Niche Neuro-Angiology Conference 2019

PIRIEHIRR - 835 & KBRS DFRE
Neural crest cells and Pharyngeal arch arteries

ANBHE®B
Takahiro Ota

RREPIUZEREEELYY— NRENE
Department of Neurosurgery, Tokyo Metropolitan Tama Medical Center

Keywords: neural crest cell, pharyngeal arch, aortic arch, remodeling, neurocristopathy

B
1. REBEA & =RREERR
1.1, [RAGFZAR DR © =R & (REDFZEK
1.2. L RROEE#RIR epithelial-to-mesenchymal transition (EMT)
1.3. [REBFZAX gastrulation
1.4. B8hpARZE
2. SR, BIRE. SRR
2.1. 1BREMRDOAZK
2.2. BREWA  Neurulation
2.3. 1R ZHBAE Neural Crest Cell
2.4. NCCO™Mb
3. IRESDHFEENCC
4. DigMERMENCC
5. Neurocristopathy

[FU&IC

BRI (Neural Crest Cell: NCC)(& 2 DDA Z=— V3 58H H D embryologist(c & o THER (CEERRL
MEYOTHD. RBILEVWSMEBEE, ZOREC(IBRBRIESIEKCES LBALSMNICESELZI T
BAVRAMET DEVWSEREZESATNDEVNS I THD. BIRIB(INC)ZER LI & TEHEEL
KOHDFFEEEBSNE. 1DERMBRRICKDEESHECATAEHTH D, 51 DFBETICITL
TEDBIEULPITLKBofcc&ETHD. flazFdE, BERMCEBBARMEME DMEESH N KR IE PR
RICIVEO—-ILENTWVWD, FEHEEONCHEBRICKDBEERENMEINDPHERO YU -IHEE5NT
WBZETHD. SSITDMEBERICENCHBES LTHED, (TS (pharyngeal arch)& KBRS DFEEN
DNCCOREE(C DU\ Treviewd 3.

1. REGR & —PREERRAR2

1.1. REBRALD1EER - = FAEE & {ABHDAZAY

[RIBIRFZNE 3BOYD(CHEHE I N, 3 DOEEHARED. REIS5BESBIC, FREANNFICHZ>TWD
D, ZOEPRRBECPOCEZS SIZRENTE, ZORE>RBIRSEprimitive streak& IF(ENS.
RO IEPEETH Dprimitive streakh 2B HEEED _EIFEEepiblastD iz TIESND Z & THBERS.
Z Dprimitive streakDERKIC KD, AEERES. primitive streak(FFEBDRBIEPICTEBDT,
nicK D EREEANBEIHATRE S, primitive streakDFERR(FIEP TR I DD T, FBIEODH S EFZE
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ZHdDE, REBBRFOBICHZONMEDERIT, EICHDDIMEDERITHD. ZDXSICLTprimitive
streakDFEZRRIC K D EBEHEIRE D.

1.2. +RIRSSER# epithelial-to-mesencymal transition (EMT)
FE16B8B(c, RIBRFOMICH S EREZEDOMBRNRIBIRE([CAN >TEE, EMTZRIT.

- ERRepithelium: RAINLBHZ Uiz (IAKRHAZ W) #Bi2h, ZORIATEWVWCEE LYy — MROBEE
- BZE(EFB)mesenchyme : FiRAGFZ LIzl (2N W) HERICESS!

EMTORIIC, EFFBEOMEARET SRIHDWVIEHRIRICKRD, HBRpseudopodium&E(EN s BIKDERS
#EUTEOMEN SN TV, BRICKD EMFBEE UEHBEDORR (H2WIETHEEDD) =B
I DI ENTEB(H).

1.3. [RIBFZRX gastrulation

CDRBIEEBDIRFOPADMBIROEDEH T, 3 DOREEIED H T EEHgastrulationTHB. A
REEFERNPHEELNERSND E, FFBREOBRERBRECAN >THK I EEBEEAL I EHRERL.
%D O _ERBEEE (SN R EectodermZEER L, I TR I ICPOD@RIRNeural plate &BBDRENE
Esurface ectoderm(C7xd. EFTEEMNSEABICKENETIT D >PHT=ZHREMRE trilaminar
embryonic discOFEEN AR TTERT S, (H2)

SREFRNZAE morphogenetic changeh'3 DDRFE TR D, RBYIBBBRENTED. EEEF 1D
DOREEL(IHNSESNDBBEARL, 2—-3DDEEDHAICKIDTES (B, BILEINIEE & PIRE
([CB¥ET D) . ANFROBIREEtube-within-a-tubeDRT ¢ TS5 VICKDBEREDFR(E, RICHE
FRk@i2organogenesis\ & i< Z & (L7 B.

1.4. 08 PARZE (SRS & AEFETIFERBZ >TVD

[RIBIREHAD PHA (CRIBIRED P OH BB ERAATVN PREMRL, 0BMPHREELRD, BROT B
BICARIBT DEKD(CHRD. [FROBEEIFT(E, < DPRE(FIESPIEENead mesodermE& L THEIL L
BULWEEXTHD. RIC, PHEREREHA ST, BEfBEhead mesenchyme & UTRAEPDBEEZ /T, %
T, NCCOBIMNIBEDE, NCCHRIEZHAT . S >CBEBEESEIPPIFE & AFEHDNCCIT
kI D. BHPHELER, 3B, REBEOENHICLED. COKLSHBEHERBOMBITHEILE, WES
pharyngeal arch®PTHMET D. WIAS (FEREBRSFDRE TP OLNLBKREIERICT. [FROFKEFPERT
(&, OBPREFIERDBHRICEOTVNSDD, ENSEPHATOELLTIOY VIROPHEEDZRETH DK
Bisomitelc%2%. (E3)

2. 1BIEMR, BIRE, PRR

2.1. 1821k neural plate DFZAL

TFROPIRSEBRRERDORDDEREF, FE1 8 BEBDRBIEEIprimitive nodeDd <TBRITD, 2BE
ZEODRE Ufcneural plateOFEETHD. (K4) BREROIEK(E, & hTDorganizer TH DIRIBIEED S
DFE(C KD, BRIROFA FPEFEEneural inductionE I (END. HRFEDRR, NEEGRELE
%5 TR Dpseudostratified columnart®i®_EZ#Eneuroepithelial cell (t##E5\iEZEneuroecto-
derm) [CMt9 3. WRIRIERY, BKFDB/IKICTE, ENHSBE—EA@ICOHEIEITTD. BERIE
F4BCTBELEND, BREZEMT D. INHPIRGRRORIFAEBME 2D, BRERONMIEE, NCC
(CH23. #RIRIEEEATELELS BICRD) , BEBICEADDICLEDN>THL. REDFRCRWVFHIIC, ¥
RO/ (E 3 DB T IR BFifkforebrain, PiXmidbrain, #AXhindbrain(lCo (T 513, #RIROLVE
& (ZDOEEETEEMWICDEND) (IERICKRD.
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HRIRD2ERREBRIE, @R EEneuroepithelium& Z DT OBB TOUNRBRIEE) convergent exten-
SionlC&DNERIZHDTHD. HREDF M neurulation(C(F4 DDRERERSENH . BRIRFZK, &8
BIROFEDZEA, BRIROEE, HIREBEOHETH.

BIRIRFZBOETE TR C DR L DR ERZEL IAEEDMBRENTEE S BICHEV T (apicobasal elonga-
tion) BEUBEEBOWRIRZED & THD. BRIROBHEE TS, BFRO/NAIEE(CIRES neural
foldNTEZH, NI _ERneuroepithelium EREFEDRBENFEEsurface ectoderm&k DB N
3. [BHOR, BROLICHDIEDPOERIHMedian hinge pointEPLC@ERE LT, neural fold(EE1AICIz
5103, BHhT DERIRICEK D TE S E(ESREBneural groove& IE(END. INDEIHD SRR, 9IRS
EBBELANILEDEVDT, NMOBRIRTIEES 1 HAPMEESHIEL, BRIREEMEPTRESIES. &
D [OEREh (3 E /MBI @Exshdorsolateral hinge point&IF(EN, XD L N)LDneural foldh AR ITehh
D, EPTHEfAlDneural foldhEhEdKS51CFS. (K5)

HIRBOREBR TLADHREY FEREPTHESEL, neural foldlFRENEE & HIRE DERroof
plate of the neural tube& W32 DD LEEBICHIND. COMBOERICTE DDA @RIZMAZNCC
T. ZoffalEneural foldh\ 5 EREEEGRZRI T I EICKDEEID. (K5E)

WREDBE DMt (K6)

F4E21 BB X TICHRDMIC TR D ENL TIEPRE D Eineuromere E I (EN D —EDIBDIEVES HHE S
(CEABR(CAR D, H5ICZEMNAZ TIAZE TEMAR(E7-8DDrhombomerelC & D FFR UAEZDDEICKTI SN
TW3, Rhombomerel(d—BFi73 & T, EBDYNH X TICRDFHDHRL KRB,

BIRESEEH (KH66A, B) &EFE (KM6EC) AIICHLTEPIVASsignaling sensorDEIE (C K D5
gENd. REMDIATIIFYI8A PAIEMIZRE (REF) HNREIJBLTHD (A) ( BEMNEL E zona
limitans intrathalamica(ZLI)H\RBEAXDPERICHBIR L. BRR(Th) ERBKRBIEB(Pth) DR E=HIET S (B) .

RIS 3

NCCEEMTZTL, #REZHN TV, NCCREREHPDRMBRIENSDY I FILICK>TMELTWL
<. PICIBERABHIICHEDRKCMETZZEDNBSHUDREF>TVNDEDHHD. NCCIILHEEMN
EEUZER ST I—BRED THS. EMTHHFBIGEDOESEEELTHE D, NCEZEMEBHM
WBEFEMT OIS LD—EE UTEEUVREFICHEESNTLD & VWS BEEREWIEEEZRT HD TH D4

NCCIE Pl CRAICTED. BERBIRIZMAR cranial (cephalic) neural crest cellld, RXDFKLE & B5HE
LT, a3 fLAE USRI, neural foldhWEBRIEDPTRETDIAICEBRE}ZBOHTND. BRETE
NCC(IRENER U TH SBEZBLOD. BEDONCCEIRI RN 2 6 BEICHAURE, BERISEDL
3. &27T, NCCHERENSEENIED, BEULEDITIBE(FBREM LITFRDKXS(C, DEDPRMENS
BEOREAICEAIFTREZS. (®7)

HEHELMEREEFTF > TULWENCCHDE L, HRECHIFTDBEREN(developmental potential) H\ERR
CRESINTULK EVWSETFTILARIBENRSE, (K8) ZD/IHBEADNCCIE, RECH(FZEB7ERE
EREEBHDAEMTFENKELRRBIUEENHD. HDWVEWLWIDHDNCCIEZMEEEZE S DFISRE
RTZENANDEDEHREBEGHBRSNTVNDZDHNE LKL

2.4. NCCO%MLEE

NCCIIBBRHDMUBDEWCKDT, ZOMELTWEBHIRBRZZEHS, UTD4D(CTIL—TH
[FEhTwsd. (®9) 7
1) BIRND R & PidiEmesencephalonh 5 HEH I ZNCCIE, 5 3 PR DEIRBPRE, REBHRD
B DEEHEE, ¥ EEREH, ROBBO—IBIC/HLTD. BINCCIEBIHPHEELS (S, DY
DLNILEDHBEBHOBEMRBZIATD. PREEN (X)) A SDNCCIE, BIHEIBOIRES
pharyngeal archO#EEICHEE5TD. INSOEEE LR, B, PEVLPEORE, 8RENDHD.
i, ZANEBDONCCIIEEESBEDER, FEf, B PEDORIFiBAZodontoblastlCHMET D, &
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D EZH S DNCCIEEREMRIBDONCCE £ B (2, PRIROEBIRBIRICEDMET S, ZMEBNCCIE
FBVVI, IX, XBHERORE@RED =2 -0V 0T ) 7ORRICHTHS.
2) EKEBRIFDONCC (1 ~7HEHDLANIL)
RKEL3DICHBND. —BIF, REPOOEOBIKICHEEL, PR (KAHEARPE aorticopul-
monary septum) &80, FLEENEITD. MOKESRHONCCIEE SRS DHEILEDREE
B8, —21—0VIEMELT, BENSERXTOINTOHRILEE THREMRRELNT 2.
3) {AEFENCC (558 ~28FED L)L)
4) fLBENCC (F28&EXDEHER)

L4 DDREEFREE—BEER >TSS, b, 3/EB, [Oid, A5, XEDA4DICHBRIDLHOLH D3
REBNCCEFFENCCIRIBAFETIIARL, TENCCIIERE, FiAN, BZEDENTE DD, HFENCCTIIE
BT EDNTER,

3. RS DFELEENCC

IREE = DFE

IBEES (FIMSEFEDMSH SENRLIZHDT, EENICTREFSNTVD. WESEINTOBEHEN) TR
HADFHICERSND. BROBHEEYTIE, E1SETHEELEMTD. TNLHNOSEEFRKOAEFET
(388 (Z5) ZFAL, ETREEEROLZHOBEZRKTS. £ MEFTE, SHDORESHH O,
1, 2, 3, 4, 6EBSHIRSNTVS. F53EFE FTRELERSINBVWHNTERSNTHERR UL
B U7 WREFRHD T CIBBLTULES.

DL DEDOEEERI UKD [CIRES HLEREROABTERSND. £15(F228B([CKESN, £
2 - 35FFNICHEVT24BBIICEREND. F£4 - 635(326BB(ICKEIND. ZDBERAIRS DFK
B2, 22911 2REEFEBEDOSSBE SOEEFE CEADBEFERKEESND I EICHRNTNS.

ZNZNOWES FBEDR (PHREENCAKE) , MIZEIDNKE, RAIZERIRDARELSE
Ensd. (K10 D,E) ZNZNDOSHEEICEF (1) POOREER (NCICHRIT D) (2) ENEHDR
H (BPHEENSKED) , ZTUTZOMHICANT 2SR, (3) XBRSEBMNEENTWNSD. E NS
RORES FRDADES EATVID, BOKLSBMBREBELULBVWILFHERD. Z0HK0D, HZE
SEDMEIDIREER pharyngeal cleft (pharyngeal groove)(dZE1Al(IC# 2 IRZEEpharyngeal pouch& (&58
L\IRZEEpharyngeal membranef@ TN TS, ZOREZHAETARELE AFEETERINTWNS.
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TABLE 17-1 DERIVATIVES OF THE PHARYNGEAL ARCHES AND THEIR TISSUES OF ORIGIN

roots of definitive
pulmonary arteries

(derived from the sixth-arch
cartilage; uncertain whether
they originate from neural crest
or mesoderm)

(except the cricothyroid;
originate from occipital
somites)

Pharyngeal
Arch Arch Artery* Skeletal Elements Muscles Cranial Nerve”
1 Terminal branch of Derived from arch cartilages Muscles of mastication Maxillary and mandibular
maxillary artery (originating from neural crest (temporalis, masseter, divisions of trigeminal

cells): from maxillary cartilage: medial and lateral nerve (V)
alisphenoid, incus pterygoids), mylohyoid,

From Meckel's cartilage: malleus anterior belly of the

Derived by direct ossfication digastric, tensor tympani,
from arch dermal mesenchyme: tensor veli palatini
maxilla, zygomatic, squamous (originate from head
portion of temporal bone, mesoderm)
mandible (originate from neural
crest cells)

2 Stapedial artery Stapes, styloid process, lesser Muscles of facial expression Facial nerve (VII)
{(embryonic), homs and part of body of hyoid (orbicularis oculi,
caroticotympanic (derived from the second-arch orbicularis oris, risorius,
artery (adult) [Reichert’s] cartilage; originate platysma, aurnicularis,

from neural crest cells) frontalis, and buccinator),
postenior belly of the
digastric, stylohyoid,
stapedius (originate from
head mesoderm)

3 Common carotid Lower rim and part of body of Stylopharyngeus (originates  Glossopharyngeal nerve (I1X)
artery, root of hyoid (derived from the third- from head mesoderm)
internal carotid arch cartilage; originate from

neural crest)

4 Arch of aorta (left side), Thyroid and epiglottal laryngeal Constrictors of pharynx, Superior laryngeal branch
right subclavian cartilages (derived from the cricothyroid, levator veli of vagus nerve (X)
artery (right side); fourth-arch cartilage; originate palatini (originate from
ornginal sprouts of from neural crest cells) occipital somites)
pulmonary arteres

6 Ductus arteriosus; Remaining laryngeal cartilages Intrinsic muscles of larynx Recumrent laryngeal branch

of vagus nerve (X)

Uié%ﬁ"at’ﬂg%?ﬁ@ﬁ_ﬁ

RESATHERSNDERE (XD - BIIKDONCCHSEELIZHDTHD. FEHBEEETIEIZDBRENITE
c‘:L/TNCCUJ BEEBRITENIC S D TEC D. BEPTIEINCCRREICERENBEZTOHAS5N, FEEBOIR
BINDBECHEO>TNCCHEERINENBEZZ R D. F2IMBESDME (FEMDrhombomere(r&8897) 4 DA
BOBREIHSBELTEINCCTERIND. (K1) FIRBESOME (FERMERISE (BEMK) HSB
EUTKBNCCTHMEND. ZNTNDWES THRAE UTLHRIEH &BH E AN UTUVEREBIRIC K D XS
I3, SO0RPRBONESRERCKIS CEBEESND. RES3, 4, 6MDAKIEthe dorsal aorta,
endocardium, or the aortic sacEBK T(d7x < second heart field B3R TdH B8,

ORx D &L
FAEDNEAD K (S FTAMAZprosencephalon - PhXAEmesencephalon,/ZfkfarhombocephalonlC XA =1
3. ZRRROOYVRAT FEBBRBHEAEHOEOEERFEZHKIRT D, OVRXPOREMEICEREDH DD

HoxZ 73X —7T, #INOEEHCOHEICE>TERDE>THIRL, HoxDEADERZRNO YR
DERE—HITS. (H11A). HoxBEFRFZENZNOOYRX TP DFBENBMELICBETHS. FIZE

Hoxalldr4, roOMEICHETHoxal / w oI 7 O R DORATIEMEHDNES K BIHNMRELTUES. Hoxbl

(atr4f%*§§ﬂﬁ(;%i§§'%b\ VORNETS T4 vy aTHoxb1Z /v O P ORL, @BDNELVWESICT
radh\r2(CZE ¥(CHoxb1Z KL HT\G)MTS@%U%EE?S@T’PZD &, r2l3raDEICERRT B,

Zat ?ﬁ&?‘%

i A RETDIETHD. HHFRDISE
vV, VII IX@L@W‘@(JZDO)D/TXﬁb\bt;D %n%m DDIRES (CANT B(R11A) FEVAGSHE
(FEBIRFAS (C, FVIAGPRR(ISE 2B (C, BIXIPREEEIMWASICANT S, (EXREPHRE & B XIIAY
BREEZNZNS, r6ICANT D) Y IRTHoxb1 DHEEENRKRT DL, rADSHRET DEHBREED
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Tr2H SRE Ve LS BEFBEZR Ur28BSRICKEaRBE/INY —VZRT. MURKRTHECr2THoxb1%Z
Li‘]%iﬁéﬁf’@éc‘: rZGJEéMEF%R(atZHEG)%] IREES TER < FE2MBSICANT B.
fix : s p D, ZINERONCCEEARNIC I DDMNAEREIND
(.118 7'& TL’:)@3’D®;}|L1’LK7J[|Z. SS5(ICEAHDPHE FIRNERICBHIRT BDNCCOTNEH D). &
BOSD 3 DDFTNHAFERSNDDIE, ZBHMIC(Er3Er5ICBRT DINCCOMMN RN DR, Fleah
SDIPAIH S DNCCII &K O BRINERICHZE UTBEHET BNCCORNICA>TUERS. E£1(rl, r2)&E2
(r4)DEMNCCONBHFIEBCEET, INS(EFHoxa2DEBHALRWD, HINCIDXFIEND. T
r2eBE DM EHOX2DEBEBEERFICTIFTLELY, FEr1EZEDONCCOHoxaRKIRH PRNEAIESR
DUEERisthmusDFgf8Y I FHILTTIFENTUES. Y IR THoxa2h'ZEEZZ (7D &, F2WESH R X
AT v OoRRERT UTEHE 1 WBESICRRD.

. IDIBMETZ A & iR teibiae

ORLEDDEECER U TONCCOKE

DBDPRIEBRICNCCHAEERTHD &, 25FpI =D M URETONCIREER TR ICTREINTE.
NCCO#ERtERTIC/OBNCCERREMIN SERDEBRVWTLES &, DiEIL—EVTFEE(ICRR D iREEH
HOPRIEKIEFATLE(CRD. DIENCCEBRVWTULE S LEBREMAEMNRID, ZLRAME, DEPRER
B, KOEE&HGA, —FE0EMRE, 77 0—0IKENERI D10, (l12) IDBENCCD#&E U%T\?%EM(:L
OV EFEHARESDREREFEMH H>TVDZETHREIND. WBESFDENCCD
3. ErTORERBESOERE TR bTIiﬂ%Fﬂ%ﬁlEtCHARGEFﬂ%Ei(coIoboma of the eye %Iﬂﬂ%fok
EDEBALICKBDHIFE, heart defects [MEZH, atresia of the choanae #%27FLEA#HE, retarded
growth and development B&RIEIE, genital and urinary anomalies JMERATESSERE, ear anomalies
and hearing loss EQOFF EE#ER)E 22911.2 R&EREE DeGeorge syndrome’d L\ UBROZE DigizagR
fE1®E¥ velocardiofacial syndrome& LTHAI5N 3.

DMENCC

ZRERSRIZMMAZ(R6,7,8)[&, WRENSEMTZeC UCERIICTEE L, circumpharyngeal ridgezi
BUTZC TREMREERD, $1EE2BSHTEBMESEHIMCVETY VI I DE, BIREICE>
T3DORNZEEDES, 4, 6BSICHHITD. BRIRBRFIESATHARE S AREDBZBENE5E L
T, MEDEMAR ZI DO BEAMETFBEHICHILLTES, 4, RBSBMZERKRT . BSBARE, £6XT
ST T ORI NAKBMEE SRBARICEL L, RRICESTES, 4, 6IRSEARERIRECKENAR
3, BMEESTIEIMMEORMECYETVVYITS. (H13)

BB EBEDEAIEECBSIMRSED U ET V) VI ZET DD, YIORBEXRBRS & EHIRE =,
BHEEXREMNS EMRAISMEZXI LREDEZEVWNHD. RERGRIRZRELZZD NUKEPY D RBF
TlF, AEMRICKZDEBSEMEIFERINDD, ZOROVET U VIEEN D X WLWH T (CHE (FRIED
DUVWEHERBHI R+ ERD, MBREEZELDIEND, BRERGRIZIDREIIESEBMMAICEHETER

VI PMELEEE KT B1EE DEBBRINTUNS0,

BRIBLIR—F —Y D RAWnt1-Cre & 2RIDEEFK(SHF) L IR—% —<¥ D XMef2c-CreZz, ZNEFN
ROSA26-LZY DR EBFEDLEILHAAD SRODBMMNASHERO>TLD, NCCEBRDME B
(&, LEITREIAR, KEARS, SHARE, BisEEHARK, LECCA, ESA, FEARERKL, SHFBROMBZE
HTREAR, MEMRERKT D, Lich >T LITRENARE MBIARIC (INCC & SHF B M 2TE48 D Bk idfas
AL, 2REEIHBROIEEEHHIMUZEL, ARIOTERZ @RI RMMRRNTER T 2(K14) 12
HRIRMBIEOMEFBHMEICEAS T 2T FILIENotchy F )L, Hippo¥ZFIL, Bmp, Tgf-beta,
myocardin-related transcription factor BIMRTF-B)REARESINTLDA, MEEBERICHEUDL
DIFINETICRENTEH DY T F IR UHNFER SN TR,
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OB EERICE DERS VET D VY IH R D

REDZDRUPYORTOHRRT, NCHRDBZE L WBONMKE - AREDOHRBRBAIERL, W\
ESEBMDEECEELEVWS ZENBESHCHRO>TER. HIRELULEDLANILDOFGI8Y JFILH 2RI
fEEFDIBTE - 477 - MEZEHELTLD. Fof8IFIREBEDONEE - NEETRHENICHKIRELTED, PIFE
PNCEHERDEETEFHRIBLTULARL, ULANAUNCHFRDMAEE, ZDEHDFGF8DI T FILLANILDHER
lc.(diféﬂb\fb\%ck')fﬁ% IDEDHEEFRBESHSDFGF8Y T FHILDFEEZ(FDE(F TR, WBED

BOREHFIFSIKEMETH D ZENZDRY - YORD@MA TREINTWD. Ff8/I\IREILTIVYDR
(hypomorphc‘:(zt HZEYMTEBILEFRBNELETNDZE)TE, B 2291 1.2RKERBETHSNDD
BPREBMOEREDKEBODHS5ND. HUFIIBRIBANRKEPD YD RPBRORWBNRET, FENIC

JVIOTIRINDEFAREBIRSH RO, DECERBABVEDD, KENIREEHE TEIRDFKAE(C
BN EUD. —7A, FofBRIANE3S, FLRW/SHAMETRETDE, TOROFEE (B, PR - £E
IME - BORR, ) CEMFEARTERO@EAICEELIELS.

BERTFTbx1(22911.2[CELTWVB)ICEENE I D ERBEEMS O RENE D, FNIEXTERKE
DEIRSHEBRES EFEIBUTWT, FICEIRBMSHEEZZ(TD (B @ SRS OPREiER, HEHET
BARDORES, RIS DERESE) . YIRTTox1 DRIBIIFIRBEEOAPREL, ZTNEERDE
4IRES THL, YIRTOTox1 DATFORNEHELIFE MCHFBRTBXIRA EAKRABRIRRE%Z/RY. IRHE
STHRIRTDELCFOVKIONEZERKEIED L, MK SBRRENHASNDD, Fgf8E&Tbx172(F (&
ANTORKTENERIURREZRT.

ITYVREUVEBRAETMERBDCEZELBRRTFRELTEIC. EZBNBRBEEPICHVWTEFIVYREY
VEZDRBMRELalE, NCCDIBJE - MEEWSHIBKREZIBOo>TWS., TV REUYRERKEtaPI VR
U YETOLY VI UTERRICT 2 EESREndothelin converting enzyme-1(Ecel)Zz./ v o 7D~
L7e¥DRTE, NCICEB¥RI 20K, WERERS, £ L CHeRBOREBZRY. TYhEU Y-
1(Et1)(XIREESHERZE - ARRZE(CHIRT BH, NCRIRULAZL., —7, EtaSBEEIIRES DONCCTEFITH
IRg3. YVORTEcelXzlFEtazx /v O PO LT D E, RKEMSOPEEIEXRT(EEHEHB THMDORIEZ
BL., INSD/vOT7 ORI DATERIRESREICEELREGF, DIx2, DIx3, EphA3, MsxE, Hand27&
EDHKBMEHLTWND, TSV EBRPIDONIRICE(IDEREZEDED E, Etav T FILANCTEH)
MR THMBRIKMEBES (CAN>THRE LT, ERLGHNHAOMBESMEZRMKTSD. &EZBHMWESICAD
AL EDTERNCCHFA L, ZNICLBHILTEIRS ) ETY VI DEEEPEEN R >TLB.

REBESADPREANE X, WEABMSOREERBARLTWS, TgfB20D./ v I 7 I KIYDRT[EESL
SEEDMRRFEITEN R D, FAKREBIRS DPRFRNEE > TEBBREHEE TEHMOREENRD. &
NS5OV I RXTENCCOEBHNDBEEMEIFERED, RIEEFFLRBSANDBRANDREE—HL
TWw3,

@kﬁgaﬁﬁzﬁorm% $ﬁ¢5UfTUJ0ﬁMémm Mﬁ%WM% HHEEE - ¢M%®ﬁ®@
#7250V VBEERICK>TRIZDIES S, ZOBREERICDOVTIEFRIZDA 2TV,

5. Neurocristopathy

NCHEEDEREIC K D DiGeorge, Treacher-Collins and CHARGE syndromes or Hirschsprung’s
diseaseB EDEREBZEUD. AR HRIBEHK EBHCKDIIEZRI INDRH—MRIZpheno-
typelJSREERERS, BEK, REOEBRME - VEE, CHEGREMRIETH DA
Neurocristopathies (NCP) (XEHEMW), &<ICENCERIDEERFFTHD, HREBETONCCORHL, %
&), MEDEBPRICKDVELIEINDHOTHD. BLAOERAE, KE, PKRIR RAOES BHHAE
BERES, HILEMEREPESEE L\ >eb Db neurocristopathyEZ X 5N TS, 7 BAETIIERED
HKEDBICFET INCORERMBICE>THET DI EHIRIBENTULS. NC induction and specifica-
tion, NC migration& NC differentiation D RKE< =ZD(CHEEIN B3,

Vega-Lopez 5 (FReview TNeurocristopathy (CDWTDF UL WHEEAEZFIRIEL TS,
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FITWNHDTP TO—F (ENCHBABE(C K27 $ETH 7. (cranial, cardiac, trunk, or sacral) (E15)

5.1. Cranial NCCICE#3€ 9 % Neurocristopathies

Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leukoencephalopathy
(CADASIL), Craniosynostosis (CS), Klippel-Feil syndrome (KFS), PHACES syndrome, Sturge-
Weber syndrome (SWS)IRENEENSD. CADASIL syndrome ($HBFERME, HEDPRE, mMEME/ (—
FVUV VR, BHERREMETBHDONOTCHIERFESR, pericytes degenerationziR$Hd. 58
B D MEFBHIENCCEHRTHS. Notch> JF)LIEDMEDFKE & FBEHDLICH FBNCCICHEAD
regulatorcd 3. PHACES (Posterior fossa malformations-Hemangiomas-Arterial anomalies-
Cardiac defects—-Eye abnormalities-Sternal cleft and supraumbilical raphe) syndrome [CDWTI(&
NNAC2017/\BWEREDL OV F v —ZZREINicW

5.2. truncal NCCICE33€ 9 % Neurocristopathies
Neuroblastoma (NB), Pheochromocytomas (PCC), von Hippel-Lindau syndrome (VHL)REMNE R
na.

5.3. cranial &cardiac NCCIZE3k 9 $Neurocristopathies

22911.2 deletion syndrome, CHARGE syndrome/@ ENEENS.

The 22911.2 RKfEEEE (DeGeorgefEf&Ef : DGS) : DGSTIIXEAREERT (BE) N&®H% L, TOF
(CAFS&[@tk) , VSD, #amimerEikein<. GRIKERS, SUXBRS, ERRBARAHENARAIEMIT
B8, HETEAIIIE, HE TEIREBLEST, PRSI B BMERT, LXBMEXRLTEOEHNER
BH%L\. CHARGE syndromeldZHKEFHEREETHD, MRDIHXRIBocular coloboma, heart
defects (conotruncal lesions), £ &7 .EA#Echoanal atresia, FREZ - FZEEBretarded growth and
development, A BRERERZ R urogenital E & - #iSZFERE LTWVS,

5.4. Cranial &Trunk NCCIZE39 B Neurocristopathies(C (& Neurofibromatosis | (NF1)A&EN 2.
5.5. Cranial, cardiac and trunk NCCICE33k 9 @ Neurocristopathies(c (FMelanomaht& &z ns.

Novel causal mechanisms of neurocristopathies

Vega-Lopez 5 ([FELATNeurocristopathy & (FAEESNTLVRWA, D FHBFIREEBETICED LWRIEDL S
HTECHDRBITBININRETHDEEZDEBELEH LTS, (Holoprosencephaly, Multiple sclero-
SisTRE) . COMICHNCITEERE U OREREICELDHD, epigenetic mechanismlc KBDHD,
environmental factors(CKXk2H®D(Fetal Alcohol Spectrum Disorder (FASD), Fetal Tobacco
Syndrome, medicinal drugs%) 7R EHAMRIBEN TS,
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B RasselsiE T, RISERE0 EMREOHMOMAZRUILE (XEk2L D35IA)

H2: THBEOFEEGBR(TIAEZT Y)(XE2& D5IM)
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E3: =7 kY REOIMEHEETEA), REHETEB) (Xat2dk D 51M)
notochord (flesh), paraxial mesoderm (orange), intermediate mesoderm (light green),
lateral plate mesoderm consisting of somatic mesoderm(dark green) and splanchnic mesoderm

(purple).

Foregut Midbran

Surface ectoderm

Spnal cord
Surface ectoderm

#% Dorsal 3orta

= Coelom

e Endoderm

Neural groove

=l

b\ 18 days

(X4 : 18-20H B OMRRD PR & RIGREDRFZ R ITRARE (@2 £ D51H)
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B5 Z7hUOHERIEE E: #iFE
HRARE NBEHEHRDOTVSE (X
#2 & bslm)

Be BOMBERE (k) cMPHEFOomBEH#ROMME (B) CE2&051H)
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Ventral pathway
Cells travel ventrally through
the anterior sclerotome

(7 : Truncal neural crest cell D& A H (3CE3L D5IA)

8 : MR RBOSET L L HRFR@ROF—1E CCE3KD5IA)
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(29: NCHEEMOBAR (A1 & D 51M)

|
Maukary prommence | Prarynpes cleft | Cerved sous

Eye M A2y promnence

4] Moo E

(10 : IS O C: BSRDOBRVIE TIC, 558THEMRETNS. BRTORME
ZDIKRT, D: B - R R ERT (E2 L D351H)

OtaT



Niche Neuro-Angiology Conference 2019

Cranial nerve
motor nucle!
Homeote gene
expresson
O
2 FEda
Neuwral crest cells from
mesencephalon anc 11 D
and r2 migrate 1 arch 1 E
Neuwral crest cells from l E
4 migrate o arch 2
Otic vesicie
Newral crest cells from & 3
and r7 migrate o arch 3 ( 4. 24
\ xXxi
Few neural crest calls
are produced at levels L4
ofr3and rd
s == o= X+~
i) L
Hox genes

A =

11 IBES - OYRAT - HoxBIGF (CCAk2& D 31A)

L
o
«

Ounstte Ot Ve Atnerce of Lot Ao Acn
AN Vertrcie Normal P Carcts Aeras

$LC coupleng
1 Cormractiny Toyrod
4ty Cave Current Paratyrocs

[#112 : Cardiac neural crest ablation phenotype (3Z#£9 & D 51/)
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B13: (A) £ M OBEFRFIZINE (SIS 28 D SRFICEAT S, (B) Pax3% b DDA
BTOHBEORATRABENERT SRS VAT 2Ty I VI RACEWTLHEO R EREHNR
#;hd, (XA3KDHSIA)

| Determination of Left-right axs | O-eterctsxe. st rversal
.

First heant field
| Cardiac progenitor cells (cardiec spediic ranacription facters) |
.

i

T T L—
| Development of RV and LV | (sa. sv. myeceiaste rv. rue)
‘

Second heart field | Development of inflow tract
of cutfiow tract 1 of AV valve and AV septum with cushion tissue)

II-- srscopumerery segtun) |

[ Rightwerd shift of AV cansl | (1 0o oo
(,,,\ml Lefomard snft of consl ostn L
[ Development of PV | rasvD. PASVD, Cer wintrianm)
g —— Formstenolspludin]  Prospicardl organ
B
s o [ | o o
Development of concuction USSUES = (AV biock, WPW syndrome)
us o RN — |
Completion of AV valves  (Dysplestic TV, dysglastic MV)
[r ion of atrial and o |u\m.m>.vsm
.
[c jon of the 4 chambered heart |

14 : DEOFER RIS H DO 5 R
—ROEFSOOHRE (Fe) | ZROEFRSOOHfRE (Oke) | MR (ke) | OARERE (]
(x@12&£ D 51M)
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CCHSFD, g
NBpCC, 5
VHL o %)

<

[€15 : Neurocristopathylc £ 1F ZNCCHilalt = s O S OERE  (LE7& D5IH)
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