2022 2023

Masumoto, Junya

Establish of aberrant liquid-liquid phase separation disease and identification
of causative target molecules
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In_this study, to elucidate which proteins are involved in the formation of
the "ASC-speck”, which exhibits liquid-liquid phase separation, we utilized a human 20k-protein
array (20k-HUPA) to comprehensively identify proteins that aggregate into the "ASC-speck' and
proteins that collaborate with ASC and other proteins. Among them, we have named a protein
collaborate with NLRP3 and aggregates in the "ASC-speck™ as CANE. CANE possesses a disordered region

associated with liquid-liquid phase separation. Dysregulation of CANE suggests a potential link to
inflammatory diseases related to aberrant phase separation.

ASC-speck




¢ X C—19. F-19—1. 2—19 (dm)
1. WFEBRAE 4O &

BIFE, MR OWIEAR BRI X DR & W O BEEITHEST STV RV, AREFZED B I,
FMAE PN O 53 B K 2 MBI Tl STV R WAIIRE N K e 7 Ly SIS ET 5
PR E D D T AR B R B S 2 WL T D 2 E TH D,

7 v A KXo DNA/RNA 72 & DRSS, RREMERERZ 2% X7 B e Bk, M Nl
EIRT D AR MR RSO 7 A L A JEYSHIAE C IR O/ IMARBIER S 5 IR O /IMATE
RIEMED A M A THD IL-1B DIEVELICHEDOHIIN B R GEEAER TH A 7T~ Y
— ADBRDOBIZ bR BND, ZO/MRIZA v 7 T~ Y — LD Th b ASC &t =
L ASC-speck EREEIL TN D,

WV DR FE A AP L 0 E < BROE T & B ERE NI SEBR R T O PMAY R Tl
7 IuA KR RNA 2 ASC #&de X o/ EFEAMER L, FEAEFR EHEH 252105 K 5 ek
WIZEEIE T ASC-speck ([ZEHET DEETBIE Sz, F72, AT ASC Z & e/
TOFUAERITIL, A ZEMEMERIRELIE(ALS) DJR KB T D —> T, KK BECES B2
KIRIENME R AL V&2 H D FUS R0, v =7 L— JEGERED B CHUADERN TH 5 SSB/La <0, %
Fefb B & L X7 BTk 58 7 7 v —F VBRI BT ASC HUiR & [RIRFICEEE S Q=R S J
Biol Chem,1999) (fit)11, ¥4 & J Biol Chem2000), LI EDOfERIZ, ASC-speck & itg AR/ &
DR ERRETHHDTH D,

2. WHEOBEH

% 2, ARFE T, HIBEPN ORZIEFE /B & 2 ORI Gy I &S AL T e W HIRR R NI 23
ET DB OFAE%E ASC-speck Z#LY FTIZ L CRER L, ASC-speck DB 2 il 4Btz & o
L TRENEE LT RENER SN T ONEH LML, ZOH LWEFO#L 725
ETHE D T2 FET D, £ LT, ek, MR ESCRIERBIKT 2 B0 TP IS0
T IRERR I & 5y TAERTEIRIE & L L T2\,

3. RDOHE

1. ASC-speck FE R E{RET HIHE I NVBEDRY)—=2T

o AFRIEMEMAD 2 N B ER LTce k2 X N7 T LA (20k-human protein array:
20K-HUPA) % biotin k. ASC %A MI L7 ATV —=2 7 CRIET D,

2. ASC-speck DFFH & TOF-MS [ZKDREE

ASC-speck Z MACS T4yt L. SDS-PAGE TIEIL7-Dh ., GAH ¥ v /37 8% TOF-MS CHE
T %

3. RAELE=2F D& ER i EEE ASC—speck FRRIZH 1T 5% E D EL AT

2 TRIE LT=F R0 B OWRIEAR S BERR APE I O\ T, SORBEMEE TRl %, SRR To
BAPREE IR 2 AT U IR IR DRI 2 PRIR T 5, RIRZEVEFEI O T IZ DWW CHIE R AARE K
R OB E 2157,

4. [RRBRATOER

FIE LTe s R BOFEREER L, Z2VE, RIESRE B CIXIIEMAIRE O Rk 5 0TR B 4 E /b
T 5

5 ETIBMTERELTHERT S,

FE LIS RO BED T U AT 2=y 7~ A ER L, ATBIRBRCHL RS M 2 75 SR
)7 FIECHNTT 5,

6. RBEMDBEEEET 50 FIENEZRART S,

RAISEEERED O . a7 kBT A4 7 7 ) — D2 2T | FiFEEE COEBRTRE Lic¥ vV E
2 K DI SR TLET D0 T DONA AN—T" hART ) —= 0 T BB RET 0T A
TUREHE =DV AT LTI, U — NMEAMOREEZITO .,

4. WrIEECE

ARFFEClE, IRIRE Y BEDOTERE % 7k~ ASC-speck (2 & D X 5 70y T REN B 5 L ¢, JRIENIE
ST DONZE BN L, 2O LWEFFOSE L 72 5 BRI S T2 RIET A0, &
20k # 2 /RIET VA ZHWT,ASC EFAAEHT D42 "2 E° ASC L+ 2 % X2
BR(A X T 7 b—2)DH b, {RiIkIE TEE S R < FRBE 3 2 RRAMMEIk 2 &> & 7 B %
BH 52N LTz,

NLRP3 %# beit i L7- A7 ) —= T T T TN EEONT-Z 0 BDHE, &
7 ENERIC RIRA I 2 & Sl &~ /X7 B % CANE L% Liz (3 1),



3= 1. The top 11 candidates with the highest ALPHA signals for further screening.

Ranking symbol FLJ clone number  ALPHA signal (24 h incubation)
1 LEKR1 FLJ16641 124,373
2 PCCA FLJ96567 93,961
3 CANE FLJ40383 36,977
4 undefined FLJ32790 33,682
5 undefined FLJ33056 31,703
6 undefined FLJ26164 31,496
7 LINC00176 FLJ27267 24,517
8 undefined FLJ44789 24,316
9 undefined FLJ45691 23,531
10 undefined FLJ23487 23,526
11 undefined FLJ40883 22,895
*Positive ASC(PYD) 11,169
control
*Negative ASC(CARD) 1,909
control
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