FSGE R ARk F R ZE S 42, 38 (2024)

131. 27 a7 ) TOES 7 vt R L LEEMESOER
AED s
LR RE KFBRE L RFIER A8 4y B

Keywords: 27707, ~r/na7y—, WA, MER, A4 T7A4 A7

&

277V MOERR & ORISR IR T A EROMITH D, I/7r 7Y T, TARrYA
A Y T Fathg heEbIZZ U THIlRE LCTHESID R, 27 al ) 7 REFITERO 7 5l
Thd, Thbb, TAMaY A oAU I7 0 Fado MNImRMIR L [F U<, IMSEE ORI m T #2175
RN S ALH NS, UKL, 277 ) TI3RAEIINCINEREIZBWTAE C 2RIz B k3
5o

27 a7 ) T OHBEECHERE I DUV TIIREDHIZEN LI SN > TE 72, UAIKIC T 2HREICBI L T
i, =a2—a OV T RARA NS, O « BREZE U THERERO VT Y 7 2i79H 2 & Bl
EFERETOHIELICLVMNBRIRZEZ 22 L8R Tns [1], £7o, AREMERERE, RYYE, IMEZESE
DOIFRERFIZIB VT, RIEINEOMMREE TR 2 Z L3 ST d (2], AN S AR DRk A
WFE TOBREIZ DUV T U UTAERFIEDHE A, AR & O/ ARTE, B %38 U 7= AR AR o F oo il i,
Za—nrOBH) - BEREEZ ENRESNTND [8], £LTI I W o2t 2R - 5T CRIET 5
I, ZO0AR & HIET DEERE A HTIC@ < 2 EBFLTHD Z EMEAZ D,

HRARRRICIE, 227 r 2 ) TR T, EFIC L SBU7MEE 22§ B2 2 il sEH © & 2 ikt St fiis~ -
07— VMRS Do BRI~ 7 1 77— 0%, Wl (IR CTORERR) 0% D% OB (B, < BB
BRI | I, B AP A ~— 2 RS & Vo 72 - SRR & M SRE OB RUNE T 5 Ml Th 5
4, 5],

27u 7 )T ERENEE e T —VIIEERFE CTHAZ ERMLNTEY ., 855 LITEENTIEK
Sha1EH 54T % Erythromyeloid progenitor (EMP) ([ZH2ET 5 [6], ~ 7 A ZBW T4 7~8 HA
(ZINEEZECRIBEMING EMP 2534 L, ME 9~10 HHEMNL G I 7 a7 ) 7 h D WIHMER B~/ 17 7 —
ELTUMICESR 2D (K1),

L L, WEOEMEIRNND « B2 TRENDDONIOWTTHERORHN D 5, I AFET D iEFRA
fad > v 7RI LY | MEERBSE~ 7 07 7 — Y O~ —H—43 7 Th s CD206 DIHBLOA M CHEfLE
D305 Z ENHIBI L7 2 &G, INEEERITAAET 2 ABARAR O I R C il OSN3 72 S D O Tidp
W EWS BT ARSI [T], LA L, BIOMEZ L—7 51X 5 CD206 MDD 7 =1 b~ > B
TREHTIZ &> T, CD206 ZFELT 2RI MR B~ 7 v 7 7 =72 Tldid I 7v 7 U 7z b ok
TELZEMFEIESN (8], T78b6, UNEITIFET DR CIREMA TR E 2D TIER L EAERR
WCER “DOLE” BNHDHIENRRINT,

DXL ST CD206 [t RiBEHias s MR E~ 7 07 7 — UG TR I/ s U T HAET LT ENHL
MITIeoTo—FT, WD« ETTENEIUSEM DT HALD DDNIOWTUIRMI 2 m & LT > T, 22
THAIL, 278707 H5WNIERELE~ 7 17 7 — U & UTIRNIZES LT Z IS E IEEMGERIRE 2 0 15
L, DFED ., JAFOBRERICMS L CGEMAZZRT 5 ARtk B 2. T OMRGEETT 72,



2 2RBHF D 5
SRETE é%

RUNX1
IRFS
W] [Re] |0 | pousy
: IL-34 - hiE
O >»O—O0O L @ uERmEEvs0 77—y
EMP Al A2 - BERE , B, MEAE
E7.5-E8.0 ------- ~ E9.0 \\ ---------- E9.5-E10
@ CD206 1353 _[: 00997
@ CD206" B2 1 RBREEY OO0 7 —Y

M1 278v2 V7 OERRE~ 2 17 7 — 0508 & EaRE
TURAIBITAEI I/ u Y TR LIOMEREEY Y 07 7 —UOREORKBE RS, EH L IS
THRAT S EMP i & L, ALMIE, A2 laA R CENEUTobT 5, IBEOWFENL, A2
Fa O BERET CD206 Btk & B OMIBaE RN D 2 & 2353022 T d,

FEBFURER

1. AR TA RBERA A=V T L BWE~ T v 77—V ORBIRE~DTADEBILER

TP, U RARERHOMIB T A 707 ) TEBIXOMEREE~ Y 27 7 — P ON E RE G Elz L0
Tz, BRAE 14 B B LUBIIRIMEEEICAEAE S D CX3CR1 B IE & A E A CD206 [t « P2RY12 it T
27 ar )T OWEZ R L, CD206 Gtk - P2RY 12 FaME DR A B 2 IMEE R BSE~ 7 1 7 7 — V1IN M
WZERIR L Wi O AR IXBAMRIZ 300 T, — 5, 164 12 B B TIERIMEEENIZ CD206 B EfmfEss 50~60%
ZEO TV, FEMICBIET 2 L. IMENBEIIIZRO~ 7 v 7 7 — U IRERICTE D AW TR T E L Tk
0. KEMFESZ A > TEORINZSE ZBASE T DT BRBIE SN, 2T, hAERMIIME O~ 0
Ty —UNWA L, FORME-ENTI 7 a7 ) 7~ LiEMAERT 2 e sE 27 (X 2),

CD206 : fiHRBEEY 0T 7 —Y

P2RY12: =500U7 KANRE
|SHOOTUPCESES | pem——
LU \ I
KRR RoipE e S 7‘09 35,
= = o0 o0
e .
o = 4B ‘.“
MEHNS o
ARRECRA ©
REV2077—Y e e
B 1288 BE13BB  BE1488 Bt 12 BB Bt 14 B8

K2, ~URBAERMOI 7 a7 ) 7 LREREE~ 7 a7 7 — U O0A L ARG
< v RAJe4 12~14 B B OKMMIFITS L OMER (K - i) (2361057 m 7 ) 73 L OVEE R B
W~ a7y —YO5RE AT, A 14 B B Tl MO0 A KIMEEE & MR CIBRIC /35
DIZxt L, JR%E 12~13 B B CIIMREABLE~ 7 1 7 7 — OB RKNFEERNICHEET 2 (5) . Lizho
T, R4 12 H BRI CIMER b~ 7 a7 7 — VR KIMRIEIZRA L, Z20%I 7 a7 ) 7~ LiEd
T 5 LW IGERA LT () &



a7 EMERMEE~ 7 0T 7 — U N EEE S 78 GFP #8145 Cx3erl-gfp' ~ U A%
HWT, IMATGAADEEE T 7A TA A=V T EiTol, WERICHETH~I/n 77—V OFHERE LT
LA wURIRAE 12 A BICKIMFEEN~E SHETRAT L ZE 2R Lz, A LT, B4 13 HAU
B CIIZDRANDIZEA LR BTz, —JF, M4 12 H B ORREZINCONT TR, IR & RAMIFFESE
D~ a7y —VRAPNIIEZ RN I E 2R Lo, 2O OBIEMEG, B4 12 B BIFMENS
D~ a7y —URABEI VT, BAZTRTE DR ORI TH S Z L3RSz,

—Ji. WE~ 7 a7 7 — VNSO 5 R &IN5 7 280 kT T S s 2 & 20T
222, 27a 7 ) TR ED SO ETO—20RRIEE LT, IFBR—INE->RMER] &) R
FETHZEE R L,

2. MBI in vivo A A —V 0 7V AT M X HHIIREIEELR

Ll AT A AR OBECIIMICHARINRIBEZIMZ 5720, ZOEBERETERNoTz, £ T,
B LT BRNERICAERNTE Z 2005215720, ME 12 BEO~ U RARHFCHT S in vivo 74 74
A=V VAT R HTICHEE L (K3), A 12 BHO~ T RARFICH L, %25 L72REE TRMAN S
GIVEEL ., IRE - MRIG A TAMBEREE T CAET 5 2 LT A TORIECT UL FIMERIC X 2B 41T -
2o ZOHEERNT, [EEREN TEN S BB OFETER ) SRR 2B L, ME~7 07 7=V K
IMIFFAR AT DR A TR A D Z EMTE e, o T, B DO~ 7 7 — I ANTAEERNTHEZ
DHGETHD Z EIRENT,

ZHF AR

L VX ill

B R84 12 BB Cx3cr1-gip*:Zo1-gfp*- R DR
(E00JVU7 - WEROO7 7—Y - REBZRIL)
158® | HADFN / “
2D
ouT t? R 1B3hs
N Hj
— E—k
BR JL—k
ISZaN

%&K/I§2h—y RYZIRYT ARES E—%—

B 8. “IETBAMERC LD~ U AR in vivo A A —T U TV AT A
~ A4 12 B HO in vivo WA A—2 0 7V AT LOWE, BRFRIHE & R FORIREH
BT HIET, BIFOAE ZHEFR L DIMANOMInSiE 285352 2 LT 5, FBRT
1%, Cx3erl-gfp ~ 7 AIZ Zol-gfp ~ 7 A& ENT B, MR AW L7, Zol : M= Es
TR ESNDHA N xrrva TRET DX LI,



3. ME~7 077y —VIIARMREICBA®RI Z v 7Y 7ITibT 2

WIZ, ENPSKMFILIRA LIz~ 7 07 7 — VR 0% 7 a7 ) TISEMiE# S 5 iR C DUV TREE
Lo 9. Cx3erl-gfp™ ~UANLEELI-~7 07 7 — V5 BER~ Y AOMENICBE L, Z0 2 A%
\ZRAE L7/l (GFP B5PE) OMEEZARD &) ERRE T o7, ZOfER. GFP BPERIRIIINE IS ET S
RERCIEERLE~7 87 7 —VOMWEZREF L T KRINFEITRA LIsfilaid~ 27 a7 7 — 2 OMWE A2 K0,
RV 77 7OWEEEE L CND ZENDhoTz, £io, MENICHMEOHEaFEELFR G52 LI
Lo THESI/ v 7 7 =V ORITENERE LMV IAEE, TOHROIACIEE 2B 2T b FEhi L=, ZD
FER, MEICIFEL T~ 7 8 7 7 — VBN KMFEIENICA 7281 7 a7 ) 7 OMWE 2 85+ 5 Z L 2R
L7, LEDORERMNG, w707 7 —PIIRIMFEENE OIS LTI 7 n 7 Y TIHMETE 5 2 &6
IRV A it

bz, FEFOI /a7 T0obL, v a7y —VHROMIEN EDL HWOEIGTFIET HD0EHR~%
7o, CD206 Bl D 7 = A b~ w2 ZET 21T > 72, M4 11~12 H BHEHIZ CD206 & 388 L T 7= Al
AR L. EDOBROMBADOME 2 BHMENT L7z & 2 A, IR 14 A BRAM% 0 H HORERT, KRIMFIIAEET
52770709 5K 6 0D 1 OEEOHEAEEIC CD206 # &I L CWZMIRTH D Z LSz
(X 4),

PLEOFERNG, 2707 ) 7 b 2 SOGHREE O - TIKIZES L. h4 9~10 H BEHIZ
27 al )T OWEEEZ TMICES 2T 2BHCNZ T, ZOKENTIEE 12 H BEIZIHENDIRAT S
HNFIET A EMH LN E o Tz,

CX3CR1-GFP YOREI2 RANRE

ROZEAA R
% &0
< } oo U7
Bk [ L

@v/y077—Y
® =5/07U7

BER — BE — ARRE

4. /a7 VTORE~I 0T 7 —TENT HREEL— b
2uTUTNEEDLEBRXONDMEENL— b, IZUDIBAE 9~10 BAEIZI 702/ U 7ok
A 2 T AIMEM O EB SR Z 0 . ZO%IEE 12 B BEICME~ 7 17 7 — VU OMiAMNE U
DIy a7 Y THEMEBRT 5, ME~7n7 7 —U0%, BESHE S Bha s L i Sh b,

. ABFSACRIE, 2028422 H 7T H (k) I CKEFRFEEE [Cell Reports| FEICHER 17z,
FEFHEEE « Hattord, Y. et al. CD206" macrophages transventricularly infiltrate the early embryonic cerebral
wall to differentiate into microglia. Cell Rep., 42(2):112092 (2023).

% B

27 a7 TICIFBIG - AHEREDN b D Z E N RLZ TEXT-—FH T, IWED SV IV RN OFRIZ LY |
R DAL « BRI » TR A ICHEE 2 28(b 385 2 &, F72, BE#ioZ(b7Z 0 T <, [ UET
HHE DR DHEANFET D Z ERELNE 25TV [9, 10], LcL, 27uaZ U T7nEnkL5icL



THERERI & D WIIMEERIZARIE 2 15T 2 ONIH LN S TR, ARTRLZE 1T, 27r27 U7
(TFI2 5504 — b & 0lpo TIIZER T D MIEHNFET D Z LN E R o7, HK - S0ffi/L— hOiE
WSS DB 2 24T 2 ARetiIA V155 LRIFHT, IMICERS L72D BIZJAOBREEC K- THEE MR
HEINDAREE DB 2 oD, ZOX I RBENS, EOERNRI 7 a7 ) 7 OLERMEAHE L T D0
MICOWTIIARIEANTF N D, DB FRIDOSHRIEDRO - & LT, T BERER e CIMFE/E -

EKIEEREIZVVNCEBRT 2 D& W o 7o, HE EBEREDERIZ OV T HI LI L TV BN S 5, E724E
BT TCOI 727 THEREOEMHIMNA T, SEIERRETITBITHDEFIIOVWTHSR S LR HITTRE
FARHI SN D,

HAEHRE - HEF

ARFZE T4 B B R B E SR TER 0 B O FR LA 2% . NEERERRAT (Miy, Bl AAREFR

KFHFZ) . FIVFCRRSHEA R0 B O/ N #EEZ . [WILRZO) ORE TR, UM RSO H R
75 A T IVTRKEFD Marco Prinz #d% O 258 bz,

X m

Borst, K., Dumas, A.A., Prinz, M. Microglia: Immune and non-immune functions. Immunity, 54(10):
2194-2208 (2021). PMID: 34644556 DOI: 10.1016/j.immuni.2021.09.014

Li, Q and Barres, B.A. Microglia and macrophages in brain homeostasis and disease. Nat. Rev. Immunol.,
18:225-242 (2018). PMID: 29151590 DOI: 10.1038/nri.2017.125

Hattori, Y. The behavior and functions of embryonic microglia. Anat. Sci. Int., 97(1):1-14 (2022). PMID:
34537900 DOI: 10.1007/s12565-021-00631-w

Kierdorf, K., Masuda, T., Jordao, M.J.C., et al. Macrophages at CNS interfaces: ontogeny and function in
health and disease. Nat. Rev. Neurosci., 20(9):547-562 (2019). PMID: 31358892 DOI: 10.1038/s41583-
019-0201-x

Prinz, M., Masuda, T., Wheeler, M.A., et al. Microglia and Central Nervous System-Associated
Macrophages-From Origin to Disease Modulation. Annu. Rev. Immunol., 39:251-277 (2021). PMID:
33556248 DOI: 10.1146/annurev-immunol-093019-110159

Ginhoux, F., Greter, M., Leboeuf, M., et al. Fate mapping analysis reveals that adult microglia derive
from primitive macrophages. Science 330:841-845 (2010). PMID: 20966214 DOI:
10.1126/science.1194637

Utz, S.G., See, P, Mildenberger, W,, et al. Early Fate Defines Microglia and Non-parenchymal Brain
Macrophage Development. Cell 181:557-573, 518 (2020). PMID: 32259484 DOIL:
10.1016/j.cell.2020.03.021

Masuda, T., Amann, L., Monaco, G., et al. Specification of CNS macrophage subsets occurs postnatally
in defined niches. Nature 604(7907):740-748 (2022). PMID: 35444273 DOI: 10.1038/s41586-022-04596-
2

Hammond, T.R., Dufort, C., Dissing-Olesen, L., et al. Single-Cell RNA Sequencing of Microglia
throughout the Mouse Lifespan and in the Injured Brain Reveals Complex Cell-State Changes.
Immunity 50:253-271, 256 (2019). PMID: 30471926 DOI: 10.1016/j.immuni.2018.11.004

10) Van Hove, H., Martens, L., Scheyltjens, ., et al. A single-cell atlas of mouse brain macrophages reveals

unique transcriptional identities shaped by ontogeny and tissue environment. Nat. Neurosci., 22:1021—
1035 (2019). PMID: 31061494 DOI: 10.1038/s41593-019-0393-4



