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TV NA = —IFICB T, Miflash 7T I v A R (BABL) OBREZBEME LT I v A REURERZ PO
TRIRBHZE M £ 1 5 FICE VITOIL T E T, FERMMOIFREAENT & 5 VW TAFFF OB O PET OFEFRN G, Alfash
7 InvnA REBREIZEFF2RIEPBDO NI OO, FBIEDOUGEIIIE LR -7, 20 2 146 AT, FDA
78 Aducanumab Z T AZREIE DS & TRAZEZ L2 DD, clinical benefit IZDOWTIIHET —H 205
FETITITEDL T, Phase 4 DARBBZERKRAERZFARBEEITRKDOTND, ZO LI RN TIZBNT, £ < O
RZEITIR DIER > & oy FRERNRIR 2 R LT D,

WFERRFEARE L, TAYNA Y —IRET N~ U R AFEB L OT VYA v —Ji ke MNEEFEEMZ VT
MR 7 0 7 A — DT 2 AT MRS T 2 v REEFED R O 5 e L 0 B R GRIER(T - BEEERT 205,
VRS RTED Y VERENEE LTS Z EZH B LT (Tagawa et al, Hum Mol Genet 2015), % L TC,
Z D7D MARCKS D U U PFRAb 233 7 AZEPEIZE#E LTV D 2 & 23 L, MARCKS @V gk % % —Efi%E
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Fdo DT sIRNAIC Lo THIHIT 5 Z & TTAYNA T —I{ET NI T AD T T AJFENLETE D Z L &R
L 7= (Tagawa et al, Hum Mol Genet 2015), F7-. pSerd6MARCKS \ZxI9~ HHiAZ ER L CRIELEOAZITH &, &
PEMRRZEE NP STz, T E S EICIT 2 O TR, MIlNIZ ABEERB L= —n B/ e —v A%
B2 L7ZBRIC i S5 IMGBL A3, R Ot 22 L o TLR4 IZHEA L C, MARCKS U Vb A#FE L C, v 7 A
EVEICED Z 2% R L, S HIT, IMGBL FURDIIERTHR G (B FESH) ICRIEMRINRERH D Z L oWt L
(Fujita et al, Sci Rep 2016),

S DI A D TR H, IMGBL 1, ¥ T 7 ABMEDH 72 64 JAILO =2 — v » OMifsE (TRIAD 7 m—3
R) BHES L2 L DA T =X L IMGBI-TLR4-PKC-Ku70 U > (LD > 7 F /URRETE AL & U U I(bic L D
Ku70 @ DNA HEEEHEIEEEIR T CTH D 2 & 2% A L7~ (Tanaka et al, Commun Biol 2021 in press), Hit K HMGBI
b e/ 7 a—F bR (FEFHRET) 2RER AD T A~ U RLEEEITo T HAIC Y, Mg, v 7 A
B, BAERED 2 TE EFLT5Z & 2R L7~ (Tanaka et al, Commun Biol 2021 in press), MIZ <T. Wk
ZEPHRE A 1L, VT o —/IMERIERSE (DLB) 128\ T % pSerd6-MARCKS HM72S, o X 7 LA v OEERTIZH
ETCVDH Z L&A Lz (Fujitaet al, eNeuro 2018), ZAUS D25 HMGBL % i L 7= MR AASE DL A3 |
3RKBHIEZ T U & L THEEOMREMRBICE X T\ D Z L0 HEE S, szt 2 msl+ 56t e k
HMGBL & &/ 7 m—F /VHUAD 3 RZMEMERRAE LA MEA BT 6 LT —RADITIE ) T RE /R TR g o —
AThbEEZEZLND,

F T, AWFEBAZE TIZ. 1) HTLHMGBL B RE 7 o —F LHUA (non-GMP) DF 535 (F2 TS vs #RES)
EEREEOREICEITI 2L, 2) TV AL v —IRICIR B 2 FFORTBRAISESEZMESE (FTLD) DE 7 /L~ 7 A
(PGRN £ H-KT ~ 7 A TDP43 ZH-KI ~ 7 A VCP A F-KI v A, CHMP2B EH-KI ~ 7 A ; JEATHZEIZ BT
BT HE ) IC[AERDIGIREER 21T > CTHREBOILRZKH Z &, 3) HLHGBL & ME /7 o —F LFiiRDEH]
fbEH#ED DX T X —REORNTHIEEZENE L, 4) &b T, FILD IR DIHREA I = X X & G
I LT, POC DFENLEK D Z & & LT,

1) &5k - Fh &0k

B FHG-3 X OIRINAR 512 X 0 MRERR N~ 1T LIl O E B2 e+ 5, #5155, B5 B2V T,
LIFDEY TIT9, BTES, #IRENZ &5 MR, &EEZRo CHEM L, kL7 re L, fie
N TgG Hiilz v 7= ELISA #47\, Al U< | BBB Z# X THMAARRIC A - 72 IMGBL & NE / 7 o —F gk & E&
L7z, [FRRC, JEREE T 7 ¢ Egh (b LI ) ofite b 1g6 iRl X 5 ikt 247
WIKAERRN OTUABAT AR LT, OO % H L1, BBB Bl A~ U AMik&E, 58, ELISA TOMK
M EARZHWVCHE L, /o, X0 EMEzd7-01c, BoRlEED E L7z, bt IGBl & hE /71
—FVHUR%E Biotin B2 B NS I L OERES 2170 Avidin-Biotin KRG A FIH L 7z oz Yufa ELISA
ZAT-> T, BEHUROIGEMBNE R 21T o7z, ZORE, bivbdo$t IMGBL & M/ 7 o —F Lok, @
HEDNWTWDRELHE1 %% LRI DT BB #iBild 5 2 &L Al Lz, 7o, R TES, ke b
(B BFRRR T O - BEE R Lz,

2) ATEHAIEAREZMEIE IR R~ D TR 2N R D R
A B L7 4 FREE O BB IBTEE A MEE (FTLD) OF 7 /L~ 7 A (PGRN ZH-KI ~ 7 A TDP43 ZR-KI v ¥
A, VCP ZH—KI <~ A, CHMP2B Z#—KI 7 &) (Homma et al, Life Sci Alliance 2021)iZ. EFOHEE 1
MOHEE SN D IGE- &G & TIRIRFER LT o 7o, BIERFITFRTRFHI B W CRER & Td 5 O T (Homma et
al, Life Sci Alliance 2021). Morris Water Maze iR CHLF Z /R9 G2 RIERFH & BT, FDOHNHHE
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&M LTz, 2 har—bk b Ig6 F&HBLVIMGBL & hE /7 m—F gz b L7 FILD €7 v~ T A
FEZOWTC, F 5T B L O GBMA% 3 » AREN D, 7 CITH UGS L7- Tk (Tanaka et al, Mol Psychiatry
2018; Fujita et al, Nat Commun 2018) (Z#E U C Y-maze, Morris water maze, rotarod 7% & DITENEMNT 21T
STOBHIT, ITERT. 26T BRMEE S 7 7" 2B, W BRET L. AL RT 24T o 7o, T ORER. HT HMGB1
B NE/ 7 =T AR, R DRRE AT 0L R E KT L2 45O FILD £ 7 /L O TIZBW T, 3HlHE
DFET A P TIEMRFICSEEZ R L, S 612, BIRBLAT R, A 2T Ic X - T, niRelas o ik &
72 DB OSGEE MR LT, AT, AotEZr LcEE - B EIZBW T, 28Es OB fiffT
NOITRIERIZERD e o7c, TNUHORMRITFHRICE LTE LD THEK L Jin et al, Commun Biol 2021),

3) HMGBL HLiEDIBF LB L OREBE R EA~DEHNKREF (B3R AT T VIRE)

5T, AWFIEBHFRE TIT VC Hckb & & HITHMGBL & / 7 v —TF v e MUADEREEIT ) RNV TF v —REDE
CRAET VOIS E LT o 77, DRG fLOFIA (https://dresources. jp/archives/1776) 12 L AuiE 2017 R Gl
TR AR TH 3,500 T ADT VYA <= —JREEBND M, 10 FZITITBEET 37%2L EHNT 5 & TS
Lo LIzRoT, MGHEGEEEZT, 1000 AOBFEELXIRICL T, BEBEMAFEM 2 0 0 M &HEET
AU, FERTE B2 2 0 kM2 72 %, FILD THZD 1 0430 1 REOTHENEESILD, AFERREE b &1,
TV NA = —JF, FILD FOFEHEIZ T DI FZE IR, BREd A/ _N— g o BRI~ DR G
R, EEEROWT b TRENWEDIZR D,

F 7o, AWFZEERFE I OREEE 21T > 7=, IMGB1 & / 7 m—F /L b hHUfA, IMGBL £/ 7 m—F L= 17 X
PR E HIZT YN = —IFGICK T DEIEE RO v — 2 O IR & 7 2 BRECY %2 FriF MR A T D,
AWFFEBFERE O R H 1 TR LD fil 72 5 50715 & B G- 8id, 43I0 8 H R (2 SR A 240 5 &
RKOONDHHEHELEEbN S, £7-. RIEAEEERAIEET L~ 7 A (FFFEBIRERFE 2 BH%E L7= PGRN Z8#-KI
~ 17 A, TDP43 ZEH-KI =~ A, VCP ZHR-KI ~ v A, CHMP2B £ %Kl ~7 A) % HWT HIGBI &/ 7 m—F /L
t MURDIBEENIRZRGE LT, OO0 AFEO~ 7 AZEBT DIEFNREFEFHE L, SERBOILRIC X
> TC, Btz X -7,

4) FILD (28T DIRHE A 1 = X L OFER

AW I T, TRTEHRIEIE MR R RE ~ DI R OFH] 217 > 72BRIZ, A48 T FILD JRRE DFEHH
ZHLMNI LTz, T72b b, &mt FTLD @ 4 fEDEF /L~ A (PGRN ZR-KI ~ 7 A, TDP43 ZHRKI <7 A,
VCP ZH—KI v~ 7 A, CHIP2B £RKI ~7 A) (X, ZRERTFHRRDHICHEDLLT, Wb aEH ot
R o BEFE T o> DNA HEGHEEIEREAME T L TR v | MR &0k L7z H 6 DNA B IER K 0 S L
ARSI FAET D, ZALDH D DNA ¥ A — U %4 2 7= AR 3 FEE D Fi 2> D AFFEMARSE  (TRIAD R 27 11—
A) &EZ LTV (Homma et al, Life Sci Alliance 2021), TRIAD %7 n—3 A& Z Liz=a—n U 3JE
(2 HMGBL Z ftHi 3% 25, HMGB1 75 TLR4 (TG U CRRE T 2N S 7 /WX, = 2 — 1 U AEFFICHZE 7R DNA 1215
EAER 7 Ku70 © VU U E{bA i Z L, ZOf55%, DNA EEEMKRED 2 IRIVICPHE X415 (Tanaka et al, Commun
Biol 2021 in press), Z X 972, FIIFE-HMGBL HH—MiflsE & 5 BIEBR O 0 IK LIT XY | MlfasE DL
23 FTLD JRRBICI W T hiEE & TV D Z & AR L 7,

AWFFEFHFENZ Lo T, IMGBL &/ 7 v —J Lt MR R HETe 72D O M L LT, JeATIFSES
FOARBFZEBFEIZ L 0 (AD & FTLD OO~ 7 AT T /Ix LT, — & LI TR 2 5L B % OR8m  TEBR,
JRERRAT . AL FRRAT CHERE L7z, AT, AMFERRR LI T L CHED TE 7o, ANary W7 a4 —254
ST —=EDSFFRy U — T NS b HMGBLI-TLR4A-PKC 3 77" F/L A8 2 O DOFRAVE D Hf U 7= g B D k%

3



JREETH A Z L NI REN TS (Jin et al, Commun Biol 2021), 471, HMGBl &/ 7 m—F /Lt Rt
KD FERCAFIE « BERRBR 2R T, BAEICE LD AX T L TCEDOFEIED T2 ORISR T 720,

Clinical trials for Alzheimer’s disease (AD) have repeatedly failed for the last 15 years. Anti-amyloid beta
antibodies, the most expected category of anti-AD drugs, developed by Elli-Lilly, Pfizer, J&J and Roche were
not sufficiently/statistically effective on cognitive or memory symptoms even though they succeeded in
decreasing the burden of amyloid beta in the brain. Very recently, FDA accepted Aducanumab of
Biogen/Esai under “accelerated approval” system, while clinical benefit of the anti-amyloid antibody is still
discussed, and FDA additionally ordered Phase 4 clinical trial for formal approval. In this situation,
pharmaceutical companies are searching for “next target” to develop anti-dementia drugs, and their
gathering of information from academia is becoming more active. One of the prevailing ideas is to focus on
earlier pathologies before the onset or even before extracellular amyloid aggregation.

Initiated from our previous comprehensive phosphoproteome analyses of cerebral cortex tissues from four
mouse AD models (5xFAD, mutant APP-Tg, mutant PS1-Tg, mutant PS2-Tg) and postmortem human AD
patients (Tagawa et al, Hum Mol Genet 2015, Ref 2), we have reached to a conclusion that HMGB1, a
DAMP molecule released from a small number of intracellular-Ap-accumulating neurons during necrosis,
triggers secondary necrosis of surrounding neurons (Fuijita et al, Sci Rep 2016; Tanaka et al, Nature
Commun 2020; Tanaka et al, Commun Biol 2021). In addition, we confirmed that TRIAD necrosis (Hoshino
et al, JCB 2006), the subtype of necrosis occurring in AD (Tanaka et al, Nature Commun 2020), initiates in
cortical neurons of frontotemporal lobar degeneration across multiple gene mutations from the early
pathological stage (Homma et al, Life Sci Alliance 2021). These phenotypes are also confirmed in
postmortem brains of human AD and FTLD patients. Based on the HMGB1-mediated cell death expansion
hypothesis, we have been trying to develop our human anti-HMGB1 monoclonal antibody (#129) to a
therapeutic drug both for FTLD and AD.

For the purpose of developing human anti-HMGB1 monoclonal antibody as a new drug against FTLD, AD
and other dementias, we set in this project the following two aims, 1) optimization of the administration
method and dose of the antibody and 2) evaluation of the effect of the antibody on frontotemporal lobar
degeneration (FTLD) model mice. Consequently, 1) we determine the most appropriate administration
method and the necessary dose for the therapeutic concentration in mouse brain tissues. 2) We also
confirmed therapeutic effects on four types of cognitive function test, morphological changes in
immunohistochemistry, and biochemical changes in western blot and so on. These two points are the most
frequently asked questions when we have preliminarily discussed with domestic and global pharmaceutical
companies, and we could prepare the answers for them in this project. We also made a business plan with
some venture capital companies for the future license-out of this drug to domestic and global pharmaceutical
companies.
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B RN 535 L O TG L= HMGBL HLiRA~ ™7 2 O Mk A4 BI Y 2 3838 U CIMELER I c B3 2 = & 28 5 9
L, &5 - G EORGEEZIT> T2, £io. 4 BfD FILD HFE~ 7 ATBW T, RPURIZ X2 —EO7RH
PERELGE N R A58 0O TV D, ARBFZEHIRI PNIT BRSO o T v — RN A ATV, M) O & 53125
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