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BEIIARRI— BB ERELIEBRNE B 2 A ZAYINEE | RS HIRS
( Pharyngeal Arch ) ., FRBRRIFIEAESFICRRERFESBEBIERK. o4, MEfI KLEm
3k (E1) . 1A% ( Pharyngeal Pouch ) 28SHRKERLR , (I FrilFxER , SFEXAE
EEa-EHROREF AN —RFIER DR (E2 ) . HESRXEESESMBOEIFER , 2K
IFERERE. WEARELRESETE—MEEHNSESED , HESMESATE /o rmER R ImEs
—LEEEE. G, PERERERERESE—XIRE , BRkir - REEkE S 3
5 MR ERERYASEE=NHE. [WEMESWBMP, FGFEESLT  (ENES
PIOESIEXEE. N, MEERRNARGIZRE  EEEMLHERLRBTRIEER
HEA. IRBENAEHRIESIIS-O-EL4SE ( velo-cardio-facial syndrome, VCFS) | #87F
iaZrS1E ( DiGeorge syndrome, DGS ) FlE k- BEBESLS1E ( conotruncal
anomaly face syndrome, CAPS ) F AKREMRBEIEX | TEIRKRKRIL O,
HEFE. NREKPREEREAE LS. BRNESNES. Bt , RAFTRELXSHERE
EIAEEA BN FREENGE , N TFEEER AR SR EERIRETEEEEENREER
X,

BISFAER , RIRESEE=EE |, BNER. FRENNKE. TREENAT
1, NIEEBRIAMATLCER | FPRJRIGE ( primitive gut tube ) . [RIGIAEERIGA
IS AARRINXIES , SBFRARRE. FEFIER. BIEAREXIERRANIEEMAEENIEIEE
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BLTEST , PUNREAEERERNRIER SR, BRIEMMERRERE
(BE2) . LMERIFARZRA | IWERAIZERT 5 /9M MIER © 7EEEiaHA ( the initiation

stage ) , RERXFEEAIWNtLLIEARR XIFESIEX AREMEFEE EFRIERET | Fm
BRMERS | ELSARHARERRH ( the transition stage ) , SRERX/MARRIWnt4a{EHINE
MRETNEZZEFASRERK ERRAME , ZAAERIIRE. RilsARERSFEIRERIAA
R ? INREFERERAN , SN2  RAPLASRARER ? Ba, Wb
KEEYFTERE AR ER,

2R15H , FERFRIIARATIREYF B E Rl = e RIFABE PLOS
GeneticsiEZ k7= 7723 "BMP signaling is required for nkx2.3-positive pharyngeal
pouch progenitor specification in zebrafish” BFARIEX., ZARUMSEELED ,
LIPS RS ERIERR ( transgenic ablation ) 5K |, 187 7 IRERIIALHIEAITE.
XEMRERAARATIRXREENSRIMY , REEREFNkx2.3, H—EHAREN , KR
WIEFNAERIBMP2b{ESHIRERIAMIRAHUES IR BB A SiRAIER,

HRARBSTEE T WERRRAL BRI EER DS Tg(nkx2.3:mCherry) , {75
AR ELOA T ERRIRRRA R EIE MCherryRik, BISEIRIRRAEIAMER | XL
nkx2.3-mCherry+ 4RI S ONBIAMERIEZE—R , (- FIRBRIEERRM. 7EMEERIA
BIIREF |, 885 nkx2.3-mCherry + A OIEXIEER , 2557/ 08ME ( pericardium ) B9
TRy ; Eftbnkx2.3-mCherry + iR EHERK , £i937. 1EEMDW TRk TENREE.
BEfE , 1B nkx2.3-FosFPEERBRMIEIE RIBERSCIORE , AFDIREMERET LidX
L6 nkx2.3-mCherry+40f8 (E3 ) , MEBINTR-MTZRFFES nkx2. 3-mCherry+HiZHET
SSHIREIRK, FIHNkx2.3-mCherry+ i 2IRERIAMIEE N ERRTIEHERE T 7o
(nkx2.3-mCherry;sox17-GFPRURER GG, FEXFRIARHMNE T ZEHNREEHIEE
T BNEERAMBRICSERE | RAIEERAARBUTASMENRX NREHES
RAES

fEfE | BRI ES @RI HE IR ERREEFR DT . AIBMPESEIEFRY
BMP2b7EIREERI{A AR T LR A IERRIER. oA THIRIRXIMAERIAF 72 BMP2bE
B, BiEEESHRTEEMAIEARIBMPESER , BENRERARAEmZAIEEN , FHE9R
TRIAAR (B4) . BRENE  IEREBMPEEHASILINRERIAAIRAIEE | WA
BMP{ESHIELEERERA ARSI EMER D5

IZIAREERIRH T IRERIAARERIEES: | NERFEEPIRERAEIBRI Iz REVHIEE 17
il , FEIRNT EEREEIERmAIR SRR TEENLR.
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ot , R FIEEERESMEASTIXEER | TEARRIFEREEAARZAICHT
TERHAR  FRETRINEER. G1F  BREETRE  H ERMAESFIASWBMPE
B, MmiR-92a7EIE X IBMIEZE ; mir-92a@id#BEBMPYWENIEIEF noggin3 , ¥
FRETBBmpEESENE | ARREABIETREEENINEE ( Developmental Cell,
2013 ) , KMEREAFDMri2bERRATEREF , BidIEE oxc/l2bicrossveinless 297
X, SEESRZIBHENRE. 1BBEFKE2 1 ( Biology Open, 2018) ,

FERFEIIARTIETARESTME ZICXNE—EE | TRARRARZRIET
EE. AARGRITRED. EXERRNFESZRESMNPERFHSTSINE I,
(1B35EE )

- Median nasal prominence
‘ Lateral nasal prominence
D Maxillomandibular prominence

E1l. : RS5mmAZeL ( 5|8Helms et al., 2005 )
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A Photoconversion: Before After

nkx2 3:EosFP
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ZHRIANSEMRIVEY |, SEMBIERREIEERIER ( transgenic ablation ) XA, #7771
IRERRIAZRBRITRE. XEIRERARATIRKRREAIRIMI , RAEREFNKx2.3, #H—EH
FEM , FFETWES..
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