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3/caspase T i HYAZ L [ A B (nucleases) DL e HEAEIRN - # M@
A4S T EF A (B HYnucleases 7575 2R 33 HH A (B SRR R VS
b > EERFER R BE - SRR T E4EA T Y
Fro7E - OGEE R IS R LR A TR O R SRR AR Y
B9 o AT AR A TR ST 5 R R SR B R AT E
e R RROHEE - EEHNE —EAERNA
interferenceEimicroRNA 7 PAER K 35} Vi 6 # A8 T Y 2B 5 ‘& dlicer
EAEMAATREIAERD N ANel+F - {3831 - CED-
3/caspaseZ /KfEdicer - B dicer B ZBERVE—M: - {Hdicer[E
AERNAWE —MHEESRHEDNA » EMAVELAEEDNA »
{REMMAET -

University of Colorado
Prof. Ding Xue




B ANIEA E University of California, San DiegoHJKaren
OegemaZ i M FE A 1E A ffl cytokinesis J5 EIRYIAZE AR - FIF4R
e T TERARS » OegemaZ I EEREFEIL T —ARF BRI
VRS B X AR R RV AR A ENRE o fELE A& 0 cytokinesis
HVinitiation, dimension specification z timing&[ o] (£ 5 7S I H7ER
ZHEL - #FHEARS > HEBEZRT TRGA-34E ZHIRY
#45rHTHYRhoA GAP » fEcytokinesishF o] DLUEFFAYHIIEIRhoAJE
MDA R AR EE A - HlHz © RGA-3/4ERH AL FY I+
INFAER MY EN T T » ARHGAP11a > JREAMHFERIIIRE

University of California,
San Diego
Prof. Karen Oegema
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RF et e Bdmitotic spindledyZEFERL - W i7E T BB K HECR
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SURR--d68 TIEI

LS IS = RRESE . (i Ea e s ohs e sy RN e ey
BRRERERND FRAFRRE—TE » a4 b
WS EEEFRARRE ZZIEBEAR DB ELEK
(morphogenesis) B B AIFEEE FZ (color pattern formation) > 5|
HEEEE T REERTIBAERK - ZREPBAHER R A B AL EN
BEENNSEZER T KEFR AR FEL - ZP5(HT
2R LB FHBi - fF Nature, Science &z PNASHRTH|FTEER
HIAZ -

F_FEAEENDYIEE(Alligator) Y H 883 54 R £ -
PRaT e B R dlifu B s B M 20y b R AR - S fE
e At AaRE » BB AR — AT EH40~50 T BV E A » miE
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2012. 7 H- 2B RS P E %
SRR IR B he i s 2N A

R ZEREEE TN AZE (University of South California)jEHEE 2, 5
- BIEEFDr. Ping Wu) - 28 FF DS B FHVE BRI~
- N HEFEchicken feather and scale forming dermis/epidermis
recombination experiment > embryonic skin explant culture - bead
mediated local delivery of reagents (morphogenes, inhibitors) ~ DLk
whole mount in-situ hybridization (ISH) for early chick embryos -
BUN B EBRRfirns# NSRS
Chicken Feather and Scale Forming Dermis/Epidermis
Recombination Experiment
AE 5 HAVER R REEAG B2 B Y dorsalfimetatarsaly
dermis/epidermis H 4 - F DIfF5Eepidermis{E 2L A [E]dermal signal
05 - B4R LSRR E -
THEAR % © #ERecombination experiment > FX{JfEIEGG (integrative
Evolution and Genome of Galliforme) Projectd2 0] DL LE#R[E]—dermis
B R EIZ IS HAN feather/scale forming epidermisiti XAV FELEE -
#2454H dermis/epidermis pairfN2% 5 3 b4ER v]/E#E—SF A genetics
epigenetics ~ Jz molecular biology 73 #f7 » DL#k 4 ¥ f7 Ji§ 4H &8 F5 1k
(feather or scale forming)?& fics BV BRFEEL R DS SR2tshl o AHLdi
FIiEGG (integrative Evolution and Genome of Galliforme) Projectfy
ZBET » FRERFRARNRE KESTCLB BRG] > €M T #E&
omics 24 IRV G AEH -

. #EEES dorsal dermis/epidermis : B3-S dermis/epidermis




Embryonic Skin Explant Culture

AEES HIAE N R ZER A K7 HL TG DL tissue culture media%EFy
&k
TEHAZ %= : Embryonic skin explant culture 55dermis/epidermis

recombination fzbead mediated local delivery of reagentsfTE5HY
BESERT - IEfERexplant culturef{if » BJHldermis/epidermis
layerstg 555 Y- » HUS A (E LA EERHYSERCR -

L R T Y B EHPBS 77 £l spoon | - /FES dorsal >
AE10 metatarsal

\.I s \ 0_771 mm |,

| e—

! B AR 2 culture insert 5 57 B 4H 45

24



\_ s 4 E i 4

s BT RERIEN 0 /£E8 dorsal © /5E10 metatarsal ; dorsal feather
bud HHHFEK & » metatarsal @5 JEBREZE

Bead Mediated Local Delivery of Reagents (Morphogenes,
Inhibitors)
AT B H VFE Rt 5imorphogen, inhibitorsSF B ZEMAG 3 5 77
RV -

TEHAR % © £E DAfunctional test53 47 % 575 4H &L (feather or scale
forming) & % &2 E2 1Y B S BE PR DA R Fa PR B - TR T & Hbead
mediated local delivery of reagentfy 5=, - ETEHAEM T BN
P75 1% &1 5 =2 22 1Y morphogens 2 inhibitors ZZ & %Il embryonic skin
explant culture - WFEEHZZIE toreagents B FGE4HBE T M LiERK
& - SR A itargets{E fZ 3% B2 P AT AN AT - A5
MERISC (RNA-induced silencing complex) 5 5 R » FFIEGG
(integrative Evolution and Genome of Galliforme) ProjectiyZEFE T »
H{EBRISCEERHICE - MILiEdHTocal delivery57AR A {E
B —R ST - b Sreagent i 78 B/ LIERHIREE -



[& : Beads transferred to dorsal skin @ B/ a4 & Control, 5X, 50X &=

P ERIRIL » AR FyControl, 5X, S0X H[E - bead FEA XN
HITEI
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Whole Mount In-Situ Hybridization (ISH) for Early Chick Embryos
AE B HAVER St morphogen I AF L AR K7 3% B HYspatial-
temporal 5347 °

TH Hi % 25 : £ iIEGG (integrative Evolution and Genome of
Galliforme)Z815 I~ » ISHH] RN ~morphogenft ¥ &M AR 2 EIBHY
REDMALE - 0] 35— i & & imorphogenR IR A [E]HY
RHA - MISHEE REA S - IR E Eprotocol B¢ AR EIFHRR[H
HEESEC B - (EISHAE HIR BT RERH EIIEERSGER -

S \“& :
! £ B

: Bleached E7 and E9 Embryo

: ISH result, B-catenin 27
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A Comprehensive Introduction to the

Pericyte Studies
ReiZ YRR i 55 il Rl 2 HIB Y 7E
20124E7H18H
BRBTH AEARISE M=

S

s B/ SEE LK H—# R - sR5% > KASNEE R
HEFRIE I RBRER R - B4 LEUERES: - B EERAE
INEEBVIIRBEEREBEES: > BRENEELEERKTENSEE/A
BINFEXHE  ERENSEENTEEL » EEEIRRIEE FHHREER
WEEZ RHIFERRIER - ERN S E BN, SEL%Te
—(ENRAEEEE - HE » S LNEEITERREREN
AR AN EIEE T8 - AN B Rl 2SR - 3
2 B 5% w0 A [ 4 B (perricyte) B AE 72 & 4 b 28 12 H1 HY scar-
forming cells (or fibrosis-generating cells)FY2RJE - 55— HH » X
iTE H E AR R AR BRI E ARV IEE AR E L EEE
FRHMER o BTl » WFIERT 3+ T 2R E R AR AH BRI
R oTBIER 4 2R e 5w 0 o7 Bl R EMAEE IEE ) EERE R Q)R
HIREE T AT EA AR



A4

JE4HRE (pericyte) EEANIMEN SZAHEE » HEZE L
RIREZIREIRN A FR SR ERE » Pl HPREE ERA=
B2 ESREIR B R B AR o 110 AR A Z 4R B R 4 R HY
FEABRERIE eI MG S ST 2K (Armulik et al., 2011) - FTHABFFEE
B P A R IS N S AR R RV A B 1 FH B i 4RI B 1 AR B Al
e IEE EE > 28 H F Y EE 95k & 8 B K A #E SDF-
1a/CXC4R, HB-EGF/ErbB, Shh/Ptc, and Angl/Tie-2 (Hellstrom et
al., 1999; Lindahl et al., 1997; Gaengel et al., 2009; Jeansson et al.,
2011; Canault et al., 2010; Weskamp et al., 2010) - [MfSiEEEEFZ AL

*{ E R HI BB Bh B T f B 4HREAE IEH A2 3 AT A |

IR SRR Q) S M E N 7 41 B B % B & (tight
junction) - Q)N SZ4HAS N < B R RARAERE - 3)IKIME 7MEESS %
P B AN B AR5t (astrocyte endfeet)FTEL[E - TiIHFEHE H/E
ARV GR K S S B BRI E B A I - EARBE AR
(astrocyte endfeet) 1Y fix P4 i 88 & 1 4% [fl & BE. {II (neurovascular
unit) 51 2 R BE AR TRV R E R (astrocyte-derived basement
membrane)sk EIJEE (Armulik et al., 2010; Daneman et al., 2010) -

AR AR EE 2 CREETRHI Rt -

By B/AHS 2B BRI L e A RE 2 HisNEE)IE
B ERES B MRSV L - BENSELEERE GEEKRA

MHIEJR4ASS » S EE ETIREZIEEE 261K (organ loss) ° ZAM
B WLt~ i S B bR 4 BTE B i BN B IFE AR
° FREIA B T FRERAE(LABTE iscar-forming  cellsHy 2R A Bf
NEBESE LTSRN IEMERERK - B REREAFEHS T
2 & 4 R 4] it (tissue-resident fibroblasts) - | 57 4] fitd (epithelial
cells) » F12k 5 &3V EIE 4 (bone marrow-derived circulating

cells) & 5 S L 7 F [F] 28 B B4 (LAY B (Powell et al., 2011;
Thomas A Wynn & Thirumalai R Ramalingam, 2012) -



H RIS bRV SR 3R - 84 (L iBFE Fscar-forming
cellsHy 2R JF 2 HH _F F7 4 ftd 7% 28 epithelial-mesenchymal transition
(EMT) [fj 2& (Scholten et al., 2010) - 55— 75 H > Naozumi
HashimotoH Y72 B[ K| F Tie2-Cre/CA G-CAT-LacZ 2 REEFE /)N
Ee, 2% TH 7E bleomycin f7 5[ #2 HY fifi 4% 4 (L B A2 o > 35 £ scar-
forming cellsfY AR5 2 FH A 7 4MAE 7E 5 endothelial-mesenchymal
transition (EndMT)[%K - EEARERIEH A FSEEGE LB
27 scar-forming cellsE]FEH R EMVAIR - HEN L - iR
H LB R HEN B EME R 2 B/ SEE LrYERE+ -
IM/E A K7 Sl R 4Hiff 2 75 Bl e & scar-forming  cellsHY EEARF?

—

Fig. 1. The origin of scar-forming cells in fibrotic tissue.



PR7K 78 B il e LA 98 B 3 R FH B R FE /N BERAE 5 — BB R &
HEEFE TRENGEBEENED » #niERfcolllal+tEGFP+
A Rt fe 5 P TR 8 4 R A P 2 B i &4 /L 28 72 P scar-forming
cellsfy = Z A (Shuei-Liong Lin et al., 2008) - fF{ZE&RIHFETE »
MEZ Bt ;¢ 2 B [ #E — 20 Fl] F§ FoxD1-Cre transgenic mice > 78 &F
FoxD1+4f{f[EIFF R CD73 & PDGFR » @& ~H 78 E R REETE B
FeF H—IVEE BB A - tHEERENER b
2 > F4 AV HE E scar-forming cellsAy T BE 3K )& (Diffield and
Humphreys et al., 2010; Shuei-Liong Lin et al., 2008) - 7£2011%E
Science 383 » Goritz & FriséntY B[ & 5LF ] FHGlast-CreER
EREE R E— M EES T 2 AR - SREAZIEA
MR HEZ RIS LBIE T » scar-forming cellsHy T ZE3KE
LR i — P8 E & H-ras, N-ras ;xK-rasZe S0 &gl AR E 4
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