1 1. RAHERRERE R IZFEE S 2 BRI [E] 3 0 AT 8 ) it

REEES PIET. &RF T, = KT
(PR (PR EER 07 5F))

(BAY)  FEH O FHARER TIX Y T 7 ADIERK & ALABSEYNCHIE S b 2 & CTHRERI R L
T ARRIE B ASEAE S, MERF ST, B L 72 MR IE R ASHERF S A HIIC B Z o0 &5 Ze i v
PEIRTZN TR Y | BIAIERMHRA RS 25200 5 £ 5 22iM05 T CIE A TitE L, KB 2[R
HEOUERPFEIND Z L0, BFTERSCEITIERR OMRRERICEN D L E2 b TE L, Fxld~
U AD e SRR & T T T, FEEHH D VIR AR R O IR A1 0 KB 2 S A 7 = X I
DRI 2D T & 7o, FRCA R OB CIIRRE R R O RIBINIR R iR A #5853 0 A =X
LITHER LIz,

7Bl ~ U 20 FEE 2 kT 2 RIRENAREREE (VPM ) IZRMEE~HJT o702 3
VEEME DR E I = = —a o TR IS, ZNOHKR=2—a U id, RO = XHREBATIT5
gD = AR LR (Pr5 k%) O==a—u kT2 702 I AEBE DR A 2% 5, —
TEH DR L7z VPM = 2 — 1 T IEARRC—A D Prb R OER N H AN &% T 5, LavL, s
HAD KIS B 5 VIR ARG % O VPM B = = — 1 U IEHR D Prb BHSROEIHR A1 %252 T %,
ZOVPM Ei=a—ua r ~OEZE AT XY — I VPM = a—ua U b OBENS > -7 A nE % i
PRI D2 & TERMICHIT CE 5, BAITEMEMA 7 A4 AFEARZHNTH—-VPM =2 —a 560
BERAEPIRIER & Prs HR OISR ESHIM A A G 0T 5 2 L THEMNSZ Y F 7 ANE it LT,
ke Prs 208K VPM BICIT e 7 O 2 £BLT 2SR S TR Y | Bl L7z sk ElEg <k
Pr5 225 VPM E~OFEGHT e S CORER I D, L, S0 VPM e ZiEikicix
b 7 LS ORISR 72 & 00 72 5 B RS B KT 2 IR RIS D O N ) (BRETHEAT)) MRS
S TWD, BEWEATNIRE O VT 7 ZANFARIZ K - THRY BRIV D D8, BREVE ISR 23 B85 %
ZFHZ LT, IS REFEOEZENSEH O VPM &t FERICIRAT S, Fox i3k Prs B e FEEIC
BIPIZ Cre 238l 5~ T A (Krox20-Cre) & L R—H —~ U A %&R{LT 5 Z & T, Prb % b 7 iEik
225 VPM ¥4 b F R~ T 2 B R 2 f b T X 5, ME0 D VPM B35 702 X Vg
VEBIMERIZR DA ITIEARIIIC VGIUT2 a7 v I Ve 2 81 RREBLLTWA72H, STk
VLT OVT e REER OB A A V2 VGIuT2 Okt 2yt 2175 Z & T, VPM KA
719 % & 7 HROEIERIER & BT OBl &R 2 ATk LB Lz,

KR BEET L& LT, vV A FERE % 7 D IRE TR (X% —f) %I T Tl
Wi L7z, WiZiE~ v AZEEr — IR L, 5-6 HOBBERICAMEMNA 7 A4 ADOVERD 5\ 337 v
L7 T e REGE « IR OFERAZITV, ERROEKAERE 72 I M ER 1T o 72,

GRS S)  Fex X VPM == —nua 2B 5 GABA {EEIEASJREDZL D, 50T VPM ==

— 1 U~ AT DR O TH D Pro BB A HEIVEMIE S 7 a7 ) 7 oiEH LR 2, FihE
FUIRES AUl 2 1 VPM B CHIE L Z SN D v 7 AUFRIC AT L CTAEL., okl 2 HiE4 25 =
xR LT,
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(BE) RHMREINITE 5-6 A CHREIFICIZIRHB SR AFHE S, VPM =2 —n (3L Hil
KON EZT, VPM b FHEBICIE e ZICHR L WRFEATIRMBRAT S, Zhd v 7 AR
DF BT FT T ABHE O F T ARRTRLD AT =ZALI L > THIEISND Z EBRBI NI, —J7,
INBVFT T ABEE VT T AR OSIRFEA D= A LNED L IR T DN NTIEE S
HRRFNETH 5,

(ki) AAHERRE DT £2 O ARIRIA] S O KB 22 doim i B O FIENC 13 > T 7 AR B T S MiEAT
SREE & & 7 AREBIC BT D P S s 03B 545 Z L ivb o T,

(F&#am L)

1) Nagumo Y., Ueta Y., Nakayama H., et al. (2020) Tonic GABAergic inhibition is essential for nerve
injury-induced afferent remodeling in the somatosensory thalamus and ectopic sensations. Cell
Rep. 31(12): 107797

2) Ueta Y. and Miyata M. (2021) Brainstem local microglia induce whisker map plasticity in the
thalamus after peripheral nerve injury. Cell Rep. 34(10): 108823

(FRFEE)

1) Ueta Y., Sekino S., Katayama Y., and Miyata M. Brainstem microglia are critical for peripheral
nerve injury-induce reorganization of thalamic circuits. &5 43 [a] H AHREBIFE RS, 40 74 B
fie, 2020/7

2) Osaki H., Kanaya M., Ueta Y., and Miyata M. The dysgranular area in the primary somatosensory
cortex modulates nociception induced escape behavior. & 43 [a] H AfHREIFE RS, 40 74 B
fie, 2020/7

3) Ueta Y. and Miyata M. Microglia in the brainstem promote peripheral nerve injury-induced circuit
reorganization in the thalamus. 5 63 [A] H A LR, 474 BfE. 2020/9

4) HEFRRASE . E EBRE - KA SRR AL O IR ATH R X 7w 77 ) TIRMRIIEBUR E 7~ T ORI
HIFFEE 2 5] & 297, 2020 SR & 7 AW %Ee (EBETSERT) . A2 71 Bife. 2020/12
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1 2. MR 7ZRIR (S THEREARAT D 72 o0 Dft ZE AR BE D 20 R4k,

REEBF] L, EHAEMT L AR T L aEE L I L SR A 12
(AR (s 8 2R a ERETIERT)

(AEY) M C elegans lIEWMDIAERNPFEFZEL TR Y . &7 ) MEGENZAMIE & L TRz
RS NIZET VAN TH D, Foxld, TOEMIBNT, REERKZINEST D Z LT, BIZTOMHK
EEWREOMHBEZ Y AT~ T 4 v 7T L, b MREBITICRIL TS Z L 2 AL L TERRIEED
Bl base & HEROBEZAT > T D,

(J71£)  DNA EESICH DL i B ERKITBINOZEEE A LTV, %2 1538 Lic (B ik
KERVAT 1 ER) & BEFRIZHEAE AT 6E) . BEFH L7222 8K, wrn-1, ced-4, cku-80, polg-1, pen-1, atm-
1. xpc-1, atm-1; xpe-1 (ZHEHERAER) TH 5, HIE LT EERO—EH N LEHFERFEA Ny 7 ZAER L.,
0 %757 7 5 DNA O ICH W=, 7 2 ERR L Tk —/4 % — (ION Proton) (2 CT4% /
DFFREAT, NAFA T H~T 4 v 7 ZAFEEHNT, lx DR VA ANAFET D REER %R
LT, ERZREL T, ROt REEROfFEZ PCRIEL Y VT —v—7 o AITTHER L, M
APNQIT HES c Py

(R2R] #rio> DNABEICBED 2 ERIEON T, atm-1; xpe-1 " BERKAN Y 7 7577 T
BhRE S EREROGBENTE T, F5 O ERROBIIIIG M & otk B9 70 28 ARG BE DR 3 2 O TRERR
FEETO, WIR =7 =T = I NOREDER L = AT T —OEWEZHNT 5 2 L a2
Flee BRREDIEFES TRY ) LT — S INORRERZRNET ZENARETH L Z LD hoT,

(BE) By A3 4%550 e N E@EEMO A — Y a VN FIET H ES bl TW5D, SEO
B, arva—21{k, EBRoaEMbolE M E L, 2RI, Bx NLUENCH3E L7 PCR A
I == B KD EEL Y S5z E LT,

(f&am) kD PCR 227 U —= 7RI K DB RKZ G D THRADBL T OFERRE 2 I /N —
THETIZEELTWD, ThbLEHNWTE FOREET /MRITZITO 2 LS ARE L 72D,

(F&#am L)
1) Suehiro Y, Yoshina S, Motohashi T et al.(2021) Efficient collection of a large number of mutations
by mutagenesis of DNA damage response defective animals. Sci Rep.: 11(1):7630
2) Rikitake M, Matsuda A, Murata D et al.(2020) Analysis of GPI-anchored proteins involved in
germline stem cell proliferation in the Caenorhabditis elegans germline stem cell niche. J

Biochem.: 168(6):589-602
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1 3. DADEBET= Y FIRICEIT % L 7 F kiRt LDL 25 k-1 OHE

TEHSTRL, O LA
€ S

(AfY) L7 F ket LDL 2 &{& (lectin-like oxidized LDL receptor-1; LOX-1)iZ &k LDL %32
T CHL I FUZFRD—DTHY | MENKHMS~ 7 v 77— 27 EIZHRBLL T, SRk
BEEALICBI S35 2 LM BTN D D i LOX-1 I A DIRIEIZ b DB 53R STV D208,
DA DRI = v FOERIZIIT 51+ LOX-1 OEENIRIEAPTH L, £ 2T, Fx T LOX-1 #Es
TR (LOX-1-KO)~ 7 2 & HW T, BNADHERBETET LV EZFR L, BT 2 a0 R e
o L—3 g VT ATV DSADEERRT= » FOMIZE T 565 F LOX-1 O&EI &2 Fi~7-,

(FiE)  BADEEBRTET VIZ~ 7 A Lewis ilias A (LLOMIIEZ LOX-1-KO ~ 7 A D ERE Fick
ALTER L7z, BDAMBOBANSG 14 BRICHAZ/ME L, BREOBOEIC LV Mias Bt L7, #2
A~ AD M FRMEE CD45, CD11b, CD11c, NK1.1, B220, TCRB, CD4, CD8, CD115, Ly6C,
Ly6G.F4/80 Izt ik cENENGE L, 7a—H A R A MY =X VEE L7=7 —% % Premium
Cytobank ® tSNE fEHTIEICHE L CHEMIMDORE = L —3 g VT 2247 o 72, ffEfiilao R e = L
— g VT W REHUR ~ — B — 13RSI T@ Y TH S, CD11bHifE: CD45+*CD11+, NK s
CD45*NK1.1*, B #lijg: CD45*B220+, ~ /L 3X—T #ifd: CD45*TCRB*CD4+*CD8, & 7 —T #liAu:
CD45*TCRB+*CD4'CD8* . H £k : CD45*CD11b+*CD115*Ly6C*+ . ffi fd ~ 7 v 7 7 —
CD45*CD11¢*F4/80*CD11b, f]EH v 7 v 7 7 — 21 CD45*CD11c¢*F4/80*CD11b* ., #8f Ik Ml Al :
CD45+*CD11b*CD1lc*, % 7 Bk : CD45+*CD11b*Ly6G*+, G-MDSC: CD45+*CD11b*Ly6G+Ly6C+ .
M-MDSC: CD45+*CD11b*Ly6G Ly6C+,

GiER] AR~ A TIHEENAICELY CD11bt, fEkiEK, G-MDSC. M-MDSC DOfifatEHDEIE
NENENEM L7, —FH. LOX-1-KO =~ 7 2 2HBW\WTH  fHRAICEY CD11b*, FEkiEk . G-MDSC.
M-MDSC DOHIfafER OEIGNEEM L7223, ZNF N OMAER O &3 AR <~ 7 22D h
WA LT,

(5%2] LOX-1-KO ~ U A TIHFHENAIZ L D~ F b Min (CD11b+, $EkiEk, G-MDSC,
M-MDSC) OEENEFAR < 7 2 THNBAD LTS 2 EnE, FEO LOX-1 BNEBEIHO = v FTE
I ETH D Z DRI T,

UiEam) 18 £ LOX-1 N ADEBRIiO = v FERICHETH D,

(3CHik)

1) Sawamura T, Kume N, Aoyama T, et al. (1997) Nature 386(6620): 73-77
2) Acuff N.V. and Linden J. (2017) J. Immunol. 198(11): 4539-4546
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14. 7 RIVLOE MEMKRME IR % Bk S

BEATE A, AAFREA
(A2 ISR (RREE + PESEIES25)0))

(B I FIUAE<SEICL Y BUEARME RIS W CHIFZED FF B S 508, £ Oy THdE
TR STy, Foxld HK-2 b MEARAIE Bk BRI Z T, B R A a0 & )
T D RE T DRIE & & OVERET OfT 235 TR | BT K U LOFmMEIEBL 1% O fiF
HEBHHREL WD, ZRETOMIENS, BRI U aEL #EIC L 5 HK-2 HiIRSE 2 14 5 &5k &
WRLIELZA, BRI T LEHEIRIIREAT DLV AT br—L L 77 I DA, By X
ZEICEE Lz GRsCiEfmtEiET), &612, 707 I 0oBXORSS X%, B FI v a3 &IRE
72 Akt 7TV OIEMHALZ G T 5 Z & T, HK-2 filsEZ Ml 3 2 Z b noTc, LINLRR G,
KRIEWZ Akt T FARED I LT FI U LI BRENICER SN D HK-2 fifasta e+ 2
DT D> TR0,

ALK L TN DR EDEFEA FLARARISNLD &, AREAVEREL, 2 F o bank
%, M7 7Y ) —2 (aggresome) & PRI DHEERICHEE - EHE I, BERAREAEAMERE
REND, 727U Y —LMIARRERZREDORKEICEMR - Rt 2 2 & T, M~ eiciis 2 &
NHSFED, 2 < ORIRUZHE 2 GILTZiHE CH D LB N TWD, 77U Y —AIZERELIEARY
VRIEIIA— N T V= UV = AGRRIC K o TR EN D, Fix ik, T, BRI U AELE
KIFHNZT 70 =LA ENDZ L, SHIC, A= 773V =377V —AIEETHZ &
R UTc, ARBFETIER, B F I 0 ML BEEFEISTEEAL LTz Akt & 7 F A3 ED L 9 2RiE A Fio
DIPALNZT D720, A—FT7 7Y =0 U Y —L0HRICHER LTI 21T 72,

(73] HK-2 Ml Akt PR A 1 REFQER L7, (b RI ¥ A (CdCle) % 1~30 KX <
#& L. Ml > 7 AR T OBV E LA RN L7z, MlaOE B &L, B L 72 fiadh g 2 v
vz AL r7ay NI L, Mg 77U YV — A%, FIZH ubiquitin L% AV CHLARYL
&L, HOCBAMEE Genitéss « Ti2E) £ W TRt L7z, M stEi, FERIAR OFIA A il SEA a3
cU R T N— Yty ECER LT,

GERBIOBELER] Akt V7 TANA— T 7V— U V= AGRERICBWTED X 5 e &Ex2 L
DONEENTT D72, Akt BLFEALE L 7= HK-2 #fifd % 4 — ~ 7 7 ¥ — B E 1 (LC3B 35 L Uf p62)
BIOY vy —ABHEK T (LAMP1) Z RIS 2P0 %E O CToEia Lz, ZOR%E, Akt
FHAEFIALEE L 7=#fa Tk, 22> b e —/uiila & lb~_T, LC3B, p62 X LAMP1 N LEET 5 K
NN T 5, ThbbA— ) VY —A (A= 77TV —LNY VY —A @A LTIRE )
DI 52 & bholc, SHIT, A RI VAR MVATIZEBNTIE, 22 he—/Uiifa & H~T Akt
FHEFLEE L7/ Cix, 727U Y —ANZERE T4 — N Y Y=L ENT 452 Ebbnrote, A—
77— UV = DGR OIEVE L 2R BN F & LT TFEB B X TFE3 26T
0. T, Akt ZHEREFRET 5 &, TFEB 83X O TFE3 2MEMHAL 325 Z EAME S Tnd, £ T,
HK-2 #if@iZ Myc-TFEB 3 X O EGFP-TFE3 #2158l <&, TFEB ¥ X O TFE3 O JR{E % g2
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L7-& 2 A Akt BHEFILEE L2 TIE, 2> b e —Lilila & bR CTENICRET 2 HI5 0838 L=,
2D LG, Akt FHEANKLER L7 HK-2 #ila TlX, TFEB 3 X' TFE3 OIEMENEE S TWD &
Z%ﬂéoit BRI LIS FELBIZ L - TH, TFEB 38 X O TFE3 OEN~OBITIZEE I ND

. Akt (HEAIUE S 52 & CTENDN L VIRET L2 2 nbroTc, £ T, Akt BHEHIDRT N
7 LE L FRAFN HK-2 MR seaHelX, TFEB B X OV TFE3 OREEICIKTE L T D D& RS20
12, TFEB £ X O TFE3 @ siRNA & H\ /- HEREILE B 21T - 7=, T OfEE, TFEB 8 X TFE3 %
J w7 Z 0y LA TR Akt BREERIORT I B 7 203 < BRITH HK-2 ML sEMHGEMK T Lz,
PLEDOFER G, Akt BEAILEE L 72/l Tk, TFEB I X ONTFE3 OMERES LI L72fER, W RI v
LELKBIZ L o THEE SN D HK-2 HIRFEDWEFIZEEDN D Z EBEZ BN D,

(s A AWFZERER N D Akt FHEAMLERICL Y, TFEBBXOTFE3 2/ LT, A—Fr7 7V — -
UY=L RinEG b L B R o I BKFNICER S D HK-2 e i S s 2 L
bhote, = RI U L& E< T LM TR Akt OIEEREVIREE THEFRF ST\ 5 729 TFEB
R TFE3 BSMIEICRET 5 & PRLER, TRICK L, KRR TIE, 7 FI U 2T EIKRFH7ZR
TFEB £ X O TFE3 OFEN~OBITHNBE SN, 2O b, I RI v AF<E FORMEMIC
BT, TFEB 3L TFE3 OBEAN~OBATZHET 5 Akt & 13572 DRI ORI NIFAET D L HEH <

no,
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1 5. fRRIERE SH-SYSY # U\ 24 K U AFFEMANIEIC KT 20 V7 U L2 L oy T-hkE

BB, R
(ARG (BREE - PESEESET))

(BHY)  WHELEENRRBALAIN ¥ eukaryotic translation initiation factor 2 subunit a (eIF2a)i%, /M4

(ER) A NV A7 U 7 protein kinase RNA-like ER kinase (PERK) #%#¢® ON/OFF %15V
VLS — RV A R TH D, EE. SMEMED D WDIFHNEEDO A b LA & L CMaRNIC
f£i>% L. unfolded protein 23%f& L C PERK 23E AL L. elF2a 23U VRt (p-elF2a) 41T, LA
%, FMOZTBISET D, FIOSTIZiE, 7Ty ~2rThsb GRPT8 X7 A h— AKX 1
T2 CHOP MEREFHEINDHRER, @J{%ﬁ'( IR DM AR D VIITMSED B Z D, WY IR LR
FOMFAITHLHNT Y FVT elF2a DY Uik 2 HET DR, U U BbOFiz b6 L, M
DA EZRET D EEZ BN TVDER, TOAHD=XLFHLNICES TN, A8l MRE2EfEh
ko> SH-SY5Y Mz T, Hifbh R 74 (CACly) #FEMEICxtT 2007 U F Lo E ER
A NVRIF— T 7 DISED TR AT,

(J5#5]  SH-SY5Y #ifdic CdCla % 0-2.0 uM, #/b7 U F /L% 10 pM DS T 24 R L7z,
HIAFEIL MTT assay Tl L7z, F£72, ER A h LV A/F— K7 7 V—DIEER T OERIL) T4 A
2 PCR B LW western blotting TaHli L7z, A— N7 7 V=% T A T A A=V 73 57=8%, Cyto-
IDYZHWTA— F7 7 IV —Lhzd0iig L, WRA V-V —BEi cBlgE Lz, A= 77 V—0
FELHEAZRETDHEO, N7 v~ Al ZHWT flux assay Z1T7- 72,

(F553)  CACle EEARAFHNT AR A A L, 7 U Fv & OO TRIBAEFRIE TIZMmZ &
Nz, CACL EEEKIFIIC, p-elF2a. GRP78. p62. LC3B 1Z# v V' EL~ LT LEH L, 170 F
NEGRHEET 5 & S 512 EH L7z, CHOP mRNA (%, CdCl: BEKGFMIIZER L, 7 U %z
PRS2 & EAPMZ b, A— 77 2V — A%, CACl PR T EH L, 7 U Fff
AT BHIC ES LT, flux assay 2B, I RITUATIA— N7 7 O—%ET L2 ERmnoT,
—J. YAT Y FABMTIE, A= 77 V—EFET LR LNE R oT,

(B£) A7V FILiE, CdCLFEIZ LD elF2a OV VLA Fif S5 2 & T, GRP78 Ok %s
B L, CHOP mRNA OFE LT 5720, MIEIMZ o EEZ NG, 2, BRI VL
HAERIC L 54— b7 7 V—DEICR LT, YTV A, e LAF— F T 7 U—FET 57
. AR AOMBIERIIE S & E 2 S,

Uit TERE SN TS ER A MLV ARE EA— 7 7 V— L O X 24T - EokE
RO EN R EN D,
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16. ARHIZAFET 2 & ~ DNA B O

W7 e, AMFnZ
(FEE)

(ARY)  EEZATIIFERFRORESAT, SERDBRE SN TWIEGIT 2R Ed 5 2 & T EE T
FHTH D, TOPTHKPUIFHLFHETHCRBEOLZT L 2D Z £ IBRAPLT —/L, i
7}@’&‘*75'7 FC OIFIEBNNMNTI) PR~ DIER R IEER R SN D, WKDEEHE DL  ITIHERFEEL

G SR S DIRBRICE SN2V T 5F L TBEI SN D T2, KRB IEAE L2 Gz frE T
Zo%%fﬁ?lbéo o> T, KPP BIELCELMA D DNA 23H S AUTFECHAT-CIE LTIRILO R EIC D
BNRDEBEZBND, ABFFETIE, KPITHFET D  DNA 23 Sh 2 BEFMFOBRF 21T -7,

(FiE) AT 4 T INOBRMLICBEOKE T T AT 7 A N—=T 4 L2 —TAHilL, ¥ v hOFEHE
(DNeasy Blood and Tissue kit, QIAamp DNA Mini kit, QIAamp DNA Investigator kit) . Proteinase
K OFOGHER] (1 BER, 3 BRI, —Wh) . AROMETOA LISV T e b DNA offitiE L DNA D45 fiF
EAEE L7-, & b DNA &% Kapa hgDNA Quantification and QC Kit ® 41 bp ® DNA 2 % H iz
L. DNA 73fi#1%, 41bp & 129 bp @ DNA JRJEZH|E L T4 DNA JRE) 5 41 bp:129 bp D% &
FLTo, 72k, ARMRIEAAMIEEZ B2 OKRB /A THEM L7z (No. 2021-0007),

UES) & b DNA o4 &1 DNeasy Blood and Tissue kit 238 %272 < QIAamp DNA Mini kit
& QIAamp DNA Investigator kit 73%7>> 72, F£72. Proteinase K O HFFRIE, —Bt D SIS O
FS 1R ORISR L 0 2 < 3R & —Br ORISR O TIEENRRBD b oTo, I HIC
DENLAIIE U A L 22 L UL D S A EIC S Mo 7o, DNA D4 EEE 1 mmmpmm
Investigator kit 238 H 20 > 7273, Proteinase K O IGHERI DM & . AROMIKT OF MO R IZEN
B BRI T,

(fiam)  K$225 kB - DNA 23 &2 BESfFiE, & F DNA offitti &2 &% H 2% < 7>> DNA %)
REEDMEWEFCTH 5, LLEDORER )G . QIAamp DNA Investigator kit 2 5 Z & | Proteinase K %
—BERST B b, AREMEIT A2 EBMETHD Z ERRBI N,

(FeFE]

D BTHESEHE, AR, Zrsehoktd 247 7 288E (mIPEP{E) OAF#ME. 5 104 Kk A AREES
I EEgE S 5. 2020/6

2) AMFNEE, BTHYEHE. AIEMARIE RBSE DK T 225 B DNA O 2R - IEEMSE. % 89 [\ H
RIEEF 2PN T ES BT —7 v/ A UL, 2020/10
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7. P ARSEAR A ASIMEVERHR I 5 2 D

&

Zx RAR, BHZE, AHmE
(FEE)

(B/) & (TR OSMEMEINTRE DO U A 710N 2 TH 2 7 SEER IR 2/ LT D, IR
RIEEAT 5 mlma L m&®%ﬁ%miétb®#ﬁl%@#ﬂ¢ﬁ%$®#mﬁﬁ%%%L
TWHEEGHEML TWD, FullteEiRHEPIMEMEERE 2 25 L7256 MmO 72 IS EH
RGN EALT 5 Z E R TPRIND, AWFZETIE, #mﬁﬁéﬁﬁbﬁ7?2_%%@ME%%§@é
. PUiAREEAR R 36 1 2 AMEMERR G OB E O SRR, F L O Pk L & ORI Z B 5 7
T 5 e AL Lz, SRITHUMAREED 5 HHEEEHKO T LT 7 U > & v,

U7i5)  8~10 HiinlfE~ 7 2 (C5TBL/6J) (2, VLT 7 U L EHAKR MAHOKIZEEN L, 24 KR
Bl EE, VL7 7 U U EEITREE (0.35mg/kg/24h) & & (0.70mg/kg/24h) & L7-, =FEiR
BRI 2 DT 28 R 21T IR EER S E (Impact One, Leica) % HV N C RN B R FIT N
WEEER LTz OMERED ., SERUIBIOAO~ T 2 L g L= (Sham #f), =ZE#% 2 KM, 1 B, 3 A
2R & O 2 £ B L, PT-INR (71 b a > B RE) | i, Dy > 7 U s s 2 310E L7,

GER) 77 ) UEBERS~ T AD% @f HIZB W THMERET PT-INR [EN 3 A
Hotz, £, EEEREOIMEFHICBWTRZER 1 IS M ENZVEAIN R bz, S5
N7 7 U M RREERERGOZER 1 BIZE wf%@ﬁ@%%ﬁﬂﬁﬁéﬂé@ﬁﬁ%oko

(B U777 UERERE~T AOZER 1 BIZBWT PTINRENEE L, VL7 7 U i
HFIRENEVEMICSH 2 Z &6, IMEHEMBEN T VT 7 U OERICEEEZ KIE L TV 5 AIEEMERN
BRI,

Um) D7 7 U A3ERER G W TOMEIERR G O BRER B2 KIT L TV 5 2 & VR
SNz, VT 7 U VIR OSMEPERIR G O BB FF OfFHTIZIZ UV 7 7 U v OB i PR &
R 2 0ER DD EEZ b,

(3R
1) Kibayashi K. (2019) IATSS Research 43: 71-74
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1 8. ~ v ARG % OB > EDFEEL

B HTE, AHEZ
(FEE)

(B B D > S TN RENR & X OO RERSRIR A S U o/ REfICE LCn b, AMEERNIRE ©
X BEEBICAER LA 3B A A LTI A BT 5 0T, Bl Y o SRR E OiIERE ~ D M T8
IND, RBFETIL, SMEMERIRE COBEIR ) L NEREZIR X D720, ZEROBIIK Y o/ VE N
Fa OB T RO BIL E T L=,

U5iE) ~ v 2 10 B OFEFRICEERE D 2> 5 T8 2 Nz CRMEEIZBEZ R LTz, 5% 3
HEHOEER 25 Flow-cytometry D& /L Y — 22 H W THEME U /N8 N R IR 2 £ L 7=,
Realtime PCR % W Bl Y >/ VE N EGRIIE D mRNA FBUENT 217> 7=,

GRES)  BERED » XN RO BU IR ERE ClE Sham BE & LR THEICHED Lz, U o B ITRERD
(2% 195 Lymphatic vessel endothelial hyaluronan receptor 1 (Lyvel) &Y o 58 N 2 HIAE D
mRNA B EIFHREETIX Sham B & X THEICHEAD Lz, —FH, UV o NEHEIC» DD FMS-
like tyrosine kinase 4 (F1t4) & neuropilin 2 (Nrp2) OFEE U > AN A O mRNA R B EI3BER
TiZ Sham B LI~ THEISHEM L,

(B5)  IMEMENEE CORELY o NI OREE & A0 R S v, B Y o VEREE OfFE
~DOBEERREBE T,

(R&am)  AWFZEIE, SMEVERMIREDSBEIRE ) o N ICEEEZ 520 Z L 2R TE 7, 4k, M~D%
BICPLT, MITT 288N HHLEX5,

(k)
1) Maloveska, M. (2018) Neurol. Res. 40: 372-380.
2) Shimada R, Nakao K, Kibayashi K, et al. (2012) J.Clin.Neurosci. 19(3): 447-451.
3) Da Mesquita, S. (2018) Nature 560: 185-191.
4) Shimada R, Abe K, Kibayashi K, et al. (2014) Neurol.Res. 36(3): 239-246
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19. Wiy —427 oY —%FH L= STR fiftr

SR, AR
(FEE)

(B#9) 4~ 5 DNA 1 STR & MEHEN D . Eti FE 0 LRI S BT A EeAE. RAEEDOE N %
FIH LT, IR EEOME AR CIASFHINTWD, STR kA iR L, HiFEEY 4 B < ukE) L7
BXOREENE 0 & KEEDOHEE DM T O TV DA, W MAEBEIR 28T 5872 Lo, KEKROA TG
WENNETDHEENH -7, STR B FITITIEIROERL - A « RKEORE 2 22803 e 5 2 & 3H
L EN->oH Y, W —47 o —T STR OEHIZFHD Z & T, RKEBLSNDOSZHERHF]
M L7z om LA ST b, STR OEAIfFERET HERCIT. KBS DM T 7 A ~— & 3%
LT PCRICELY BB A IR T 575, 774 ~—OAEIC K o TRRBESILSNC S RKARBLSIE
HEOkk % 70K SO DNA BH Zffat T 5 Z LN TE 5D, ZhETIE, EfFRsIPoL2MiERE Eh b
W TE 2B L TORE LW T2,

Z 2T, ARBFETIX STR Z KAy —47 o —Cifgi 3 288, IS OREICL > THboNnb %
RGO & bk & 723 FRFEEE D DNA Z it L7258 1IC/R b L2 B mELZ P 2NN T 5, £ D5, DNA
DRI U T, I RBO SR 2155 7= Oy R ICET 2 3G o N5 B2 5
b,

(7)) v MEYElR B E L, AGERRI TR Hnb i Tnns 15 &FTd STR % multiplex PCR
THESTT72ODT 74 ~—t vy b (PS) Z2o%KiEtL7z, 1250 PS % STR IFEFFELSHI D BUS % /MR
IZT256DT, 9120 PSIE, KR —7 o —TCEEE T HESELEE L T, RARBREGE
SaEBET L2000 THS, iD= bue—/L DNA IZxf LT 1st PCRIZ L > T 15 % FT® STR
BRI 2 RIRFIZEEIE L72#% ., 2nd PCR Ty —7 2O Z 7B Lic, kRS —F7 o —%2 v
T 2nd PCR FEEM) DOBELH 2 A LTz, BUAG L72fiFING, A—7 Y =20 Y 7 s =7 (FDStools)
ZFIFH LT STR @A s L, PCR T 15 % FTo> STR fEIKANHEANE X dv, BlAIfRRE S iz g ii~iz,

(FER)  EfFEY % B/ NRES T 5720 D PS # W25, PCR KGO EAERMIN T T4 ~—% A
~—&720 % STR OV — FEMIEF NS Ieodz, —J5, RSN & e KEREUS T 57290 PS %
HAWgGa, 7794 ~—F A ~—DEREITVRho72b DD, STR A MZED U — FEoiEb-%
DREL oz,

(5#%OTE]  EERINER/NREIGT 57200 PSIE, 774 ~—REHMIEOEFET, (4~
—H A —DERBEOIEZK D & L HiZ, PCR EMOH A XGHER T T4 ~—F A ~—&RE
TE DR 5, RS 2 R KIREUSGT 57200 PS IZB L Tix, PCR OO 7 T A ~— R %
LT, & STRICBHL CTRBED Y — FEAHR LN D L 5 BREISGEERET 5,

LB PCR Stk Db, 5 ADIY 7% AT, STR OKERLT, ITEERSIT D g
WAEIG L. DNA OORE L OBREZRNS, 2B, AFRIIARAMIBE B2 ORREZ T THElE L
TWo (KRES 1 408),
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(3R]
1) Hoogenboom J., van der Gaag K.J., de Leeuw R.H. et al. (2017) Forensic Sci. Int. Genet. 27: 27-40
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2 0. Application of conditional reprogramming culture to analyse Japanese primary ciliary

dyskinesia

Atsushi Kurokawa!, Mitsuko Kondo!, Nahoko Honda!, Mami Orimo!, Tomohiro Akabal,
Mayoko Tsujil, Ken Arimural, Osamitsu Yagi!, Kiyoshi Takeyamal, Kazuhiko Takeuchi? and
Etsuko Tagayal

(!Department of Respiratory Medicine, 2Department of Otorhinolaryngology, Head & Neck
Surgery, Mie University Graduate School of Medicine)

(Purpose] Primary ciliary dyskinesia (PCD) is a rare genetically heterogeneous disorder of ciliary
ultrastructure and function, and has been diagnosed by transmission electron microscopy (TEM), a
high-speed video microscopy analysis (HSVA), and genetic analysis V. To avoid the misdiagnosis of
secondary ciliary dyskinesia derived from infection or inflammation, primary cell culture has been
recommended in PCD diagnosis. However, the success rate of cell culture is not so high. The
conditional reprogramming culture (CRC) method, a combination of a Rho-kinase inhibitor and
fibroblast feeder cells, has recently been applied to airway genetic diseases. This study aimed to

evaluate the value of CRC in the diagnosis of Japanese PCD.

(Methods] Eleven patients clinically suspected of PCD were included; airway epithelial cells from
biopsy specimens obtained through bronchoscopy were cultured at an air-liquid interface (ALI)
combined with the CRC method. Ultrastructure by TEM, defects of mutated ciliary protein by
immunofluorescence (IF), and ciliary movement by the HSVA were analysed. Genetic testing of
blood was performed in a part of the patients. This study was approved by the Ethical Committee of
Tokyo Women’s Medical University (Approval number: 258C; April 10, 2018, 5819; September 18,

2020). Written informed consent was obtained from all patients.

(Results] CRC exhibited more augmented proliferative capacity than the conventional method,
and yielded dense ciliated cells (Figure. 1A, B) with a high success rate (~90%). By genetic analysis,
two patients had two heterozygous mutations in DNAHII, and one had compound heterozygous
mutations in DNAHS. In patients with a positive PCD diagnosis, the ciliary ultrastructure
phenotype (ODA defect or normal ultrastructure) and IF findings (loss of DNAH5 or DNAH11
protein) were confirmed after CRC (Figure 1C, D). In DNAH1I-mutant cases, the HSVA enabled the
identification of ciliary beat patterns exhibiting reduced bending in the proximal region with

reduced waveform amplitude.

(Discussion] Epithelial cells showed a ciliary phenotype in PCD following ALI culture with CRC,
which facilitated PCD diagnosis. In subjects without PCD, SCD is reduced after culture, which
helps rule out PCD 2. To improve the accuracy of PCD diagnosis, it is necessary to establish an

efficient method in airway epithelial cell culture. CRC can acquire stem-like characteristics of



preserved ability to differentiate without altering the genetic background of primary cells . In this

study, primary cell culture with CRC allowed rapid expansion of airway basal cells from small

biopsy specimens and generated well-differentiated ciliated cells with a high success rate. This is

the first study to investigate Japanese PCD with cultured epithelial cells from biopsy specimens.

Approximately 30% of PCD cases exhibit normal findings on TEM; IF is useful for diagnosis 4. The

DNAHI1I mutation is a common cause of PCD with normal ultrastructure.

(Conclusions] CRC method is useful in
PCD diagnosis, and provides a useful tool for
ensuring that the clinical phenotype and
genotype are compatible with the ciliary
phenotype. This study might contribute to
PCD diagnosis and future research in

Japan.
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Figure 1. Primary ciliary dyskinesia (PCD)-derived human
airway bronchial epithelial cells cultured using air-liquid
interface method with conditional reprogramming culture
(CRC). (A) Toluidine blue stain. (B) Immunofluorescence
with anti-acetylated tubulin antibody visualizes the entire
ciliary axonemes (green). (C) The defect of DNAH11 protein
was confirmed after CRC in DNAH171-mutant PCD case. In
control cells, DNAH11 protein (red) was localized to the
proximal region of the ciliary axonemes. (D) Transmission
electron microscopy of a cilium in PCD. The defect of outer
dynein arms was maintained after CRC. Scale bars equal to
(A-C) 20 pm, (D) 100 nm.

*For a color print of the Figure 1, see page 120.
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