012MO07Rik
2410076121Rik
2410116G06Rik
2410146L05Rik
4930424G05Rik
4930517K11Rik
4933425K02Rik
5830405N20Rik
Aard

Aass

AB211064

Acp5

AF067061
Al467606

Aurkc
BC050188
Calca

Crispl

Cxxcb6

Cyct
D7Ertd143e
Dazl

Ddx4

Dhrs10

Description

RIKEN ¢cDNA 1190002H23 gene

RIKEN c¢cDNA 1190003J15 gene

RIKEN ¢cDNA 1700012H05 gene

RIKEN ¢cDNA 1700019D03 gene

RIKEN cDNA 2410003J06 gene

RIKEN c¢cDNA 2410004A20 gene

RIKEN c¢cDNA 2410007B07 gene

RIKEN ¢cDNA 2410012M07 gene

RIKEN c¢cDNA 2410076121 gene

RIKEN c¢cDNA 2410116G06 gene

RIKEN c¢cDNA 2410146L05 gene

RIKEN c¢DNA 4930424G05 gene

RIKEN c¢cDNA 4930517K11 gene

RIKEN c¢DNA 4933425K02 gene

RIKEN c¢DNA 5830405N20 gene

alanine and arginine rich domain containing protein
aminoadipate-semialdehyde synthase

cDNA sequence AB211064

acid phosphatase 5, tartrate resistant

c¢DNA sequence AF067061

expressed sequence AI467606

aurora kinase C

cDNA sequence BC050188
calcitonin/calcitonin-related polypeptide, alpha
cysteine-rich secretory protein 1

CXXC finger 6

cytochrome c, testis

DNA segment, Chr 7, ERATO Doi 143, expressed
deleted in azoospermia-like

DEAD (Asp-Glu-Ala-Asp) box polypeptide 4
Dehydrogenase/reductase (SDR family) member 10

63



Gene symbol Description

Dmrtl doublesex and mab-3 related transcription factor 1
Dnmt31 DNA (cytosine-5-)-methyltransferase 3-like
Dppa2 developmental pluripotency associated 2

Dppa3 developmental pluripotency-associated 3

Dppa5 developmental pluripotency associated 5

Eifla eukaryotic translation initiation factor 1A

Enpp3 ectonucleotide pyrophosphatase/phosphodiesterase 3
Eras ES cell-expressed Ras

Esgp embryonic stem cell- and germ cell-specific protein
Esrrb estrogen related receptor, beta

Eval epithelial V-like antigen 1

Fabp3 fatty acid binding protein 3, muscle and heart
Fbxol5 F-box protein 15

Fgf4 fibroblast growth factor 4

Fkbp6 FK506 binding protein 6

Fmrlnb fragile X mental retardation 1 neighbor

Folrl folate receptor 1 (adult)

Gdf3 growth differentiation factor 3

Gm397 gene model 397, (NCBI) finger and SCAN domain containing 4
H2-BI histocompatibility 2, blastocyst

Hsf2bp heat shock transcription factor 2 binding protein
Hspbl heat shock protein 1

Icaml intercellular adhesion molecule

Ipp IAP promoted placental gene

Kl1f2 Kruppel-like factor 2 (lung)

Klf4 Kruppel-like factor 4 (gut)

KIf5 Kruppel-like factor 5

KI1f9 Kruppel-like factor 9

Laptm5 lysosomal-associated protein transmembrane 5
Leftyl left right determination factor 1

LOC195531 Similar to reduced expression 2
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Gene symbol Description
LOC245128 similar to solute carrier family 7 (cationic amino acid transporter, y+

system), member 3

LOC435970 hypothetical LOC435970

LOC627488 similar to THO complex subunit 4 (Tho4)

LOC630963 similar to spectrin alpha 1

Lrrc34 leucine rich repeat containing 34

Mael maelstrom homolog (Drosophila)

Manba mannosidase, beta A, lysosomal

Morcl microrchidia 1

Mylpf myosin light chain, phosphorylatable, fast skeletal muscle
Nalp4f NACHT, leucine rich repeat and PYD containing 4F
Nanog Nanog homeobox

Ndg2 Nur77 downstream gene 2

Ndp52 nuclear domain 10 protein 52

NrObl nuclear receptor subfamily 0, group B, member 1

Pla2glb phospholipase A2, group IB, pancreas

Pnma5 paraneoplastic antigen family 5

Pou5fl1 POU domain, class 5, transcription factor 1

Prdm14 PR domain containing 14

Prgl proteoglycan 1, secretory granule

Psmag proteasome (prosome, macropain) subunit, alpha type, 8
Pycard PYD and CARD domain containing

Rex2 reduced expression 2

Rhox5 reproductive homeobox 5

Rnf17 ring finger protein 17

Serpina3m serine (or cysteine) peptidase inhibitor, clade A, member 3M
Sh3gl2 SH3-domain GRB2-like 2

Slc27a2 solute carrier family 27 (fatty acid transporter), member 2
Slc3512 solute carrier family 35, member F2

Spp1 secreted phosphoprotein 1

Stra8 stimulated by retinoic acid gene 8

Sycp3 synaptonemal complex protein 3
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Tacstd1
Tcfap2c
Tefep2ll
Tell
Tdgfl
Tdh
Tex19
Tm4sfl
Tmem40
Trapla
Ubelyl
Utf1
wdt2
Zfp296
Zfp42
Zhx1

tumor-associated calcium signal transducer 1
transcription factor AP-2, gamma
transcription factor CP2-like 1

T-cell lymphoma breakpoint 1
teratocarcinoma-derived growth factor
L-threonine dehydrogenase

testis expressed gene 19

transmembrane 4 superfamily member 1
transmembrane protein 40

tumor rejection antigen P1A
ubiquitin-activating enzyme E1, Chr Y 1
undifferentiated embryonic cell transcription factor 1
whn-dependent transcript 2

zinc finger protein 296

zinc finger protein 42

zinc fingers and homeoboxes protein 1
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Table.2 FHRRETREN LR T 5B EF (64EIEF)

Gene Symbol
1110019K23Rik
8430417A20Rik
Agtrll

Amot
AWS548124
B130021B11Rik
Bmp?2
C230098021Rik
Cdhl1l

Cdh2

Cdx2

Cerl

Cxcr4

Cyp26al
DOH4S114

Dcn

Dkkl1

Enpp2

Eomes

F5

Fabp7

Fgf5

Fgf8

Foxal

Foxa2

Frzb

Fst

Fzd2

Gm784

Gpmb6a

Gpm6b

Description

RIKEN ¢cDNA 1110019K23 gene
RIKEN c¢cDNA 8430417A20 gene
angiotensin receptor-like 1
angiomotin

expressed sequence AW548124
RIKEN ¢cDNA B130021B11 gene
bone morphogenetic protein 2
RIKEN cDNA C230098021 gene
cadherin 11

cadherin 2

caudal type homeo box 2

cerberus 1 homolog (Xenopus laevis)
chemokine (C-X-C motif) receptor 4
cytochrome P450, family 26, subfamily a, polypeptide 1
DNA segment, human D4S114
decorin

dickkopf homolog 1 (Xenopus laevis)
ectonucleotide pyrophosphatase/phosphodiesterase 2
eomesodermin homolog (Xenopus laevis)
coagulation factor V

fatty acid binding protein 7, brain
fibroblast growth factor 5

fibroblast growth factor 8

forkhead box A1l

forkhead box A2

frizzled-related protein

Follistatin (Fst), mRNA

frizzled homolog 2 (Drosophila)

gene model 784, (NCBI)
glycoprotein mé6a

glycoprotein m6b
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Gene symbol
Gsc

Has2

Hoxa9

Hoxb2

Igtbp5s

Irs4

Itgb8

Krt2-8

Lhx1
MGI:2662729
MGI:3580254
Mixl1
Mrgl
Nkx1-2
Otx2
Pcdh7
Pcdh8
Pdzrn3
Pitx2
Rbmx
Rorl
Rspo3
Slc39a8
Sox17
Sp5

Sp8
Sprr2a

T
Tnfrsf19
Tnrc9
Trh

Description

goosecoid

hyaluronan synthase 2

homeo box A9

homeo box B2

insulin-like growth factor binding protein 5

insulin receptor substrate 4

PREDICTED: integrin beta 8 [Mus musculus], mRNA sequence
keratin complex 2, basic, gene 8 ; similar to cytokeratin EndoA -
mouse

LIM homeobox protein 1

ES neuronal differentiation 2

diacylglycerol kinase kappa

Mix1 homeobox-like 1 (Xenopus laevis)

myeloid ecotropic viral integration site-related gene 1
NK1 transcription factor related, locus 2 (Drosophila)
orthodenticle homolog 2 (Drosophila)

protocadherin 7

protocadherin 8

PDZ domain containing RING finger 3

paired-like homeodomain transcription factor 2

RNA binding motif protein, X chromosome

receptor tyrosine kinase-like orphan receptor 1
R-spondin 3 homolog (Xenopus laevis)

solute carrier family 39 (metal ion transporter), member §
SRY-box containing gene 17

trans-acting transcription factor 5

trans-acting transcription factor 8

small proline-rich protein 2A

brachyury

tumor necrosis factor receptor superfamily, member 19
trinucleotide repeat containing 9

thyrotropin releasing hormone
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Gene symbol Description
Wnt8a wingless-related MM TV integration site 8A
Zfp608 zinc finger protein 608
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Table.3 WENMRETCEKIAN LR T8 EF (1498EF)

Gene symbol
1110019K23Rik
2610017109Rik
2900092D14Rik
4631426J05Rik
4930423H22Rik
6430547121Rik
A230057G18Rik
A830059120Rik
A930038C07Rik
AlI851523

Ascll
B130021B11Rik
BC068157

Bcl2

Boc

C030036D22Rik
C130071CO3Rik
C230027N18Rik
C230098021Rik
C530008M17Rik
C85317

Ccnd2

Cdh2

Col2al

Crabpl

Crabp2

Ctnnd2

Cxxc4

Cyr61
DOH4S114

Description

RIKEN cDNA 1110019K23 gene
RIKEN cDNA 2610017109 gene

RIKEN cDNA 2900092D14 gene
RIKEN cDNA 4631426J05 gene

RIKEN cDNA 4930423H22 gene
RIKEN cDNA 6430547121 gene

RIKEN cDNA A230057G18 gene
RIKEN cDNA A830059120 gene
RIKEN cDNA A930038C07 gene
expressed sequence AI851523

achaete-scute complex homolog-like 1 (Drosophila)

RIKEN ¢cDNA B130021B11 gene
cDNA sequence BC068157
B-cell leukemia/lymphoma 2

biregional cell adhesion molecule-related/down-regulated by oncogenes

binding protein

RIKEN cDNA C030036D22 gene
RIKEN cDNA C130071C03 gene
RIKEN cDNA C230027N18 gene
RIKEN cDNA C230098021 gene
RIKEN cDNA C530008M17 gene
expressed sequence C85317

cyclin D2

cadherin 2

procollagen, type II, alpha 1

cellular retinoic acid binding protein I
cellular retinoic acid binding protein II
catenin (cadherin associated protein), delta 2
CXXC finger 4

cysteine rich protein 61

DNA segment, human D4S114
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Gene symbol
D1Ertd471e
D930050A07Rik
Dachl

Dach2

Dbnl

Dcc

Dclk1

Dcx

DIl

Dmt2

Dpysl4

Dpysl5

Dtx4

Ebf2

Ebf3

Ednrb

Efnb2
EG544888
Elavl4

Emidl
Eml1
Epha3
Epha7
Fabp7
Fat4
Fjx1
Fzd10
G3bp
Glccil
Gli3
Glral

Description

DNA segment, Chr 1, ERATO Doi 471, expressed
RIKEN ¢cDNA D930050A07 gene

dachshund 1 (Drosophila)

dachshund 2 (Drosophila)

drebrin 1

deleted in colorectal carcinoma
doublecortin-like kinase 1

doublecortin

delta-like 1 (Drosophila)

dorso-medial telencephalon gene 2
dihydropyrimidinase-like 4
dihydropyrimidinase-like 5

deltex 4 homolog (Drosophila)

early B-cell factor 2

early B-cell factor 3

endothelin receptor type B

ephrin B2

predicted gene, EG544888

ELAYV (embryonic lethal, abnormal vision, Drosophila)-like 4 (Hu
antigen D)

EMI domain containing 1

echinoderm microtubule associated protein like 1
Eph receptor A3

Eph receptor A7

fatty acid binding protein 7, brain

FAT tumor suppressor homolog 4 (Drosophila)
four jointed box 1 (Drosophila)

frizzled homolog 10 (Drosophila)
Ras-GTPase-activating protein SH3-domain binding protein
glucocorticoid induced transcript 1

GLI-Kruppel family member GLI3

glycine receptor, alpha 1 subunit
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Gene symbol Description

Gm1568 gene model 1568, (NCBI)

Gpm6b glycoprotein mé6b

Gprl77 G protein-coupled receptor 177

Gpr56 G protein-coupled receptor 56

Hdgfrp3 hepatoma-derived growth factor, related protein 3
Hes5 hairy and enhancer of split 5 (Drosophila)

Hipk2 homeodomain interacting protein kinase 2

Hoxa2 homeo box A2

Hoxa3 homeo box A3

Hoxb3 homeo box B3

Hoxb4 homeo box B4

Hoxc4 homeo box C4

Insml insulinoma-associated 1

Irx2 Iroquois related homeobox 2 (Drosophila)

Irx3 Iroquois related homeobox 3 (Drosophila)

Irx5 Iroquois related homeobox 5 (Drosophila)

Kbtbd11 kelch repeat and BTB (POZ) domain containing 11
Lbxcorl ladybird homeobox 1 homolog (Drosophila) corepressor 1
Lfng lunatic fringe gene homolog (Drosophila)

Ly6h lymphocyte antigen 6 complex, locus H

Marcks myristoylated alanine rich protein kinase C substrate
Megf10 multiple EGF-like-domains 10

Meis1 myeloid ecotropic viral integration site 1

Mfsd2 major facilitator superfamily domain containing 2
Mnl meningioma 1

Msx3 homeo box, msh-like 3

Mtap2 microtubule-associated protein 2

Myecll v-myc myelocytomatosis viral oncogene homolog 1, lung carcinoma

derived (avian)

Mylk myosin, light polypeptide kinase
Ncald neurocalcin delta
Ndn necdin
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Gene symbol
Nedd9

Nes
Neurod4
Neurogl
Neurog?2
Nhlh2
Nnat
Nr2fl
Nr2f2
Nrarp
Nrcam
Olig3
Pax3
Pax6
Pax7
Pcdh8

Pcdhacl,2; a2,3,4,5,6,7,8,9,10,11,12

Pcdhbl16
Pegl2
Pik3r3
Pkia
Plagll
Plxna2
Pogk
Pou3f3
Ptfla
Ptn
Ptprd

Punc

Description

neural precursor cell expressed, developmentally down-regulated gene

9

nestin

neurogenic differentiation 4

neurogenin 1

neurogenin 2

nescient helix loop helix 2

neuronatin

nuclear receptor subfamily 2, group F, member 1
nuclear receptor subfamily 2, group F, member 2
Notch-regulated ankyrin repeat protein
neuron-glia-CAM-related cell adhesion molecule
oligodendrocyte transcription factor 3

paired box gene 3

paired box gene 6

paired box gene 7

protocadherin 8

protocadherin alpha 2, 3,4, 5,6,7,8,9, 10, 11,

12
protocadherin beta 16

paternally expressed 12

phosphatidylinositol 3 kinase, regulatory subunit, polypeptide 3 (p55)

protein kinase inhibitor, alpha

pleiomorphic adenoma gene-like 1

plexin A2

pogo transposable element with KRAB domain
POU domain, class 3, transcription factor 3
pancreas specific transcription factor, la
pleiotrophin

protein tyrosine phosphatase, receptor type, D

putative neuronal cell adhesion molecule
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Gene symbol
Rarb
Rbmx
Rfx4
Rgs2
Rufy3
Scg3
Scg5
Shh
Sle35f1
Snx26
Sox11
Sox21
Sox9
Spsb4
Srgap3
Sst
St8sial
St8sia2
Tcfap2a
Tcfap2b
Tox3
Zbtb16
Zeb2
Zthx4
Zfp60
Zfp608
Z{p629
Zicl

Description

retinoic acid receptor, beta

RNA binding motif protein, X chromosome

regulatory factor X, 4 (influences HLA class II expression)
regulator of G-protein signaling 2

RUN and FYVE domain containing 3

secretogranin 111

secretogranin V

sonic hedgehog

solute carrier family 35, member F1

sorting nexin 26

SRY-box containing gene 11

SRY-box containing gene 21

SRY-box containing gene 9

splA/ryanodine receptor domain and SOCS box containing 4
SLIT-ROBO Rho GTPase activating protein 3

somatostatin

ST8 alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 1
ST8 alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 2
transcription factor AP-2, alpha

transcription factor AP-2 beta; synonyms

TOX high mobility group box family member 3

zinc finger and BTB domain containing 16

zinc finger E-box binding homeobox 2

zinc finger homeodomain 4

zinc finger protein 60

zinc finger protein 608

zinc finger protein 629

zinc finger protein of the cerebellum 1
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Table. 4 R HE (PAM) THEIHN LR TIEET (1408 T)

Gene symbol Description

1700109F18Rik RIKEN cDNA 1700109F18 gene

2210023G05Rik  RIKEN cDNA 2210023GO05 gene

2610008E11Rik  RIKEN cDNA 2610008E11 gene

2610528A11Rik  RIKEN cDNA 2610528A11 gene

3321401G04Rik ~ RIKEN cDNA 3321401G04 gene

3526402J09Rik RIKEN cDNA 3526402J09 gene

4631422005Rik  RIKEN cDNA 4631422005 gene

6330403K07Rik  RIKEN cDNA 6330403K07 gene

8430436014Rik  RIKEN ¢cDNA 8430436014 gene

Actcl actin, alpha, cardiac

Adamts?2 a disintegrin-like and metallopeptidase (reprolysin type) with
thrombospondin type 1 motif, 2

Adamts20 a disintegrin-like and metallopeptidase (reprolysin type) with

thrombospondin type 1 motif, 20

Ahnak AHNAK nucleoprotein (desmoyokin)
AK220484 cDNA sequence AK220484

Amot angiomotin

Ar androgen receptor

Bgn biglycan

Bmp5 bone morphogenetic protein 5

C76566 expressed sequence C76566

Capn6 calpain 6

Cav2 caveolin 2

Ccdc80 coiled-coil domain containing 80

Cd44 CD44 antigen

Cd82 CD82 antigen

Cdc42epl CDCA42 effector protein (Rho GTPase binding) 1
Cdkn2c cyclin-dependent kinase inhibitor 2C (p18, inhibits CDK4)
Cdx2 caudal type homeo box 2

Cth complement component factor h

Coblll Cobl-like 1
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Gene symbol Description

Collal procollagen, type I, alpha 1

Colla2 procollagen, type I, alpha 2

Col23al procollagen, type XXIII, alpha 1

Col3al procollagen, type III, alpha 1

Col4a5s procollagen, type IV, alpha 5

Col4a6 procollagen, type 1V, alpha 6

Colsal procollagen, type V, alpha 1

Col5a2 procollagen, type V, alpha 2

Col6al procollagen, type VI, alpha 1

Col6a2 procollagen, type VI, alpha 2

Cp ceruloplasmin

Creb312 cAMP responsive element binding protein 3-like 2
Crispld2 cysteine-rich secretory protein LCCL domain containing 2
Ctso cathepsin O

Cxcl12 chemokine (C-X-C motif) ligand 12

Cyplbl cytochrome P450, family 1, subfamily b, polypeptide 1
Cyr61 cysteine rich protein 61

DI12Ertd647e DNA segment, Chr 12, ERATO Doi 647, expressed
D5Ertd593e DNA segment, Chr 5, ERATO Doi 593, expressed
Dok4 docking protein 4

Dsp desmoplakin

E430024C06Rik  RIKEN cDNA E430024C06 gene

Efnal ephrin Al

Egfr epidermal growth factor receptor

Egr3 early growth response 3

Emp2 epithelial membrane protein 2

Fbx039 F-box protein 39

Fosl2 fos-like antigen 2

Foxfla forkhead box Fla

Frzb frizzled-related protein

Gentl glucosaminyl (N-acetyl) transferase 1, core 2
Gpr64 G protein-coupled receptor 64
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Gene symbol
Greml1
Gucy1b3
HI19
H2-T23
Handl
Histlhlc
Hoxal0
Hoxall
Hoxb6
Hoxcl10
Hoxdl
Hoxd10
Ifi204; Ifi205
Ifitl

Igf2r

Igfbp4
Igsfl1

133

Isgl5

Islr

Leprell
Lgals3bp
Lhfpl2
LOC545386

Lypd6
Maged?2
MGI:1889205

Mgstl
Mmp?2
Mmp3

Description

gremlin 1

guanylate cyclase 1, soluble, beta 3

H19 fetal liver mRNA

histocompatibility 2, T region locus 23

heart and neural crest derivatives expressed transcript 1
histone cluster 1, Hlc

homeo box A10

homeo box A1l

homeo box B6

homeo box C10

homeo box D1

homeo box D10

interferon activated gene 204; interferon activated gene 205
interferon-induced protein with tetratricopeptide repeats 1
insulin-like growth factor 2 receptor

insulin-like growth factor binding protein 4
immunoglobulin superfamily, member 11

interleukin 33

ISG15 ubiquitin-like modifier

immunoglobulin superfamily containing leucine-rich repeat
leprecan-like 1

lectin, galactoside-binding, soluble, 3 binding protein

lipoma HMGIC fusion partner-like 2

interferon activated gene 203; isoform 2 is encoded by transcript

variant 2

LY6/PLAUR domain containing 6

melanoma antigen, family D, 2

plasma glutamate carboxypeptidase; Plasma glutamate
carboxypeptidase

microsomal glutathione S-transferase 1

matrix metallopeptidase 2

matrix metallopeptidase 3
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Gene symbol Description

Ms4add membrane-spanning 4-domains, subfamily A, member 4D
Msx1 homeo box, msh-like 1

Nfix nuclear factor I/X

0dz3 odd Oz/ten-m homolog 3 (Drosophila)

Papss2 3'-phosphoadenosine 5'-phosphosulfate synthase 2

Pcdh7 protocadherin 7

Pdgfra platelet derived growth factor receptor, alpha polypeptide
Pdgfrb platelet derived growth factor receptor, beta polypeptide
Pdlim4 PDZ and LIM domain 4

Pdxdcl pyridoxal-dependent decarboxylase domain containing 1
Peg3 paternally expressed 3

Phldb2 pleckstrin homology-like domain, family B, member 2
Pitx1 paired-like homeodomain transcription factor 1

Plekhg?2 pleckstrin homology domain containing, family G (with RhoGef

domain) member 2

Postn periostin, osteoblast specific factor

Pricklel prickle like 1 (Drosophila)

Prrx1 paired related homeobox 1

Prrx2 paired related homeobox 2

Ptgsl prostaglandin-endoperoxide synthase 1

Rbms3 RNA binding motif, single stranded interacting protein
Rgs5 regulator of G-protein signaling 5

Rps9 ribosomal protein S9

Rspo2 R-spondin 2 homolog (Xenopus laevis)

Rtp4 receptor transporter protein 4

Runx2 runt related transcription factor 2

Scarf2 scavenger receptor class F, member 2

Sema3a sema domain, immunoglobulin domain (Ig), short basic domain,

secreted, (semaphorin) 3A

Serpinb6b serine (or cysteine) peptidase inhibitor, clade B, member 6b
Serpinb9 serine (or cysteine) peptidase inhibitor, clade B, member 9
Sertad4 SERTA domain containing 4
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Gene symbol Description

Slit3 slit homolog 3 (Drosophila)

Snai2 snail homolog 2 (Drosophila)

Stch stress 70 protein chaperone, microsome-associated, human homolog
Tbx20 T-box 20

Tbx4 T-box 4

Tef21 transcription factor 21

Tdo2 tryptophan 2,3-dioxygenase

Tgfbl transforming growth factor, beta 1

Tgfb2 transforming growth factor, beta 2

Timp3 tissue inhibitor of metalloproteinase 3

Tmeml119 transmembrane protein 119

Tmem176a transmembrane protein 176A

Trf transferrin

Twist2 twist homolog 2 (Drosophila)

Ube2h ubiquitin-conjugating enzyme E2H

Ugtla2 UDP glucuronosyltransferase 1 family, polypeptide A2
UncS5c unc-5 homolog C (C. elegans)

Xist inactive X specific transcripts

Zp9 zinc finger protein 9
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Table. 5 ffkFir3E (LPM) THEIER LFTLELET (85&ET)

Gene symbol
181001 1010Rik
2900093B09Rik
4732435N03Rik
6230427J02Rik
6330442E02Rik
Adam12
Afaplll

Agtrll

Asb4

Atf3

BC054438
Bmpl

Bmper

Calcrl

Cald1

Cd40

Cdgap

Cldn5

Ctla2a

Ctla2b

Ctsh

Cyp26al

Dusp2
E030004N0O2Rik
Edil3

Egr2

Elk3

Eng

Eomes

Erg

Etsl

Description

RIKEN cDNA 1810011010 gene

RIKEN cDNA 2900093B09 gene

RIKEN cDNA 4732435N03 gene

RIKEN cDNA 6230427J02 gene

RIKEN cDNA 6330442E02 gene

a disintegrin and metallopeptidase domain 12 (meltrin alpha)
actin filament associated protein 1-like 1
angiotensin receptor-like 1

ankyrin repeat and SOCS box-containing protein 4
activating transcription factor 3

cDNA sequence BC054438

bone morphogenetic protein 1

BMP-binding endothelial regulator

calcitonin receptor-like

caldesmon 1

CD40 antigen

Cdc42 GTPase-activating protein

claudin 5

cytotoxic T lymphocyte-associated protein 2 alpha
cytotoxic T lymphocyte-associated protein 2 beta
cathepsin H

cytochrome P450, family 26, subfamily a, polypeptide 1
dual specificity phosphatase 2

RIKEN cDNA E030004N02 gene

EGF-like repeats and discoidin I-like domains 3
early growth response 2

ELK3, member of ETS oncogene family

endoglin

eomesodermin homolog (Xenopus laevis)

avian erythroblastosis virus E-26 (v-ets) oncogene related

E26 avian leukemia oncogene 1, 5' domain
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Gene symbol Description

Etv2 ets variant gene 2

Evxl even skipped homeotic gene 1 homolog

Flil Friend leukemia integration 1

Flt1 FMS-like tyrosine kinase 1

Flt4 FMS-like tyrosine kinase 4

Foxc2 forkhead box C2

Gimap4 GTPase, IMAP family member 4

Gja4 gap junction membrane channel protein alpha 4

Gngll guanine nucleotide binding protein (G protein), gamma 11
Gprll16 G protein-coupled receptor 116

Hapln1 hyaluronan and proteoglycan link protein 1

Heyl hairy/enhancer-of-split related with YRPW motif 1
Hoxd8 homeo box D§

Igfbp4 insulin-like growth factor binding protein 4

Itpkb inositol 1,4,5-trisphosphate 3-kinase B

Kdr kinase insert domain protein receptor

KI1f7 Kruppel-like factor 7 (ubiquitous)

Klhl6 kelch-like 6 (Drosophila)

Lmo2 LIM domain only 2

LOC546142 similar to LOC363091 protein

Magi3 membrane associated guanylate kinase, WW and PDZ domain

containing 3

Mall mal, T-cell differentiation protein-like

Mef2a myocyte enhancer factor 2A

Mixl1 Mix1 homeobox-like 1 (Xenopus laevis)
Mmp9 matrix metallopeptidase 9

Mmrn2 multimerin 2

Mogat2 monoacylglycerol O-acyltransferase 2

Morc4 microrchidia 4

Mumll1 melanoma associated antigen (mutated) 1-like 1
Nrp2 neuropilin 2

Pcdh12 protocadherin 12
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Gene symbol
Pcdh18
Plcl2
Plxndl
Ppplrl6b
Prkar2b
Prtg
Ptpre
Ramp?2
Rasgrp3
Rbmsl
Resd1
Rhoj
Sox18
Sox7
Tall
Tek
Tgfbr3
Tnfaip2
Tnfrsf19
Tspanl8
Vav3
Vcan

VidIr

Description

protocadherin 18

phospholipase C-like 2

plexin D1

protein phosphatase 1, regulatory (inhibitor) subunit 16B
protein kinase, cAMP dependent regulatory, type II beta
protogenin homolog (Gallus gallus)

protein tyrosine phosphatase, receptor type, E
receptor (calcitonin) activity modifying protein 2

RAS, guanyl releasing protein 3

RNA binding motif, single stranded interacting protein 1
RCSD domain containing 1

ras homolog gene family, member J

SRY-box containing gene 18

SRY-box containing gene 7

T-cell acute lymphocytic leukemia 1
endothelial-specific receptor tyrosine kinase
transforming growth factor, beta receptor 111

tumor necrosis factor, alpha-induced protein 2

tumor necrosis factor receptor superfamily, member 19
tetraspanin 18

vav 3 oncogene

versican

very low density lipoprotein receptor
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Table 6. PCR 7 A v —

Gene
Actal
Afp
Amy

B -actin
Bglapl
Bglap2
DIx2
Foxa2
Foxgl
Fst
Geg
Glut2
Gsh2
Handl
Hand2
Hes5
Hoxa2
Hoxbl
Hoxb4
Hoxc4
Hoxc6
Hspg2
Tapp
Insl
Isl1
Itgb1
Kdr
Lama5
MafA
Mesp2

Msx1

Forward primer
TTATCGGTATGGAGTCTGCGGG
TCGTATTCCAACAGGAGG
CAGGCAATCCTGCAGGAACAA
GTGATGGTGGGAATGGGTCA
GAGGACCATCTTTCTGCTCACTCT

GCGCTACCTTGGAGCTTCAG

GCAGAGTTTGTAAATAAGGGTGTCTG

TGGTCACTGGGGACAAGGGAA

AAAACTCGCTGGGCAACAAC

GGGCAGATCCATTGGATTAGC

ACTCACAGGGCACATTCACC

ACAGAGCTACAATGCAACGTGG

CACTACCTACAACATGTCGGAC

CCGGCGAGAAGAGGATTAAA

TACAGTATGGCCCTGTCCTA

TCCTCTGGATGTGGGAAGAC

AAGTGGAGGAAGACGAGGAAG

CCGGACCTTCGACTGGATG

TGCGCAAAGTTCACGTGAGCAC

AGCAAGCAACCCATAGTCTACC

CCGTCCCTATAACCATCTAGTTCC

CAGGTCCTAATGTGGCGGTCAACAC

GATTCCCTATTTGGATCCCC

CAGCCCTTAGTGACCAGCTA

GACTGAGAGGGTCTCCAGCTC

TTGGGATGATGTCGGGAC

CACCTGGCACTCTCCACCTTC

GCCCAAGTCTTCAACTGCTC

TTTCCTCGGCAGCGTCCACTTGTA

AGAGGGTCGTTCCATACTCC

ACCCCTTGCTACACACTTCC
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Reverse primer
CACAGCACGATTGTCGATTGTGG
AGGCTTTTGCTTCACCAG
CACTTGCGGATAACTGTGCCA
TTTGATGTCACGCACGATTTCC
GACATGAAGGCTTTGTCAGACTCA
CATACTGGTTTGATAGCTCGTCACA
CTACGTCGCAGCTTTCACAAC
GCAACAACAGCAATAGAGAAC
CAGGGGTTGAGGGAGTAGGT
CCTTGGAATCCCATAGGCATT
CCAGTTGATGAAGTCCCTGG
CAACCAGAATGCCAATGACGAT
CAGGTTTAGGTATGTCGCGATC
TCAAATGACATTGCACGTGC
TCCAGGGCCCAGACGTGCTG
TCGCAGAAGTCACTTGCTGA
TTAGGAACAGTGGGTGACTGG
GGTCAGAGGCATCTCCAGC
GTGTTGGGCAACTTGTGGTC
ATAACCTGGTGATGTCCTCTGC
GGAACTGAACACGACATTCTCC
ATGGGCAGGACAAGGGGATTG
CTCTCTGTGGCACTGAACCA
ATGCTGGTGCAGCACTGATC
AGCAAGAACGACTTCGTGATG
AATGTTTCAGTGCAGAGC
GATTTCATCCCACTACCGAAAG
CTGCTTGGAAAGTGCTAGGG
GGGGGTTCCTCCGGGTTTTCTAAT
TCCTTTGTCCTCCACACTCA

AAGCAGCTGATGGAGTCTCA



Gene
Neurod
Nkx2-2
Nkx6.1
Olig2
Otx1
Pax2
Pax3
Pax4
Pax6
Pax7
Pdgfra
Pdgfr 8
Pdx1
Pecam
Pou5fl
Ppy
Ptfla
Slug
Snail
Sox17
Sppl
Sst
Tall
Vecd

Zicl

Forward primer
GGAGTAGGGATGCACCGGGAA
AACCGTGCCACGCGCTCAAA
TACTTGGCAGGACCAGAGAG
CAAGTCATCTTCCTCCAGCAC
GAAAACCAAGCCCGAGTTCC
CTGTTTCCAGCGCCTCTAAC
GTTGCGTCTCTAAGATCCTG
AACAGAAGAGCCAAATGGCG
CAGTCACAGCGGAGTGAATC
AATGGCCTGTCTCCTCAGGT
AATCCTGCAGACGAGAGCAC
GTCTGGTCTTTTGGGATCCT
CCAAAACCGTCGCATGAAGTG

GTCATGGCCATGGTCGAGTA

GAGGAAGCCGACAACAATGAGAACCTTCAG

AGGATGGCCGTCGCATACTG

TGCAGTCCATCAACGACGC

AAGAGGAAGAGAGTCTGCCAGAC

CTCCACAAGCACCAAGAGTCTG

GAACAGTTGAGGGGCTACAC

GCTGTGTCCTCTGAAGAAAAGG

CCGTCAGTTTCTGCAGAAGT

CCCACCAGACAAGAAACTAAGCA

CCTGTCTTCCAGCGACACTTCT

TCGTGTCTCCCACAACAGAC

Reverse primer
CTTGGCCAAGAACTACATCTGG
AGGGCCTAAGGCCTCCAGTCT
CGCTGGATTTGTGCTTTTTC
GTAGATCTCGCTCACCAGTCG
GAGGAGACGGACTGCCTTAC
GACGCTCAAAGACTCGATCC
GCGCCCTTGAGCAATTTGTC
TGAGCAATGGGTTGATGGCA
CGCTTCAGCTGAAGTCGCAT
TCTCCTGGCTTGATGGAGTC
GCCACCAAGGGAAAAGATTT
AAGGCTGGTTACAGTTTGGC
CTCTCGTGCCCTCAAGAATTTTC

CTCCTCGGCATCTTGCTGAA

TTCTGGCGCCGGTTACAGAACCATACTCGA

CTGAAGGACCTCACGTCGAG

GGACAGAGTTCTTCCAGTTC

TGTCTTTCCCTCCTCTTCCAAGG

TCCAGTAACCACCCTGCTGAG

GTTTAGGGTTTCTTAGATGC

AGACTTGGTTCATCCAGCTGAC

CAGGGTCAAGTTGAGCATCG

GGCCAGGAAATTGATGTACTTCA

TGCCGATCAGAGGTTTCT

GGGGTGTCTCGAGTTTCAGG
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