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19 tHCHIBBICRE U HREAEZDRNDDP, Darwin OELSHICREZ S (F 7 Ernst Haeckel
(&, TEERE (ontogenesis)s (& TRIFFRE (phylogenesis) Z#&DiIRY ;) &WSREHRZIRIBL
e, E DR, REMHASRBEORCIEML, REBIETRRE, BB WIBOREORECHELL
EEREZRDEVWSBREZD EIC, BMBROREBIAEE (BHRRE) (FELDBZTE UIEE
WREDZL (REIRE) CXDRESNTED, ERRETERBRENEBEINRESINDI LS
WEWSEZXT, HIUWELERBEIEEOREDRREETHNSINDIEVWSRBETH o/,

20 t#2(C72 D, Watson & Crick [C&2 DNA DZESEFABENEKR SN, DFETCFELOIE
ULKEERL, ZORNDOP, Edward B. Lewis [C&D, FAMO0Y3 DY 3 D/NIOFEKECHTDE]
BEORPREZRET DIRNAAT 4 VOBLEFIREE SN, REZ(CAKESBEEBZSAT.. TORXAT
1V OBEF (ERCEITD Hox EIGF) (3, BHEMZEILHETZHEROBMPIET TR, BEREY
(Ch7z > THEMT 2B FEINH DI EHBESHER ST,

FRIEVMOREBRELR LT, ENHAEDKSICRHENICEE - ELUTELIEZTRT DL
42 “evolution and development (evo-devo)“ (&, HEEFREZHICER L7 Haeckel DEFZERR
T, P PEGCTENRIEZERE T DIRMAD evo-devo (FESBZREEHE TS, Evo-devo 28
SETDIWRD SEBOSNTEMOREEBOMBZIRMT B,

BEHEEM DRIR
BHESCHSNDIILBORHIBTHZODIETHD, ZTOMRRELT, MEFTRED SRDP
HRZERTD. FEPRBETHIEDP, EULIRBLIETHS560HH5NDD, fICEHREEHIC
RENHD, WERDIRBEELNHD, BRZHD, PEROBREZELDBREDRFYLHFS5ND .
MO TIEFEZ S &I, DRPRBEEFIERSNTHED, RATRIOFR2EDZHRILE
b & ICRIBEBERDNIRSNTWNS (figure 1-a). BMEEHEM ERREMH BT 2108 L, WEE
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MPBEREYHNE T 2R0BMICHIEEINSD. £~ (Homo sapiens) BB 2D, BHEEFMIIER
BYPIDDTEME L DB E 18D 2

BHSMEHDEEEOHDEOBICH TSN, HOEOBEERIERL, LWoIRELTHH#IND
K E, NEOBZOLDAEKRICHITSND. ARSI SURZEZBRATCLEBEIDIRL, KPETF
THRELHETBETI2MEBILRLALEEZEZISNTWDS., ZO—EHSRE LD, BELTHE
JETIREE IR D T BB TH D, CREE, B, ﬂ@?Liﬁ@*ﬂf‘Etén‘Cb\%S(Figure 1-b). FR%A(F,
HIAFBERDESTEE VDD DCREE - RFELBDBESE (NSH) ([CHdhnd. HIEE, 2758,
BERESLVAREE (B8 Cahnsd. & F(iﬁﬂ’c‘;‘ﬂ%ﬁ@%i%igldﬁ lJ, #9600 BEFRIICT

TUATHRELIzEESND. BERDZENDEINZETBRICBLTHED Y, BRBEHNSPHEERES
BrIIL—THELIEBDEZEZESNTED, WHhPBEREE - BEEWVWSHETHERILDEHES
58 - BESAETRESHEEE WL D (Figure 1-¢7).
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Figure 1
a: BYIORMEBBR®, b: BHEMORMHEL®, c: FRBORMHEL S KOEL *

B OINDOREE
¢ REBEEAE KUBRERK
HKEMBICKRENEENEPE CPIEEBRFRDER notocord Hh' 5DV JF )% S (F THEHIRIR
neural plate [CDMET B EHNSBETRD. HBRIRPALNK FATHRELRD, ZOMiKIFED EH>
THHHRIE neural crest/fold ZHA T 5. RIRFICHBIRIRICEIR floor plate N"FEEIND. HRBEDRS
MNETEEGOHRRENERIEPETRE L, BREE neural tube ZT 3. BREERIEER roof
plate £723 (figure 2°). 1HIRERAERTICIPRIZN SIPIRIZMAR neural crest cell KB ERZIL L TRE
(CERIA LT, MRDSXRIXBIALICHEET D, HRIBMIRE, FEGRROMBRMBIREDED, BFR
ihha, BSZENTDEEDSR - RE, DMEOFEHBEICHNMETILMEEZET D, BRERD
ZTRIADAIBEMEE RO, BNERIC (TR ERBIRENHSN, @RERENME - EESNh3°
BIRE DRI IC (XA brain vesicle EIEEND 5L SHADFERSIND. Bk forebrain, Ak
midbrain, ZiX hindbrain H'57%2 3 RZM LT=DEI(C, Bifkh SN telencephalon & A
diencephalon &£72 D, ZEXH 5#A% metencephalon & 88X myelencephalon &720D, 5 DOEIEIC
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PHINDESNTE. &3, BHEEYOREBEZTEIMED 3WERICIEHTEFRS KRV ENE
WEWSIRE AB D, 5NN BHEEMORECE TIRENBICEFZIERANLGEEE VWZZHH
LNy,
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Figure 2 19RERMR ° Figure 3 18REBRMEA—HF ' —%8E 7

& Pk ERMBOEARES

SHECRENT IO E, ZNZNOMKIED S (SRRSO > LD EMEENTERSND XS CD. Z
DOREIE, =7 ~UREDOERHAS Karl Ernst von Baer [CKD#HTHRE SN, Orr (CK DD ED
neuromere E&fF(F 5N (1887), MtEREZRTE T DEABEEEZISNDKDCARD, HERLEFEN
MERZERCPIRBRIEDEIRD neuromeric system [CK DR EINDZEDNESRERD, ZOHED
DFENZOREBE EDHIT, neuromere MBI ZRE T D Hox BIZFORIERIC—RLTH
D, ZNZND neuromere [CHIFTDBILEFRIBO/INY—VICEDFEDZ21—0OVEEET DI Y
cTHDZEDERMITFENE. BIKICEHFT DHD% prosomere, PN TIE mesomere, ZE T
rhombomere, &8 T(d myelomere EIE(END °.

ZDEKDIT neuromere (&, FEBEZFNERENRELFRZREINSDIARICKDFRASINTE
7. BiE(E Muller & O’Rahilly S5DHFEIC, %E(S Puelles S5DEAZE (Prosomeric model’') (CFE
SN2 °. FNBNICHFBEL D neuromere DIERPREEIZHBEDERN R0, ERILARL
KOCERZETDRENDHD.

Terada A



Niche Neuro-Angiology Conference 2025

BB DB L % RIRT DEARIEE TH S neuromere [CXF LT, EIEEDBIELZERIRT Z2DH,
plate EWZ 3., FEAEMEBOBREETRDRRIC, BRAINSERICHIFT floor, basal, alar, roof plate
H572D 4 DOHMEARD IS LKRD plate BMFERKEND. D plate EWVWSHER(E His (CXDIRIEBEN
72(1894, 1904) . InZzH & ICPIRBFRE(CH(F S columnar model ¥ Herrick ¥ Swanson [
K DIRIEENTD, floor plate DIPRIEHEA hindbrain &9 22D model (&, EIZFRBICFEHLHD
ZEDDHD, 2BRHNSBEBRAIMR prechordal plate LF TEHE L TL\S & T S prosomere model
C&kbBHESNTNS O

Higsh(cZ o 72fBiE(E, BER - ERD SD Shh B XUERL 5D BMP DEERMRICEK DFEmSIN,
ATEEN [ SBRIRIBRD SO END Wnt DEREDERICEORESNS > (Figure 2).

WREDNTEREIND EFERRDPUERD 3 DDA —HF 1P — (P (PREEANIETRER
mid-hindbrain boundary: MHB / &8 isthmus, zone limitans intrathalmica: ZIi, iR
anterior neural ridge: ANR) BT FI BV H—ERD, ZIHhESPWBEINDV I FTILDFDEED
BEIC K> T, BEC & [CREDHREERE K UHEEEICH DD DEGTFRENHASND LS ([CHRD, Lt
DRI#EH K OEERIEDNDEIZIENT T * (Figure 3).

MHB & ANR H\5 (& Fgf8 b= . MHB/isthmus OUMRITIE Otx AY, ERITIE Gbx2 H'%
WUTED, Fof8 WMEAT B & CrIfkIE ENfAE 7D, Tz MHB/isthmus h 5k En2d Fgf8
(& Pax2/5/8, En1/2, Wntl OFIBZ LR35, ANRHNSHKITT D Fgf8 (F, #RANDRZE MBI

([CEHDDD, ZIihSEND Shh (XD BIELICH IS .

¢ ZfX hindbrain

Zik(E, MHB & XTZDERID Gbx2 DFIRMEIHTH O, ZERND rhombomere (& roof plate [CH
(73 Hox BIZF DR/ —VI(CEDZNZNOERIMRESND *°, HEZNWLBRESS(C
rhombomere (& 8 @ "' & &N TERH, RIED prosomeric model (L&D & 1218 (rO-r12) (Ch
(F5n3 'Y Prosomeric model Tl& neuromere MRISE 1= v ~% preneuromere &0FY, Z
fXCI(Z prepontine (isthmo-cerebellum) (rO-1), pontine (r2-4), retropontine (r5-6), medullary

(r7-11)M 4 D® preneuromere H5783. Isthmus (& r0 [CHE2 TS (Figure 7, 10).
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Figure 6
ZMNCH T DBRIBPRRE MBS ORBRENME, b: BRIZEIROMLCHD D IBEFRERE

ZNZND rhombomere T, XTI 252X EI2EH_21—0VPREZ2—0OVZELE
U, @R%EEMTS ™. BEROREMIZ " ZOREHEREFMT DEHLTS I — R °piRibESES
BPERBROREBRETRT DSR2 neural crest cell DML *° & EH(C, BRETR
9% (Figure 4). BET>I— K&, HREABOREALEDN TS I — K18, pre-placodal
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region [CEH¥ U, Six1, Six4, Eyad HAEIBL, HLAREGFHIESLTHEDTSI—RERB
(Figure 5) . fRIRMBAIADMMEICIE, Sox9, Snail2, Foxd3 & DBIEZFHRES L, BEEDBRA A
ROFEULT, REMUIERZRY ephrin ¥ semaphorin DS A X151 TS ?'(Figure 6).

Pax6 Fafé
[0]77] CGhxa Hox genes

i i in isth 7 r9 rl0 rll
‘ New Human i (dp3) T ?dag;us (dpy) (1) fm2) 4
Brainstem Schematic ®9 3N 10

Figure7 BXE8®M neuromere [CH 7 D RIBEGF L XM S NDPRIZE KOV & DRSR

A Amniote cerebellar lineages

Atoh1
cerebellum 3 - 0?‘ N v
rhombic lip T 4
1 '. .'.' ....
P”.? i .ooo ;‘”h'.“.i.‘::‘
precursor @ rhombic lip

derivative

Figure 8 ¥ERETO/I\MDRE =,
Purkinje and GABAergic neurons (PtF 1, green) , granule cells (Atoh], red) , roof plate
(Gdf7, brown)

I, MHB/isthmus D5 ® Fgf8 ¥ Wnt &EWo 72T FILDF & En, Pax2/5/8 DBImFHIR
CXDFRETD. IWNFEIRERERL, r1 CBL, NE#Z(E r3-4 [CHUET D. I\MNEBZEIET D18
TRASHE  (PJBXED) (L rO-1 TRET S ' (Figure 7) .

INNZEERR T 2 EBB -2 —0YTHDTILF Y Tibfa & BhiBlaDsiskMiaE, Znzn Ptflals
MEABAE (GABA 1EENME—21—0Y) & Atoh 1 BZIEMAR (VLY I VEREEMEZ2—0Y) £and, §
LI TE, Atohl BHEBREINZNED S/I\KREDRE(CTHE U THFBRBZFR L, NeuroD1 ZH
R 2PWRHBEE 2D, FBRHBRIASRINGEE L CREBRBEFERL, —A, PtflaBE@RIEERIN
SHEHRCBE L TTILF VY TBRR(C DT S (Figure 8). &7z, /\MiZDREAE(C(IL Atoh1, Pthla ®
ftb, ZWECHIRT D Pax6 H'BE5FT 2 ENMENTNDS 2

- Z/% hindbrain O&LH4E

ZWD DR ICH DD Hox BILFDORIRGR(E, BHEEMICHELWTPYXDFFCRRSIND
MODBEEBOBTELLTED », F\FEEHNTITCONT, REDBIETHSNIERIBEEHOFE
(C K DHAEPIRINDILKR E WD TN ZIRIED DT> T B2HDD, EXBEFEEBZ TRESN
TWB., FXOIDA (BEREY) Py (BREY) [CHBHEMEBUUICEGTFRENH S * 2
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EDS Hox BIZFICKDHETR TS VIS, BREVMDERETESINTLWEIREMENTREBEIND .
FAOIATIERINE ZBKICEBRIE BN @EEEnb T dh, PIXICHEKE T DEEEHASNT, )ik
PPN EHEEYM DR THIISNIEEEEZZ 51D ® (Figure9).

Fig. 5. Evolutionary scenario of the developmental patterning in vertebrate

) “ = < \ES nervous system. On each segment of the phylogenetic tree, sequentially
—— < ) & — 4 P VR .
-_— = Lo " TN added developmental changes are placed as synapomorphic character states
\ )

- a ' ;" | § (,‘ such as (1) neural tube; (2) ancestral expression pattern of regulatory genes
> } : along the anteroposterior neuraxis (Pax6, Pax2/5/8, En, Fgf8/17, Otx,
AMPHIOXUS ~ LAMPREYS TELEOSTS MAMMALS CROCODILES BIRDS 1)\ D/x]/6, Nkx2.1, etc): (3) reticular neurons?; (4) motoneurons: (5)
diencephalons (shown in cyan); (6) mesencephalon? (shown in red); (7)
rhombencephalon; (8) eye; (9) neuraxial Hox code; (10) neuromeres
(establishment of neurepithelial compartments as serial homologues); (11)
Hox code-dependent specification of branchiomotor neurons; (12) telen-
cephalon (pallium (shown in green) + LGE (shown in orange)); (13) neural
crest (peripheral ganglia); (14) paired eyes; (15) lamprey-specific serial
homologues in reticulospinal neurons (B neurons); (16) integration of Hox-
dependent- and rhombomere-dependent specification programs; (17) MGE
(shown in blue) and migrating GABAergic interneurons; (18) sympathetic
trunk; (19) cerebellar system (shown in gray); (20) teleost-specific serial
homologues in reticulospinal neurons; (21) eversion of the telencephalon;
(22) loss of serial homologues from reticulospinal neurons; (23) neocortex

with six layers in mammals; (24) dorsal ventricular ridge; (25) loss of layers
from the dorsal pallium.

1-9

Figure 9 BB DBPRRODENEE ®

FAOIAPRPICHENT, BETSI— ROSRIZBRRCABRREE X (SR (CRS5 T 28IEF
DBV DOORDIN - THD, ZORRIEREY T, BHBYMORIMTRELLEEZISNTVDZ
BHEIOIEAOETRIE>EO LiEbDREASNABVD, BOETE, Fo>E0HERENS.
MHB/isthmus N5 ® Fgf8 H K UVZEEH 5D Paxe DRIBIL, BHEYICHBIDHDTHIH,

MO%ETIE, Pax6 DEBHELBRD. HDIVWINMIRIELIEHEDEEZISNTWS *. ¥EHET

(&, HESS (WEEPFEHEE) ORELCEHBVIEK - ZRIELTWD. KIS, BIFETE, JEE%D
FEENASNTED, F/IE XOKEFTREDEEICE B DRMN-B-IHDOILENIC KD EEZS
ns'.

¢ {if¥ forebrain

BOIUTZIR DR U DRI Z R T EWN P BRI DEIEEZ E D EFBRRLLIT LY, MNEPIR
AN DIERE WD T RERFEZ L ZE E BRSPS SCRINERKO DIV T S TEHRIAITEEN L EIRET
Hole. PRUSIVRIMNICHIFTRDEGTFRIEYY EVIDRARNT TALKER, BilNE prosomere &
WS DEHRDEAREEDN SR END E LS prosomeric model A Pulles 5D T IL—F K DIRE X
N’ ZOBOMRRROBAERICK DEHODOBETER T, RERFLPIRWGBRICHOZ > THED
HOBEBENBREINDZENRENTEL V2. ZORT, BERTE “neuromeric model” &IESR
(E5SNKDIEEE VRS,

Puelles @ prosomere model [C&£3 &, BRREZ3< T secondary prosencephalon
(hypothalamo-telencephalic complex) , diencephalon ({2K FEZRE, BEFIFZED) ,
midbrain @ proneuremere [C2(F 5N, ZTNZN 2 DD hypothalamo-telenchephalic unit (h1,

7
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h2), 3 D® diencphalic unit (p1, p2, p3), 2 DD midbrain unit (m1, m2) H57&d 7 DD
prosomere %3 ' (Figure 10) . Bif¥ forebrain [C(&, Otx2 DFEBHH S5, MHB/isthmus %15
RKRELTWD, £, floor plate [C(E Ntn1 BKU Nrg2 EEFDEBHAASNTED, DI ENP
OB IC S < ENBDRMWD VO EDEEIND. T, BRI T(E, BNEPIRNEBRIBERTIHLEF%
BLTWEICEMDDST, HOBHE TRAS JCRENTE & CPRIABIRUZEWVS R
REEDRBEINEREBT D .

- ¥ midbrain

EEDEED MHB/isthmus DIPEID Otx HKIRBIBH SHKLEL, Pax7 OFEIBHHS5ND T O
T, Pax6 OFEBHI BN ENHD . DIYD neuromere (& mesomere EFE(EN, L - TH - 8&
[REB#%EFET D ml &, preisthmic mesomere: m2 h54:% ',
S2BEWBIE SOMRIBE K OISR EMR BN T D RIS VESES KU GABA E8IE =2 —0 Y
572 2EHOBRAPRIBEN RN D S PR S K UBEET M r0 (Chiz>THSEND

EREDES D PRTEREMD SEEBELDBETHEILLLY, WIBUNDOBIHEET

&, EECHRBHEENKELLEZL, TEICBRABEFEZHEMAREVD., REFFELROFEREDL)
DBMERFE - BETHRELTHD, BELNDORBEREZESE TLIHAETEIRNITELLTL
3. TECHERG¥EARE, BSHEPRBTRELTVD

Tel (evaginated)

| |
[

FIGURE 10.3  Model of further subdivisions (including neuromeric ones) in the neural tube. Roof and floor plate areas are in gray (AC, anterior
commissure), and choroidal roof tissue in black. The colored areas are the same marked in Figure 10.2, adding the pontine hindbrain region in blue,
that separates the prepontine hindbrain (isth, r1, r2) from the pontomedullary hindbrain (r5, r6), leaving cauda]ly the medullary hindbrain (r7-r11).
Dotted lines indicate shared alar DV subdivisions within the forebrain-midbrain tagma as well as main basal DV subdivisions in the hypothal-
amus. The alar midbrain region has been reproduced as an inset to show its major subregions.

Figure 10 Puelles 5® prosomeric model (2013)"

8
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- A% diencephalon

Diencephalic proneuromere (&, prethalamic (p3), thalamic (p2)# & U pretectal (p1)
dienchephalic prosomere (dp/p) I[CHE=N5. WEIOHRRTEB hypothalamus & DIRFR (I AKAID
BEEO®RAICHD, RETIBD alar KU basal plate [CEHET S Otm/Sim1 BRIEEE S, RO
alar plate B33E® Otx2 BZ1EHEI% & 2 L\ (& DIx-F7=(d Thrl B4 prethalamic $8ik & TXRIENS
9% P3 D& RAIER(E prethalamic eminence (&E26Y prethalamic eminence) Téh D, ERFLERH
SEMDILAE &HICHMUICTHINAA TRIEHEERORBIBEANEER L, BYMAIED chroidal fissure
([CE3(Slide21'°). AETEB subpallium OPRIRETH DN RERFAIWE KO TEDFECZ
TEITI DD, D Oxt2 lRHEDIzD, REKRTEH SHEHAENRDD Otx2 RHEDR/IKAI D& LTER
# =N . hypothalamo-prethalamic boundary [CH#EET D728, Otx2 BIEDEERZLE
prethalamic eminence ZX3ITE3 '°. p2 & p3 DIER( ZIi (C—EF . Diencephalon
proneuromere OEMliE, DFD p3 DEMIKIFEIETHD, Paxb ORBNEFRDEIINERE
7% (Figure 11, 12)"°.

Diagram illustrating the complex relationships between diencephalic
prethalamus (PTh,p3), paraventricular alar hypothalamus (DPa,CPa,VPa;
highlighted in orange), telencephalic subpallium connected to the septum
(light gray) and the pallial amygdala (yellow). The drawing presents a dorsal
view after opening the roof of the brain with a horizontal section plane, so
that we look from above into the diencephalic and hypothalamo-telencephalic
parts of the forebrain ventricular surface including the interventricular
foramen (the sectioned cortex-Cx-and diencephalon wall-PThE, PTh, Th,PT-
remain white). The transverse hypothalamo-prethalamic boundary is drawn
St with a thick black line orthogonal to the red alar-basal boundary(which arches
rostrally in to the AT). The longitudinal hypothalamo-subpallial boundary
appears as a thick blue line. We see also part of the medial wall of the
. evaginated hemisphere (in dark gray), displaying the end of the chorioidal
p fissure (chf; intermediate gray thin membrane bisected by the blue limit, note

Spra{; lum it connects caudally with the fimbria of the hippocampus Hi). Note the
- prethalamic eminence(PThE) bends outward sat the caudal part of the
interventricular foramen, extending into the medial wall of the hemisphere (its
evaginated “telencephalic” part is labeled “t”), reaching like wise an
attachment with the choroidal fissure, in the neighborhood of the pallial
amygdala(yellow domain). The paraventricular hypothalamic extension in
contact with the blue subpallium limit line runs finally along the bottom of the
terminal sulcus,forming the newly distinguished” hypothalamo-amygdalar
corridor,” HyA (while the stria terminalis tract, not visible, run subependymally
along the diagonal—Dg—part of the subpallium, i.e.,distant from the true
eminential insertion of the chorioidal tela).Note the divers elight gray
subpallial sectors—St, Pal, Dg, Poa—extending from the subpallial amygdala—
AA, MeA—into the septum(Se).
Abbreviations: a, pallial amygdala, anterior radialdomain; AA, anterior
amygdala(subpallium); ac, anterior commissure; b, pallial amygdala,basal
radial domain; chf, chorioidal fissure; CPa, central parencephalic subarea; Cx,
cortex; Dg, diagonal subpallium; Dienc, diencephalon; DPa, dorsal
parencephalic subarea; Hi, hippocampus (+fimbria); HP, neurohypophysis; hp1,
hp2, hypothalamo-telencephalic prosomeres 1,2; Hy, hypothalamus; HyA,
hypothalamo-amygdalar corridor, dorsal extension of Pa; |, pallial amygdala,
lateral radial domain; M, mamillary body; MeA, medial amygdala (subpallium);
os, opticstalk; p,pallial amygdala, posteriorradialdomain;p1-p3, diencephalic
prosomeres 1-3; Pa, hypothalamic alar paraventricular area (acrosshpl,hp2);
Pal, pallidal subpallium; Poa, preoptic subpallium; PT, pretectum; PTh,
prethalamus; PThE, prethalamic eminence; rep, pallial amygdala,
retroendopiriform radial domain; Se, alar  septum; SPa, hypothalamic alar
subparencephalicarea; St, striatal subpallium; t, evaginated “telencephalic”
rostrodorsal flap of PThE bent into the medial telencephalic wall; Tel,
telencephalon; Th, thalamus; VPa, ventral parencephalic subarea.

Figure 11 A p3 & ABDRRTHRE SONETEHE DBEFERIR

Pal

EBBEOBRMANE SR EHTE DD, p2 (thalamic prosomere, SERHIERIRER ventral thalamus)
NREZELTVWDRZECREENH D E VDN TND. RKRICEDRBHROEE, REZPHITD
collothalamic #28 (RREEHRELRE)E, REZ P UL lemnothalmic iR (RAIEKRERE) H'H
3. FEEFEN S collothalamic REEDBRZAIENL, BSFET lemnothalmic R DR ZAEND
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U, BIIBETSSICRENBENT S, BIHETEBRERIEEIC lemnothalmic REZEN UL THAEDRE
FICED, AIEHRTHEIVC=ZXBREEFD S FIFERTDBIHRS lemnothalmic #RE&Z N U TRIMA
RIS S OENRIRAIZICEID, ZZICREEREBRNADIEND .

commissural plate

fimbria

chorioidal tela

POAIL roof
PHy PTh | _Th PT
THy & alar
-fornix P3 p2 pl
peduncle | | .-"1 b |
\ { dsa
Tu i <
RM_~1 I I | floor
\M hi
" retromamillary

h2 decussation
Figure 12 18K T3R8 & BIA%D neuromere DEZEY '°

ac, anterior commissure; Dg, diagonal subpallium; Hi, hippocampus; h1, h2, hypothalamo-
telencephalic prosomeres 1-2; M, mamillary body; p1-p3, diencephalic prosomeres 1-3; PHy,
peduncular hypothalamus; POA, preoptic subpallium; PT, pretectum; PTh, prethalamus; RM,
retromamillary area; Tel, telencephalon; Th, thalamus; Thy, terminal hypothalamus; Tu, tuberal
region.

- 2% Procencephalon
Seocondary procencephalon / hypothalamo-telencephalic complex

BERTEBAID h2 prosomere (&, terminal hyothalmus (THy) & acroterminal domain (AT) &
72%. THy (& telencephalic preotic area (POA) X TEET S. THy D alar plate (& POA O T®D
terminal paraventricular hypothalamic area Z&8TH, RRXX &FEET D subparaventricular area
(Spa £zl TSPa )EXBllansd. TSPa (IRREBHLIZFRUSESICAIE L, suprachiasmatic H&
U anterior hypothalamic nuclei Z&d, Six3 BEIR LU TL\S. THy @ basal plate (&, ERID alar-
basal plate & DIERICHKIR T D Pitch1 & Nkx2.2 [CK > T, tuberoinfundibular region (Tu) &
perimamillary (PM) & KU mamillary (M) region EXBllENn3. TuDHFS AT OIEPER(E, ”KH
HEEVIEDPRREMBRETERELRD. Thy O basal plate (IRHSIHICEVTRH base [CHIEL,
prechordal plate DFZ&% S (72T L), Interhypothalamic boundary [C&D h1 & h2 [EhF5Nn2
Y, fornix tract EHFELTED, hl AIEEIZGED S retromamillary floor decussation [CUL\ed
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(Figure 12, 13). h1 prosomere (& peduncular hypothalamus (PHy) &&ERIICHAKY 2R3
telencephalon vesicle %3 '°,

g% forebrain MWAIH(E h2 DRMBRTH D, IEPZRD acroterminal domain (AT) (CHBHT S.
MDD TD columnar model Tl&, WAliwIE diencephalic hypothalamus @ floor plate &5 =1 TL
ey, ZOEBICH (T2 ECFHIRE alar BX U base plate [CDFEENDEIEZF/INY—VTHD, F
B U TUWz. forebrain DRMANIRKIE, #REDDPEOWYiGE/RDRIE (HRl) SILBEE (BRI
DEDIEPHRT, ZIZ T roof HXU floor plate HEELTWDEEIND. £z, AT TIE DIkl Efr
FHARIBLTWBRZEBREINTWDS, LiNo T, telencephalon (&, forebrain ORaTAZRH SH
BENZ2DTIERL, KOEBICHIET S h1 @ alar plate HERI(CAHK U T roof plate BNEBEDE N
RIAEBICERL TV ZETERSND. NICKDAELRRIF@ICIHTD 727 F NS evagination HY
HITO, ARRELIFEREND °.

Telencephalon

Telencephalon (&, roof plate hSFKET DD TIE%R <, hypothalamic alar plate DHEKICK D&
U3. IRMDILARHMFET D2 B (CFRTHBRTLIZRAE L, roof plate BBRDBETEHRIFHBE L TWVWS '°
Telencephalon QMEIFILZERET DBLTF VY EV T (L, BIABLEEDEGCFRIBOMEICEIDTT
H5NTWS, Telencephalon (FAE pallium EAETEB subpallium H 57535, CDIERIE, AEIIC
1B S Tbrl ¥ Nkx2.1 ENAETERICHKIRT B Dix family BIFIC K DRBESNDD, septum HS
RREICEDET, ZNZNEZHEZEH > THMEITDICEMNDST, BRRER UETFRR/NY
—VEHBFLTWVS®
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Figure 13 °
a: BHEEM D acroterminal domain MIEEE, b, c: PHy (h1) & Thy (h2) &OBEFROERR, d:
XA RS DB RARBRED

NETEBIE anterior ectopeduncular area (AEP) (RRIEEZRE) , KEIK pallidum &7823 Rl
HEIRE medial ganglionic eminence (MGE), #R%(K striatum & R 2 ABIEEKRE lateral
ganglionic eminence @ 3 D® subdivision N 57335, 3 DINTIC DIX ETFHEIRL, pallidum &
striatum [C(& Ntx2.1 B'%IRF 31, AEP (D7 ventricular zone T Shh AARIBLTW3 °,

NE(L, medial, dorsal, lateral, ventral @4 D® subdivision Hh57%3H', N S(E Emx1 DF
WICHEDTWVWTWS. Emx] ¥ CoupTF-1, Sp8, Pax6 MMFEDAMBICX L THficEH > THIRL,
ZFNZNHAYER U TREDBEERR LTS 2,

FIRBEDBEEMEIC(E, VAPRENSD Fgf8 VI FILHEBRIES5EZ L TVID, HEK
cortical hem H™5® BMP ¥ Wnt ¥+ ILOABHEHF DY 1 XPUBRE LTS . BRKANIC
HKET 26 BEEOHRERFHIEOATHOND. | BEH/\—)L - LFORME (CR HHEI) 1Y,

I -NBIAMEEDSBIERCESREEL T —1—0OVH 533, IVEBEIREAE EIEEN, BEDH
S5OANESIFTED, V-VIEOZ2—0OVOBFERGFARACEHLTWND (VERE - HiE, VIE
(FRRPR). FAXEADKEB O PHE L RABRN ERIRAINBREHR (CRERZD(ET & TRAPHAC FMGHIR
TUTRIRERDD, CNESEREMROMEDLH > TWD. FHIRED 6 BiEE inside-out KD
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MRS C K DFEIL T 2, KEHRD U PHiEEC D0 R E B3, Lieh > T CRMBIZE K
5RO VU PHBIRORES5 T 3 R T ADNAEDEFILICES LTWS %,

X7z, B8OFETIE, MGE D GABAEEIE=Z 2 —0O VDL EER L, RINONEZTBHT
3. RERBROCERDZA—OVHNBETDIEICKDT, KDZRLBEERBNEL, INEHHI
BORMDFIZEICTFS L TVDTREEND D.

Telencephalon [CH(FBDZ21—0OVDEETI(E, Foxgl EEFHARMNET, telencephalon DHHE
BISKMBREDIBIEE — 2 —OVNADMEZEHIEH L TE D, YORDERTIEIRIET D EMRUD T 1 XHVM
<733, HAFEOMERESHKELTVDD, T4 XDBKIE, FRAEHIDKEMICH (D iRa15RHA2
DIBMNICEBDEEZSNTVD. HIIETIE, RFEADDBND, REBEZHITTESDIXIICR o
&, YILEYDRADLET, FILOMREAKREYIORDSBETH 72600, KEPBIEFLIORWE
&, FRBHRELDKRELBofzEVWONTED *, REBRBE RN RBHOER ICFEIND.

Telencephalon (&, IXNTOEHIYP THOSNZID, BREMIC(IBRABBEIERINTESYT,
I CHREID T ONDBIEFRIF/Y—VHHONL, EUREZNICE, BREMD SEEENIC
PETDETOBRTELELY / AFEICKDELFIENCERENH DD H LW

XED

ORBRE EBRRECHT DN FELCFFENT TO—FICKD, HORERKEE L TROMBIEIL
% E{RE I B neuromeric system DFEANASHER > TE. TNSODEBRECKD, XOHEEARS
213 Ti<, REOREPHMNEDRKEDIER “DBIFEBRDZ S,
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