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M DREIETH D HEIETIX, MIRNEED X A I 7 < BETICBWTH EMIZER T 1 7 T Lilast
NEE, FAELRMREEZRETDHIZETERRBEEENB I bhs, KFEOT a7 7 AflifastiL BUP (2
FoTHIHENDEZ ERTTIZALNTWAEN, BUP 25 71 75 AAFE~E EL S 7T ILREKIZHONT
FIFEEAEHALNIR s TR o, 22 TAMIE T, HEOHERKBRIZEWNT, v J T AHE
ARG T HREEHONCT AL E2HENE L TR T2, ZTOHMT, BT AP-1 BEER 1-I2K H
L7z, AP-1 BRB R 1%, ML AEFICHEE LB FORERES 282207210 TR, W o0
D AP-1 BEB R FIZ DWW TIL, BUP 7 F I X0l S s Z &0, BEFEUAN DO SR ERE ORI
LD ERMOENT W, &2 CTHRIX, AP-1 BB R 12 BMP ¥ 7 ViR & 7' a 7 Lo v 7
TR ZE SR T, MLzl SMlaoRgGizls 22 ) ARt st T2 2 & & L,

TP, TS T AMEKICEDS AP-1 BERTOBEMERET LD, =T MU REREIEICBWNT
AP-1 BR BN FHEDOMHEBHIR BT 2B Z oo T-, TOME., NFEOMIEHEBRI RIS D WafB &
fEFREfE L TETONTZ, £2C, =7 MU IREEIEICRIT D MafB OEREZ TS 729D, HERE I H 25
LIRBIRBREREZB o2 2 A, BHENICEBWT MafBlid~T o —BAETHEL., —EHAOEA2E LY
WE > THIEZ ELADOEL BIZHHIEH L TWDRREEN R I, S 612, MafB & “&FZ AT
X5 AP-1 BRERFOF NG, FEEFEOMBIEHEKICOML TNDEHbDEEKELIZE T A, cFos & cJun 2
TEEASN— N F—0EMEEZ N, WIZ MafB & cFos, BX O MafB & cJun ~T o S BENENE
n7rwe 7o Nlaye E sl T A fREMEERFET A 72O, MalB & clos, b L <X MalB & cjun % RRFIZ=
UM RRETIREIRE ST, FOMRE. MafB/cFos ~7 1 BT 2 AT, MafB/cJun ~7 1 —
ERITHEE 2 EICZNENHIE L T D REEMEN RIS Nz, £72. MafB X° cFos, cjun DFEHLIY BUP v
TF M LG SN D A REMEZMIET A7, BUP2 Z A AFE - —XZ2HFICBE LT, b
D AP-1 EIFORBEMAT Uiz, FOFE, MafB OHNEFETBIP > 7 FIic k> TERENFG SN T
WAHZERHLNI o T-, & BICHIE., MafB/cFos B L MafB/cJun ~T v ~BEOEN &R FE2H D
MIZT A0, =V MU REZEOR B KRIZS L T MafB, Fos, Jun, & 2 WX p300 OHLiEEZHWZ7 o~
F U PELRE S — 7 A (ChIP-seq) &AT- 7o, EEAS T OEBIZOWTIL, £ ChiP-seq DFHT N B,
Maf, Fos, p300 & AW X Maf, Jun, p300 DNEZL > THEIZHAELTWAY A b (fold enrichment>2.5 H»
> peak TE>400 bp) ZHALMNIZL, TNHDOREAEY A Mo £ 50 kbp UNICEERBS 2R o8 %
BELHELZ, &6, EERFEMEZRD AT O, BITHEO T 0227 ) 7 h— LMENT THRFETD
BENHER SN TVWIBEETEZHRRB L, IO OEMEETEMO D B MM L A5 o fil 4 2 B b
D, BOMFECTRET LI EABR TE LB MR FICOWTREH 2ENEEFEME Lz, £72. ChIP-seq
AT L VIR VIAENT-EMEGFEMICIIEEN2hoTmb DD, DR T AP-1 EERFOEM E L TH
LN TV | AL AETEO 7o A BN TRELRIEEZR SO EDNMONDIBEFIZOWVNTDH
PR CHEEB M E Lz, T2 T, 2D OEMBE T2 EN T MafB/cFos F 7213 MafB/cJun <~
Tu BRI E o TRBAZHIE I N NEH-E 2 A, MafB/cFos ~F 1 “BIEOEHFEMELE & LT
cyelin DI, MafB/cJun ~7 82 " EEOEMEMELTE LT p63 BLY p73 BETF LN, S HIT,
MafB/cFos & L <IiZ MafB/cJun DGV A FaeEF0EINNZ N —{EREZRONELY 72T —8T
AL VR LIZEZ A, p63 L p73 I2OWTIE MafB/cJun ~F o “BEOEZEOEN B TH D
AREME R SN T,

PLEOFERMNS, =U b RO FEEREE TIE MafB/cFos ~T7 0 —EBENEZEG TIE2ZWE OO
cyclin DI 72 EAAREFICE DI B TFORBLAZHET 52 L Trr s 7 ARt = AICHE T2 — 77,
MafB/cJun ~7 1 " EENEEE p63 X° p73 7o EMIELICE DL 2 BETORBZHET 2L THFue s/ I A
MR AZEICHEHE L TWDRZERNEZ DN, LER-T, =V NV ROEHETT e /T LHIREZ K Z 3
AOREE X, MafB/cFos & MafB/cJun ~7 v “&EDFIEREDONT VAL > THII SN TWD Z & DRk
T,
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Programmed cell death is an important mechanism for sculpting the developing avian limbs. Although
numerous studies show that BMP signalling regulate programmed cell death in limbs, the molecular cascades
from the BMP signals to the genes controlling programmed cell death have remained largely unclear. Members
of the AP-1 transcription factor family are known to control genesinvolved in cellular proliferation and death
during various organs development. Here we show that the AP-1 family members MafB, cJun and cFos regulate
cell death and survival in apoptotic regions during limb morphogenesis. Gene expression profiles of all 41 AP-1
transcription factors during development of the chick limb bud led us to examine the function of MafB, which is
expressed specifically in limb apoptotic regions, as well as its putative heterodimer partners, cFos and cJun.
Functional analysis of MafB, cJun and cFos in limb buds suggested that they are involved in regulating the
number of apoptotic cells by forming heterodimers. We also show the expression of MafB, but not cFos or
cJun, was regulated by BMP in apoptotic regions of limb buds. We performed chromatin immunoprecipitation
(ChIP), followed by deep sequencing (ChlP-seq) in chick limb buds, and identified potential target genes and
regulatory elements controlled by Maf, Jun and Fos. In vitro and in vivo transient reporter assays showed that
the expression of cyclin D1 a key regulator of cell survival, is dependent on MafB and cFos, whereas the
expressions of p63 and p73 key components of DNA damage signalling, are directly activated by MafB and
cJun. Our data suggest that dimeric combinations of MafB, cFos and cJun, regulated by BMP signal, control the

number of apoptotic cells by triggering pathways of cell death or survival during limb morphogenesis.
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