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In the dentate ?yrus (DG) of the hippocampus, granule cells are continuously
generated throughout the life of mammals by granule cell progenitors (GCPs). To understand the
mechanisms of this persistent neurogenesis, comprehensive analysis of the neurogenesis of dentate
granule cells, from embryonic to adult stages is required. To understand the mechanism of GCL
formation, we investigated the dynamics and function of CXCR4 which is expressed by the GCPs and is
a receptor of the CXCL12 chemokine secreted by cells surrounding the DG. The present results suggest
that during the development and migration of GCPs, CXCR4 on the plasma membrane is phosphorylated,
internalized, sorted to the centrosomes, Golgi apparatus, and lysosomes, and functionally regulates
GCP differentiation, migration and positioning.

CXCR4



B X C—19, F—19—1. Z2—19 Gt@m)

1. MFEBRENSEIDE R
BERFAR DI I T I FAEY T, o —a T L CHEIRA N E 100 ERE U SR T
X, L L, TEEE R SO T —HOMTIIREIC > Thbma—a U ANl SNnTns =
ERHBNI o2, BEZ D=2 —n UEEIL, GUIE - . TAD AL O
FERERE RS R PICB 5T Z EB B NIC > TE T % (Kempermann, 2011), F7=.,
BRI o fh ke i 2 FH L= HAERZ2 LR TSR & Tuv % (Sawada and
Sawamoto, 2013),

— BRI OMERFOMBT A IR EE (= v F) BRETHDHZ ENMHI TN D, R
RO = 2 — 1 VHEICBIT DH/NREE (=vF) 1220 TiE, 1 04ELLERIIICELE L, Rl s
L CHRFE LD (Seki, 2003), & O YHFHE, fHTORENTE > Tvied o7, BIfEIX, &M
FasB T, i & = FRIBROERER, =2 —1 UHIAED = FITON T H T OBREE)
S T&EIz, £ T, AFETIE, RAEB~REHO= o2 —n VA%, UNREO/MAR > 7
IVOVERBEFEZFi & LT, BRI+ 2 2 22 LT,

Be AR~ R <. EEEIREER A = 2 — o VR KT A D LT AR SV S
FILFRIFE, CX-C ®F—77Eh A 12 (CXCL12) /CXC =F—7 e hA U ZRIK 4
(CXCR4) ¥ 7T NThb, 728t 1) BEMOKRBEHRE L BBICRIT L0145 ~A4 7
07 LA THEREMICHRIT L= & 2 A (EReAE (BRI - & - f2) & oIFEBFE) HBE % <%
BLTWe, 2) CXCL12 1%, @EMleR C=y TN O NWMINTNDE YL LTHL
Tk Y (Nagasawa, 2014), #REHILIIZFOZRIKRTH D CXCR4 23% B L T4 (i and
Pleasure, 2007). 3) CXCR4 & {zF X~ U A TIHRAI O HIREIE MR BE N R 540 5 (Liand
Pleasure, 2007). 4% 7=, A Tl CXCR4 Eiln 1+ KRIE~ 7 ACBAEOH A = o —a UK
511 % (Kolodziej et al., 2008), 5) In situ hybridization 55 Cid, R Al BE AL (21X
CXCR4mRNA 73581 L, BEROHEEOMIE (HEE= v Ffila) 121% CXCL12mRNA 735531
L T\% (Allen Brain Atlas),

DX, WEO=2—o I CXCL12/CXCR4 & 7 FAZNREE L TWA Z &R
2 XA CTWDD, Z OIERBEFF OFER 72 ffHTIZ 72 STV 70,
2. HEOBH
BUERRIAES D = = — v VAR, FAEER, GLIE - SRR, BB O x 7o 0BT E
S, BB STV D D, 54 TOMETIE, BAEMOWMED = —a VAN, E0
I L TAB~REH D=2 —a VHIAEICH EHEBNLTNS DN E Vo T2 HENRE -T2 K
FTW5, KIFETIE, Z0=a—arHAomlkiths, = o —a VA s R 510N REE v
TFNOERBFICER LT, GfEMICHNTT5 Z EDRENTH D, TDTDIT, ARBFFE T,
CXCL12 PEE = v FHifd & CXCRA+HMFRERAIY « BEEAIAL & W D S22 A LT, CXCR4+Hf
BEATERAR D454 - BhEE, HIMNIC I 5 CXCR4 4y 0 @EhfeZ . PB4 L. E=
a—a UEAEICEIT S CXCL12/CXCR4 ¥ 7V FH NV OVERMFE 2 st LTz, 2D A B =X L)MRE
B S AAUT, FERAARIN . PR RTEEHEAC 2 HHEEERY 72 = = — v~ D N 2972 50 ER 575 vl RE
(2720 HAEZOMIEICRKROICERT 5 Z E8HFEsn5,
3. MEDFE
WS O RERIHII 2 TE RS D AR AT BRI, 27 ) 7 RHEVERRYE Z » X2 (GFAP) Z#FH L T\ 5
ZERBHLMNTR 5T WNA (Seki et al., 2014), FIZ T, HERETEEHIAZ AL 5 - DIC
Gfap Bin D7 ot —% —HlHl Tk 2 > 77 (GFP) %3819 % Gfap-GFP &in1-thZ
~ U AW, FREELIZRA 0 BIMERY L, 487 7 4V AT VT e RCHEE L, 0
#%. 20 27 v OEFE R A2 VERR L, SOEHTIRIEIC X0 i b2 21T o 7=, CXCR4 OFHT
1L, FEU UER{ERY CXCRA Z AR 32 7212, HUA UMB 2 (Abcam) & V2, F72, 97XT? CXCR4
(U BT L FE Y U b)) ZRiHT A0k, IR ERY UkEEED LA T+ AT 7 X
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S HITCXCL12 / CXCR4 ¥ 7 FIiZEDEEIZ B LT D 72012, Grap-GFP = 7 ADHEN
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(1) tREOFERLHINE 2T 2 Grap-GFP [P RS ITERAIARIX, JR4E 18 H B O Tik.
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PUfaHE 3) IZH D (Seki et al., 2014), Z OB O Grap-GFP G RERTEMIILIZ IS 1T 5
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5 FICEAE L (4 1b) . #RIERI A B E) L TS Grap-GFP B Mrh it alisGa fa o R E Iz 235 L 7=
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LRI ) R LT D CXCRA MFAEL CTWAD Z L 2R LTV 5,

X2 MBAEISHEDHESLZ L 7+A77Z—FICL oY VBB L7-, Gfap—GFP [HiEsh
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\RE5 5,

] 3 CXCR4 DHMpaN RTE DR



(4) CXCL12/CXCR4 > 7 )V OEREZ A~ HBI T, 7 T VO ESERR 21T 72 (X 4), CXCR4
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%oMRA 18 H AL %/7)/7%ﬁoto%@$@mm ZEUF % CXCR4A DA JRTE % i~ 7-
LA, ar bua— Tk, CXCR4 IR \ZAEE LT =28, CXCL12/CXCR4 3 27" F /LA,
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(5) CXCL12/CXCR4 7 /v DFHEDS, MBSO LI ED X ITHET L D%
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TN, MBEN 2R L TV D Z L 2R LTV, E 72, BEh R R A AR S T A
R b2 2 E 2 Wl LTV A R[EEME LB 2 Hivd,

X] 6 CXCL12/CXCR4 ¥ 7 /v O E IR s O Mlars #2425
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FRERICIE, 2O REE FOUEBIEE T) (2, CXCL12 #2335 Cajal-Retzius AT
(ET %, LT, WA T CXCL12 O RARTEH 5 CXCR4 1T GFAP B MEMRRETBIGHIIZ R E L T
W5, Z OMBRATESHIIE, MR (VZ2) [ SEERNCREEI L (DMS), & HICK&E M TH
HHREL (DG) 122D, ZOEFE T, BEIPOMRRETERMIL T, #REEDE (RS
JEPH. Hippocampal Fissure Surrounding Region, HFSR) 2> W& 5 CXCL12 12Xk - T, #
JafEE > CXCR4 2 ARGy -3 U R L S dv, AN D HUME, SR U Y Y — NITHIRRN
7L, BT Y Vb S b, 20X 97 fe% @ U C, CXCL12/CXCR4 ¥ 7 /VA 1k, #f
RIS Db, B, R RBEMEEZRE T2 8 5 2 5115 Minura-Yamamoto et
al., 2017),

T TR IS D ARERTEEI I OB ED & S K CXCLI2 23 F- D3k & CXCRA 2RO
Jed RS 2 vt & L 7RG
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