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1) Suzuki T., (2021) Nat. Rev. Mol. Cell Biol. 22, 375-392.

2) Chen M., et al., (2017) Proc. Natl. Acad. Sci. USA 114, 4954-4959.
3) Bimai O, et al., (2020) Curr. Opin. Struct. Biol. 65, 69-78.

4) Chen M., Ishizaka M., et al., (2020) Commun. Biol. 3, 168.
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PML body IZEEMNIZ RITET DERIR OMEER T, ZOHERIAFICE L 07 a~F VBEER TN E
TNWDZEnD, B FIEFHBEIOL S LT LEZX6NTND, LALARA 5, PUL body
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% Z & T, PML body EAHEANEHT 27/ AEBAFE Lic, EORER, PUL body 1% Y Yol ¥
VTN T ALESNTH D VS300 EAHANER L, OB G TR OS2 15 LT 5 2 & & L
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. '-A'» PML body : -4 .
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1. Kurihara M., Kato K., Sanbo C., Ohkawa Y., Fuchigami T and Miyanari Y. Genomic profiling by

ALaP-Seq reveals transcriptional regulation by PML bodies through DNMT3A exclusion. Molecular Cell
78:493-505 (2020)
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N7 7 =B X X Atg BHEEIIICY 7 — hENDHZ LI LY, REEEE, A— T 7T
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ENBERIND, ATC2 OMEERBICE > TAH— 7 7 V=T 2R EOEBECEIEL T D)
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(2% 3]
1) Fujioka, Yuko, et al. (2020) Nature., 578, 301-305.
2) Hayashi-Nishino, Mitsuko, et al. (2009) Nature cell biology., 11, 1433-1437.
3) Axe, Elizabeth L., et al. (2008) The Journal of cell biology.,182, 685-701.
4) Ogasawara, Yuta, et al. (2020) Nature communications., 11, 1-12.
5) Osawa, Takuo, et al. (2019) Nature Structural & Molecular Biology., 26, 281-288.
6) Tamura, Norito, et al. (2017) FEBS letters., 591, 3819-3830.
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T MBI ENTWDEZEMIENATT L TIE, BNAlT Wit &7 F/UGiE, Ras 2N L7mv 7
F G, 3 XL p53 FRIK O BEBEH 2R R AT ko TERMEIICHEIT L E T, FOf T Wat 7
FITFRD A DOBIRICEE e E 2 Rl- LET, Wnt ¥ 7 L OMFIE I IE R 2@ FIc B0 T
AR O3 b/ EE 2 SR E U TR 72 & OTEIE 72 E 2 £F 5 Mk O M 2 MEFF T A 72 DI
et EZ RI2 L CWET, AT INETIZ, 28X F 2 U I —F RNF43 3 Wt L BARD 55l %
FHETAZLICEY . Wnt V7T LDOAD T 4 — KAy 7 EIKICEE T2 2 & T AR ET
CLUTHRET D L2 WE L TE £ Lm, 20 RNF43 OFEREIT. AN RTEREMED U U lRMkic
L0 RFEMEICHBE STV ET, RIBBAICEB O TEIE SN DB A RIZRNF43 ¥ )7 g
@ﬂ@m%ﬁ%%m%ﬁ\%@%%UV@mﬂ%bﬂé_k;i@ELﬁ%“@%b%@ﬂt;
DET, FLFAITLETLD, RNF43 23 pS3 BRIEZMfIT 562 L bMELTWE L, Ll
RNF43 DV Rkl Wnt & 7 F VNI ER 72 8 N 2 R D% LT, p53 R 2142
FEREIZITBE L S AT L, D F D RNF43 OB A RIZ L 0 BETEHAL Lz Wnt &7 v o
i%E’Jszg% L LTCEORDRHFHE LT -5 RNF43 13, L VR p53 v 7 w248+ 5
RN SV £T, EI TV RETMILOMEEITo7c & 2 A, RNF43 AR 72T Tldfifnz
JEE L TEEHATLEN, 222 ps3 2 RNEHLT2ER A2 5 2 L 72 < Ras iEMEL AR %
— BT % 720 CREE LS ATRELS

720 Uls, Bx OFFIT, RNF43 | Esiam —}] B \—}—}
RRD Wit ¥ 7T NAREORALL Wt ‘Eliib = Ras ‘Eliﬂ'. p53 ﬁmz

[RIRFIC pS3 M 2 S~ 272, £ @ A0
BePEFE S /v D 3 B DIERLIZ 2 DD / 7\RNF4VV
BARFOERIZT T THDHZ & RNF43 RPAZR

ERELTOET,  SRERDSAICEIT2ERERY FT—2

C P ey
1) Tsukiyama T et al. (2021) BioEssays, 43(4), 2000297.
2) Tsukiyama T et al. (2020) Nat Communs., 11, 4586.
3) Tsukiyama T et al. (2015) Mol Cell Biol., 35(11), 2007-2023.
4) Shinada K et al. (2011) BBRC 404(1), 143-147.
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SRR ICT R LT AT T V| [ 2 i — i BEC & 2R IR R O i
BREN L CTWD Z ERAB D E 7272 34,

EE BTN
1) Fujioka, Y., Alam, J. M., Noshiro, D., Mouri, K., Ando, T., Okada, Y., May, A. I., Knorr, R. L., Suzuki,
K., Ohsumi, Y. and Noda, N. N. (2020) Nature, 578, 301-305.
2) Yamasaki, A., Alam, J. M., Noshiro, D., Hirata, E., Fujioka, Y., Suzuki, K., Ohsumi, Y. and Noda, N.
N. (2020) Mol. Cell, 77, 1163-1175.
3) Noda, N. N., Wang, Z. and Zhang, H. (2020) J. Cell Biol., 219, €202004062.
4) Fujioka, Y. and Noda, N. N. (2021) Curr. Opin. Cell Biol., 69, 23-29.
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2) Hiroki Kusaka, et al., (2020) Protein expression and purification, 172, 105631-105631.



[LUROIL]

MEEDEE EZHFT SN AD=X LIZEET HHR

K4 - OF |Efs !
prig « MEHREREE - RFBEERE AT - LAt IE s

[ZEE]
BRIERR R | I RER S X O AT S 7L 7e & &5 U CTRNICIFEE S 2 8 ATHE
IRRBFROBEEEI L, BRECCREMM DR 242 2 & THRN= 3L X —BOME M % HE
FFo 2, BUR FEBIE it < 2 6 BRKE LOMEHEOREICEE TH L Z LA LN TV D, Fa L,
BRI L OV 2 A b 7 O TSR E 1 28, K TIHICL 288 2L X —1K
BOE A B =X LI OWTHIZEEIT> T& T2,

AT TUXFe & D338 5L U7 BUR O M EE > —I2 DWW TR T2 23, FUR T L
EOREEALEZEINT D7 NV a—Av o THENRS O | BRI ORI AL & DR
PEA R L TP 2 — EI2R> TW 5D, IWliT 5 EHR TEIC L 2 =RV F— T AT A
OSEENME T LC, MBHEDOEFIENHERF CE <25, LvL, TD A B =X LT3R
STV, MR Y S AEE I XA BTG AR A L. AR &2 72l L » Tl s v, 7
DAZTT P UHEOREE LTRIHEN S, LavL, MBHEDOZ L £ 72 X IEm 2SR E T 7
QAT T UV EERT D, o, BUR FEO T a 2% 77 o2 N EOFRE I &=
FETHLINIRATHD, Fexld, A A=V 7 EEMHERREZRHWT, KR FEHIC T 554
JafE ) U EEBOBB IO T a2 2 75 0D D AR ERE LT-, FORE 5. FHE o BN
BLOEBHAHEKR FTHRICB T 27 7% RUBER ) VIEEEZIKTL, OO TaRZ 7T
CUMHOAERERIN U, K TEO T 0 AL 7T oD AR ERET S EIEFAREICB VLT
MRIEENME T L CRaPRE NI Lz, —J7 . B~ 7 RZB W UIMANRIES L 02T 5
RMOBALN L E LIz, LR -> T, R FEOT A% 7T v AR IE R R E T i i
KT S, B~ T A TR EEZENT 5 & WO WOERNRS 5 2 & BRIz 2,

7 2D FETEOILAE

4/
EERFREwIX

P, =
[ B

(MiEfEH FH'S)

Scalable Brain Atl

TS5& KB i< X
xE 4

FRARET T I ER

- ' MEEEE
. euERH ¥
KRG TFF U BER (MnfEfEHL EHB)
U EEDOSH
El BRETHO7ORL27 7P ERBEEFECHTOELETEEI-BHICHETHIH,
B A TIRIEARIEES| S LnE@EZENY 3
(2% 3R]
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2) Wang, et al. (2008) J. Immunol., 180, 1565-1575.
3) Sekine Y, et al. (2009) J. Immunol., 183, 7966-7974.
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5) Sekine Y, et al. (2012) J. Immunol., 188, 6194-6204.
6) Saitoh K, Kashiwakura J, et al. (2021) J. Immunol., In press.
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Pharmacol. Ther., 215, 107622.
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ZAEH S5 L Csk T & D Lyn iEMEALAMH O R A BlE S
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PAEORE RSB, STAP-2 13 B MIFUZ VT Lyn & Csk DR ( g?g;j |
B8y b UCHERE L. BOR R A7ME B MRS MEAL B 2 S5 T =
HEERT X T Z =5 ThHZENrRgEn- (K1), £7- Reduced inactivation of Lyn by Csk
ZOWFRIZ LY STAP-2 BERED A AHHIBIEZBRS 2 = LT & i the absence crSTAP:2

A 4

Abnormal BCR signaling
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1) Saitoh K, Kashiwakura J, et al. (2021) J. Immunol., In press
2) Sekine Y et al., (2006) J. Immunol., 176, 380-389

3) Sekine Y et al., (2014) J. Immunol., 192, 3488-3495
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Chromatin plays a central role in the eukaryotic cell nuclei to protect DNA, regulate spatio-temporal gene
expression, and inherent epigenetic functions from generation to generation. The building block of the
chromatin is the nucleosome, which consists of an octameric protein complex made up of two copies of each
H2A, H2B, H3 and H4 histones, wrapped around by ~147 bp of DNA. Most histones are deposited in a DNA
replication-coupled manner. Changes in the chromatin structure, like the deposition of replication-
independent histone variants, are thought to contribute to specialized chromatin functions in a tissue type-
dependent gene regulation, cell division, DNA repair and heterochromatin formation. However, the
mechanism of deposition and physiological function of these variants are not fully understood due to the
limited in vitro approach. Here, we introduce a novel method for in vitro chromatin assembly for Arabidopsis
thaliana chromatin. We utilize a cell-free protein expression system to assemble chromatin in one reaction
on a circular plasmid template (1). 24 combinations of canonical histone and histone variants found in A.
thaliana — H2A, H2A. X, H2A.W, H2A.Z, H3.1, H3.3, CENH3, H4, were evaluated chromatin assembly
potential, and assessed by supercoiling and micrococcal nuclease assay (Figure 1). Seven combinations were
efficiently assembled into chromatin with expected nucleosome repeat lengths. Additionally, we co-
expressed a reported chromatin assembly factor, AtNapl, in the reaction of the 17 combinations, which did
not form chromatin successfully, to test the currently not described histone variant assembly function of

AtNapl.

Canonical Nucleosome
(H2A.10/H2B.9-H3.1/H4)

Two  combinations were A HA H2B9 Wil W B

H2AX H2B.7 H33

successfully assembled in an AtNapl-

H2AW CENH3

M sl Digestion time
1
H2AZ -

dependent manner. Overall, our method

should provide a new tool for the creation 600

400 -
300 -

. A & o
- PP
A
R
- b

24 types of chromatin

of uniform chromatin on a defined DNA

H2A Ny 28

template and may also offer opportunity to ZZZ '
100 -
directly evaluate the effect of a single g : ‘\"m
H3 Sooso oo
factor or interacting protein on chromatin

assembly in a physiologically relevant

environment.

(275 3CiK]

Figl. A) Schematic representation of Arabidopsis histone variants
and possible 24 combinations used in this study. B) Micrococcal
nuclease assay of canonical chromatin. Digestion fragments are
corresponding to mono-, di-, tri and tetra nucleosomes (2).

1) Okimune K., Hataya, S., Matsumoto, K., Ushirogata, K., Banko, P., Takeda, S. and Takasuka T.E.

(2021)

2) Banko P., Okimune K. and Takasuka T. (2022) Patent 2022-071114
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2) Sohma H, Kokai Y. Plasma biomarkers in Alzheimer’s disease. Update on Dementia. Moretti DV Ed.
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[—f&eEE]

F/RTIPVCEBIKIBE Z 5l R &9 T 5 R B E

K4 : OA+H¥ "2, KE—%°
prig : TALIRERIRY: - ERANFRK T Z =, PRFBRE R
SHLAITRS: « MU AT ZE AT

[ZE]

T =TV TG O IROE I E AR D A BET LD 2R SIS S TRy, £
DOFMIHUIIT L RIECBEERER TH D, TF, BEMEWLE STLDMED, BRECEICME L
BRI RO E, MOEEE 52258055 Z ENMESND L DT o7z, MEIZITER
BA AT DA R Y, BREPOFYECEENOWEORMIZ LY, BIETREEZLL
SHTEREZGICEIS L CTAEFERT 2, BSRIIITFEIEME Z 5 0% < OMEPFEL TH
D, F=T VT ABMEOAEIREZZ(LSE DL LT, HE~ORIESLCEEDIREICHES
BZTWH AP RIE SN TWD A, EREOEMIEZ 2Tl LI R o7, b
eI, 7/ ~T VT L GO FIEMEOBG AN LT, MEORE~OEEME
IZEENEL D LA T, Zhvgy, KIGEEF A v a vy g US| ZHEAT BB 7Y
T NV E AN THATL,

M OB FHRBUL, BSRERS 7B LGRS o7 BOMAEDE TR IND,
TR & JIEN DR AHE L TnD, £, va v Ya URZORICKIGREEZEA
L, TRROHIERRKAOFEME L~V BRI E 25, A b L RISE RS9 Rl
HARIEPEDO BN S~ 7o, Kt T, [EENTEROS E D R HlIERICONT, va
UV a UNRTERTHE~OF G 2D L, EnvZ & OmpR 255K 5 R A, (RIEK D IC L0
EM L LT REY X B a a— R 5BIEFTh D ompCORBLARET HZ &, BT, ompC
BRBEDOY a 7Y a UNZORAGREICIHIIC@ < Z & nbnole, 22T, ARETIEDES
ELTEREINDT /=T UTMIONT, RIGEOHHEZ I U2 WIREE S 2 AV, i
RED ompCHi G 7 mEe—4 —EEERTL2A, T/ ~T7 V7 VO—fFEThH5DH In0 2L
ompCHRE. 7' 1 & — X —{EMENIH S b Z Enbho T,

LLEX 0, 18 EORESE KNG E EnvZ-OmpR (2 X 5 ompC D3 BLE 2L &8 CE BA5ENE
MEMEIL, 7/ ~7 V7V Zn0 X Z O 2G| LT, 5 EDEGFREE D TV D ATREMEN
&5



IRAI—RREF



[RR5—]

PPMI1D IZ&RIB BRI A MHFE S /O PML DR BB{EZE A LI-HIka 2 1t 6

KA - OB, THEEE " 8o —ak ', SRmBR 2 o fngg 2
A&« MERE R - REBER AL - AR - WL TE=E
PAGMEE R « RPBEBL AR IERE - (LE00T - A b mhgE s

(5]

AR EALIZIE R 2ol C 36 1T DK AR ZRIETEOE IR TH Y | IRILORECHEEZEOMH & WO f
WA FFO—HTT 7 v — AEEAREI LIEC/N—F > Y VR & 1T U &35 B LR R %
slE T LI AERGE LR,

Ser/Thr 78 A 7 7 Z—+¥ PPMI1D I L #

C ic d in X i i
://\07}gp53 e U%ﬁfﬁﬁﬁ%%éﬂ\ }'ffﬁﬂ/ﬂ}gj — = alaMCZ:én;.a ;::Otenmnaldoman
IR, KT, (i< om  TORERE e
Ha*ﬁ%ﬁﬁa:%lﬁ:‘:—a—é [110 E l\ PPMlD 63: 2 - PPMIDA%0! %Ig B1 B2 Cmoiled-Coil . ‘::JOL? SIM
DA FTAANRYT o RE2HLTEBY, 605 PML-lV I LI 1 [l _]633aa
7 X RIS 72 D PPMID605 23 4B 125 476 KRK(;§§;§)CPRKV|K 490

W25 —HT, 430 72 JBELENL D
PPMI1D430 |IF5H & H M ERFF AR EBLT D
ZEnmbhTnS (Fig. 1) [2],
ATEBEERME A M 2 > 77 B PML DA 5 A AU 7 o KT b PML-IV 1T, IBEIFEHUIC LY
IR OB b 25 SR 232 EnHE ST % (Fig. 1), PML body i< PML O
B9 2 &R T, SUMO Interactive Motif 23 2% 7>, FHIRZER Th 5 SUMO b SiLiz ¥
PRI E T DONEANE Y 7 — T2 ENTE D, MIELOFERZRHIE 2 B = X L OfRH
%, EALBERE R O 72 IR EE OB & ML A 1 = XA SR 5 Z E#IFF S LD,
AFEFTIL, PPMID (1T L% PML-IV Ser480/Thrd82 DtV (b % L7z il L ol >
WCHRET 5, 9. HEK293T fifEiC PML-IV & PPMI1D605 & 5\ MZ PPM1D430 % it e 5 B &
#. PML body 3 & U PM1D605/430 O JRifE & fift L7z, £ DfEH. PPMID 7% PML body (258 < J&)
b 52 L2 R Lz, £72. PPMID430 5 PPMID605 (2~ T & 0 38 < PML body (2 fR7E(L
T 5 LWV IEFICHBREVEE N HE IR, S5, PPMID @&k L, Bt SUMO k%
PV TR L7285 S, MIfEPN O PPMI1D605/430 23EH HIIZ SUMO b Z 5 TnAD Z E 2L e
L7z, £72. PPMID OtV VER{LETF—7 ToH D SQTQ ALF2S PML-IV D 480 (i 5 483 {irlZ K,
LD Z D (Fig. 1), PML-IV @ 474 25 488 D U b ~7F K% & hk L T Phosphatase
assay % FMi L72#5 5. PPMID 75 PML-IV O Thr482 Z iV b4+ 5 Z L ZH LM E Lz, &5
(2 Z DFRFE DI FAR Z VTN 75 . PML-IV @ U “R{LARBEDS PML body R B8 A K iE 4
DRI I LT,

PLEARFZEIC X0 . PPMID 250 U “BR{E A LT PML-IV O@BREIFEEIC L 2 E(LiFEs T
FHIEHL TWD Z LRS-,

Fig.1 PPM1D 8 K U PML-IV @ K * o Ui

(2% k]
1) Kamada R, Kudoh F., Ito S., Tani I., Janairo J. I. B., Omichinski J. G., and Sakaguchi K. (2020)
Pharmacol. Ther, 215, 107622.
2) Y. Chuman, W. Kurihashi, Y. Mizukami, T. Nashimoto, H. Yagi, and K. Sakaguchi, (2009) J. Biochem.,
145, 1-12



[Rz4—]
YRY—LEZ RO BDEIREETFEY PPMID . LI=#%/MEIZH 1+ 588 5E

KA ORI a5 ' HHFRE T SimBR 20 o fngg -2
Al EHRER T - KRB AL BT - AL - WL FAEE,
PRI R« REEBEE AR SR - ALFEM - 2B Lt sE =

(5]

BUMKIL, URY—ns 0B RP), BMAZ 4 uld a0
UL IRNA OG-S EEC L - TR SABIE
DIREERTH Y . VR Y — 2 AEBAROYE LTH &
ERTHS, RP [, VR Y —ADEHE & VI > 5;52*
DBFUCR AR EH % RT=T 2 L BMBA TS A 3T
DL URY =N IS U b BT 5 2 L 5 g~ i \
INE o TND, BMER R LA EDRIKIC L . 37
RP N U AR Y — A HERE L. RP 2SEEHIHISCREIELE, 3

RN G35 Z LR HILTW D, L LR "?;Qn ; b2
5. BMEA R L RIREITET D RP OMEERIEIZ S e, 1& /;z/]\ﬁg
W TIERIZHEFI 23D 72 < B/MEA B L RATREIZE O '“"k',
i} %5 RP DEENIZARB 22 3%\, ° PPM1D

Ser/Thr 78 2 7 7 # —¥ PPMI1D L. il # o 37
B pS3 AR HELFHEE SN D Ser/Thr R A 7 7 4
—PL LCRIEEN, BEELFEMTHD ZENMLNTWD [1], YHFFE=E TiX PPMID O
FIFEBUZ LV . B/IMEH 2737 E Nucleophosmin @O U VLR E NFFEI N, VAR Y —LEARK
DB THHEMEBN ERT A2 2SN LTS [2], & 52, PPMID MHAEERZ 37
‘B L LT 6 fD Large subunit RP (RPLs) Z[R]E L T\ 5,

AKHFETIE, 6 RPLs ® 5 5, uld & ul30 [Z2\W\ T, FEEUEE 7 3EY PPMID %2 L7 8%/ ME
IZBIT DHEBEIC DWW THET 5, uld B LY ul30 OMEREZ T+ 5729, RPLs D/ v 7 X7
R LA R B MEES T ISR A Z RO NIRRT, SHICHKIENZ S v
7 K7 UREZ uld O RITER/IMEN B RIRE A~ T 52 & ul30 D/ v 7 X0 A L0 EDBE
KT HZ 2R LT, 72, RPLs D/ v 7 X 72k PPMID ORBEENEL T L%
B oE LTz, PPMID @/ w27 207 AT X D /IMEEDNBA 3 523, uld BE OV ul30 /> 7
Z 7 0% PPMID L0 HE/IMAER D OB K EZ o7z, TORREND, uld B L O ul30 A
PPMID %Z4 L CEIF T, MDORIKIC L » CTHE/MRICE G325 Z LRI SN, EHIT,
uld BELOUL30 D/ w7 X2 k0 G, G2M B E = I ERNFE SN2 b, uld B
L OV uL30 1 FE/IMEA b L RIREIC L0 M b anlc B 595 Z E R S vz, 72, RPLs
D7 B UREE ps3 DX X EEOEMBBE S e—T7, p53 OV Uk L~ LBy
IR SN0 -72, LLEX Y uld 38 LT ul30 1% p53 FERFR R/ MER b L AISEICEE L
TWVWD I ENWRE I T,

-\

1RP & PPM1D

(&35 3Cik]
1) Kamada R., Kudoh F., Ito S., Tani., Janairo J. I. B., Omichinski J. G., and Sakaguchi K. (2020)
Pharmacol. Ther., 215, 107622.
2) Kozakai Y., Kamada R., Furuta J., Kiyota Y., Chuman Y., and Sakaguchi K. (2016) Sci. Rep., 6, 33272.



[RZ5—]
WEHROSEELUVEEFEICE (F5p53F B ERR T72—EPPMID D EEAREA

B4 ATFAHERER R E A SR EIR 2, Yop g2
A& - B KT KA AL b - i AL R BB A L P TR R
b R s KRB TERE - (L 5B - AR LT TE ==

[#F]

RN O BT R Lo B I S I LD B RO BTV 7 DART A K0
SIVTCND, BUETV T DT AMERER, BHRRIE, KEAEH ., B Y =y MR E DR & 728 R
BAFIEEZ T, ZNH0H &EFEBOFHIGHRIERRE O DT i & a0 /3 ki LOVE BRI
RED 7 TR A 3 RS B E L TUD,

Ser/Thr’k A7 7 #—FYPPMIDIL, BInm AR AIGEIZIIT Bp53ahEtti AT 74— L L CRIE
Sh7z[1], PPMIDITSE RS . (I E e Sk 2 ZebpRIC B 592 L3 b i Tna [2], EH1Z,
PPMI1D knockout~ " AZIHBWTRERE | RGOV A XD DBHESILTNDHIEND, PPMIDAE &O
FENCE G322 EVRIBE N CTD,

AL, BRI 23 b3 K OVE IS PEIZ 351 SPPMID O 20
HRBEREIC SOV THRE 0, £, v T A~ T 7 — 4kl .
TIRRAW264. 71l % 73 Lk IR - RANKLIC LD 53 {Lih 5 v
L. PPMIDFFE P EAISL-1762 IV CPPMIDFHEL /26 0 R

R, RSN AIE B M O RS ASSL-176 D i FEARAFHIIT K S et . e
N HZ L% R U, £2, BRIENZ LI, SL-176D  pgieoclast Gl fusion o
LA TN CIER &R RA RIESIODITKILC, 4y Preounor - Mullinucieated
(LB OB TIIR T A E e O migz sz, = Fig. 1 MBS LS LU
DOFERD | B IR LI FE O R IZ KO PPM I DOFRE EEREICETAPPMIDD#EE
MELIR BT EH BT LT,
PPM1D%knockdown% , 70L& L CHZ AL 7o AR A M e oo (b R o BB RIS I 2 %1 b
LTWALOD, IEFRE D IOHEE L TOZARWEII N 72, S5, BE I 2y b B i
FOmRNAFHLEMATIZ LD PPMIDDHEIZ LT, BB flia~ A% —i5 B K F NFATe 10 i
Fil & B8 G - DC-STAMP . OC-STAMPDIE BTN SNAZ LRSI, Bk oy il 35 MMPI X
SL-176 7RI XA RE AR EAIZ RO~ T-— 5 D Bk 5 f#l% 35 TRAP.. Cathepsin KD
BLUIHI ST, RIS, PPMIDZBRE L7 B MR OB WIUEEE U BBV D A Ta—T 4 7 SH
77— W THRNT LTz, 2 OFE S, SL-176TRNINC KO B BE 23 BRI V2 I 3 FR T RS
PAVRYE ) AINE AT AT AN g A E Y Byl

YL EDOFEF XD PPMIDAME B ML /36 38 L OVE WG PE R I HIEIL , B M OB EEZ Hl 4L
TVWDIEWRIBENTZ, B4 BRI I HPPM DO REHI RS 2 IH 4524 T, PPMIDAHE
T 55 B R BOFHIBFIE~O RPN,

(25 3CiK]

1) M. Fiscella, H. Zhang, S. Fan, K. Sakaguchi, S. Shen, W. E. Mercer, G. F. Vande Woude, P. M. O’Connor,
and E. Appella. (1997) Proc. Natl. Acad. Sci. U. S. A., 94, 6048—6053.

2) R. Kamada, F. Kudoh, S. Tto, I. Tani, J. I. B. Janairo, J. G. Omichinski, and K. Sakaguchi. (2020)
Pharmacol. Ther., 215, 107622.

3) S. Ogasawara, Y. Kiyota, Y. Chuman, A. Kowata, F. Yoshimura, K. Tanino, R. Kamada, and K. Sakaguchi.
(2015) Bioorganic Med. Chem., 23, 6246—6249.



[RR5—]

ZBBIITUNLRE—D MO HVITREBPIEDT S

KA o i AART! /MESZ? BAEM, R B30

Frg R E R BRI D
AEHEIE R RFBEE EF T B RF2E
SbHEE R AR A AT TERT ARG A B S B

(ZFE]

TN FR DB AFAEL  JNEHIAL & T2 N (b3 5 Z & TN BB R S LD, TUTAETE
O, FROBEREZ VAR — M 2% EIZH9, LU ABERETZ D ORIE TILNL R F e O
ZL, BT M OREIC IR B 5.2 %, — 7 CAIREM)IT R ORI EER 12D D0 b B AR
Zf& 2 D LERPRLSCBIE D T2 DI IE B A TR B 375, RUIFIDIRIRZ IZHD DL TEEIZ B8
OAIREI O JTUI TR OIRIRIZRT L TH A= %21 72\ MERL A DM > T D ERL- BIEE 2
720 LNLAIREA DA BRENY) O KO TN DN TEEL DD TR, 1372 TEIR P A AREM O
UL O TNDEDTEA979,

MR OB T, A 22l aR SRS EFED N Z DD ZENY AR DAL — D FATHGEDAIB I
TS, LINLANRMI O A IREN I 36\ N Cop i O B B A [F]— B (R TREFFAYICREI L 72 85 13720,
ZIT, A IREMW O TN O RIE 92 Z 8T K0 TR 132 T AL O T 8 2 A2 B (2 R — {1
(R CRREFICRHE 22N TEDD TRV ERL= BT E 2 LU FOFEBRELT -T2, T HITAIR
W THLIT U NLAZ— D\ AR TR T 528 T, L RAT% TOMOMOEE &L LT, R
FHOHEBRECHB L IFAIRM, J8MmEL A OARE CRUIMATETLAIRZREE L AMRM], A BREE
THur A ZIREMEDIRLT-0H AR ML IRE PLL 7= B LR O R — BRIV T 2o
OZIE LT, ZORER, VT o NLAZ—DJNOM NI RINITREFD T 5208, FICEED T
DI EAIRIIZOIE T2 ENHONER T, SOLIZAIRBIO MO O | IR E MK T
THRLARAES | BARTHE &2 EIE TR REREZTN TN CRI LR BB HEE LT, £ O
Ry MO RN TIRAIRIRAE CIIAF 1T 50— . IR R ER R I I T IEA IR (R L RIRR EE I M YT D
AIREMEDSRIB S LT,



[RR%5—]

Identification of RPL15 60S ribosomal protein as a novel topotecan target protein that

correlates with DAMP secretion and antitumor immune activation
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Damage-associated molecular patterns (DAMPs) contribute to antitumor immunity during cancer
chemotherapy. We previously demonstrated that topotecan (TPT), a topoisomerase 1 inhibitor, induces
DAMP secretion from cancer cells, which activates STING-mediated antitumor immune responses.
However, how TPT induces DAMP secretion in cancer cells is yet to be elucidated. Here, we identified
RPL15, a 60S ribosomal protein, as a novel TPT target and showed that TPT inhibited pre-ribosomal
subunit formation via its binding to RPL1S5, resulting in the induction of DAMP-mediated antitumor
immune activation independent of TOP1. TPT inhibits RPL15-RPL4 interactions and decreases RPL4
stability, which is recovered by CDKI2 activity. RPL15 knockdown induced DAMP secretion and
increased the CTL population but decreased the Treg population in a B16-F10 murine melanoma model,
which sensitized B16-F10 tumors against PD-1 blockade. Our study identified a novel TPT target protein
and showed that ribosomal stress is a trigger of DAMP secretion, which contributes to antitumor
immunotherapy.
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Molecular basis for ANGPTL2 recognition of LILRB2 immune checkpoint receptor
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Despite the extraordinary success of the
known immune checkpoints; the programmed Monocyte/ Macrophage/ Dendritic Cell
cell death 1 (PD1) and the CTLA-4 inhibitors, ITIM ITIM
the treatment acquired resistance is continuously Q Q
increasing.  Leukocyte  immunoglobulin-like
receptor subtype B2 (LILRB2) and LILRB1 are
members of immune checkpoint receptors, with D3

four highly homologous extracellular ’®51 v\?‘
immunoglobulin ~ (Ig)-like ~ domains  and .% \ / &J
intracellular ITIM (Immunoreceptor . °J ANGPTLZ
tyrosine-based inhibitory motif) expressed on the 0

surface of the myeloid cells. These receptors
induce immune tolerance against healthy
self-cells through the recognition of major Self /tumor Cell
histocompatibility complex class 1 (MHCI)
molecules and especially have a crucial role in
cancer development through the interactions with the human leukocyte antigen-G (HLA-G) expressed by
the tumor cells. We’ve demonstrated the complex structures and the molecular recognition mechanism
these ligand-receptor molecular recognition (1,2)

Angiopoietin-like receptor 2 (ANGPTL2), has been recently reported to interact with LILRB2 to inhibit
the differentiation of the hematopoietic stem cells, hence leading to a poor prognosis in leukemia. The
overexpression of LILRB2 and ANGPTL2 is related to numerous solid tumors. The detailed information on
the interaction of ANGPTL2 and LILRBZ2 is poorly understood and yet to be elaborated on.

In the present study, we found the recombinant protein of the first two Immunoglobulin-like domains of
LILRB2 (LILRB2D1D?2) showed the specific binding activity to the fibrinogen-like domain of ANGPTL2
(ANGPTL2-FLD) using the surface plasmon resonance. In order to determine the recognition mechanism
between these two molecules, we performed the mutation analysis of LILRB2 and found the important
residues for ANGPTL2 binding. To understand the structural properties, we are currently working on the
crystallization of ANGPTL2-FLD/LILRB2 complex.

LILRB1
LILRB2

MHC |

Figure 1: Ligand specificity of LILRBs

(%7 3R]
1) Shiroishi M., Kuroki K., et al. (2006) PNAS, 103, 16412-16417.
2) Kuroki K., Matsubara H., et al. (2019) J. Immunol., 203, 3386-3394.
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[RA21\) & Alcadein B DRBIEMEL-LTILEMDRE
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[ZF]

Alcadeinp/Alcp (Calsyntenin3/Clstn3) I%, =& L CHH
M R BLT 25 [ B & > /X7 'E Alcadein D7 7
U —=SFTHD, AlePlET 2 A KB (AP)HTBRIA Z
N7 E(APP ) D Y)W % 3 a-secretase 35 L O v-
secretase (2 % 2 BefEDO UM 45217, FFEEEME~TF
R T 5 p3-Alef ZPEAET D[1], ZHE TOHFEND
p3-AleB 1T ABANBLI it 4 2 4] 9~ 2 Ak R i aE
T ZENHLNIESN TS, p3-AleBlINimIZ
RN T2 Z e BEEDRRER TH LTV
YA = —JR(AD)DHEIT 2 I T D BERE A R o & &
ZHNTWVWAI2,3] &

AAFFETIZ, Z D p3-Alep DREEAZHIMSEL Z &
HEPE LT, FIBEA Alep ORBLEZ BN S 210
MOBRRZITo72 (K1), & & Alef/Clstn3 Bin+D
HA G BH s i3 promoter B8 % Firefly Luciferase #1n
TH2 b ORI X —|TIIARE b = T AT DR
MBS D VAR—F =T v A REMILL, 7
nE—F—iEEEERT L L TIREHDO A7 Y

* RHVESEIE T - MRAT

miEEl

gh s
WEK =< @ﬁ%ﬂm

#HpaA

promoter

EE%E(D?}

—=V T EAToT, Alep D7 T —H —iEMEE U S LAY A HEE L, MR ENES 2 e
(2, WTENE AleSBAR DR BLDHE KT 2 D Wit L7z,

ZOFER, 2 EDILAEWDS, MFM AR SIS Alep DERBIEM 2R 5 Z LN = A K
70T 422 RT-qPCR Z W EHTIC L > TH O 572 (4], F7-. MIIC/ER S w7 &
Z A5, p3-AleBDEANENNT D2HENH LN o712, 2 OEmE T — RE LEFET LY
A~ — RO NI TE 5,

[Z&3CiK]

1.

Hata S, et. al. (2009) Alcadein cleavages by APP a- and y-secretases generate small peptides p3-
Alcs indicating Alzheimer disease-related y-secretase dysfunction. J. Biol. Chem. 284, 36024-
36033.

FFRTES 6319912

Hata S, et. al. (2019) Decrease in p3-Alcf37 and p3-AlcpB40, products of Alcadein B generated
by y-secretase cleavages, in aged monkeys and patients with Alzheimer’s disease. Alzheimers
Dement. TRCI 5, 740-750
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EHMNEZERTIARMRBIIERFHOMRICHFSTS

KA O EE— &)IEk2, BEHRE S, JIhaE—1
ArlE - VEIERIRS: « B - A b RiE

SREJNERRT: « B - SRR

SIEJNERFRT: « EFE - WRF

[#F]
HE EEHIIAK, BAERDEWVHEBTH D, @bt I W TN L v FAREME
TL. EMETTLHE, traxX=T R EEINTWD, BHMEOEZE2FENRMETH D
JE REfE (PCs) 1%, —#BICZ 0 bre 2588 YO, EASAhMERF - FAEICREE L TV 2 ATREME D R
IILTNDD, Z DT e E R 8R 2\, ARIFFE Tl PCs OARNIBH &K ORI KB~ ¥
Az, RO E RS AHERFIZ I 1T D PCs D&EN % Gk L 7=,
A& PCs Frfif)~— 1 —Th 5 NG2 2 FBL ¥ Hffiluz dot # o 7 E Tk T %5 Z & TPCs D
A ARNENRE & JBWR T & 5 NG2CreERT/ tdTomato ~ 7 A (PCs 1B~ 7 2) % T, tamoxifen (TM)
JLERS 1RO R IEIER 21T - 72, F£7-. NG2CreERT/ diphtheria toxin fragment A (DTA) ~ 7 A
(PCs KfE~w R) ZHAWVT, TM #&EI2XL Y NG2 5 PCs HA0IC DTA 235 S RO

TAHRM—VRAZFEEL, 4 PAMICOIEVEE L, FHIXARES L OEESEOLE), N
DR HIFHM, B TR BT 21T - 72,
R PCs B~ A TlX, TM %54 3 H THIFLRRINH/NILE D PCs 238 RAYITAEGR S u7= 238,
7 H HUBRIZH LD PCs HIRAIMRME D HERE S AL, IREBICE OB LT, — A ZRICITHE
MERNIIRE Z A, F5IC Typel, 2a T 2 BFHHHEDIT L A E7D5 PCs HURAFHME & 72 o 72, A0
B D RRRRAMEIT 1 A4S T O BERMER S T, ifHE PCs KA~ 7 2O EHIBERE T LTIk
T™M 5.4, BRI CIIMEESHMmE DK FILBORN-o7-, Lo, 2 02A KR HAREEN
R OEBEEEDOIK FHEB Z /R L, 4 A BRSO TREF LR CIZ TR O F ¢ b FITER THER
INDE T AGOEMHPET LTz, F7o, MY A RGN T, Ef LTt 7 A
WIS IV #HE (Type2b) 2AHBLL TR Y. HHA (Type2a) O Z580H7-, #Eis
TFEHUZ I\ T, PCs KAHHE T control #EIZ LA~ — I —TH 5 Myfs DX T LT MyoD,
Myogenin OINZ GRS, PCs OEMFFEM 72 B & AHEFIE~ DB 5V RIE S T,
SR - UM AE ITIFET D PCs 1E, ASRDO&REITH 5 BN O - slREVIZINZ T, B8,
BRI EBHERE « AR - MR 7 EHRPAEMISENC B3 2 &5 2 1 5 B O &R 5 LT
% AIHEMEDS IR S T,

€= BEN
1) Kabara M. et al. (2014) Lab. Invest., 94, 1340-1354.
2) Yoshida Y. et al. (2020) Stem Cells Transl. Med., 9, 120-130.
3) Kano K. et al. (2020) Stem Cell Res., 47, 101914.
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TRIM20 s B{EFERICK DMV ISIIV—LEEFEH{EDO S FHEDOARHNA
K4 - Ot b, drpkse !, B L BILgER!
TR - VAbHEE KRR A0 R bR EE

(5]

TRIM20 #{nFIXFE M EEL (Familial Mediterranean Fever., LA FMF) OJFIKE S
T-& LCRESN Y, FMF Tix TRIM20 #{5 F-OZHERERN/HEINTND 2, ThbDOER
1% TRIM20 235254 7 T~ Y — LOBPIRIEMAIC O N D E B BN L5, —EOZER
FlzRE, TOAD=ALDIZEAEITAPATHD 3, &I TR TIE, TRIM20 Z£HRIZX 5
127 5% Y= BBRERLON FRIFICOV TR LTS, o 66 soeck

TRIM20 I[ZE#EFEH T 2R FE2HEET D201, * p<0.05
TRIM20 % 72 & F 1 & ¥ 7- HEK293T #ifi 2 Fv Tk
FRIEB L OWVEESHEICEI VT LI 2 A, fanT &
LTHUYNNIE N KA T A= UWERETH D
Methionine Aminopeptidase 1 (MetAP1) % [RIE L7z,
TRIM20 Bin - DOZE ¥R 7FE (APYD, ASPRY, S208T,
S242R, S208T/S242R, M680I, M694V) % H\\THs4
LA RRFE L 72 & 2 A, SPRY fEIICIUT MetAP1 & D
A ER DT, £72. mCherry-ASC 35 L O FLAG-TRIM20
B AERL RS KOV B % e E R L & 72 HeLa fifn 2 FV ¢, TRIM20
ASC speck B A TEIEICA 7 T~ Y — L OIEMEALZ G K2, TRIM20/2275 7 EHASC speck 2%
L7, MetAPl & OfEiafEs % 5 ARk 3 (ASPRY. e
M680I, M694V) (W T 1 fifad 7= v @ ASC speck DFH
B z2Ro 7K 1), & 512 TRIM20 B ARSI
BT siRNA Z T MetAP1 ZRBMH L& 2 A, 1
Hiad 7= d ASC speck DA BB &2 7B 72(X 2),

P EOFEREN S, MetAP1 28 TRIM20 A > 7 7~ Y — A
DIEMACIZ T 2 A O KR F T o 5 rREMED R STz,
418l MetAP1 & BERERY 72 BIFRIED 8 & 4172 TRIM20 25 81X
FMF JEBI D% 25D D728, [FRIZRAIFRER & LT
FFSihvd,

04

0.3

0.2 A

0.1

=
=

ASC speck formation cells / total cells
APYD
ASPRY
52081/5242R
MGE80I
M694V
empty vector

n.s.
*

o
D
1

@
w
1

o
N
1

o
[

ASC speck formation cells / total cells
o
[y
SINT

siMETAP1

(27 3]
1) The International FMF Consortium. (1997) Cell, 90, 797-807
2) Schnappauf O., Chae J., Daniel L. et al. (2019) Front. Immunol., 10, 1745
3) Moghaddas F., Llamas R., Nardo D. et al. (2017) Ann. Rhum Dis., 76(12), 2085-94.
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AEXFUYH—E TRIM27 OBRERHT

K4 : OARFPFE L, WIE L ffk 22, &L

AR - VARHRE R RFEBEE RIS ALY EAL R

[ 5] TRIM Z )08 7 7 2 U — 3RS 7T viniE, 3842, BIRGEE, BEREDA =X L
IZOWNWTEL OMREZ AT D, TRIMZ L 0B 773U —D 15TH5DH TRIM27 IZT7 LV ¥—, Hi
ANVAGRIEINE, AT ) —~< 7 EOBEMEETER S W o T- 8 F S FARRIE~DOB G NG ST /- 13,
LL, ZOHF L ULDIIEA 1 = X LDV IR SR8 <, FRIZAEFR 22 40T TRIM27 73
ED LI IHEREE L OMI OV TIRIF E A EBH LN 725 TV,

[ Y] TRIM27 ORBER L OVE DS A T = X N2 5.

[FiE] v ha oA L2y Z—Z T FLAG-TRIM27 I8 IR AN A #IS7Z L, $T FLAG HifkZz v
ToSRPFIRRRIEIZ LD TRIM2T f5G 4 L "7 B a8 L, BESITIC > CTRELZITo 2. Hohickie
2RI EOREE EIENTOREZZNZEN T = AKX T 0y MNEESOEREREAIEIC X > THRT
L7o. a3t L — P —BMEE 2 H L ¢, Ml K ORIl R w2 5 TRIM27 k5
K OB & > X7 E D JTE & 7l L 7=
[#55] FLAG-TRIM27 i 5I7 8L HEK293T flifa4 fBiS2 L, $Ht FLAG Fifk CouEibisz CE &0 217
~7-& Z % BBS (Bardet-Biedl syndrome)l, BBS2, BBS4, BBS5, TTC8 (BBS8), BBS9 Z & 4y 16t
& LTCIHME L7=. FLAG-TRIM27 iR H HEK293T #ifldZz H T, 1 FLAG BRI L A mZibk L v
T 2Z Ty MiTEITo7- L 25, BBS2, BBS4, BBS5, BBS7, BBS8 & DA HE A & R T-.
%72, VIPassay #17\>, BBS4 & BBS18 (BBIP10)EiLZAUIZ DWW T OFHANEH 25872 4. Bardet-Biedl
JEEREIZE RATE (Z46IE, A1), MR, BRRERE, IO, R, MRk
Tl EOfERE & 2T EEMEEETH S 5. BBS Ein 11X BBSome & JIFN 2@ EEEER L, Fxv
N X DIEITHE RS L OF A =N X 2 W THERIEIC L 0 — R IZIh > TBEI L, SEMREHII
W - SRENOBUNEIZRTET 5 Z L X7 BN DERER A~y DR v 7 7T IR ER I 5T 5.

—RHEEIZI1T D TRIM27 & BBSome DEAFR A 5 229 572, FLAG-Trim27 i |5 B NIH3T3 #fl
fds X OY mIMCD-3 il & #37 Lot fo e Yt 217 > 72, TRIM27 Xk E & LREITREO RV D
OB TIE—TREEDELFIZRHEL TRV, FEE/NMAE (Basal body) DOFFHE & 72 5 GFP-Nphp3(1-201:G2A)
ilEIC B LBIE Lz 2 A, TRIM27 iX Basal body & D 3L RIFEZ R 7.

F7-, U ATm27 12545 shRNA 22— R 5L o F 7 A )L ART Z—% FWT TRIM27 / v 7
&' t7 > NIH3T3 il L O mIMCD-3 fifil Z2 4537 U, # e fE ge il T — Rl DMmEIEH 2380 7-.
—URMEICBIT D Y = I~y VR TV T T IVARERKE & 7Hlid 572, gPCR ZHW T Glil B LW
Ptchl ® mMRNA R E AT L7 & 2 A, TRIM27 / w27 Z 7 NIH3T3 flifid Tid SAG & 5-K5 0D Glil,
Ptchl DK F 2780 7. £7=, @EMEY a2 C Smoothend (Smo)D FITEZAL Z fiftr L7= & Z 5, TRIM27
J w7 &7 NIH3T3 #ifil Tl SAG # 5-151C Smo & — ik DL F/IELLRIME T L, DMSO #5815 T
X —E DO — Kk E~DILFIEEZRD . & 5IZ gPCR (2T DMSO #5172 Glil ® mRNA _EH- 213250
7.

[#57m] TRIM27 X, BBS4 %41 L C BBSome & HFRMFESGT 5 Z &N TSNz, Fl—KiliETO
V= TNy DRy I T FIURERRICEB W T, Smo O JFTEZLHIEICESS- L, Glil, Ptchl # & &
DL TRASCHEBGEHRIZES LTV D AR R ST,

[27& k]

1) Srivastava S, Cai X, Li Z, Sun'Y, Skolnik EY. Mol Cell Biol 2012; 32:3132-31309.
2) Zheng Q, Hou J, Zhou Y, Yang Y, Cao X. J Immunol 2016; 196:1317-1326.

3) Xia Y, Zhao J, Yang C. Cancer Med 2020; 9:8989-9005.

4) Yohei K, Kentaro N, Kazuhisa N. Bio Protoc. 2018 5; 8(5).

5) Elizabeth F, Philip L. Eur J Hum Genet. 2013;21(1):8-13.
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DENTRETFREFHZAIBEIZT S CRISPRI ED B
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(=)

CRISPR/Cas9 > A7 A%, FEHEIS BN A E Lo 74 K RNA (BLF gRNA) 12X - T Cas9 %
FEE D DNA EFIZFEE L, DNA “EHUIMAZ K =375 7 AREEZFREIC LT, LiL, AT A
7 L%, DNA ZEHHUIKNIC L 28 E R BLO AR A ia s, Ml o —= 2 7 O R #E%S
WZED, FRTYPA N Ko TUIMERARE LWGERH D, —FH, KU AT A% DNA YIS %
AIEMAL L7 Cas9 (LLF dCas9) & W5 Z & T, DNA YLD BHIIZ HIAL IS STV b
L, B TREE ) v 7 X35 FEE LTS &7z CRISPR interference (CRISPRi) 27T,
HA G BAAR A (TSS) £1UTIZ dCas9 #4EA 75 Z & T.RNA R Y A T —F D& 2RI cfHE L,
EERBIR O G ZME T 5, TOREMFFEEORm SICEY RNA TS ZRIRA L, v o2 X0
FIEICHARNTE 72— FIERD72< . gRNA BLFIA T4 5 721 THEA &m0 IER S 7]
BETHDLHZ LG, FMEMESCa A MHZEICBWTCHRIEEFT S, —J T, MR L EN
ML SN THRY ., T E TIT dCas9 (ZHA G- MiiliE M 2 £7-> Krippel-associated box (KRAB) K A
A > DA AR - MeCP2 DB 4, X 0 IIfEMED EV KRAB R A A 2 OFRFROMH G D4
DYREPRHEINLTND, L, ZUHOHBIZHE b b TBE N A+ —A
DHY ., X7 FIENRD BTV,

T ZCAMRE T, S 672 5B FRBMGEIRNREOMRIC T T, BEHER - X 2 H\iz
CRISPRI kDt B # it LT, Ml 2 it 5728, dCas9 & @hé L 7= G HIfHIA 7 X 248
HLAR%E 6 FFEREZE L, gRNA Z2ZERTL S -MIIEA Lz, V7 V¥ A A PCRIC K DENE
(RTFFEBURHTIT L0 DR 250 U, e b SIS m 5o 7o 2 AR dCas9-X-mt3 2 B R L 7=,
T, BEFFED dCas9-KRABKOXI-MeCP2 933 J. () dCas9-KRABZM®) L L L7- & Z A, bivbi
3HFE L7 dCas9-X-mt3 23 K 0 ) 728 fn 3 BUH 2 /R~ 2 L3RR S iz, £, Fl—#Es
BT D TSS S EEN - 2420 & L7= gRNA Z W 7= el Crd, dCas9-X-mt3 12 &L 5381
MEERAHICKDND T, BHEETTEEORBMBN ZHFELZ, 20215
dCas9-X-mt3 [JEAEL - ~DRFEMENE L, AT X —F» MR ND Nz ER TSRS,
S BT, Tet-on ¥ AT L& HW i) 2B s F3E B 2 374 7= & 2 A, Doxyciclin (Dox) #s
I X0 Il S N7 ARHE s Y, Dox (REBEIC K VEET S Z LRS-,

UL EDFERNS . BEFEL D BN CRISPRI IEA L TEX - 525, T XY, HER
R IC MZE D BIG 1S B D 7o MR A3 BUHIE 23 /I E & 72 0 | FFE DBIG 112DV T O in vitro fi#AT
THEXD T ATUA RRBIa AT ) —=2 7 Rinvivo ~DJGAE~DO R REMEN R S 1L 5,

[&3E k]
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