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Thole, 1o, AD BEOZ BEME THDLZ b, Eln~ U A2 AW TR G
7 a7 TR ORR 2R T L T A, RN HERIT & D& MMl i~ v A
DK 35% Tho7eh, 7 a7 U TERMIE~OMEIRITFRRETHY . £722n 5D AB



BRI~ T ADK 0.66 [ ThoTon, Bltvr/n 77— 23 ETHoT2, LR
K0, ARSI EFEELS TT5 2 & T, Flaxillbd . RS & mErimia
ZERTABAREEOEVWECMIEE LTI 7 ul ) 7EMIE 2% T X 5 5ED L T
=7,

F2E AD BTN~ UA~ORBMELSMBRERI 7 27 ) THRMRBHEICE S AD 1§
RN R D FRHT

Green fluorescent protein ¥ 7 A 7> HAER U 7- RiF & mepiifa bk X 7 v 77U 7R % |
AD BT/~ U ZADMGIES NI U CIRR IR 2 T Lo, ZORER, Afhuix, BrA4m
<~ AN & EERT AD BT b~ U AN TR 13 (EBEIEEEN ML T, ABICLD X
OBENMEESND Z ENRB I, £70, BHEMRAG R B BRI LT,
B3 B CHL EHDNEFTIHZ 2R L, 07, “RTERIETHILIAT LA
U—% M, ADET AU RBEND AB T T — 7 OB X O EfIT LIt Z A, £
OITMIRaR L . BEIKFRIICID LT 0 | Bl 36 H % TILENENBAERTON 27%3 X
O 26%F2E £ TR LT, %I, AD ORFRIER & U CHEER/EEERE & Z=RI78m
BEREFE FE A~ ONRZ T T 5720, FriW RsEaatEi L O — U ZOKKEE A WV TEdT L
o, WTORBRIZB N TH A BERUGENRI G DT, B O RN RIEBREE~D
EZRNT LT & 2 A AD BT /L~ U A OMMBBHERE TlX, PBS 5.8 & L TRIEME Y A
N1 A > D mRNA FEL&D K 70% -18) K 75% U1-6) . K3 81% (Tnf-a) &/ D72ino7z,
— 7 B AR~ T 2 OMIARAERE TIZRRIEMEY A N A O mRNAREBLENSHEIML CTED |
K~ 7 ZNTBIT HERAREIEDIR T &5 LTz, & 5(2, MR TR 2 TR a3 2 ikt
M D —2>ThHHA U I7 2 Rathag h~DEBIZHOWNWT, 2O~ —H—Th 5 myelin
basic protein @ mRNA FH & A fIRICHENT L7 & Z A, BpAR <~ T X OMaBHERE CIIsE
B LT DIkt L, AD £ /b~ 7 A OB TILR 1.2 5L Tk v | By
FHER 2 A U CHRSEAE O 118 1) < FTREMEAS R S 7z, £7-. Sk e vk TOMHT
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5. ACh fEEMEMRESR OREED AD O FERJFEO—2LF 5 a3V GBS, v
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BTal A7 7 —BHEEDEIE SN, —T7. ZVZ I BRI O 372 B AR
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BRI R B S \an B BE AR Uy RRfRIC B 2 BRI IR-CHEE rT e IC oW CE B

BREEN S TWND, ZF I EROMBRIERNED AD IMIZ I 1T 2 feHiia i %2 B G- L
TWNWDHEBZLNTEY (I I AR FERD) (5). NMDA A EETUEEN BT Sz,
BE, ADIZHT DR LE LCTa ) =27 7 —VHEHRKN 3 Al & NMDA Z B IREHIHN
1 AIOF 4 FIBAFRCTRRAI S, BRBSG THEASN TS, LELA2RRL, WIhd AD O
SR 2RI E 72 VAT 2B O 272 ORPEFIEIE TH U | AD (TR DR 721G HEI
RIEAFAE LR,

AD OJRFFT R, L IR R OMEIT ORI ESL &, gﬂéfufﬁ‘i%fﬁ“é%@ 20 FEH AT D AB
DEEPIEE > TEBY . ZHITHENTH TIC L HRkEE, MZEHE, seEEENIERICHN
HZ &k ﬁi‘%ﬂﬁéh‘m\é(@o F 72, 1980 AR LI Jﬂohf:%bﬂi?szw’ ~—J{DFER

(b HEEMATIC LD . REREBE T2 LT IuA NRiBMRZ > /378 (amyloid precursor
protein ; APP) BIn ()& APP 225 AB 2800 3 EEROTEET LA T 2 PP L=
U > (presenilin ; PSEN) 1 B X2 BIn F®)DEE I, Wiy AP OEAICE G5
B THDHZENDNoTz, TNHDIZ NG, AD OFRIEMT & LT, Ap OERENF| &4
70 RN LY T OB S 2 S AD BRIETLH LD [T
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Schema 1. Schematic diagram for amyloid cascade hypothesis.

(Amyloid cascade hypothesis)

Amyloid  peptide ?
(AB) accumulation | g——
(Senile plagues)

!

Neurofibrillary tangles
Hyperphosphorylated tau

Microglia
accumulation

v
Microglia (green) accumulate

. in aggregated AR (red)
Brain atrophy in mouse AD brain.

Neuronal loss Scale bar: 25 pm

!

Alzheimer’s
disease

The amyloid cascade hypothesis is believed the cause mechanism of AD. This hypothesis proposes
that the deposition and accumulation of A is the initial pathological event of AD. AP deposition leads
to the neurofibrillary tangle, hyperphosphorylated tau and neuronal loss. These pathological changes in

brains ultimately cause AD.
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oo 2O X D ITE MBI TSI 2 AW BAEE GRIER) OO EE]C
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H Y AD OFIZIEFEIZHND DI+ 7 a7 U TR 2 R84 5 7= ol BREUTE
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ToATHRET LTze S DI, MIBAEA N BR BRI KT T BTN D72, Bz laBhbtz
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BE, AD OFRIEMT L LTT 2 a4 R A7 — REHLUO,100B3 AL SN TEBY . MO
ABRENRIES —4F vy FELTHERENTWS, TNETICAD EF LT v FOMA~D F
v MR I 70 7 ) 7T OBMEIZ LV I AB B35 Z EARESNTND(22), 2
DZEnD, 277 YT OMANSOHEN AD {RRICADI TH D Z ENTRBEIND, L
L. ZOBEFEOBKRICHZRET L, v M1 707 ) 7 ORI mEIC b HATIC
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IR RLINT A M IA T, BHBERICHFEL, v~ 27 17 7 — VRO &I <
CSF-1 &R U %K (colony stimulating factor-1 receptor : CSF-1R) %4 L C/ERT 5, %
TIPS O A8 TL-34 ZEA L TEBY, 2787 U 7 O - BFEICBE 5 LT 5(30),



& ZCARBFZE TIE, CSF-1 7217 TR HICIL-34 ZRHWA Z LT, 27 a7 ) TEMig~D
L0 A e biFE A B LT,

—J7 . REMEMEOMIZ, KM OHITE Hfifn s L THERPRZET oD, Kl
B ERIZRA M I 3~6% FEL TRV, EMEME L kX TZ0HITZ N, Ehicvr R
7=V TH L Z LD, 27 a7 T ORI S 72 015D AREMER I E
b5,

ZZ T, % 1 T, G-CSF B LT CXCR4 MHEFIMLELC X %~ 7 Z KA 3 i
BOEERF Lz, o, KEEmHHEN»S I 7 a7 ) 7oL R HHila~D LY
RN 72 R E 2 R L. b E Lo iia o R mbUR~ — I — ORBUENTO, R
B L ORIERBI ST DY A b A > mRNA OFBEDOEACZ BN Uiz, £7-. KA EER
HXk~7n>77—U0 AR BRRE 2 AN L& Masm e G Ia & i L, mififlao < 7 e 7
U7 OMREHILE L TCOMEEZIME L7, X512, AD BREDOEZS BNEME THDHZ L,
Eilin~ 7 A0 SRR L 2 KRR M s &2 VO O EmEs R oR B, 2 /e /U7
Bl ~DabzhZ, 7 v 7 ) TIZRET 2 RKEHUR~ — 0 — OFRBUENT, AB BRREIZD
WCHRHT L. ADJRIRICFHWD Z L DO TE D/ TdH 5 S0l L7z,



1-2. 328051k

1-2-1. SEErENY

FER L8 & 2D AFRITROEY Th D, C5TBL/I6 ~ T A (A% 6 HHfin, 20 - H i,
TEAKEBA B, 5T &2 Lz, BMiE 25°COMERICB W T L, ARSI H H ISR
STz, BEET 12 BEREY A 20 E L7 (8:00~19:59 : BEEH® VD . 20:00~7:59 : HREAZ2 L)
Y FEEIL TE EBRICEET a8 (AARZEREY TS B THREBER R F #4325
B3 258 ([Z0Eo Tz, 7ods. ARWFE OB FZHII AR R @ EREZ B GKRE 7
DIPS -19-005) 72 b ONTEIn-#i#a 2 ERL2ZE S KRE T 1 393) OERBEZ/{FTEY
(@) ERRICBT 2 fR8 (AARFEBREY T ) | ITIEWFERE LT,

1-2-2. HfmEE %

RAH ifn & M AR X CSTBL6 ~ 7 A DREFENIC G-CSF (filgrastim ; 1% U > B,
HA) 500 ugkg % 1 B 1[5l 5 HEERE G L, £0OE H CXCR4 BHEA] (AMD3100 ; Adooq
Bioscience, Irvine, CA, USA) 5 mgkg Z 1 [F#5- L, 1 KIS FRENRD & 420 2 B
L7, D%, lysisbuffer (Pharm Lyse ; BD Biosciences, Billerica, MA, USA) (Z & Y JRI
REmmswtz0bh, Bk e —A (Miltenyi Biotec, Bergisch Gladbach, Germany) % T
EMEAIG (lineage/c-kit MilE) Z3EX L7z, 15 D AUT RN M M aRHEfE O ¥5 2 12 V7o 85
Hix, 10% 7 TR IMIE (fetal bovine serum : FBS ; Thermo Fisher Scientific, Waltham, MA.
USA) 3 X OHLEAI (100 units/mL ~=U > B L1100 pg/mL A kL7 k<A 2 > :Sigma,
St. Louis, MO, USA) %/l 272 minimum essential medium-a (MEM-o. ; & =7 ¢ /L A5,
KB, AA) ZHEAEME U, WMKT-& LTl b CSF-1 #A| (mirimostim ; #F¥ U »)
BX O~ 2 IL-34 (R&D Systems, Minneapolis, MN, USA) DOTEfE £ /=13 IEFAE FIZB W
T37C, 5% CO, DEREL FICTH&E LT,

~ ARGV THI (277 ) T EBLXOT A badA k) 1E, 0-2 Ao C57BL/6 &
~ U A (HKREBME) OFAEMFME DR L, Mfkz L2 LA F— (70pm ; BD
Biosciences) (Zi T Z &2k 0, MBI ZFRE L, 200xg. 10 Zr oo BfElC & 0 Hila %
FY U7z, B L 724X 37°C. 5% CO, DEREE T T, 10% FBS 35 X UWLE Al (100 units/mL
A=V U B IUN00 pg/mL A R L <A v ; Sigma) % & ¢ Dulbecco’s modified eagle
medium (DMEM ; Thermo Fisher Scientific) TH:E L7-, 2 E%. BE 7Y THIROT ¢ v
VarRETHIETI I U T BT 4 a b REHIEE S EREEE & LTl L7z,

8~ 7 v 77— 7D CSTBLI6 2~ v A L W Rl L 72, = 7 A2 4% thioglycolate
medium brewer modified (BD Biosciences) ZMEMENIRG- L, EAKTIERE~ s/ v 77—V %
HE L=, #&5 3 B, IEFENIT phosphate buffered saline (PBS) (-) SmL ZiEA L, JEIE



ORI L7=1%., ERER A L, 200x g, 10 sy O BEE T, B~ a7 7 —o
ZE L7z, £D%. 10%FBS B8 X OHLEA (100 units/mL <=3 U 35 JL TV 100 pg/mL A
ML h=~A ) G MEM-a (B+7 4 /L AF06) T 37°C. 5% CO, DEREE T THaE L
77

HHAIEIL CSTBL/6 R~ U AL VI LTz, T72bb, 8D TRROK Z2H# & KIRE

JE€EAERY L7z, 8 (23G; 7/vE, A, BAR) 21072 o2 K0 Bl a1
L Z & TESMIRZ I LT, 15 0o ilafEii 2 300x g, 5 3O Lo EEZ1T -
THIEZ e L. = d% . ammonium chloride potassium lysing buffer (0.15 M NH4CI, 1.0 mM
KHCOs, 0.1 mM NaCioHigN2Og, pH : 7.2) (2 X W aRIMERZ M &, /LA N LA F— (70
um ; BD Biosciences) (28 L7z, FFEE. 300x g, 5 4D BE 21T - CHta 2 B0 L 7=,
[ U 7= SRR 22 12 O 7o B8 HE, 10% FBS 38 L OWLE A (100 units/mL <=3 U >
FOV100 pgmL A h LV h~A V) EGH MEM-a (BE+7 4V AF00) ZEEARRME L,
W& LTr b CSF-1 A (B fns U ) OFF/E £ T21EIEFAE P2\ T 37°C, 5% CO,
DEREE PICTH# LT,

RIYMEERIL, 6 i C5TBL/6 ~ 7 ALV L=, ~ 7 2D FREFIRD D A2 % £
HtL . lysis buffer (BD Biosciences) (2 X ¥ JRIMERZIRIM S 7205, B E— A (Miltenyi
Biotec) % FHWNTHLER (Ly6c'#ifid) #/0H L7, 557z HERD R IZH W2 IE, 10%
FBS (Thermo Fisher Scientific) 3 X OLE Al (100 units/mL <=V > 36 X T 100 pg/mL A
M7 h~A Ty :Sigma) A7z MEM-a (&7 ¢ /L AF00%) ZEARRHE U, Ui
& LTk b CSF-1 84| (Hfn U ») F7E FIZHR N T37C, 5%CO, DEREE TIZTHEL
77

1-2-3. 7o—H A b A U —

FHICB T 23707 )7 /xrn7 7=V ——ORABEL 70— A F A b
U—IZ X VfENT L7z, 100 uL @ PBS (-) IZH&HMfEZ 1.0 x 10° cells/mL 12725 X 9 IZFHHL L |
15 mL Fa—7ZER L7z, BUT, JURORmREEE S LT FACS buffer (ImM EDTA, 0.1%
sodium azide &4 PBS) & MW7z, 1T UDIZ, IERFR 2 HUARUS 2P <72, 7 » i mouse
CD16/32 (1 : 100 ; eBioscience Inc, San Diego, CA., USA) Z#LE L 10 s 7 1 v
XL TR T o7, 300xg. SAORIOBOSEEEITV, WilZ PBS () T 1 FEWEHE, BFO
PUR & S S 72, Ht lineage-PerCP-Cy5.5 Hitf& (1 : 100 ; BD Biosciences ; cat# 561317) | #i
c-kit (CD117) -allophycocyanin (APC) Htf& (1 :100 ; BD Biosciences ; cat# 553356) . it CD11b-
fluorescein isothiocyanate (FITC) HT{& (1 : 100 ; eBioscience ; cat# 11-0112) . T TREM2-APC
P& (1:50 ; R&D Systems ; cat#f FAB17291A) | $iL. CD45-FITC $itf& (1 : 100 ; BD Biosciences ;
cat# 553030) . 7 ¥ 1 transmembrane protein 119 (Tmem119) HifA& (1: 100 ; abcam, Cambridge.
England ; cat#ab209064) . 7 XHLP2Y12R Hii& (1 : 100 ; alomone labs, Jerusalem. Israel ;



cat# APR-012) . 7 ¥ FHL CX3CR1 HLfK (1 : 100 ; abcam ; cat# ab8021) . B A F L {kHi F4/80
PUi& (1:1,000 ; clone BMS ; Biolegend, SanDiego., CA. USA ; cat# 123105) Z#LE L. 20 43
ffl, 4CThUG S H T2, 300xg. 5 OELIREZIT> THlaA PBS () T1EWERFL, —
AR & LT Alexa633 155k Y 517 Y FHUL (1 : 500 ; Thermo Fisher Scientific) . APC 15k
ARV RT7EYY (1:500; eBioscience ; cat# 17-4317) T 10 s3], 4C TGS, Z
D ZIRPUROAIRIABE & LT FACS buffer 2\ o, Z£D1% 300 x g, 5 /7O EEE
1T- CHEla% PBS (-) (2L D 2 [RIBEE L7, SEMIAEIE propidium iodide (1 : 200 ; Thermo Fisher
Scientific) |2 & VW et L HIERREIE 2 70 um BB DT A 1 > A > 3 = |28 L 72 . FACS Fortessa

(BD Biosciences) & HIWVTHEHT L7z, FEEOFIE L U TREEAY 7L O i E O
median fluorescence intensity (MFI) & #ARRPUA TYE LTV 7LD MFI DL E & o7
MFI ratio % iV 7=, f#HTIX FlowlJo (Tree Star) (2L V1T~ 7,

1-2-4. SepEiminfbapryget,

BAfEZ 35 mm W7 AR FAT 4 v a (RREET) ISR L gl b i et 217
S77, &% PBS (-) T3 [EIPEH L. 4% paraformaldehyde (PFA ; 40T A 7 A7 | 5#B,
HA) T4°C T30 7 fEE L%, PBS (-) TS5 [EPEF L7z, —IRFLAE LT U ¥ XH ionized
calcium-binding adaptor molecule 1 (Ibal) R U 7 m—J /LHifk (1: 1,000 ; & L7 1 /L AFDL ;
cat#019-19741) . 7~ FHLCDI11bE / 7 2 —F /LHE& (1: 1,000 ; clone M1/70 ; eBioscience ;
cat# 14-0112) . b UHL TREM2 FLfk (1 : 500 ; R&D Systems ; cat# MAB17291) . 7 v Mt
F4/80 € / 7 m—F LHifk (1 : 1,000 ; clone BMS ; BioLegend ; cat# 123143) . =7 A$1 AP E
J 7 v =Lk (101,000 ; clone 82E1 ; $e/Z EMMFSErT, BEG, HAK ; cat# 10323) ZALE
L. =R T overnight St S 72, “IRHLIA L LT Alexa546 ik v X H1 T VX HIE, Alexa546
Y THLE Y PR, Alexad88 R T FHLT v LA, Alexad88 ik v X HI~ 7 AHLA (1:
500 ; Thermo Fisher Scientific) T 4°C, 2 it S W72, £70, O & L T Hoechst 33258

(1:5,000 ; Thermo Fisher Scientific) & fV 7=, &8 W EIXEE L — F—BAMEE (LSMS800 ;
Carl Zeiss, Oberkochen, Germany) % AW CHEIZL T,

1-2-5. b8kl LY AR D& B DfiFHT

MIREEEI 7 v 7 U7 K& e bkl LOER~ 7 e 7 y—U 220 %
A 3.0x 10° cells /well T24 X7 L— MIFEM L, 37C. 5% CO, DEE FTHEL 7L — M2
AL 2 B2 S 721, 10 pg/mL O#GRFEIZFHEL L 72 magnetic resonance imaging T 54
TR LT oERR SR () (Resovist® ; AAT =— U 7 Kk, AA) % 12 R LE
L. TO%, PBS (1) T3[EIEH L, TD%, 4%PFA (THT7A4T A7) FAPBS () T
10 M 2 & & L, PBS (-) T3 EIVES L7, £ LT, MIENICEY A EN B8R 72 2%



potassium hexacyanoferrate (1) trihydrate (757747 2 7) BXLU2% HEEE (L7 1 VA
o) 2 BRE LA E L (o7 70— Yufh) | BISEARLBEEE (IX70 ; Olympus.,
W, AAR) I2kv@lgE LT, Hwi L.

AB BREREDMRHTIXEHEMENTIZ K V1T 572, 3.0 x 10° cells/well T 24 X7 L — MIRERE L
TeRIEE I 7 v 7 ) 7 RIS el f kit LOERE~ 7 v 7 7 =Tk LT ]
puM (ZFHEE U 725 B human AB1-42 SEfEHE (AR ; AnaSpec, SanJose, CA, USA) % 12 Rpfij4L
& L7, T D%, i LY 24700, Thal 35 X O AB $ei% OG5 fEIE 2 Tmage T (ver.
1.50i ; National Institute of Health ; http://rsb.info.nih.gov/ij/) (33)%& FVNTEHAIL ., AR F% St
BtEsEIk D 5 281G 4 A B AMINEER & L CTREfT LT,

1-2-6. RT-qPCR {EIZ L B WA R A s T2 BLOfAT

1.0 x 10°cells/well T24 X7 L— MIREHEL7ZI 7 n 7 U7 BEiHMIE L OWERE~
7 17 7 — I lipopolysaccharide (LPS) (500 ng/mL, Sigma) % 4 KFEJALE L7-, =Dk,
42 RNA % Illustra RNAspin mini RNA Isolation Kit (GE Healthcare, Amersham, IL. USA) % M
VWNCHIHY L. NanoDrop 2000 (Thermo Fisher Scientific) % AW CER L7z, & 7 /LD RNA
% 400 ng |24l = High Capacity cDNA Transcription Kit (Applied Biosystems, Foster, CA.
USA) & Takara PCR Thermal Cycler MP (& 71 734 A B, HA) ZHWT, WG X
JEEATV, cDNA A&k L7z, Ak L7z cDNA % iV T mRNA 88L& %4 Thermal Cycler Dice
Real Time System I (#1734 4) THEHT L7-, PCR i Z1X SYBR green PCR master mix
(Applied Biosystems) #Zffif L. glyceraldehyde-3-phosphate dehydrogenase (Gapdh) . II-1f.
II-6.. tumor necrosis factor (Tnf) -o. transforming growth factor-p1 (Tgf-B1) . arginase-1 (Argl)

Table 1. Specific primer sets used for RT-qPCR amplification.

Gapdh NM_008084.2 Forward  5’-aacgaccccttcattgacctc-3’
Reverse 5’-actgtgccgttgaatttgee-3’

1-1  NM_008361.4 Forward 5’-aagttgacggaccccaaaag-3’
Reverse 5’-tggctgcgagatttgaagetg-3’

-6 NM _031168.2 Forward 5’-acaaagccagagtccttcagag-3’
Reverse 5’-tggaaattggggtaggaaggac-3’

Tnf-a  NM 013693.3 Forward 5’-tcgtagcaaaccaccaagtg-3’
Reverse 5’-tttgagatccatgccgttgg-3’

Tgf~f1 NM 011577.2 Forward 5’-tgtggagcaacatgtggaac-3’
Reverse 5’-acgtcaaaagacagccactc-3’

Argl  NM_007482.3 Forward 5’-tggctttaaccttggcttge-3’
Reverse 5’-ttcatgtggcgcattcacag-3’

Cdi63 NM 001170395.1 Forward 5’-actggggcaacaaatacgtg-3’
Reverse 5’-ctgccagtttttgeattgee -3’

10



BIOWCAI63 DT T4 ~—%HWTPCR Ktnx1iTo72, 774 ~—0OE X Table 1 {278 L
72, mRNA BELF|T Gapdh BI51 % NEEEAEIZ W T AACHIEIC K 0 KB a1 O3B &% 1
ST E & LT,

1-2-7. FaHEAT

3 BELL B el COMFHERIMENT X080 HT1E  (analysis of variance ; ANOVA) % Uy,
¥R E 2 1 Bonferroni/Dunn O ¥ E % FAV 7=, 2 BEE] O SEYE O Bl 12 1% Student t B & 2 VN =,
WHEHENT Y 7 i GraphPad Prism5 (= A7 —= 7 W, AAK) ZFH L, B 50756
FERIL. FYEHAEURERRZE  (standard error of the mean ; SEM) TFoR L7-, fEBRR 5%LL T il
R FHINCHEEZEN B D EHE LT,
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1-3. 2B R

1-3-1. S8R5 1.7~ & 0> ¥ 1 84 Hl e £ Bt

XU DI, Bt L ORI FICAFET D MmpAla (lineage/c-kit M) O¥ar 7 o —
A RA MY —=IZR VN Lz, TORER, ~ U X 1L LEHERTE 2 KM MITA) 1mL TH
V. TZICEENDEMBHIE  (6.0x 10 cells) X, w7 A 1 LdH 7= OFHEH O &M%
HEfREL (3.0x 10°cells) DI 1.4%TH Y | D THRNT Lo o7 (t=5.453,P=0.0055)
(Fig. 1A) , = Z CoBEMHF ~OE M fa o £ 5 %2 HET 2EH O & % G-CSF 35 L O CXCR4
PREAT (AMD3100) % HWT, BB IR D& MEia o BIT 223 7D O H S %
Bt L7z, £9°. G-CSF OG- HE ARG Lz L 2 A, 5 BRI GRIC, BREUCE 2 iE m e
i b2 EnbooT- (F4,60)=5.265P=0.0084) (Fig.1B) , & 512, AMD3100
EDOPEFRIRE BT L= L Z A(29). G-CSF (5 HRE]) BXLWAMD3100 (1 AHR) fFH#& 58
TiE, FEFIFELERE, G-CSF (5 HI#) BeHEE, AMD3100 (1 HfH)) #GREL T, 2%
AU 1165, K9 5.6 5, K9 7.7 (5O & el I CTE 5 2 & 3o 7z (F(3,27)=8.453,
P=0.0027) (Fig.1C) . ZNHDOFRER LY | LAEDOFERR TIX G-CSF (5 Af#) 3 XLV AMD3100
(1 Bf) &2~ U AIZHIHES Lo, REEmesfia 2R L7z, Lo L b, RO
BH5A%LTH, R LA EMEMEEIE, BHL b KR E L ThRnZ &n
Binol, T T, BHICHWADIZHREOI 7 a ) TR EZ S D720, RIS i
Rl D X 7 v 7 U TR A 2R R < oMb T 2 TEORE 21T o T,
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Figure 1. Mobilization of hematopoietic stem cells to peripheral blood (PB) from bone marrow
(BM).

A, Comparison of the number of lineage/c-kit" cells (red square fractionation) in BM and PB by flow
cytometric analysis. Student’s t-test was used for statistical analysis. Data represent means + SEM of
three samples per group. **P < 0.01 vs. lineage/c-kit" cells from PB. B, Comparison of the number of
lineage/c-kit" cells in PB by injection with G-CSF (500 ug/kg). Data represent means + SEM of three
independent experiments per group. One experiment includes five mice. Statistical significance of
differences among groups was determined by one-way ANOVA with a post-hoc Bonferroni/Dunn test.
*P < 0.05, **P < 0.01 vs. day 0. C, Comparison of the number of lineage/c-kit" cells in PB among
control, G-CSF (500 ug/kg) 5 days, AMD3100 (5 mg/kg) 1 day, and G-CSF 5 days plus AMD3100 1
day. Data represent means = SEM of three independent experiments per group. One experiment includes
five mice. Statistical significance of differences among groups was determined by one-way ANOVA
with a post-hoc Bonferroni/Dunn test. **P < 0.01 vs. control. TP < 0.05 vs. G-CSF 5 days. 1P < 0.01
vs. AMD3100 1 day. These figures are cited from Fig. 1 in J. Alzheimers Dis., 2020, 73, 413429, and
Fig. 1A and B are modified.
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1-3-2. KA M fmasa s b 2 7 v 7' ) TR~ 5 b ik

1-3-1 £ V. G-CSF 3 X U CXCR4 FHEAIDF £ G- T & 41 2 A ik i wHE L o £ Bk
2, EBEE MR L 0 DN s BHEICHWDDICHaEDO I 7 v 7 ) TRl
G570, RMYMEMEMIENS 2 7 a7 U THHIIEZ05R B < biFiEd 5 51k % it
Lo, A& M fiEIC CSF-1 (2.0 x 10* units/mL) ZALE L7-& Z A, ALEH 10 HE T
X, 278270 7~—0—"Th>sCDllb I LU F4/80 MBIHPEDMILDOEIS 23 77.3 £ 11.1%
ThHo7=DIizxf L, CSF-1 (2.0 x 10* units/mL) 3} X OVIL-34 (10 ng/mL) ZLERETIEHK 96.9 +
4.22%ThHV, I 7 w7 U TEME~DO LD m 2o 7 (t=2.791,P=0.0492) (Fig.2A and
B) . F7-. ALE 10 B BICI T 2D AR s i s e B OB Ml 035 2 fighr L7- &
Z %, CSF-1 (2.0 10* units/mL) #LEHE L LT, CSF-1 (2.0x 10*units/mL) ¥ X OVIL-34 (10
ng/mL) ALERETITH L1 Th-o7- (t=1.485P=02118) (Fig.2C) , ZHHDFE LV,
CSF-1 721F Tl < Hi7olT IL-34 2 EFFEICHWD Z & T 7 v 7 ) TEHIlg~D /3 Lk
R ENRY, SRR I 707 Y TEMaZR TE 5 2 L mnole, LB FER
TIX CSF-1 (2.0x 10*units/mL) 3 X OVIL-34 (10ng/mL) ZHAWTI 7 a7/ U TEEH~D Sy
{bFEEIT- 7,
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Figure 2. Differentiation from PB-derived cells to microglia-like cells using CSF-1 and IL-34.

A and B, PB-derived cells treated with CSF-1 and CSF-1 plus IL-34 for 10 days expressed the
microglial markers CD11b and F4/80 (A). A comparison of the proportion of CD11b"/F4/80" cells
among live cells is shown (B). C, Numbers of adherent cells that arose in cultures 10 days after
stimulation with CSF-1 and CSF-1 plus IL-34. Student’s t-test was used for statistical analysis. Data
represent the mean £ SEM of 3 samples per group. *P < 0.05 vs. CSF-1. These figures are cited from
Supplementary Fig. S1 in J. Alzheimers Dis., 2020, 73, 413429, and Fig. 1C is modified.
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1-3-3. RIEME M FRIC R T2 7n 7 ) 7w /a7 7 =V~ ——OFB D%
P E 2 RIMENTIC &K 5 bk

WIZ, CSF-1 38 L OVIL-34 A ALiE U Lk U 7o AR s mn @i i i i oo 2y (keik e &
el T o720, Mild~—h—& 30 E & il b AL Il L0 gt L7z, wfREEEE 2
yva 7 U7, EFHE LR IS e b kiE, Bk~ ery—UickiifbI7 e
TVTRN I T 7 —VOkk& e~ — 1 — ORBLAFRENT L UT-, ZORER, SMiluick
VT Ibal, F4/80 35 XN CD11b OFELFERE 417z (Fig.3AandB) , £72, 2707 U7z
PERREOHRF FLADICHEBL LTy D TREM2(34)IE, 2 7 v 27 U 7 ks JL OVAH i 38 ifn. #HE AR H e e
WCBWTHBRER INTZD, B~ a7 7 —IZBW0WTRIE & A ERBIRRO b2
~7= (Fig.3B) »
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Figure 3. Expression of cell surface markers for microglia in primary-cultured microglia, PB-
derived cells, and peripheral macrophage (pMo).

A and B, Expression of macrophage/microglia markers such as Ibal (red), F4/80 (green) (A), TREM2
(red), and CD11b (green) (B) were analyzed by immunocytochemistry in primary-cultured mouse
microglia, PB-derived cells, and pM¢. Nuclei were counter-stained with Hoechst 33258 (blue). Scale
bar = 50 um. pMg; peritoneal macrophage. These figures are cited from Fig. 1 in J. Alzheimers Dis.,

2020, 73, 413-429, and Fig. 3A and B are modified.
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1-3-4. R ME ML B2 707 ) T /~r/an 7y —y~— 01— B0 70
—H A~ A Y —IZ X DT

oI w7 )7/~ rnT7y—Uv—A—bED, XOFEMICE~— I —DORBRE %
Zua—%A FA RN —ZHNTHEE LTz, BBBREORRIE L LT, RYEY 7L 0Ha00iR
FEDOHIAE T d Dt MFI & 30 PUA TYta L=V > 7L O B TH S 5% MFI O
bz & o7 MFLEEZ W, ZORER, MIGL oG R & FERIC, RN ik s i o f ki
Al W T ue ) 7 ~—0— 03BN 4L (Fig. 4A and B) | $FIZ TREM2,
Tmem119(35). P2Y12R(36)% L TN CX3CRI(B7)DFBLEIL, Be~ I v 77— LT,
7a 7 YT OEER%ETH-o7- (TREM2 : F(2,12) =35.89, P =0.0080, Tmem119 : F(2,12) =
20.17,P=0.0182, P2YI12R : F(2,12)=16.85,P =0.0234, CX3CR1 : F(2,12)=12.99,P=0.0333) ,
—J5°C, CD45 X° CD11b OFRBIRE L, TNEFNI 7 a7 VT 0K 33 %, K40FETHD .
27 a7 EEPMEITER > 72 (CDA45 : F(2,12)=21.45,P=0.001, CD11b : F(2,12)=380.7,
P<0.001) , F7-. F4/80 [T RMMIE MM, 27w 7B XOERE~ I n 77—V TR
WEICEITIR SN2 - 7= (F4/80 : F(2,12) =6.269, P =0.0848)

INHDOFRERNG . KIFME e REL, BE~ e 7 ry—2k0bIsms
UTIZHEBL L 72E ORIl TH D Z & R Iz,
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Figure 4. Flow cytometric analysis for expression of cell surface markers for microglia in primary-

cultured microglia, PB-derived cells, and pMeo.

A and B, Expressions of cell surface markers of CD45, F4/80, CD11b, TREM2, P2Y12R, Tmem119
and CX3CRI1 on primary-cultured microglia, PB-derived cells, and pMg, were detected by a flow
cytometry. An MFI ratio was calculated from the ratio of the levels in stained vs. unstained samples. *P
< 0.05, **P < 0.01, ***P < 0.001 vs. primary-cultured microglia. P < 0.05, 111P < 0.001 vs. PB-
derived cells. These figures are cited from Fig.1 in J. Alzheimers Dis., 2020, 73, 413-429, and Fig. 4A

is modified.
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1-3-5. SR i3 i sl i R ORAR AL 5 1) % L BR & R RE DR AT

S EERE U 7o RN o f i R N B OB RBEA A L TV A ENE T T 5
7202, BNVRF T XA N7 THREINT-Rb8h+ (Resovist®) & FV T, KA MEL
HR A F SR O B ARE & Rl L 7=, Resovist®lIfF MRI ZEAITH W . MRI O, FFI&ROH
B~ 77—V ThHdH7 v —HBIZARISNAIRIETH D, FMIEIZ 10 pg/mL OERJRE
(AR L7 Resovist®% 12 WEEJALE L7-t, MIRIANICEV A EN T8I+ 42 7Ny T T
QI LV G L, B A B LERRL T 2 I L L7 (Fig. 5A) o 1 B2 H1T 2 M
WlmbskzaR LM E Ty R L, LB S OBRTEEZ R THIlROE S (R
Nk WeHiing) &5 L7z (Fig. 5B) o 27 02 ) 73 K OURMY if & f s A i B il o
WTAUZBW T HHIA~DOEEDEY AL, ThRbLEAENHER I (Fig. 5A) . £ b
DOEOBERMILOEIGIZTZINEI 789 £2.39%B LT 81.0 £ 7.06% TH Y . 1ZIFFR%ED
Resovist®|Zx 2 B REELZRTZ L Nboro7= (t=1.797,P=0.1467) (Fig. 5B) .
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Figure 5. PB-derived cells have phagocytosis ability of iron particles.

A, Primary-cultured microglia and PB-derived cells from 6-week-old mice were treated with iron
particles. The iron particles phagocytosed by cells were stained using the Prussian blue method. Scale
bar = 50 um. B, Graph shows the ratio of blue-colored phagocytic cells to total cells. Data represent
means = SEM of three images of fields per group. Student’s t-test was used for statistical analysis. Data

represent means = SEM from three independent experiments.

20



1-3-6. A Ifn. 3 IR0 e B SRR 38 1T D AP BB RE DfRHT

WIZ, 27 8a 27 Y7 KIEMmiE meEE b it L OEE~ 27 v 7 7 — Il % AB
X 2 B BHEREAARNT L7z, AHIRIZ AR (1 uM) % 12 RefHALIE L7, AIRPNIZER D JA
FT AR ML TR X VT LT, TORER., 7 a7 ) 7 & KR i i i 4 4l
Ja I Z VT AR DEL Y IAARDBIE STz (Fig. 6A) . £72, 1B ITFSI 7
U7 ~—H—"Th b Ibal HEIEEERIRDH -0 D AP o) SOGGIERER 2 . WG ARNT > —
MLV ERL, FHIlE~D AR DEV IAZDOIEEZHH L7z (Fig.6B) , DR, 271
7'V 7 8B L OKRM M f @A b A X Z 024 85.9+£2.56%, 84.0£6.37% ThH V., 1T
FREED AP EZEARL CWZOIZH L, @k~ 87 7 =0 Ap ARRRIZZTN S DK 27%
Th-o7 (F2,12)=131.5,P<0.001) (Fig. 6B) ,

VIEORER I Y R ME a2 530S Uil m~ — 0 — 2 37
BORBSLEARENI 707 ) TICEM LM TH D Z LR S iz, UBEAR T,
SR U 7 A i o i 0 SR 22 AR s e i >k <X 7 v 77U 74K (peripheral
blood-derived microglia-like ; PBDML) g & €& 5,
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Figure 6. Comparison of Ap phagocytic ability among microglia, PB-derived cells, and pMe.

A, Primary-cultured mouse microglia, PB-derived cells, and pM¢ were treated with A for 12 h. Cells
were stained with anti-Ibal antibodies (red), anti-AP antibodies (green), and Hoechst 33258 (blue).
Scale bar = 20 pm. B, Ap-immunoreactive area and cell area were measured using the Image J software.
Data represent means = SEM of the percentage of AB-immunoreactive area in the total cell area from
three independent experiments. Statistical significance of the differences among groups was determined
by one-way ANOVA with a post-hoc Bonferroni/Dunn test. ***P < 0.001 vs. primary-cultured
microglia. T11P < 0.001 vs. PB-derived cells. These figures are cited from Fig. 2 in J. Alzheimers Dis.,
2020, 73, 413-429.
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1-3-7. PBDML #ifd, ‘B#ERK I 7 07U 7S K OERMMBEEHE Sk~ 7 27 7 — U2
BUT5 A ARFEDLLE

R7u ) TORELRDMME Y — A L LT, R E M IR Ot AR i B ER A5
2 HND, RIEMHEEKITI~Y /7 v 77—V ORI TH Y | &ML & TR Iz
FAET 28N % <. RIEMIE ML OFRIURED X 5 7o REF M H DX & B0 72 D D 3EHA &
B 59 D MERR, REMEEREZ AT 7 a7 TR M bFEdT 5 2 L8 TtEh
X, RIS ML X 0 SRS ISR X o a[gEErH 5, o, FxlZInE T
WEHAR D AR AREEZA TSI 707 U THMIE (BMDML #ifid) ~& 3 biFEd 5
ZEITk L CnWA, £ ZC, PBDML #ilid, BMDML #ilfds X OSRRY M EER (Ly6c i)
Hk~27n 77— B80T, il b7 tads KOG AENTIC L 0 AR B RREZ 5T
L7 (Fig.7) . 1 RBFIZB T A1 707 ) 7T ~—0Thbd Ibal SwEKICEIEEIES -0 D AR
TP SO GME R A . B AENT Y 7 MIC XD ERE L, FA~D AB DY IAKL, OF D AB
BREOEEL LT/ 7 7{b Lz, ZO#E%E, PBDML #lildi L O BMDML Mifldd Ap &
REIXFRRE ChH o720y, KRBk~ 077 —U0 Ap BRREIL. fho 2 HiltoGs
DKI30% T -7 (F(2,12) = 1474, P <0.001) , LA EX Y| RIHMEKE R~ 07 77—
%, &R RO/ & bR T AB ERRENMRNZ ED . AD MlIEEICHWS I 71
70 7SR & LC, PBDML @D 5238 LT\ 5D Z L BRI S L7,
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Figure 7. Comparison of AP phagocytic ability among PBDML cells, BMDML cells, and
monocyte-derived cells.

Monocytes (Ly6c” cells) were collected from mouse peripheral blood in mice and differentiated into
macrophages with CSF-1 treatment. PBDML cells, BMDML cells, and monocyte-derived cells were
treated with AP for 12 h. Cells were stained with anti-Ibal antibodies (red), anti-Af antibodies (green),
and Hoechst 33258 (blue). Scale bar = 50 pum. Cell area and Ap-immunoreactive area were measured
using the Image J software. Data represent means = SEM of percentages of AB-immunoreactive area to
cell area from three independent experiments. Statistical significance of the differences among groups
was determined by one-way ANOVA with a post-hoc Bonferroni/Dunn test. ***P < (0.001 vs. PBDML
cells. 1P < 0.001 vs. BMDML cells. These figures are cited from Supplementary Fig. S4 in J.
Alzheimers Dis., 2020, 73, 413-429.
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1-3-8. RIERLIZ %925 PBDML MDA R A L 3BAGT D R BRAT

27 ul ) TIERER (M1 B EHIRER (M2 ) @ 2 SORBIBINGFEL TV D,
EFIRBETIX M2 % L 5TV 5 A3, lipopolysaccharide (LPS) 72 EORIEMERIKIZ L Y Ml
RORBMA~ 7 FT 252 ERMBINTNS38), £ 2T, LPS L& IZ X5 PBDML flifid D%
JERIBIT 6 DI B2 . RIEVEY A S A o TH D I-18. 11-6 B L Tnf-a (Fig.8A) 725
CZHIRIEEY A N A U ThD Tefpl SCRRIERD M2 Bl~—T1—Th D Argl BLW
Cd163 (Fig.8B) @ mRNA %8l % Z Dfa1E L L C RT-qPCR JEIZ L W T L=, T ORER. K
MUEREIZIBWC PBDML fifdClix, 27 n 2 ) 7B XOEE~ 7 a7 »—IZ] -1 D
mRNA FEELE 32 1LZ 10K 10%3 £ U 8.2%. 11-6 TIEHKI 51%3 L O 52% % TR LT
7= (Fig. 8A) . — /i T, PIRIEMY A S A TH D Tef-f1 ® mRNA BHEIZ LN 1.1
ER L O 1.0, M2 ~—H—Td 5 Argl ® mRNA FEHEIZZNZFNH 12158 L U%I 4.0
. Cdl163 TIXR 21 B LUK 19 I L TWd Z b h-o7- (Fig. 8B) , £7- LPS AL
EHEIZBV T, PBDML Al IAMLE BE & LE AR TRIEMEY A B A > D mRNA HELEN, £
ALZEFURI 1000 f5 (-18) . K3 45545 (-6) . K TTMEEMLTBY, I7n 7 U T7TBLOE
e~ 7 v 77— O8R4 EREOERmN R 57 (Fig. 8A) , —5 T, LPS ALEREZRIT D
PBDML M@ OFLRIEME A A > OFRBEI T E OS A LI1ZER%E TH -7 (Fig. 8B)
(IL-1 8 (No treatment) : F(2,12) = 22.93, P =0.0015. IL-1B (LPS) : F(2,12)=11.87, P = 0.0126.
IL-6 (No treatment) : F(2,12) = 1.388, P = 0.3485, IL-6 (LPS) : F(2,12) =3.197, P = 0.1481, TNF-
a (No treatment) : F(2,12)=7.911,P=0.0407, TNF-o (LPS) : F(2,12)=0.7748, P=0.5020, TGF-
B 1 (No treatment) : F(2,12)=5.357,P=0.0739, TGF-B1 (LPS) : F(2,12)=0.4959, P=0.6421, Argl
(No treatment) : F(2,12)=5.260, P =0.0589, Argl (LPS) : F(2,12)=3.201,P=0.1479, CD163 (No
treatment) : F(2,12) =714.0, P <0.001, CDI163 (LPS) : F(2,12) = 6.3890, P = 0.7076) .
60 & D, PBDML MR EEAIHCIRAE TlX M2 BROME Z A L TH 0 . RIEFITL
WXL TIEI 7 e ) 7o~ a7 7 — U LRBRICY A M A VENREEZ T D ML AR
ORI TH D Z LRI NT,

25



11-6 Tnf-a

ts

108;
102;

Ip

—
o
@

—_— -

0°;

—
e

of mRNA transcripts
Relative expression
of mRNA transcripts

Relative expression
Relative expression
of mMRNA transcri

No LPS No LPS No LPS
treatment treatment treatment

O Microglia m PB-derived cells @ pM®

B Tgf-B1 Arg1 i Cd163
§ 810" I 5£ 10 5 2107, *l:l I
3] 1 0 = n = I
S 2 I 3 2 8 210, I
S8 0 | gg SO 100 |
o 10 I o 2 10° S I
ez | = = 10-1 |
& I & & I
© o 10-1! © = 10-H © = 10-2]
o No LPS £0© No LPS £0© No  LPS
treatment treatment treatment

O Microglia m PB-derived cells @ pM®

Figure 8. mRNA expression levels of cytokines in primary-cultured mouse microglia, PBDML
cells, and pM¢o under pro-inflammatory and inflammatory conditions.

A and B, mRNA expression levels of pro-inflammatory such as //-1f, II-6, and Tnf-o. (A) and anti-
inflammatory factors such as Tef-f1, Argl, and Cd163 (B) with or without LPS stimulation in primary-
cultured microglia (white), PB-derived cells (red), and pM¢ (green), as determined by RT-qPCR. Data
represent means = SEM from three independent experiments. Statistical significance of the differences
among groups was determined by one-way ANOVA with a post-hoc Bonferroni/Dunn test. *P < (.05,
*%%P <0.001 vs. primary-cultured microglia. TP < 0.05, 1P <0.01 vs. PB-derived cells. These figures
are cited from Fig. 2 in J. Alzheimers Dis., 2020, 73, 413-429.
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1-3-9. i~ 7 AZIS1T % AR L kAl O£k Hcds & O PBDML Mg~ 7k zh=R

AD BB TS E N LN L h | &l AD BE DY E T 0 AR (i & i s A TR
NaVER 2 T 5 Z LN ARECTH 20 a7 il 2720, Eilv~ v A (20 » Hilin) 76 RHH ML
EMEMIEZ R L, 26050 biHE L7 PBDML HIlEOREREZ 714 L 7=, < DFER,
1-3-1 & RIEEDO ST G-CSF B8 L AMD3100 ZHif 5 L=~ 7 A (20 » Hiin) 2O
B L 7= AR i 1 i AR 2 X, e~ w7 A (6 #iH) DK 35% T -7z (t=7.346,P <0.0001)

(Fig.9A) , — T, 7a—H A A NI —ZHNT, MEFFEI10 B RICBITHI 707
7~ —1—t (CD11b"/F4/807) MifsERI OB G AT~/ 2 A, I 7 v 7Y TEHHfa~D
HMbhER X, Ziii~ 7 AH 3k PBDML AR TIEK 92.7+£6.55%., #iin~ o7 A 3k PBDML Hifia
TR 96.9+£422% TH Y, [FRETH-7- (t=1.587,P=0.4441) (Fig.9B) , LLE XD,
Elv~ U A R M i SR BT i~ 7 A LA 7 b 0@, PBDML AlifE~
DIMLREITE I~ U A L [ARETH Y | MO TR STV D TR H 5,

27



>

4001

w
S
Q

(x104mL blood)
- N
o o
(_D o

Lineage/c-kit* cells

0.

PBDML cells PBDML cells
(6-week-old) (20-month-old)

W

No change
6-week-old 20-month-old P -

q) —~~

105, ' 105 ﬁg +0 2 1001
| J (0]
o 104 1§ 104 8 s}
ol RUES 10% < 2

il KE 102 L= 50
10" 10Y o ©
. v d - - R ~ \O
107102 10% 104 105 101 102 102 10% 105 A S

O o

CD11b

PBDML cells PBDML cells
o (6-week-old) -(20-month-old)

Figure 9. Comparison of the numbers and differentiation rates of PBDML cells from young and
aged mice.

A, Comparison of the number of lineage/c-kit" cells in 6-week-old and 20-month-old mice. Student’s
t-test was used for statistical analysis. Data represent means = SEM from three independent experiments.
*kkP < ().001 vs. lineage/c-kit" cells from 6-week-old mice. B, PBDML cells from 6-week-old and 20-
month-old mice treated with CSF-1 and IL-34 for 10 days expressed the microglial markers CD11b and
F4/80. A comparison of the proportion of CD11b"/F4/80" cells among live cells is shown. Student’s -
test was used for statistical analysis. Data represent means = SEM from three independent experiments.

These figures are cited from Fig. 3 in J. Alzheimers Dis., 2020, 73, 413-429.
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1-3-10. Zfn~ 7 ZAHK PBDML fMifao I 7w 7 U 7 /~7 a7 7y —U~—h —5BRE DOfif
Hr

W2, 7a—H% A hA NI —2HANCI7ar U7 /~ra7y—U~——ORIEE
BT L2 E 2 A, Eli~ v A% L 72 PBDML Ml TlEF5H~ 7 A & 135872 238 53
4 — %k LTz (Fig. 10Aand B) , #5fin~ 7 2725 157- PBDML il & b L C, TREM2 ®
FEBLREE X~ U A0 51572 PBDML Aild THEIZIL< . CD45 3 LT CX3CR1 IZREL T
HIEERNIZ S 572, —J7 T, CD11b OFBURE T~ 7 A H2k PBDML i & Fb~T,
i~ U 22k PBDML Ml V)T 13 A EICE <. P2YI2R B XU Tmem119 D FEEL
BREE G EVMEANCH > 72 (CD45 @ t=1.501, P=0.2078, F4/80 : t=2.828, P=0.1056, CDI1b :
t=4.706,P =0.0423, CX3CRI : t=3.087,P=0.0909, TREM2 : t=7.101,P=0.0193, P2YI2R :
t=4.029, P=0.0564, Tmem119 : t=1.971,P=0.1875) ,

LU EDFERD G Filin~ 7 2 BRI & i~ 7 2 B Tldd o E RV D
HAMED MEFEE SIS Z ENDoT,
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Figure 10. Comparison of characteristics of PBDML cells from young and aged mice in flow
cytometric analysis.

A and B, Flow cytometric analysis of CD45, CX3CR1, TREM2, P2Y12R, and Tmem119 in PBDML
cells from 6-week-old and 20-month-week old mice. MFI ratio was calculated from the ratio of the
levels in stained vs. unstained samples. Student’s 7-test was used for statistical analysis. Data represent
means = SEM from three independent experiments. *P < 0.05 vs. PBDML cells from 6-week-old mice.

These figures are cited from Fig. 3 in J. Alzheimers Dis., 2020, 73, 413429, and Fig. 10A is modified.
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1-3-11. i~ 7 AH K PBDML Mil2iZ BT 5 AP B RIHEAE DRHT

6 HnF LN 20 » A v o KA 1E m sk & /L5 L 7= PBDML MifE7e & 0N 7
D~ ANBEENE~ 7 07 7 — VI8 5 AR XTI 2 A RBEEDOHNT & 1-3-6 & [FIEED
FEERAN T T, EORE. 20 » HllnoEiin~ v A H3 PBDML HifalE 6 @i D4 in~
7 A 3% PBDML MAEIZHE~, AR OBERHEITHN 66% &&= DD, 7TilERD~ 7 A5
AR L2~ 7 v 7 7 — D OGO 2.3 5 LB Zm Do 72 (F(2,12)=38.91,P=0.0004)

(Fig. 11Aand B) ,
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Figure 11. AP phagocytosis ability of PBDML cells declines with aging but has higher than that of
pMeo prepared from young mice.

A, PBDML cells prepared from 6-week-old and 20-month-old mice and pMe prepared from 7-week-
old mice were treated with AP for 12 h, and then stained with anti-Ibal antibodies (red), anti-Af
antibodies (green), and Hoechst 33258 (blue). Scale bar = 20 um. B, AB-immunoreactive area and cell
area were measured using the Image J software. Data represent means + SEM of the percentage of Ap-
immunoreactive area in total cell area from three independent experiments. Statistical significance of
differences among groups was determined by one-way ANOVA with a post-hoc Bonferroni/Dunn test.
*P < 0.05, ***P < 0.001 vs. PBDML cells from 6-week-old mice. 1P < 0.01 vs. PBDML cells from
20-month-old mice. These figures are cited from Fig. 3 in J. Alzheimers Dis., 2020, 73, 413-429.
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ARFETIEL, AD BEDLZ L DNEE CTh D Z L 258 L, (KMZHEMEICERIUT & 2 R
HHEL, 27v7 07 ORFE 52 KL HICE N D& mEsias» 5= 2 < ok
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BEHHOMIIEE K TH D EMBHIOBN TN D, HEBME TIX, B 2 & mei
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H AR ML 3E MR O BRI, B OFIRE » TR BEEE ] 2 Tk 2 R5ME
RS, BROEMEML (CD34 i) ZBINANCEHRINT 57 7 = L— A %479, 1EkD
G-CSF HM# 5 TlL, +o RISz 55 2 LN TERVWEIERROBE BIFIEL,
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HDOHTA KZ7A4 2 TlE, 2.0 x 10°f/kg ((KE) © CD34 AN &M Ic B L S
TEY, e hOEEZ60kg 8 LTHETSE, B M1 AHZY 1.2 x 108HD CD34 Hifa s
T7xlb—YA ICKOBRIEND, AL L= 52X Y. G-CSF B8 X U CXCR4 [HEA
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CSF-1 [FHEE R CTh 5 PU.1 ° Irf8 241 L CiE M o HEkC~ 7 1 7 7 — U~k
EARHET 5(43-45), — . 2707 U TIIBAMICINEE TR~/ ey —U L LTORA
L. CSF-1 D> 7 F %N L TPULBLOIS OIEMHLIZEY 2 707 ) 724k L, Mo
FERR S D AN AP CTIMICAEE T 5 2 L A ST 5(46,47), —J7 T, IL-34 X CSF-
1 LFAIC CSF-1 ZARD VT RTHY , Bk~ v 77— VO REST 21FH N
HDHIEPRESINTNDHAER), TF, MOI 7 a7 VTREEDT 7~ a7z &
Mk~ 27 a7 7y —r oMb, B, EGHERIC IL-34 5 L TWA Z LRI TS
(30,49,50), =BT, IL-34 Z W Tk FREIMEEKNGI 70 7V TOEFRETHDLH T I 7
7A RO EEZ LD I 707 ) THRMBEA~OSMEFEREICKII L2 EbliE SN TVD
(51 ZHHDWENS . AWFFETIEX, CSF-1 122 THIZ IL-34 2 AT, AR i i i
RN 6 X 7 a 77 ) TR~ 3 bEFE LA et L 7o, CSF-1 HALE#E & -~ "C, CSF-1
BIOIL-34 JFRAERETIZI 7 2 7' U 7Rl (CD11bYF4/80 /i) ~D 53 {bzh3 3w < |
Flo. B A MIA UALER 10 B H O8R5 M % i35 & CSF-1 35 J OV IL-34 AL
BT DEEEMIE DO ST R E ol BLEDKERL Y, 2o 2 FEOY A N A v 2P
B9S2 LT, RIYMEmEfLss 5> PBDML MK bRRELS LB ETE L L2 R
H L7, AU CSF-1 &k %Z4A4+25 CSF-1 & IL-34 TH D, CSF-1 15327027V T Dk
B HEHEIC, IL-34 13 OIMINTO R 7 a 7' ) TEOHEFHZFES L TW\WD Z ERNRB S
T (30,49,50), WV A MIAEHHLETHZ LT, KOKR LI Z 07U THEOM
fa~LfbiFEcEmEEZDbND, £7o. CSF-1 B LOIL-34 ALE (2 X v fEH L 7= PBDML
HIBIZ, TREM2 BXO'F4/80 27 u 7 U 7 LRIFRETREALTEY, &S50, IHERE S
Nz 7a 7 )7 ~ORRF)~—71—T& 5 Tmem119 (35)<° P2Y12R (36). CX3CRI1 (37)D%
Bl S, Bt~ a 7y —eRb eI 70l ) TP BB — 2R LT,
¥¢lZ, PBDML #llfclZ 35V C TREM2 OFBBREN I 7 v 7 U 7 & [FFRE Toh > 7205, TREM2
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X7 VT OERBEEHRIEL TCNDESFTHDI ENBEBY, SRIOMEHTIZIENT
PBDML #ifdiZ 7 v 7 ) 7 LAED ABERIEZ RLIZEEXDND,

27 m7 ) TIEEMANEREREION U TEORRELZZL I TH Y, HlMIZIIRERTH D
M1 B E FIRIERICH D M2 BUT KB S5 (52), M1 BUIRIEVEY A N A L -ofm MR
ZEEA L, RIERISZFET 2026 L, M2 #T IL-4, IL-10, TGF-pl 72 S {R# R 1% A
L. MIEESCHRIEICE < & B2 5N TWDH(38), AMNTIZRW T, BERFLIRAED PBDML
X, 277 ) reEE~ s a7 7y —U LT, RIEMEYA MDA > (IL-1B, IL-6)
DORBFENMEL . PIRIEMEY A b A > (TGF-pl) BLO M2 ~—F— (Argl, CD163) @
RHBENENST2Z N, PIRIERTHS M2 BEOME ZEMTH S5 Z LAV S
Too —J7. ARG Z M5 L7 LPS & L A FRA A RIEMERIRIC 3 LCiX, H-18. -6 B LW
Tnf-a O mRNA ORI ERZFI I Lz, 202 &5, M2 BEEOME % 1> PBDML
Bk, L7 EOSIERTMITH L TIEI 7 r 2 U 7 L REEIC M1 B RGERGaEiifia & L
TOMREZHRET LI ENTEDHEELZLND,

b MZBWT, MEIZENI 7 a7 ) 7 ORERFEDAET 5 Z & (53)X0, M~ 7 A0 5
BEL7-0REEEI 707 ) 7T TIXABERENMETF LTV Z ENHE SN TR Y (54-57).
MEZ L0 2707 ) 7TOBEMET T2 ENRBENTND, TZ T, AD BEDOELI N
EiE ChHDH I EaBE L, Ein~ U A0 LEI L& siliao sy ki, PBDML #ifid o
AB BEERRIZOWTHHE L7z, ZOfER, R HEET X 2 i& Mk I A~ v 2 &
el LTl L7223, 27 a2 ) T A~D S LERIZRIFEE TH - 7=, BHihoEm 21T
O REEREIL, ISRV, REE Ko T T 5 2 &b TRy, Eiiv~ v R 2B
S I F O & mEsla O IT N ERKM LTS EE X BbND, —FH T, ABERBEICOWD
TlX, Ein~ 7 AH2ko PBDML a3 s~ 7 A L 0% L7 PBDML #ifa L 0 K2 - 72
HLOD, FH~ U AHKOEE~ 7 v 7 7 —UIZRTE L B~ U A B RO R 5 i
PRI ORI W TS AR IC T 2 EBREDHICHERF SN TWD Z EN AL, 2
D LI, Filn AD HBE O B CORM MLE M T b BRERIEICFIH T & 2 /TRt 4 e
T2, LOLABRRG, MEIZIEVERRME T2 2 L 28T, ®lndE O B CAN L m i
M 2 AW CIRIR 21T 2 ek, A7 S X 2 BB aE ORRTE(L 3 A % O M &
Ezohb, TNETICAH T2 IR =aF USRNSSR 7 a 77 ) TISREELL T
HoaF U BEENLTCI 207 U070 Ap BREARET L ZEAMESh TS
(58,59), BHEH I 7 0 7 ) THHIBICB W T L = aF U RIRBFEI L TV DH(60)Z &b,
PBDML fifdici VW TH=a F U ZREEZRELL T D AREENRH D . T E I L TRl
REDIIEL N TED ZENEZBND, £z, IL-4, IL-13 72 5 TN TGE-P1 72 & O #SHI
LT A baYA LS WENDEERFITE OV NEES 7027 ) 7 OaRENRIELSh
D2 E MG SN TE Y (61-63), PBDML MM B 0 ST DR T BSNE®EI 7 a 7Y
TOABERREBOEEICHHATELLEX NS,
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H 2 AD E7 /YU ASORMIMELSEMEE X 7 v 27 ) TEHBMIC L 5 AD iaH
Bh I OfEHT

il

2-1. ##

R u Y TIREE, 2RI LTEREWEREE 5T I 7 7 A FERITIRWNIZIAEL T
B, MRHIR DS 7 RNCEEET D Z LI o THNOREZEH L, RERSF 7
AEEICEVBRET D L THREIRERICED > TV A (15,16), F7-, MEERZILZ, 2
a7 U T RREEEMLTT ARA REIEIMEN D ERE~E L L, BEEAL A~ LB
THZEDHMESNTWA(5,16), 20X I, I 7u 27U TIEREIOSC UBEEZE(LE
HHREL CWDHZ b, I 7 a7 ) 7 oMaERBIIIEHEICREBORIE L 725, 5T, AD
JREETIZRBWT, 277 U713 AR 77— ~lEEL, BRRETIHMEZALTEBY,
AD IZBWTHEREHZRIZLTWD, AETIE, 5 1 B C{ER L7 PBDML Mu KN IZ
B LTZEE, EOL BWHNAEEFE TE 500, FTEMNICBWTH ABEZERTHILENT
XDLDOMEWRLNCT D20, AR~ AB I AD €5 /L Tdh 5 APAE9 ~ 7 A DIREEN
|Z enhanced green fluorescent protein (EGFP) iB{x T H A~ 7 270 HEHL, 43{L#%E L 7= PBDML
HIRE 2 R HE U, BPNENREZR & NS AR TRRE~D B A 7=, S5, ADIZBW T, 1E¥i
b & MR EEE X E N ENERE R TS0, il REERRBs L OE—Y
A KKK K0 MIRAR IS K 2 2530 A RE PR (e D VR R A 5 L 72, ARZFEBTHW
7= APAE9 ~ 7 21X, FWEVE AD JFIK#ER 7T D APP 3531 (N PSEN1 OZ B fn 128 A L
72 AD ET /L~ AT, M AR FFEE L UGRAEREREE N A B D 9~10 » Hilnd~ 1D A
AW TT 21T > 7=,

1990 4E(2, FEART 1A REEHIZIESR (NSAIDs) ZEHICIRA L Tn5 U 7~ FHE Tk
AD BIEY A7 N 6 53D 1 Th D T & DA S7U64), AD (31T D MRNE D BE EIED i S
Nz, LLARNS, ZD#%, NSAIDs O AD (IZKT 501, FLoElEA ORI L E 2y
71 %A —PHHER TidZe <. APP @ C RUIKHNIBE 54 % y-k 7 LA —VIZHT 5
IHEWERICHEE S < Z L VR S U(65). AD O TEIMRIER) 13 —FF, S22 i & 72> 7=,
ZDOH, 2016 4, EBYERRIEZ N2 DALFWENT VI NA v —IRHET N~ U RZBTDHF
H - REEE 2 PRI 2 rREMES A S, TINRIERL A ONER S 2 & & 725 72(66),
ZO¥WETIX, AD BE L EFRZOMEMKICHKITAI s n s Y 72l d 5 L CSFIR 72 &
27w T OEFEIZEET 20 FORBSE R L TBY . H{iIEEREE > TWnDH T &N
binolz, £72, AD ET /L~ AZ CSFIR ¥ —EIHERAROKLG LizE 25, N AP
DERBIITHEZ 2 KIEL T ARWIHEL LT, 78 - flEEENFRICSE SN,
F£7-. CSFIR 72 H TN Kit F 1 & —P L EHKD PLX3397(67)%° Kit ¥ —EHLEEHD
72\ PLX5622(68) AD T /L~ U A~OfE AL THRBROBRBHER SN TN D, i
HDZEND, BHERMRIED AD OFERIZE Z 5O TIE<, ADDJFER E 25 Z L VR
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XN TS, AIFFETIE, WENORIEMEY A b A OFRBLEZ T L, PBDML Mfaf
RS AD A2 35 1F D RIEIRAEIC AT T 5028 2 514 L 7=,

FVIF o Rat A M7 U THIRO 2T, MRAIRICTRET 2 #EH CTH D BEH O
FEEEH S, AV I7 2 Reda ME, $EERIC L0 BEROE 2358 U, [EEVE D5
WEAZEDD 2 ENTREEETH D, AD TiE, BIEMHICA Y 50 Fad 4 B L O% ﬁ%ﬁ
DORFENFRD HND Z LN B TE Y (69-71), AT\ T, PBDML IR IC
WHICBTL24) 7 Rat g h~ORELHRH~-, oo, Emifiamklrsan sy
T RRAERR S O FAERI RZ TR E TR D70, BHEmEsaERk Z v 7 TR
FAR W DWMERFICEB L, NEEI 7 a7 ) TICKIETIER S O TR L7,
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2-2. HERITE

2-2-1. EErENY)

R LB EDOAFHRITROEY Th b, RIEMETUIIX EGFP #5138 A~ 7 A
(C57BL/6-Tg (CAG-EGFP) ~© A) (6 M ; Jackson Lab., Bar Harbor, ME, USA) (72)%
R L7, BRI~ 2 & LTC5TBL6 ~ 7 A (9-10 % A, THKESRME) . 72 ADE
TIw AL L TAPIE9 ¥ 7 A (9-10 % H i, JacksonLab.) %A L7=, APdE9 ¥ 7 R IZ,
t k APP D28 5 5&E/n1 (Swedish mutation, KS95N/M596L) & PSEN1 D728 %3 (- (PS1-dE9)
BEBANLIEYTUATHDH(T3), N5 2 DOEAEBERTIE AD ORBIFIEL 5| = 2 J K
KEfsF & LCREIN TS, APAE9 ¥ U ADEME~ T A % C57BL/6 DMt~ w7 2 & AZHL
L CRME 2 feRr LEBRICH V-, BT 25°COTEIRICB W CE L, AP B A IR S
7o, BB 1285801 7 E LTz (8:00~19:59 : FREHH D | 20:00~7:59 : FREAZ2 L) . @)
WEET TEM BRI T S48t (AAREREIY ) BRI [RHEER B 52 B
THHEE 1TiEo T, e, AMFEOEMFIEEII KR KT EREZES KREE S
DIPS -19-001, DIPS -19-005) 72 6 NI EIs iz EE g 2Z B OKEE S 393, 441)
DERBERFTEY ., TEMEBICEAT 51 (AARERBWFS) | ITHEWER L7z,

2-2-2. HfmEEEE

%1 (1-2-2) E[RBEDIFIET, G-CSF B XN AMD3100 ZRi#5 L7=/E#% 6 #ilno

EGFP ~ 7 A7 & KA M 2 BREL L . GFP BoME AN L& i s L 2 40 B U 7=, Mfass 28 & 55 1 =

(1-2-2) ELAEROFIETITV, RIE & MMz CSF-1 36 XL OVL-34 L&, 10 H HER&E
THLZ LT LT,

A% 10 RO EGFP ~ 7 AL EHZRINL, 1 3] (1-2-2) E[RED LT GFP |
BRI A B L7, MR GE 1 3 (1-2-2) & RBEOFETITV., BhifMi% CSF-1
WuiER, 7 B ET S L TOEEE LT,

~ ARG VTR (R7uZVT7EBIOT AL M) X F1E (1-2-2) LFH
D FFIET0-2 BIRD CSTBLI6 =~ 7 A (TEKFEBRAEL OB AEFME TR LT,

Il

HF

223, WiE~A 7 aA Y=V a 12 k5 PBDML fiin o4l

< U A CFEIRAREE (B AT FI V2 0 03mg/kg (G BEE HOR, AA) . X
VT 5L dmglkg (7 AT T AR R, BAR) | AR T N7 7 —/v  Smg/kg (Meiji
Seika 7 7 /L~ B, HA) ) ZREMEN&E G Lt EREL T CIME S E 2 E T L7z, PBS

(-) BHBEARREEE L, EGFP v 7 A Hlf#d L7- PBDML #lifd % 2.0 x 10° cells/2 pL PBS
(-) ERD DI L, WMEMEEERE (Stoelting, Chicago, IL, USA) % HW T 9-10 %
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H i APAE9 35 XU C57BL/6 ¥ U AD LA DRSS GrERAZHAED S BMI~ 2.00 mm, SMH
~1.75mm, fE T 1.75mm) ~~A Z 1231 > (Hamilton, Reno, NV, USA) % T,
1 uL/5y DFREE TN LTz, A% 2 oIVt 2 E L, T 0% -< 0 Lit4E 5]
B, BHEERIISRE 7 V v 7 ERAWTIRE LT, &5%, MO RET 2 F CEHRAY
1To7,

2-2-4. FHIRGEEGER

BRI X 2 LB O RElE H e R 2 Tl 2 729, MilaAERT, Bk 7 B
FO28 HHD 3 [Bl, FEmEsakatiiziT o7, ARBRTIX, 20 x O N A —7 7
A —VE (ftxMxE I, 40cmx40cmx30cm) ZFHWTITHo 77, {TEMENTIZIZ EthoVision
XT11.5 (Noldus Information Technology. Leesburg, VA, USA) % H\\T—~ 7 RNPRIZ ik
T HEHERZEF L, ATERBIILL F DX A AT —T M- TiTo 72 (Fig12) . £7. %
VARG =TT 4V FIZANTI0 BRRE S &5 2 & T, FRBEICHL S E72, 30 43
BICA—T 27 4 =L RIZBITFDHAD 2 SOB[ITOERO RS 2 >OWIK 01 B LT 02
ZECE L. 10 29[ 2 DOk & BEE &7 (Familiarization trial) . & D%, 30 73 OIKER AL
I 2 DDOMED HH 1 DOMKREZFHIRIZANE 2 T (02-03) BEL, ~U AZEHR
72 (Recognition test) , BE/F#{K (Familiar object) O1 % F. #H#i#{A (Novel object) O2
E03&N&L, R E L FoRUT I VR L,

WiRFR AR5 (Object preference index) =N/(N+F) x 100 (%)

30 min 30 min A
) ‘ )

q.‘ 01 4.’ 01 4“'

Habituation session Familiarization trial Recognition test
10 min 10 min 10 min

Figure 12. The schema of novel object recognition test.

The novel object recognition test (NORT) was conducted to evaluate the cognitive function in wild-type
and APdE9 mice before and after the intrahippocampal injection of PBS and PBDML cells. A large
square represents the square open field. Mice were first individually habituated with the open field for
10 min. After the 30 min intersession interval, mice explored objects in the open field during the object

familiarization trial for 10 min and recognition test for 10 min with intersession interval of 30 min. Two

39



identical objects (O1) and (O2) were placed in the familiarization trial, and one object (O2) was replaced

by a novel object (O3) in the recognition test.

2-2-5. F— U A/KKEE

~ U ADZEMRIEREZ D720, AR OK TH, 1| HZEET, Bi% 30
AENSE—U ZAKKEEITo7, ARBRTIL, 1001x O FC, 4 Fic®p2s BAIZ D
F7=7—v (B 100cm, &S 30em) ([ZKZITD, ~ U R &pkoid 7z (KR : 22.0+1.0°C)
(Fig.13) , HVEHD 7T v bR —24 (E 10 ecm) ZKEAHH 1 am R s X 5k
DONTEHINCHRE L, 77 v FAR—LDAENRDNLRNE S| KEKEREDORZRDOETH
K<EWHHETZ, IZLHO 5 AL, v~V RIZT Ty hA—LDOMNEBEEZRZIEL72D0 b L—
=2 T E T o, T U A EANTEKBE, 1 572> TH 77 v hAR— Al %)
PTG EIET 7y MAR—AETYURAEZFHEEL, 20 WHRELHMELTLBEI T, 2
& 1RIZHE 1 H 4T @EIESBRRDMNEBNOY T AZT—/VIZANTE) . 2O
VT IANT T v hIR—AICE L £ T 5] % EthoVision XT 11.5 (Noldus Information
Technology) (ZX VEHAIL7Z, 2D, 6 HRIZ, 77 v FAR—LZRVERE, 7r—T77 X
NefTole, ZOT A MILICIZOE 1 HOART, vV A% 1 ks, 7 —LNEZ U5y
B UAERRL LTI O T, 77 v N —ADHFIE LIZFEIRIC~ U AN ENETHE LI-0%
il & RIERICEHRI L 72,

}

Platform

Figure 13. The schema of Morris water maze.

In the training phase, the mice were subjected to four trials each day for five consecutive days. In each
of the four trials, the mouse was placed in the water at four different starting positions equally spaced
around the perimeter of the pool and given 60 sec to swim to find the platform. If the mouse did not find

the platform within 60 sec, it was guided to the platform and allowed to remain there for 20 sec. The
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time the mouse spent to find the platform was measured as the escape latency. On day 6, the platform
was removed from the pool in the probe trial. Each animal was subjected to one trial. The number of
times the mouse crossed the previous location of the platform and the time spent in the target quadrant

area in 60 sec was recorded.

2-2-6. ~ 7 ADRHHF L OVESIY) - o 1ERL

HINRAE R 72 & QNS MIfaAERE OB IR I L OVe— U ZKKE OK T (Bl
#% 0, 8B LUN36 HH) I, ~ U A —FHEA I Z MEENE G- U714, R T CBAM L,
FELEIZEREI AL, H 5 mL/53 T 5 0 PBS (-) (2K VR L7z, HERE T H00
WM Z i L. 4%PFA % &3¢ 100 mM phosphate buffer (PB) [E/E#E 12T 3 HFIRIMEE %
fTole, TD%, 30% > = Bk Z ETe 100mMPB I TRIZK L, iM2S PB FICikisETY 7
AFxTuTrareitol, BAK#%E, R7A4 7T A AL optimal cutting temperature compound
(Sakura Finetek, H A, AAR) ZHWTHFEUM L, 7744 A% v b (Leica Instruments,
Nussloch, Germany) % FH\)CTJE X 20 um OHFEYI R 2 /ERL L 7=, Y A1Z 0.3% Triton X-100 %
&1 100mM PBS () T E TA4CTRIE LT,

2-2-7. SRR bR Y Ak

AR PSRRI, 7V — T u—T ¢ U ZIETITV, dO R AR B E SO IE T
1ToT-, R RAFES ZB51ET 5728, 0.1% Triton X-100 (747 A) &4 PBS (-) T 1%\
#7FR L 7= bovine serum albumin (BSA) % =i T 15 oI S ¥ 7=, £DH%., —&kPilkE LT
FF U GFP HU4& (1 : 1,000 ; Abcam ; cat#ab13970) 3 L O~ 7 25 AR HUiA (1 : 1,000 ; %
EEAEMBFGERT) . 7 > R P Myelin Basic Protein (MBP) Hi{A& (1 : 1,000 ; Abcam ; cat# ab7349)
% 4°C, overnight T/i S W72, H YL IZ1E Alexa Fluor 488 £EskHL T % o IgG Hifk, Alexa
Fluor 546 5k~ 7 A 1gG HiiK. Alexa Fluor 546 =5k~ » F IgG Hiik (1 :500) Z FHWT
SR - O T 2 BFRIEOR S8 72, B AZ1E, Hoechst 33258 (1 :5,000) =M\ 7=, T ZE1
OTFEOM TIE, #ARYI A % 0.3% Triton X-100 Z & 100 mM PBS (-) H17C 3 [mI¥E#E L7z,
F7o, WA OMAREE L. LSM800 (Carl Zeiss) % VT L7-,

2-2-8. E/EFEATIZ L 5 Bl PBDML Al o040 N 5 PR O fid b

TR oD X N B AE & IR ARATIC K 0 fRAT U7z, et MERRAEA A2 VT TmageJ 12XV
AR EERE 2 I L, E& b L7z, GFP BEMIafhitz 0, 8 3L 136 A HOBARL L O
APdE9 ~ 7 A TR\ T, MG E0ICAF(ET 5 GFP B AEAIE 2 & T 2 LSM800 Tk
L. ZOm#%z AW CEBIMIEOEEZ Image J (C K 0 HEIE L., MR O Z R H L
72 BHEMAER OEEEILL FTOR IV FE L,
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) BED (0, p0) BIHBEMEOEREZEKL TV D,

FERE MR eI PR = \/(xl _x2)2 +(y1 - )2

2-2-9. A7 LA v Y—IZ X 54 L7- PBDML Mifd#k7e & NIMBEN AR 77— 7 OKFER
X O & EfifAT

Al L7z PBDML Al O AEGFROBAEMIIED AR JREE~DREZ 5720, WENO
PBDML #ifa%k7s 5 NZ, AR 77— 7 OB LU E AT LA e UV—% AW TEEMIT L
Too ERE TSRO (EE 120 um) % 6 AL & IZEF 12 #fEH L, &0 2480
Yt Lo, — kUKL L TFF 50 GFP Hifk (1 : 1,000 ; Abcam) 35 LT~ 7 25T AB it
K (1:1,000 ; S EMFSEHT) % 4°C. overnight THOhs /72, 2 Y4412 1% Alexa Fluor 488
WAL T % > 1gG B, Alexa Fluor 546 f&2i#k$i~ 7 A 1gG HLil (1 : 500) % HVWTER -
T2 FFEIAOS S8 7, Fo, #OtY A OMARREIG X, LSM800 (Carl Zeiss) % FV T Z-stack
{5 2z L. Stereolnvestigator (MBF Bioscience, Williston, VT, USA) % H\\T =Wty
T LTz,

2-2-10. RT-qPCRIEIC L B~ U AT 1T D VA S I A VBB T HBLOMHT

A% 36 H H @ PBS & 5- LIcBpARI~ 7 2 PBDML a4 5 L7 AR~ o7 2
PBS %45 L7- APdE9 ¥ 7 A PBDML #lifd % 5 L 7= APAE9 ~ 7 A DKHEIZIW T, Alfa
BHEIZ KX D MNBREE A~ DB AR D720 . R ORIEMEY A N A VBT ORI EL
RT-qPCR {EZ FHIWTHT L7, ~ U AT —FEIR AR 2 NG G- L 7ot R T CRAM
L. ZEODEICEREZFA L, WidH 5 mL/4y 77 PBS (-) (2K D EESE LTz, FENIRT A
RN ZRH U, SN A2 T TRIA 74’1‘(“%%@% L7z, D%, 1-2-6 & [FAERD
F1E% T RNA filiH 36 KOV eDNA G E1TVN, Gapdh, 1I-1B. 1I-6. Tnf-o. 3 X T Mbp D7
TA~—ZHWTPCR L& (T>Te, 774 ~—OEAIZ Table 2 (275 L7z, mRNA FHi&
I% Gapdh TEAG 1% WHEEHEIZ VT AACHIEIC K 0 K8 B T ORBIEZMSICER LT,
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Table 2. Specific primer sets used for RT-qPCR amplification.

Gapdh NM_008084.2 Forward  5’-aacgaccccttcattgacctc-3’
Reverse 5’-actgtgccgttgaatttgee-3’

1I-16  NM_008361.4 Forward 5’-aagttgacggaccccaaaag-3’
Reverse 5’-tggctgegagatttgaagetg-3°

1I-6 NM 031168.2 Forward 5’-acaaagccagagtccttcagag-3’
Reverse 5’-tggaaattggggtaggaaggac-3’

Tnf-a  NM_013693.3 Forward  5’-tcgtagcaaaccaccaagtg-3’
Reverse 5’-tttgagatccatgecgttgg-3’

Mbp NM 001025251  Forward 5’-atatgtgtggccgecaaatg-3’
Reverse 5’-tgggctctgagaggaaacag-3’

2-2-11. ELISA-based Cytokine Array

BBk 707 ) TElnEZ 2R 3.0x10°, 7.5x10°, 1.5x 10°, 3.0 x 10° cells/well
DOPRPET 6 X7 L— MIHEFE L, CSF-1 Ak L OV FBS A& MEM-a T 24 K55 L7=,
D% AFTIEE FETICEEND A NI A o OFEHE & AR %  Multi-Analyte ELISA Array
Kit (QIAGEN, Hilden, Germany) % H\, fHED 7 1 b o — LIZHEWENT L 7=,

2-2-12. ELISA

MREEB~ I AI I/ n 7 U TICLD ABOERREL, ELISAICEVHEIE L, 96 /X7 L
— MZER L7z~ A2 27027 U 7% 5 x 10* cells/well (ZFHBL L CTHERE L, 37°C T 10 BffELL
FEEE LT, ¥R LI 77 Y T % FBS A& MEM-«a T T 3 [FIVEH L7212, AR (1
uM ; Anaspec) &~ U AFHEHR I 7 v 7Y 7RG 15 £ 7213 SB525334 (1 u M ; R&D
Systems) & X7 127 U TIZZINEIL 12 REEALE L7, £ D%, Bz B L, fMia4 PBS
(-)T 3 [EEE#. 0.1% Triton X-100 &7 PBS (-) 100 uL Z 1z CHIMZBIL L, Yo7 e L
7o, flaR D Ap &% N AP (1-x) ELISA ¥ v ~ (SEEWAarsenn) = v, (TR0~ v K
T )VZHEWNHIE 21T - 72,

2-2-13. Western blotting

s U7 (3.0x10°cells/well) % 48 /N7 L — MCHEFE L, 12 KEEILL BEE8 LT, 5%
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#L72I7 w7 Y7 % FBS & D MEM-oC T 88T 3 [mIVEH L7, ~ 7 A EkimkI 7o
7 ) TR % FTE £ 7213 SB525334 (1 uM ; R&D Systems) ZALE L., 12 B4l 7 1
71 7 % PBS (-)C 3 [AlBEH L. protease inhibitor cocktail (P8340 ; Sigma) . NaF (1 mM ; &
7 4 v aF0) BILOERENFT T — 1 (1mM ; Sigma) Z¥I1 L 7= radio-immunoprecipitation
assay buffer (&£ 7 1 /L AFD0) N4 THM L, MRz L7z, Z oMk 2z, =0 L

(12000 rpm. 20 min, 4°C) . T ® _kiFaE Y 7 L& LRI L7z, [\ L7242 7 /L Qubit
Protein Assay kit (Thermo Fisher Scientific) . Quantus Fluorometer (Promega, Madison, W1, USA)
ZRAWTH /X7 EEEZITV, 3 pg/ul 12725 X 912 Sample Buffer Solution (& 17 ¢ /LA
o) EIRELERE LToBMAKRZIRG L, 5 0 ME LR LT,

OB LU= T E v, X T E O3B % sodium dodecyl sulfate-polyacrylamide

gel EXUKENEZATWINT L7, #BH 2B 5UKE) (10% polyacrylamide gel, 0.04 A) (21D 45
HfE L . polyvinylidene difluoride & (Merck Millipore, Darmstadt, Germany) (Z#z%- (100 V. 90 min)
L7-, —&kbiiRE LT, 794t Smad2/3 Hiik (1:1,000; Cell Signaling, Danvers, MA, USA ;
cat# 5678) . 7 XHL Phospho-Smad2 HLf& (1 : 1,000 ; Cell Signaling ; cat# 18338) . 7 FHL
Phospho-Smad3 Hif& (1 : 1,000 ; Cell Signaling ; cat# 9520) . ~ 7 AHi B-actin Hii& (1 : 1,000 ;
Sigma ; cat# A2228) . —IR$HUA L LT, horseradish peroxide (HRP) #Eifk$fi~ 7 A 1gG Hiik (GE
Healthcare) . HRP #E35%H1 7 3 % 1gG Hif& (GE Healthcare) % L7-, {LFREIX XM 7 «
Jb 2 (Kodak, Rochester, NY, USA) ZESHHZ TRV FELTHRIELE, 7Ry F
Y I7HIE LT, BSA (BE7 4 v aF00) M L7z, FEEFIKIZIZ, ECL Western Blotting
Detection System (GE Healthcare) % {#H L7z,

2-2-14. HEEHENT

3FELL B O LG T OREEHFHIFENT 1353 B0 HT1E ANOVA % VO 437 1213 Bonferroni/Dunn
DIREZ W72, 2 BEEONEEMEO L IZIX Student t FREZ VW2, T— U AKKEERERIC
BIFD 77y FAE—AIZEL ETORM] (oW TIE, Zohd@ ootz AV, &
TR LB A, oM G SRR A 2 LN & LTt LTz, 4 BF (BARB IO
APdE9 v 7 2 D PBS # 5-H#£3 L O PBDML #ifu £ 5-1£) [ O Lz O #7121 Fisher’s protected
least significant difference (PLSD) DfR7E % V=,

44



2-3. EERAER

2-3-1. PBDML #lfR DO~ 75

EGFP ~ 7 A H e KA i i el ia L 0 /E#L L 7= PBDML #lifa %, APdE9 #EME (9-10 »
A ) 3 X OEPAER C5TBL/6 [~ w7 X (9-10 » Alin) OWEHEN~SBE L, ~ U AWNT
sua 7 U THMIE LTEDLS BWOBIRE, IMNTEFTE D0%E, Mlakb% 8L U36
H B ORI (RRECTE > 728 26 H) & H D TR L 2R FIEC L0 @ L
oo TORER, BAi%Z 8 BIU36 HEOELLIZBWTY, B L7- GFP 5% PBDML
JONTR S =Y, BhEt%: 36 H B T PBDML fifiix, Bitk 8 H B & e~ THaA I L
TWAHMIICH -7 (Fig. 14A) . 7. BHE 36 H BHIZF1T 5 PBDML fifu D REABIZE L
72 ZA(Fig.14B) . 2 70 7 U TIZHWARI R T X 7 7 A REIRT ARA FRIZE L T,
IO END, BRHIIAIE~ 7 ARNIZBNTBEIL, D7 ELBRE% 36 HE TIEI 71
YT E LCTAEFET DR bN Lot
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A Day 8 Day 36

Hippocampus Hippocampus

B Ramified-type Ameboid-type

Figure 14. Morphological and engraftment analysis of PBDML cells 8 and 36 days after
transplantation in brains of wild-type mice.

A, EGFP mouse-derived PBDML cells in hippocampi of wild-type mice 8 days and 36 days after the
transplantation were stained with anti-GFP (green) antibodies and Hoechst 33258 (blue). Scale bars =
1000 pum (upper panels), 100 um (lower panels). B, EGFP mouse-derived PBDML cells were stained
with anti-GFP (green) antibody. PBDML cells engrafted in the brain parenchyma formed ramified-type
and ameboid-type morphology resembling of resident microglia in the brain. Scale bar = 20 um. These

figures are cited from Fig. 4 in J. Alzheimers Dis., 2020, 73, 413—429, and Fig. 14A is modified.
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2-3-2. AD T /b~ U A|ZET 5 B4 PBDML #ll i o> i N EHRE D fif bt

BPAERIES L OVAPAEY ~ U ADWTIUZEWT b, Ml E % 1L PBDML AlfE 34 550
P L TR, BAffL 8 8L 136 A B Tk B EURIFHIICHIERA LR L TnD Z & 2vb
2o 7= (Fig. 15A) . £ 2T, N OEEET 2 MR OEREL FH L7e#E% (Fig 15B)
BHEE % & T, Bhif% 8 H B TIEEAM <~ 7 2135 1.9 2. APAE9 ~ 7 A 134 1.2 {5, B
fE 36 B B CIEBAER~ 7 2134 3.2 fi5. APAE9 ~ 7 A 134 5.4 (SRR BEEE S R L T
W, EB% 36 H BIZBWT, B4R~ R LT, APAE9 ~ 7 AMNIZ T 5 Bl
ARG BEEES KD 1.6 f5HE R LTI 0 . AD JHEMN D BRIE T TR OB B) FRRE S K & <
72D 2 ERRENTE (F(5,260)=27.02,P<0.001) , Fx OLIRTOMENT NS, AD T /L~ T A
R LT/ AR 7T — 7 ~FRIMEZ Ei > TREN L TV A 2 ERRIBENTE Y (25). &
FEOFRbZENELFFT O HOLEEXBND,

— 5 BRI OEFRE AT LA r U— & FWTHT L7z & 2 A, BT O APAE9
< U ACBWTC, BREE%ZOMIEEE 100% & Lz L &, Btk 8 B H TIXZTh T 26%,
) 33%FE THA L TWDDIZR L, Btk 8 HE & T 36 HH TIXZNLZIE 68%., #9
50%FE THRA LTV, AEBUKAFRNSHIAAEAFRNBAD T 5 2 3o Tz (F(5,60)=30.18,
P=0.0007) (Fig.15C) , T D Z &b, MPNICHEL S 7= PBDML fifidix, & OAERITRR
HENZEAD T2 OO RMMICIMN TAEGFT L2 LB LNE o7,
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Figure 15. Distribution of PBDML cells in the hippocampus of mice after transplantation.

A, PBDML cells injected in hippocampi of wild-type and APdE9 mice on days 0, 8, and 36 were
immunohistochemically analyzed with anti-GFP antibodies (green). Scale bar = 20 um. B and C,
Distances between nearest PBDML cells injected into brains on days 0, 8, and 36 were measured by
image analysis (B). Stereological analysis of cell survival rate in wild-type and APdE9 mice on days 0,
8, and 36 after transplantation (C). Data represent means = SEM in three brain sections per mouse from
six different mice in each group. Statistical significance of differences among groups was determined
by one-way ANOVA with a post-hoc Bonferroni/Dunn test. **P < 0.01, ***P < 0.001 vs. day 0 post-
transplantation of wild-type mice. 1P < 0.01, 1P < 0.001 vs. day 0 post-transplantation of APdE9
mice. $IiP < 0.001 vs. day 8 post-transplantation of wild-type mice. §§§P < 0.001 vs. day 8 post-
transplantation of APdE9 mice. ##P < 0.01 vs. day 36 post-transplantation of wild-type mice. These
figures are cited from Fig. 4 in J. Alzheimers Dis., 2020, 73, 413-429.
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2-3-3. &4 PBDML HMifE D AR B REDHENT

JMPNIZ B HE S 4u7- PBDML HEfE D AR B REEZ | il b PRl K 0 fiifr L7z, B
fit% 8 HHTIX Ap 77— 7 OFAICHERT 5 PBDML MR < B bz, —J. Bl
#% 36 H H TIX PBDML flEIZANT ARA FROFEREL 720 . A AR T DN Z) -
7= (Fig. 16A) ., £7-, BHEE%L., B% 8 B L0036 HBIZKWT, RIZIFET D AR 2%
FEARRA L OO L VT L2 & 2 A, AP BBMEREIRAY B UK FRYICHED LTz (Fig.
16B) , £Z T, A7 LA y—z2 M\, MEHEIEICEK T2 AR 77 —7 OFFE L 0% %
TE RPN Uiz, T OfER, PBS # 5 L7= APAE9 ~ 7 A Clx, Btk 36 HHIZBWT
AR 7T — 7 ORFER X OB E biX 72> 7= DD, PBDML #ifd 2 &4 L 7= APAE9 ~ 7 A
TIXAB 77 — 7 (RFEER L O A UK IS BEICHED L, Btk 36 HBICBWTIX, B
FEER DOZI &R LT, ZRENH 36%3 KO 35%I12F T LCTuwie (Fig. 16C and
D) (APdE9 mice injected with PBS : volume : F(2,12) = 0.07610, P = 0.9276, number : F(2,12) =
0.7307, P=0.5200 ; APdE9 mice injected with PBDML cells : volume : F(2,12)=33.26, P=0.0006,
number : F(2,12) = 10.72, P =0.0105) ,

IS DFERNS, PBDML MAIIMAICENTH AP A EAR L., N AR ZRETES
ZEPHGMNERS T,
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Figure 16. Transplanted PBDML cells phagocytose AP and ameliorate the Ap burden in brains of
APdE9 mice.

A, Brain sections from APdE9 mice on days 8 and 36 were stained with anti-Af antibodies (red), anti-
GFP antibodies (green), anti-Iba-1 antibodies (white), and Hoechst 33258 (blue). GFP" cells that exist
in the vicinity of and accumulated on AP plaques are indicated with arrows and arrow heads, respectively.
Scale bar = 20 um. B, Brain sections of APdE9 mice injected with PBS (upper panels) and PBDML
cells (lower panels), harvested on days 0, 8, or 36, were stained with anti-Ap antibodies (red) and
Hoechst 33258 (blue). Scale bar = 200 pm. C and D, Volume (C) and number (D) of A plaques in
hemisphere of APdE9 mice on days 0, 8, and 36, as determined by stereological analysis. Data represent
means + SEM in six different mice in each group. Statistical significance of differences among groups
was determined by one-way ANOVA with a post-hoc Bonferroni/Dunn test. *P < 0.05, **P < 0.01 vs.
day 0. TP <0.05 vs. day 8. These figures are cited from Fig. 4 in J. Alzheimers Dis., 2020, 73, 413-429.
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2-3-4. PBDML FfR AR IZ K D 1EEFL B SE O =20 K O fif kT

HMIRARBAE I & 2 R AIBEREPR H BB R 2R 9~ 5 7o 0. RIS L OoE— Y
A KK B AR & T LTz, iff BAERT, A% 73 X028 H HIZRW T, Hrllm it
BRzA1T-7 (Fig. 17A) . Z OB~ U A0SR IRICBIR 278 &0 D F > RO Feit 2
FIA U778 mpgaeakli ©, MFERUIBAFHME T2 2 N TEL2RBRTH 5(74), TOA—T 7
4 —/L FIZAfL, Bk g ThWiz~ U 2% 2 flomis (01 & 02) ZBELI-A—T 7
4 /L RIZARL, 2 [HOMEEZBRICERESEL L, vV RITE -T2 HOMKITHHOY
ETHDHH, FCREDOHETZENENLOMIRIZIEKZR L, K 50%DfHERTZLhLLND
WRIZIE-5<  (familiarization trial) , 30 &I —H 720K EZ AnE 2 (02503) | AL X
INZRERZ1T 9 (recognition test) &~ 7 AIXLARTHERS L 72 WA %2 3 2 TOGUEET L WIS
KVBEZRL CTEO&, MERE LT 50%LL EOMERTHAMERIE S E&EX2 b, b
LR TWRITHIE, IR L BER ORI T DHERIT 50%1T< 12705, B AR~
(2 PBS 4 b LIHETIE, &EGRIOHEEG#% 28 HHETIZBWT, —B L THHEMIET
0% O3S HEN <, KE% 28 H HICKT 2MIRFERFELD 67.8 £ 4.09% ThH -7z
D, RAEEEIT ER IR SN TV D Z b o 7 (Fig. 17B-D) , £72. APdE9 ~
U A2 PBS & h L7-BECIE, MilaBiiai 65 5% 28 HH ETIZBWT, —HLTOl &
03 DENTN OIS HEIZEN 2 &EG% 28 HH TIIWERERERKT 514 +
9.21% CrdfkREREE 2 2 LT\ = (Fig. 17CandD) ., 5D Z &b, ARBRICL V<~
ADBIERE LTI TS 5 Z LAVRENTe, Bt 7 H HTIX, APAE9 ~ 7 A(Z PBDML
fia & Bkt U 7= BE O IR 1 #8801 51.6 £ 10.8% T & V) | familiarization trial © & & D 48.7+9.12%
FEFRETH -7 Z L DRBARERE 2 B LT\ ey, BhE% 28 A HICH W T 0313
SHEEREML . = OWIRfEAFEEE familiarization trial @ 52.1 £9.25%(Z kX, recognition
test T 69.4+£5.81% & AEIZHE < . WAHBEREREEOSENRO bivle (Fig. 17D) . — . B4
A< 7 20 PBDML Mifd 2 A8 L 728 Tld, BAEtR 76 X028 HHD &H b DR TH B
DY L FHIIRD X BBONTE LT WHBRERENRO NI &b, EFR~Y
A TIZ PBDML MifdOBMEN A ERFZ Lo S 3 2 LR S 7e (Fig. 17CandD)  (Day
0 : wild-type mice : t =2.778, P =0.0129, APdE9 mice : t = 1.644, P =0.1144 ; Day 7 : wild-type
mice injected with PBS : t=2.831,P=0.0221, wild-type mice injected with PBDML cells : t=0.1099,
P=0.9139, APdE9 mice injected with PBS : t=1.211, P=0.2434, APdE9 mice injected with PBDML
cells : t=0.6041, P =0.5554 ; Day 28 : wild-type mice injected with PBS : t = 2.808, P = 0.0484,
wild-type mice injected with PBDML cells : t=0.02487, P=0.9806, APdE9 mice injected with PBS :
t=0.6879, P =0.5221, APdE9 mice injected with PBDML cells : t=2.473, P =0.0483) .
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Figure 17. PBDML cell transplantation ameliorates short-term memory impairment in APdE9
mice.

A, Schedule of transplantation and cognitive function tests. B-D, NORT was conducted to evaluate
cognitive function in wild-type and APdE9 mice on days 0, 7, and 28 after transplantation. Wild-type
and APdE9 mice were hippocampally injected with PBS or PBDML cells, respectively. Filled bars
indicate the object preference index values during the familiarization trials, whereas diagonal lined bars
indicate the indexes during the recognition test. Data represent means = SEM of object preference
indexes from six mice in each group. Student’s t-test was used for statistical analysis. *P < 0.05 vs.

familiarization trial. These figures are cited from Fig. 5 in J. Alzheimers Dis., 2020, 73, 413-429.
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2-3-5. PBDML HRRESAE IZ X 5 22 M58 Fn e B b 2 D e 230 S D i bt

DI, ¥ U ADOZERGRIWEREZ T T 572, Btk 36 H BIZE— U AKKERBRE
1To7- (Fig. 18A) . ML —=7HIHTHLHOD 5 AMIZ. BEUKENICT T v FR—2A
WP ELS ETORBNED L, 2 TOHEO~ T AN T Ty hR—LDOMNBER X, FO
SRECERDRNZ Loz (F(12,80) = 0.4553, P=0.9339) (Fig. 18B) ,

D% 6 HEIZ, 77 v FA—LZVRWIIREETCO Y 1 —7 7 X MZBW T, Hila
ZRME L7 APAE9 ~ 7 ATlE, PBS 2845 LA LB L T T v Ml — AEIKICHET
5 HE OEIE K 1.6 (54 EZIC K& < . PBDML FlIE O BAE A B EERE L E D e TR B &
L2 DR SN (F(3,60)=5.835P=0.0030) (Fig.18CandD) , —J5. ffaz M L 7=
BAR~ T ZADT T v bR — AEROMIERE OFIGIE, PBS 2 &5 L-HAER <~y 2 LY
FIT1% EFBEINES L, RBESRERENED b2 &0 h, EH 72~ 7 A Tlid PBDML #f
OB NAE EFEHZR L ST 2 2RI N7 (Fig. 18Cand D)
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Figure 18. PBDML cell transplantation ameliorates long-term memory impairment in APdE9
mice.

A, Schedule of transplantation and cognitive function tests. B, Morris water maze test was conducted to
evaluate spatial learning and memory on days 30-35. Escape latency to reach the hidden platform was
determined on 5 successive days for wild-type and APdE9 mice injected with PBS or PBDML cells.
For each day of training, the mean of four trials per day is presented. Data represent means + SEM of
object preference indexes from six mice in each group. Statistical significance of differences among
groups was determined by repeated measures two-way ANOVA with a post-hoc Fisher’s PLSD test. C,
In the probe test, the time spent in target area was estimated. Data represent means = SEM of object
preference indexes from six mice in each group. Statistical significance of differences among groups
was determined by one-way ANOVA with a post-hoc Bonferroni/Dunn test. *P < 0.05, **P <0.01 vs.
wild-type mice injected with PBS. P < 0.05 vs. APdE9 mice injected with PBS. D, The red area
indicates the target quadrant, and the heat maps indicate typical swimming trajectories in the last probe

test. These figures are cited from Fig. 5 in J. Alzheimers Dis., 2020, 73, 413—429.
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2-3-6. PBDML RS AE 12 K D M ISR E D Z81L,

AD ORI ER R L LT, AR OMIfasNLE & laNERE Y Bty v & Ry
BOBENFETbND, 2707 0T OEMLE RIEMWT A M A ORHIZE Y FEnT
2 DMRRIES 72, AD OJFE L L TR ST 5(75,76), £ 2T, MR NN ER
B MIET B E 572D, PBS 7213 PBDML #lifid & &5 L 7= B4 L OV APAE9 ~ 7
AWEBNZ BT DRIEVEY A DA BIsF U-1B. 11-6 B L Tnf-a) DFEBLE%A RT-qPCR %
ZHWTHAT LT, ZOfER, PBS Z4# 45 L7z APAE9 v 7 A Cld, PBS # & 45 L7- AR~
TALHART, WTFNOYA A O mRNA BHELZNEH 12 %, 813 [HFBLO
L EIEmCH D . BRANRIEIRIETH D 2 &R S 7z (IL-18 : F(3,36)=0.9025,
P=0.4684, IL-6 : F(3,36)=1.436,P=0.2810, TNF-« : F(3,36)=0.8449, P=0.4954) (Fig.19) ,
—7J5. PBDML #iaZ %4k L7- APdE9 ~ 7 A i, PBS %445 L7 APdE9 ~ 7 A L bk L
T, £ 5O mRNA FEHLEDENEIK 70%., £ 75% 3 LK 81% & BAMEMICH D | I
WNARIEDFEF N STz (Fig. 19) . —J7C. PBDML Ml & Bl L 7= B AT~ w7 212811 5
B A FAA O mRNA BRI 4FEOT TiRbE <, PBS &5 LB AR~ & 2 & g
LTENZIN 18 fE, M ISERBLIOK 15ETHo72 (Fig.19) o 2D LMD, ABJHTE
D72V VIREE T PBDML Ml 2 AT 5 & . MM RIE 2 Bl 3 2 rIREMED RIR STz,

-16 -6 Tnf-a

3 2.5
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Figure 19. Effect of transplantation of PBDML cells on brain inflammation.

The mRNA expression levels of pro-inflammatory cytokines, IL-1p, IL-6, and TNF-a in the hippocampi
of wild-type and APdE9 mice injected with PBS or PBDML cells on day 36 by RT-qPCR. Data
represent means = SEM from four mice in each group. Statistical significance of the differences among
groups was determined by one-way ANOVA with a post-hoc Bonferroni/Dunn test. These figures are

cited from Supplementary Fig. S3 in J. Alzheimers Dis., 2020, 73, 413-429.
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2-3-7. PBDML HfARAEIZ X DMHRNA Y S5 > Ra WA s ORBEEL

ADIZBWT, RO TAY 27 Fa WA FOBEERFE N4 U TRV ERORBIES
HATICRE G5 2 ERARBENTND(69-71), AV ITF 2 Fat A MNIEHEREITY Z &
D, B S N EROMEEICE N IRE AR RIS ELT S, MBP XA Y S5 Fa
A MO~ —H—L L THOLNTEY, TERRRY XV EDO—2>TH5H(77), £ Z T, MBP
IR L LC, MBS CHIMEICBIT D4 Y I7 0 FatA ORI LM LT,
RT-qPCR {EIZ L D . MBP @ mRNA OIEBLAfEHT L7 & Z A, PBS #&45-L72 APdE9 ¥ 7 A T
I%., PBS &G LB AER~ v X LEREOHRBETH -7, — . PBDML HifldzBAb L 72
APdE9 = 2 TlE, PBS 5 L7 APAE9 ¥~ R LT, AV A5 Fa¥ A MEaT

(Mbp) OFBLENK 1.2 58 L TuW/= (F(3,36) = 5.871, P = 0.0105)  (Fig. 20A) , 7=,
PBDML fifid % Ffii L 7= Bp A= 7 Z12351F 5 MBP O mRNA B &E1T 4 BEO 1 Th bK< |
PBS %5 L 7= B4R~ w7 2 L b L TR 61%084 L Tu/= (Fig. 20A)

S BT, R E PR TEIC K DT T, PBS #%4- L7z APdE9 ¥ 7 2 T?D MBP %
BlE (X, PBS B¢5 LI-HARI~ D 20K 54%F Tl LT /-, PBDML Hifld% BAE L7-
APdE9 v A TlX, PBS Z# 5 L7= APdE9 ~ 7 A & t#i L C MBP OFENNK 1.4 fEHE L
Tz (F(3,32)=22.13,P=0.0003) (Fig.20B and C) , F7-. PBDML Hll % Al L /=854
T~ AT 3HEL LT, MBP ORBILDIK TR A B,

INHDOREENS, APAE9 ¥~ 7 A TiX, A~y A L TAHY AT Rad A ho
FEIME T LCW5 28, PBDML fifaBfiic L - TEENOAY 57 Rat A FOFREO
B, S BMOBFERNAGIEEISNZEEBEZLND, . AR IREED/RUVVIRRET
PBDML #lazBEd 2 LMENOA Y 7 RatA hOREEZ5 ZEZ LTLE 5 AlEE
PEDSRIER S HLTz,
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Figure 20. Effect of transplantation of PBDML cells on expression of oligodendrocytes.

A, The mRNA expression levels of oligodendrocyte marker, MBP in the hippocampi of wild-type and
APdE9 mice injected with PBS or PBDML cells on day 36 by RT-qPCR. Data represent means + SEM
from four mice in each group. Statistical significance of the differences among groups was determined
by one-way ANOVA with a post-hoc Bonferroni/Dunn test. **P < 0.01 vs. wild-type mice injected with
PBS. B and C, Brain sections from wild-type and APdE9 mice injected with PBS or PBDML cells on
days 36 were stained with anti-MBP antibodies (red) and Hoechst 33258 (blue) (B). Scale bar =20 um.
The intensity of MBP-immunoreactive area was measured using the Image J software (C). Data
represent means + SEM of the intensity of MBP-immunoreactive area in one field from three
independent samples. Statistical significance of the differences among groups was determined by one-
way ANOVA with a post-hoc Bonferroni/Dunn test. **P < 0.01, ***P < 0.001 vs. wild-type mice
injected with PBS. 11P < 0.01 vs. wild-type mice injected with PBDML cells.
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2-3-8. Gk X 7 v 7 TR ONEME S 7 v 77U TS5 2 A ofigtr

ZHETORE LY PBDML Ml ORNBHED AD E7 /L~ U A DORBFIERER & O ol
RN D D Z E R LN o T, ZOBERKIED I LR DEKICHDIZS, I 7vr
U T AR OBAE DM N BR BT~ G- 2 2 8B A 51 L7z, ASEER Tl R & s L
L HEHIIE O 5 DN EREUCE SN %< (1-3-1) . 27 a2 U TEHROFERNES Th
% Z &5, BMDML i VT, BMDML M A 539~ DR F- 12 B L. FEME R
7 a7 T ~OEH & AT LTz,
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(28 C BMDML #lifidid TGF-B1 # AL TEY, BHD ABEERRICMA THNEEI /7=
7T DO ABEARREEIEET DB E 23D 5 ATREEN H %,

59



~ 21 [ MEM< Non-cell
2 81 [l BVDML cells 3.0x 105 cells
[=
g 7{ [l BMDML cells 7.5x 105 cells
2 | [ BMDML cells 1.5x 10° cells
5 Il BMDML cells 3.0 x 108 cells
S 5
Q.
e
S 4
*
g
T2
Q4
o
o L=l 2

IL-2 IL-4 IL-5 IL-6 IL-10 IL-12 IL-13 [L-17A IL-23 IFN-y TNF-a TGF-1

B C
i

200 - Conditioned medium — + +
*okk \ SB525334 = = +
190 4 Smad2 (60 kDa) '
100 - Smad3 (52 kDa)
p-Smad2 (60 kDa)
p-Smad3 (52 kDa)
0d
— + +

B-actin (42 kDa)

a
o
1

Amount of AB phagocytosed
by microglia (% of control)

Conditioned medium

SB525334 — — +
D Smad2 Smad3
15 15 3
— c S =
(:‘.;;1 0 31 0 g 2 g
q & S 3
o ©
LE 805 £ 11 g
(7] (7] ‘g ‘g
0 0 0
Conditioned medium — + + —_— + +
SB525334 — — + — — +
E (x108) ¥
BMDML cells g 10
PBS BMDML cells + SB s
7 ()
% g 0.5
8 S ]
I >
@ Q
< <
0 -

60



Figure 21. The effect of BMIDML cells on AP phagocytic function in mouse microglia.

A, To identify humoral factors secreted from mouse BMDML cells, ELISA-based cytokine array in the
conditioned medium of various number of BMDML cells (3.0 x 10°-3.0 x 10°) was conducted. The O.D.
value of the positive control included in the kit was set as 100%. B, Semiquantitative analysis of the
amount of AP phagocytosed by the microglia measured by ELISA. Cultured microglia were treated with
APB (1.0 uM) and conditioned medium derived from BMDML cells (3.0 x 10° cells) in the presence or
absence of SB525334 (1.0 uM). Data represent means = SEMs from six samples in each group.
Significance (Bonferroni/Dunn test): ***P < 0.001 vs. control. P < 0.05 vs. conditioned medium. C,
Western blot analysis of total Smad2/3 and phospho-Smad2/3. Cultured microglia were treated with
conditioned medium derived from BMDML cells (3.0 x 10° cells) in the presence or absence of
SB525334 (1.0 uM), an inhibitor of TGF-BR1. D, Protein levels of total Smad2, total Smad3, phospho-
Smad?2, and phospho-Smad3 were semiquantitatively measured by densitometry. Data represent means
+ SEMs from three samples in each group. Significance (Fisher’s PLSD): *P < 0.05, **P < 0.01 vs.
control. TP <0.05 vs. conditioned medium. E, Immunohistochemical analysis of AP (red) and Hoechst
33258 (blue) in the hippocampi of APdE9 mice 14 days after PBS or BMDML cell injection with or
without SB525334 (30 uM). Scale bar = 200 pm. The volume of A plaques inside regions of interest
at the injection sites of one hemisphere from each APdE9 mouse was stereologically analyzed. Data
represent means = SEMs from three different mice in each group. Significance (Bonferroni/Dunn test):

**P <0.01 vs PBS. 1P <0.05 vs BMDML cells.
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Schema 2. The effect of PBDML cells transplantation in AD pathology.
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