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1.

10.

Ito K, Murayama Y, Kurokawa Y, Kanamaru S, Kokabu Y, Maki T, Argunhan B, Tsubouchi
H, lkeguchi M, Takahashi M, *Ilwasaki H. Real-time tracking reveals catalytic roles for
the two DNA binding sites of Rad51. Nat Commun. 2020 DOI : 10.1038/s41467-020—
16750-3 .

Argunhan B, Sakakura M, Negar Afshar N, Kurihara M, Ito K, Maki T, Kanamaru S,
Murayama Y, Tsubouchi H, Takahashi M, *Takahashi H and *Iwasaki H. Cooperative
interactions facilitate stimulation of Rad51 by the Swib— Sfrl auxiliary factor complex.
eLife 2020 Mar 24;9:e52566. doi: 10.7554/eLife.52566. (*shared corresponding authors)
Watanabe R, Hara M, Okumura EI, Herve, Fachinetti D, Ariyoshi M, *Fukagawa T.
CDKIl-mediated CENP-C phosphorylation modulates CENP-A binding and mitotic
kinetochore localization. J Cell Biol (2019) 218: 4042— 4062.

Hara M, *Fukagawa T. Centromere maintenance during DNA replication. Nature Cell Biol
(2019) 21: 669-671.

Matsuzaki, K*., Kondo, S., Ishikawa, T., *Shinohara A., Human RAD51 paralogue,
SWSAPI1, fosters RADbS1 filament by regulating the anti-recombinase, FIGNL1 AAA+
ATPase. Nature Communications, 10, 1407. 2019, doi: 10.1038/s41467-019-09190-1
Challa, K., Fajish G.V., Shinohara, M., Klein, F., Susan M. Gasser, S.M., *Shinohara. A.
Meiosis—specific prophase-like pathway controls cleavage—independent release of cohesin
by Wapl phosphorylation. PLoS  Genetics, 15, e1007851. 2019. doi:
10.1371/journal.pgen.1007851.

Hizume, K, *Araki, H. Replication fork pausing at protein barriers on chromosomes. FEBS
Lett. 593(13), 1449 - 1458, 2019

Shintomi K, *Hirano T. Reconstitution of mitotic chromatids in vitro. Curr. Protoc. Cell
Biol. 2018 e48. doi:10.1002/cpcb.48.

Murayama Y, Takahashi M, *Iwasaki H. Two three—strand intermediates are processed
during Rad51-driven DNA strand exchange. [to K, Nature Struct Mole Biol 2018
Jan;25(1):29-36. doi: 10.1038/s41594-017-0002-8.

Hara M, Ariyoshi M, Okumura EI, Hori T, *Fukagawa T. Multiple phosphorylations
control recruitment of the KMN network onto kinetochores. Nature Cell Biol (2018) 20:



11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

1378-1388.

Soeda S, Yamada—Nomoto K, Michiue T, #Ohsugi M. RSK-MASTL pathway delays meiotic
exit in mouse zygotes to ensure paternal chromosome stability. Dev. Cell 2018 47: 363—
37.

Hizume, K, Endo, S, Muramatsu, S, Kobayashi, T, *Araki, H DNA polymerase c—
dependent modulation of the pausing property of CMG helicase at the barrier. Genes &
Dev. 32, 1315 - 1320, 2018

Ono T, Sakamoto C, Nakao M, Saitoh N, *Hirano T. Condensin Il plays an essential role
in reversible assembly of mitotic chromosomes in situ. Mol. Biol. Cell. 2017 28:2875-
2886.

*Hirano T. Capturing condensin in chromosomes. Nat. Genet. 2017 49:1419-1420.
Shintomi K, Inoue F, Watanabe H, Ohsumi K, Ohsugi M, *Hirano T. Mitotic chromosome
assembly despite nucleosome depletion in Xenopus egg extracts. Science. 2017 356:1284—
1287 (highlighted in Perspectives).

Shintomi K, *Hirano T. A sister chromatid cohesion assay using Xenopus egg extracts.
Methods Mol. Biol. 2017 1515:23- 35.

Hori T, Shang WH, Hara M, Ariyoshi M, Arimura Y, Fujita R, Kurumizaka H, *Fukagawa
T. Association of M18BP1/KNL2 with CENP-A Nucleosome Is Essential for Centromere
Formation in Non— mammalian Vertebrates. Dev Cell (2017) 42: 181-189.e3

Hori T, Kagawa N, Toyoda A, Fujiyama A, Misu S, Monma N, Makino F, Ikeo K,
*Fukagawa T. Constitutive centromere— associated network controls centromere drift in
vertebrate cells. J Cell Biol (2017) 216: 101-113

*Hirano T. Condensin—based chromosome organization from bacteria to vertebrates. Cell.
2016 164:847-857 (selected as a Featured Article).

Challa, KK., Lee, MS., Shinohara, M., Kim, K.M, Shinohara A*. Rad61/Wpll(Wapl), a
cohesin regulator, controls chromosome compaction during meiosis. Nuclei. Acids Res.
44, 3190-3203. 2016. doi: 10.1093/nar/gkw034.

Shintomi K, Takahashi TS, *Hirano T. Reconstitution of mitotic chromatids with a
minimum set of purified factors. Nat.Cell Biol. 2015 17:1014-1023 (highlighted in News
and Views).

Shang WH, Hori T, Westhorpe FG, Godek KM, Toyoda A, Misu S, Monma N, Ikeo K,
Carroll CW, Takami Y, Fujiyvama A, Kimura H, Straight AF, *Fukagawa T. Acetylation of
histone H4 lysine 5 and 12 is required for CENP-A deposition into centromeres. Nature
Commun (2016) 7: 13465

Shinohara, M., Hayashihara, K., Grubb, J.T., Bishop, D.K., and *Shinohara A. DNA

damage response clamp contributes to chromosomal assembly of ZMM-SIC pro—crossover



factors during meiosis. J. Cell. Sci. 128, 1494-1506, 2015. doi: 10.1242/jcs.161554.

[EERFSER]

Tatsuya Hirano

1.

Condensin—based chromosome organization: new insights from in vitro assays (Sumposium
speaker), ASCB | EMBO 2019 meeting (December 9, 2019, Washington DC, USA)
Assembling mitotic chromosomes in vitro (Plenary lecturer), The 11th 3R&3C Symposium
(November 12, 2018, Kanazawa, Japan)

Condensins and chromosome organization, “"Mitosis and Cell Organization”, Harvard
Medical School (July 21, 2018, Boston, Massachusetts, USA)

Condensin—based chromosome organization (Keynote speaker), Gordon Research
Conference on “Chromosome Dynamics” (May 21, 2017, Lucca, Italy)

Condensin—based chromosome organization (Keynote speaker), Keystone Symposium on
“Genomic Instability and DNA Repair/DNA Replication and Recombination” (April 3,
2017, Santa Fe, New Mexico, USA)

Tatsuo Fukagawa

1.

Centromere Dynamics During Mitotic progression, Gordon Research Conference on
Centromere Biology (August, 2018, VT, USA)

Epigenetic regulation for kinetochore assembly in vertebrate cells, EMBO workshop on
kinetochore dynamics (June, 2017, Edinburgh, UK)

Specific features of centromeric chromatin, FASEB Science Research Conference:

Mitosis: Spindle Assembly and Function (June, 2015, MT, USA)

Akira Shinohara

1.

EMBO workshop on meiosis, August 25-30, 2019. La Rochelle, France. Human RAD51
paralog, SWSAP1, promotes RADb51 assembly by regulating the anti-recombinase,
FIGNL1 AAA+ ATPase.

FASEB meeting on recombination & genome rearrangement, Steamboat, USA, July 14—
19, 2019. Human RAD51 paralog, SWSAP1, promotes RAD51 assembly by regulating the
anti-recombinase, FIGNL1 AAA+ ATPase.

Gordon Research Conference on Meiosis, June 10—15, 2018, New London, USA. Meiotic
prophase pathway of cleavage— independent removal of cohesin from chromosomes during
late prophase [

FASEB meeting on recombination & genome rearrangement, Steamboat, USA, July 16—
22, 2017. Control of RAD51 filament assembly/disassembly by the RAD51 paralog and
anti-recombinase.

Gordon Research Conference on Meiosis, June 3-8, 2016, New London, USA. Meiotic



prophase pathway of cleavage— independent removal of cohesin from chromosomes during
late prophase I.

6. Chromosome stability meeting, December 13-18, Thirivundrum, India, 2016. Meiotic
prophase pathway of cleavage— independent removal of cohesin from chromosomes during
late prophase I.

7. EMBO workshop on meiosis, September 1-15, Oxford UK 2015. A. Shinohara. Meiotic
prophase pathway of cleavage— independent removal of cohesin from chromosomes during
late prophase I.

Hiroshi Iwasaki

1. Activation of Mrell endonuclease by Ctpl in Schizosaccharomyces pombe, EMBO
Workshop on Fission Yeast, The 10" International Meeting (July 14-19, 2019 Barcelona,
Spain)

2. Swib-Sfrl stimulates Rad51 recombinase filament assembly by modulating Radbl
dissociation. The 11th 3R+3C Symposium (NOVEMBER 12-16 2018 Kanazawa Japan)

Hiroyuki Araki

1.  Formation and progression of replication forks in budding yeast; replication fork pausing
at the barriers. The 44th FEBS Congress, Krakow (July 8, 2019, Poland) (invited),

2. Bidirectional initiation of chromosomal DNA replication in budding yeast. The 2016 Cold
Spring Harbor Asia Conference: DNA metabolism, genomic stability and diseases, Suzhou
(June 13, 2016, China) (invited)
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1. Yoshida K, Maekawa T, Ly NH, Fujita S, Muratani M, Ando M, Katou Y, Araki H, Miura
F, Shirahige K, Okada M, Ito T, Chatton B, *Ishii S. ATF7-dependent epigenetic change
is required for intergenerational effect of paternal low—protein diet. Mol Cell. 2020 May
7;78(3):445-458.e6. doi: 10.1016/j.molcel.2020.02.028

2. Yamanaka S, Nishihara H, Toh H, Eijy Nagai LA, Hashimoto K, Park SJ, Shibuya A, Suzuki
AM, Tanaka Y, *Nakai K., Carninci P., Sasaki H., *Siomi H., Broad Heterochromatic
Domains Open in Gonocyte Development Prior to De Novo DNA Methylation. Dev Cell.
2019 Oct 7;51(1):21-34.e5. doi: 10.1016/j.devcel.2019.07.023.

3.  Yoshida K, Muratani M, Araki H, Miura F, Suzuki T, Dohmae N, Katou Y, Shirahige K,

Ito T, *Ishii S Mapping of histone—binding sites in histone replacement—completed



spermatozoa. Nat Commun. 2018 Sep 24;9(1):3885. doi: 10.1038/s41467-018-06243-9

4. Terui R, Nagao K, Kawasoe Y, Taki K, Higashi TL, Tanaka S, Nakagawa T, Obuse C,
Masukata H, *Takahashi TS. Nucleosomes around a mismatched base pair are excluded
via an Msh2—-dependent reaction with the aid of SNF2 family ATPase Smarcadl. Genes
Dev. 2018 Jun 1;32(11-12):806-821. doi: 10.1101/gad.310995.117.

5.  Ohzeki J, Shono N, Otake K, Martins NMC, Kugou K, Kimura H, Nagase T, Larionov V,
Earnshaw WC, #*Masumoto H. KAT7/HBO1/MYST2 regulates CENP-A chromatin
assembly by antagonizing Suv39hl-mediated centromere inactivation. Developmental Cell,
Jun 6;37(5): 413-427. (2016) Doi: 10.1016/j.devcel.2016.05.006
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1.  Fujiwara S, Hoshizaki M, Ichida Y, Lex D, Kuroda E, Ishii KJ, Magi S, Okada M, Takao
H, Gandou M, Imai H, Hara R, Herzog H, Yoshimura A, Okamura H, Penninger JM,
Slutsky AS, Uhlig S, Kuba K, *Imai Y. Pulmonary phagocyte— derived NPY controls the
pathology of severe influenza virus infection. Nat Microbiol. 2019 Feb;4(2):258-268. doi:
10.1038/s41564-018-0289-1. Epub 2018 Nov 19

2. Yoshimura D, Kajitani R, Gotoh Y, Katahira K, Okuno M, Ogura Y, Hayashi T, *Itoh T.
Evaluation of SNP calling methods for closely related bacterial isolates and a novel high—
accuracy pipeline: BactSNP. Microb Genom. 2019 May;5(5):e000261. doi:
10.1099/mgen.0.000261.

3. Kajitani R, Yoshimura D, Okuno M, Minakuchi Y, Kagoshima H, Fujiyama A, Kubokawa
K, Kohara Y, Toyoda A, *Itoh T. Platanus—allee is a de novo haplotype assembler enabling
a comprehensive access to divergent heterozygous regions.

4. Nat Commun. 2019 Apr 12;10(1):1702. doi: 10.1038/s41467-019-09575-2.

5. Nishimura K, Komiya M, Hori T, Itoh T, *Fukagawa T. 3D genomic architecture reveals
that neocentromeres associate with heterochromatin regions. J Cell Biol. 2019 Jan
7;218(1):134-149. doi: 10.1083/jcb.201805003.

6. Minamino M, Tei S, Negishi L, Kanemaki MT, Yoshimura A, Sutani T, *Bando M,
*Shirahige K. Temporal Regulation of ESCO2 Degradation by the MCM Complex, the
CUL4-DDB1-VPRBP Complex, and the Anaphase—Promoting Complex. Curr Biol. 2018
Aug 20;28(16):2665-2672.e5. doi: 10.1016/j.cub.2018.06.037. Epub 2018 Aug 9. PMID:
30100344.



10.

11.

12.

13.

14.

15.

16.

Yamaguchi K, Hada M, Fukuda Y, Inoue E, Makino Y, Katou Y, Shirahige K, *Okada Y.
Re—evaluating the Localization of Sperm—Retained Histones Revealed the Modification—
Dependent Accumulation in Specific Genome Regions. Cell Rep. 2018 Jun
26;23(13):3920-3932. doi: 10.1016/j.celrep.2018.05.094. PMID: 29949774.

Konishi M, Shindo N, Komiya M, Tanaka K, Itoh T, *Hirota T. Quantitative analyses of
the metaphase—to—anaphase

transition reveal differential kinetic regulation for securin and cyclin B1. Biomed Res.
2018;39(2):75-85. doi: 10.2220/biomedres.39.75.

Fujita Y, Masuda K, Bando M, Nakato R, Katou Y, Tanaka T, Nakayama M, Takao K,
Miyakawa T, Tanaka T, Ago Y, Hashimoto H, *Shirahige K, *Yamashita T Decreased
cohesin in the brain leads to defective synapse development and anxiety-related behavior.
J Exp Med. 2017 May 1;214(5):1431-1452. doi: 10.1084/jem.20161517

Takahashi, M., Wakai, T., and *Hirota, T. (2016) Condensin [-mediated mitotic
chromosome assembly requires association with chromokinesin KIF4A. Genes Dev. 30:
1931-1936. doi: 10.1101/gad.282855.116.

Nagasaka, K., Hossain, JM., Roberti, JM., *Ellenberg, J., and *Hirota, T. (2016) Sister
chromatid resolution is an intrinsic part of chromosome organization in prophase. Nat Cell
Biol. 18: 692-699. doi: 10.1038/ncb3353.

Abe, Y., Sako, K., Takagaki, K., Hirayama, Y., Uchida, KSK., Herman, J., DelL.uca, JG.,
and *Hirota, T. (2016) HP1- assisted Aurora B kinase activity prevents chromosome
segregation errors. Dev. Cell. 36: 487-497. doi: 10.1016/j.devcel.2016.02.008

Okuno M, Kajitani R, Ryusui R, Morimoto H, Kodama Y, *Itoh T. Next—generation
sequencing analysis of lager brewing yeast strains reveals the evolutionary history of
interspecies hybridization. DNA Res. 2016 Feb;23(1):67-80. doi: 10.1093/dnares/dsv037.
*Sutani T, Sakata T, Nakato R, Masuda K, Ishibashi M, Yamashita D, Suzuki Y, Hirano
T, Bando M, *Shirahige K. Condensin targets and reduces unwound DNA structures
associated with transcription in mitotic chromosome condensation. Nat Commun. 2015
Jul 23;6:7815. doi: 10.1038/ncomms8815. PMID: 26204128; PMCID:PMC4525155.
Minamino M, Ishibashi M, Nakato R, Akiyama K, Tanaka H, Kato Y, Negishi L., Hirota T,
Sutani T, *Bando M, *Shirahige K. Escol Acetylates Cohesin via a Mechanism Different
from That of Esco2. Curr Biol. 2015 Jun 29;25(13):1694-706. doi:
10.1016/j.cub.2015.05.017. Epub 2015 Jun 4. PMID: 2605189

[EREERFSRK]
Katsuhiko Shirahige

1.

Katsuhiko Shirahige “Regulation of Transcription by Cohesin and its loader”. EMBO



Workshop on Organization of bacterial and eukaryotic genomes by SMC complexes.
Vienna, Austria, 2019.9.9- 9.13.

Katsuhiko Shirahige “Regulation of Transcription by Cohesin and its loader”. EMBO
Workshop “Principles of Chromosome Structure and Function” Heidelberg Germany
2018.9.4

Toyonori Sakata and Katsuhiko Shirahige “Organization of 3D genome structure mediated
by cohesin and CTCF”. EMBO Workshop “Evolution in the Time of Genome
Architecture”. Naples Italy.

2017.9.15-9.17

Toyonori Sakata and Katsuhiko Shirahige “Analysis of human chromosome organization
mediated by cohesin complex”. Genetic Networks (GN) Workshop. Toronto, Canada,
2017.4.26

Katsuhiko Shirahige “Transcriptional regulation by Cohesin and its loader”. International
conference of the Korean Society for molecular and cellular biology. Seoul (South
Korea)2015.9.17

Toru Hirota

1.

Motoko Takahashi and Toru Hirota “Single stranded DNA in interphase is a key chromatin
structure for mitotic chromosome organization”. 3R+3C Symposium. Kanazawa,
2018.11.12-16.

Yuko Ohno, Haruka Tsutsui, Kei Kawakami, Natsuki Mizuno, Yoshino Kubota, and Kojiro
Ishii “Perinuclear chromatin partitioning permits restricted centromere propagation.”
EMBO Workshop: The 5th Dynamic Kinetochore Workshop, Edinburgh (UK), 2017.06.6—
9

Toru Hirota “Kinetic control of the M/A transition in failsafe mitosis” SKKU International
Symposium on Biomedical Science, Suwon Korea, 2016.10.

Kojiro Ishii “A role for pericentric heterochromatin in the neocentromere—mediated
meiosis.” Gordon Research Conference: Centromere Biology, Mt. Snow (USA),
2016.07.24-29

Toru Hirota “Dynamic deformation of kinetochores controls mitotic progression” The 4th
Dynamic Kinetochore Workshop, Copenhagen (Denmark) 2015.05.18-22.

Yuki Ogiyama, Haruhiko Asakawa, Yasushi Hiraoka, and Kojiro Ishii “Meiotic behaviors
of neocentromeres.” EMBO Workshop: The 4th Dynamic Kinetochore Workshop,
Copenhagen (Denmark), 2015.05.18-21

Yumiko Imai

1.

Yumiko Imai “Dynamic changes in host nuclear system to influenza virus infection”, JMCB

Symposium 2018: Looking into Complex Diseases (JUNE 9, 2018, Shanghai, China)



2. Yumiko Imai “Dynamic nuclear interactions between influenza virus and its host”, 12th
World Congress of the Intensive Critical Care Medicine (WFSICCM) (2015, Seoul, Korea)
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BAAFI T DLV TR COYBRMF TR THOIVTETI, KT, s LSRG LD B
o Harvard, MIT®Bernstein, YounglZfXFEINAHMIEELD ES o IR E VW=
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{ROREEEL YL (RFEHERE OB EERERE OARIA | LW HIRBEA R E LT, in vitro £ 7 VYL EIRD
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BHab— I N L DER G, SRS LR O R OV T O BRI B AR
RELL THALMC LTz (B vl ) o SA IR AR [RIFA IR 2 123517 % DNA SHASHA I SR
F20D DNABI BB O 184 2 8 f5e 197> B BE RO AR i L 72 (Nat Struct Mol Biol. 2018, Nat.
Commun. 2020), 512, ZIWOLOFMREMARZ T B EL T, EFIFTE)IGE in vitro TERR ST
TR BAR~E U NaAT BT AT O R, BEED LT, vitro THABRS - ER E
DAL T D RITEEFNT T DR e R 272 o7, FRARBITAZIEE O L (RT K/
BUBAAF) Lab— 0% in vitro SRICHELAL, 43 Fd & o0 M BEREAE 2R B 9~ ~ <L R 9T
EAiToT, Fo, AT & ha AT fEI O E BRI OV T in vitro REFVWZEHE
WIEE AT o7, ISBITIRNN DO FEMRE BV, BIFEAN v T DAL RVTF oy /7R
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THEIR (HAC) Z BN TR AT YL (RFEHERE DR I G A = X LA MBI IERY
KA O 22T 4V AR FHI LT A =X D& BN Uz (BRE TR ) .
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ab— Ay FOBREMATICLY, ab— U7 EDNAL—T TR D FERITR AT =KX LD
gz 2255 (EMBO J., 2016, 2017), A LTk eae—s o —F 40 7 DAH =X
LR S BRI CRAE AR L7 (Cell, 2015, 2018) , 5% AT R LR OB EERERE 2 DU
T B OREMELH =725 RE157= (Mol. Cell., 2017), &iEIXE#H L/ a~F L VET U
T D ERRE & A RY L7 (Genes Dev., 2018), 5530 FEIN D F2 AV, RO Y ERD
FhREAZ P © T Lk L7~ (Methods Mol Biol., 2019, PLoS Comput Biol.2018),

LUE, M Yt (R RE D B A PR RICR . LHIRARAT R | O AW 72 BV CRiEE D
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L, BT NVGBRERE L Thsh, BRELWEREZ RE7-, Yt A 7RO BT/ 2 Y]
DA< 7= DA+ 7 I ZE8E I D2 LITRHILTE,

(4) AFFEFEIRICIVEONTZARE (FRRITERPEET RO RE, FFREZ LIz
TITELDH D)
O HHELEED 3D HBEFHE
B (KAL) R RACIE > ChEL L= = VIR iR & = Vs F 2 R -
Y BIRORBRIE NHRERCRZ WAL, E 6RO RL L R B DDy S
Rz R B N CHEABRK D2 L2 B L7 (Science, 2015), SHIZZ DR %E B /L
R E~ T AR FRZIGRA LR R, BRI X LAY — L7 U CHER TEDE
VO TR A B X2 2 B R B EL T, R BIC K & 7223 2 457-(Science,
2017) (R#ZEDILFRIBFIE) .
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DGR WE D ZN BT DV B AT 7e e — o o O REI R SR RS 2
ViR bEEE DO RIEIZAEI L 7=(Nat. Commun., 2019,2020, PLoS Genet., 2019) , ZD
BT B B IR Iz BT Ao — 3 m R FTIC E L X A L ChEIk
B2 Y B IR RER A L INERRE N D LW R B D F T2 72 & AR E 45
Thb,

@ DNA “HHEUIWEHEZERED 3D /FBIRE

SRR R 2 (25 Z BN U DNA OIEE MRS A BRE N THAEEZEL ., Z0E
R AR 522 BIE Lo, FHFEL A H#2 2 121X Mrell-Rad50-Nbs1(MRN)-
Ctpl HAERDBH G HOILTWED | ARAFIETITZ AL R F O IR 5 2L 1 704
AAERZ RN AEAT LIRS . WINREEIZH112 Cipl 128D Mrell JEME(LARAE,
HHIEFRIZIS1T D DNA SHASHAR IS OO 1 BE R IS B 2 A L 7=(Nat Struct Mol
Biol. 2018, Nat. Commun. 2020), Ziu%, EZEMITISIT DAL R 7 FHEMED
B BT ThoHEE 2BV, WS KR A T 5,

@ EBrbEATEHIDEU-SEAEERE
TR b AT A O E LT e B AR O RS EL B O BfR A B R LT, 2 DORESE.,
FEBE BVt ha AT EA RO FERE N FAR AR O e &2 O F LR
D3R (]. Cell Biol., 2017, Nat.Cell Biol., 2018), &5(Z b A7 fEIk D 7] B &
ZHUTREDDT ) LG8 D 3D LUV TO[REIZAKEILIZ( Cell Biol., 2019) ((Fiks
OIFEWFIL) . ZORRIL, B e AT OBEOH 203 MR E L TOYER
M OPEAR|Z FE /2 R A4 L4155,

® Lefafk 3D WEOER L EMR LU= R BAREN R OB

S HIZERERF O in vitro DNA BERIRAHENI L, e B, fix OB IREhk
K F DN 21TV, et (KRB B OB O 5 FHMN T 2224 B L7, In
vitro DAERLRZANE RS L DS ERERL LTS S pre-RC TR BUGO AL
ONAHHEEZRD | pre-RC JERROFTBLIET VEAREZTHIENTE, IHIZZDFHK
(74— 7% LR FRoab— A8 A LTS, in vitro B EISZTTOSFRDNA
IATREARLEL TIRES> TWAZENTRIBEINT-(Genes Dev. 2018, FEBS Lett.
2019), ARRITE % OYLE RN TR BB AR L7222,
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®

sH@RROLLE R 4D fF#

Mz OKIT, W) AR i, R EMEOMITZ 0L LT, Rt ks
WG L Y B R RE DR 7 ) L7 B8R AP FIELIREL TREEHZ
IEVILDTHD, EREFEL T, 1)ab— DT v F LR 2 DD He D%
IZEVFES N B ZEDFE R (Curr. Biol.,2015, 2018)(JAH, #E5& LD HL[FEAFZE), 2)
KRB il bae— v OEig L EIZfE(J.Exp. Med., 2017), 3) £k
PCat— U B GIEE O RIALE ST, 4)ar T oy O RTEREOR R
(Nat. Commun., 2015) CEEFEDH:FENFZE) . 5) Hi-C. Pore-C, & &1 ChlP-seq.

ChlA-drop % D7 ) LT AR 72 Ye B AR A B it 238 A 9% & &% 12 (Brief
Bioinform.,2017,Bioinformatics., 2018) . ¥k 2738 12 L0 Ye B (AL REREIR A T35
F1E%4E ALT= (Open Biol., inpress) . 78& fEIkINAMTIAL T — X Ll e L7,
Fio, rHEEOMBIL, BEEILFRI T3 RO FMILO 3 boR IR 4 12 R
2 CCHRFERMENT 2 A, 6) T APIMIRTE 12U T H3KATE /AT AL MG T
WA DR B EN B O EN T2 2L (Cell Rep., 2018), 7) 2EJH
AR A2 BT i n~TF it~ —H— L LT TH2A DOV ERLEZ D EERERE N
Haspin T A Z L% [6] iE L7=(Chromosoma, 2017),

L AERiEEFROH AR BRERS IO EE L KRBT OE BB
g (5 - ) W08 NGS 7 — bt RS R G 28 & - i e AT 7 L
TVRLBIORELIRDT ) MMENTFIEZMEILL, Y — U TR T 222 B L
L7, WIZZDOY—/VEBEEDNGS 7 —2 %A LIc Bk OS 7Ty 74— L%k
KT HZET, BEEM OB RILHZMAE LT, TORER, AV TN RFIEE G L%
i NGS 7 —ZIGWRIHT AT T A 2G| B < OBER LD IR FEIC LD A
AT 2 Sl SOICRBIR OS 7 Iv b7+ —LDRMbFEHICE T, BT EHR
TERRIEEREIZ DU NT, NGSHEAT 218 U TS5 IE D 4y F R B 21T > 7= (Cancer
Discov.,2020) (B#&DIL[FEZE)

LR ZENRESREBOLREHR 4D 1F#t

JAH G H3) S A O Y B R R 22 T8 M L B E 32 Ye B (A% 1 &2 O H A FgAE D
figfla BRE LTz, fbc Z DD FERERIL, ZENENNRAD G FIRED—DOTh
HYEROIAEED B PR T 5 L CEHEERME SIS, H—12, Mo
PRI E T e BR Eo M M —Born~F U HIEIN F o e 28 1L
L. BRI ZED IR BRI A2 B DN LTz (Dev Cell, 2016), 25 12, M i
ITOBET NV EFEOEMEL | YeB IR BED e59 5% T L7- (Biomed Res.,
2018) . FIYLBARAR AR CIIAH R B S Y B AR 2 RAGER L CE &k
AT ZEBBBDNTLTE (NAR, 2016) , AIRLO S AARIZ, GetB AR - Bl RE ] fH
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DIHEZFHFL | ZOREREL TERFMEN & EMEEOSUVMRREZED &
AR OFAED R AT,

TANABLIIH T DIEELBARD 4D [RE#IE

S AT, VANV AELNA DT ERIRTE T ) LAOEE) VANV ALEET
v AOMAEAEREMATL ., @IR=E S MEBFELA LT A2 BREL
Too ZIVETIZ, AT NVZU P TAVANPH L R LEA T DEAN AT VAL EEHR L
L CSuvd-20h2% (@ E L 7=, ChlP-seq, RNA-seq. Hi-C 2L D Ma%2 (e, Dk, B
HEToTLZ A, FfEEE NP OF BEAERIXE Fra~F O 3D #i0EbaE i
UIRYRIE DIF RETE I B 1 T35 F Tdhd HoxC8 FL U HoxCoMF Bl A1k —
UERNLUCHELZ, IHIT, VANVREGUE EIE\LDYART T 7782 —ThHD AR
PR BIZIBW T, [FARRO =7 A2 LBEIC SR SIRRE T R b, Zhudo
V7N Y EIEVIZEE S L TWA R R 21572 (Nat. Commun.)

NEEEE (B —H)

Piwi—piRNA (2 X2t 7/ Ll 18 DO fEBH

{ e piRNA HI RS D F BN F TdhD Piwi & Meal OFMFES L IEELT
Brm Z[EEL ., ZADMERIRT VAR v DR EIEMALHIAENE F Ch DI EA B HMNT
L7~ (Genes Dev., 2016),

7 ) AR EEFIDOENT —I 7

Wi 7 s ERRESIRE & R B E OFLIR EEE ML T 5 T, ~ v AR T
DO HEVEEFERIZ BT DT AR Y v O—i\ 72 imHAb s Z T2 e 7
275 b Z B LT (Dev. Cell, 2019) (Fr3:, kb IL[ERFSE) ,

BEFBEMREICL QB AREEREZHEIE S T EA ROBERE R O - BEHE
DB

B X7V AV — 5-FACT #EEKE7TA4EFBMEEE BVTIREITL ., 2 OfRE
WS EHBIOfEA BIELT-, ZOREHR. FACT O RIRZEMEREIY DNA ZEH LA
BXIL A —INEATHEVET Y 7 OYHIERZ L5 2 D FICK LT (Sci.
Rep., 2019, 2018),

ARV RIZE DR AR TOT AT i

B BE, PEOLILEIT ATFT IZED IR R RIS A O il B O i B 254
Irlzy ZDOFER, AFTT 73 TERRA DOfRAIEFAGHkIZL > T TNFalpha-p38 %24
LTCTuAT @RI T5IL, SHICKRBORKEAN 2O B RS
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ATFT7/H3K9 AF AN E( LR F THHZEERLTZ(Commun Biol., 2020, Mol Cell.,
2020, Nat. Commun., 2018, Nat. Immunol., 2015),

Sme BEAMRIZED DNA SR &M TE RO O | S 18 O fig B

Frl: Y B ARREEHERE S A 72 Smeb/6 A MRIZDOUVNT, 20 DNA = IR EfFTH
\Z BT DIEREMR A AR TA T, Z D5 R, Smeb/6 A RHY DNA SR G4 B30
L. ATPase J&PEA L C DNA #EEOHIHZ 1T vl REMELZ RE 3 D a5/, £
IREMFZELL T, 2b— 7% DNA EHERFFIERINDHEE] DNA fEBAIEREL T
B IRM COREE TR T HEVIFTHROETT L E#E LT (Cell, 2015,2018),

QeBARBEREN A HIOFBIELE DB R

TIAR BN A A E 2 B — R T, 2207 ) AR D EN TEDHHEE
B O ffisingle—cell DNA replication sequencing (scRepli-seq)DBAFsZ BIg L7, ik
R, H—AalL ~ L TO1) BRI ACAHEEOMFER ~ e 7, 2) RN ALl
EAMRR DS IR AEL D BAFR DfEA A 32 A LT (Nat. Genet., 2019),

7 ) LEFIERIFIR D7D DL BAEBERFRT —F X —RADOHBL

o Ry — = —IE A LR =87 ) A =Rt~ F UG
AT HME DT —Z~—2A OpenlLooper L, SHICFHEBEOFHERE LR
THEIE NGS 7 —Z_—2H i | B B L 72, SOICREIPNEHE T/ SERC A FE A
TG LTz Hi-C o AF WALf#NT 24T > 7= (Sci. Rep.,2017, Dev. Cell, 2019),

ZRELBEBRICRBITZS /AEEE

PEN: ZREMER SRR O T n e A A Mfa  TIBM T 5V AT AOWGL A AT, T
AT AA= 7 TIBINLU T 2« OZRENMEFH SIS I 1T DL RENER F DI HIL ~
V%153 F RNA-FISH CiHli C& 51901278 -72,

BEFRBGIHESRS ) MMEEB B OB RAENR

HE RE B T OBWNALE B KO GIE MO AT EEIF(ROLEX v 27 L)% B
FE-HMM$5ZL T ES MRl 458 s F I O F Eh P X GHEMEREMRAFRY T
1372 B E (G N =AM A I Lo THESN TV AL ZEZ BN LT
(Sci. Adv., in press, PLoS Comput. Biol., 2019,Methods Mol Biol., 2019),

e A OB EE R X 2 D H3K9me?2 Y {Kig i

N
ILAE T APRPEER A O REZFRIE L TV D H3K9me YRR AL DL ZF 1
RO FREOMRIAZBRE LTz, TOFREE. HP1 o/ B/ v 7Y H3K9 AF /LALDFR
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24

25

RO IR TYLEBARN AL OREFIZET 5L TV DI e B EHEEO L[FEBFIEIC L > T
A 523U 7= (Stem Cell Rep., 2018),

NG (B 2H)

BEFEZRAVIOERBERS 4TIV ADHEH

B8 L IERIBFFEIC D 2GR DT B T oar T DL —
TR EFI N EEREMEEL . BORET Vv Ial—a ZAVWTHELTHZE
\ZR%EH L 7= (Methods Mol Biol.,2019, PLoS Comput Biol. 2018),

— 3 FEBRRTAW e REEE T — DB

ALl gt —3 = FOEIMBIERICL T, ab— 0D ATP K FRIEMER L)
2 DNA =7 DU EN R FEBIEZ T HZEITEILTz, EHIZ DNA L—7'D
B EMEFFITI I~y RR AL OFRBENEE ChHZ L% R LTZ(EMBO J., 2016, 2017),

~NTuraeF R T 4 — DRSS R B DR

WA CEAED ) (HPL fE A2 7378 AHDCL ([ZXA~Trra<F o RT 1+—DE
REIaEE L H DRI OW TR L, ~Trra~F R T 4 — RO —FEE
R ZENTET,

raeF T 7V T 1 O EE OfENT

BB ATAC-see & CRISPR A7V —= JHfAGHOELZEZLD, 7avTF
YT IRV T AR B 2 55 100 EORFEFEEL, £D5%H TEDPL [TEA
NABBEFREOEEGHNIC Do~ AX — K F T, TORRKIZESTY A2 ED7
IRIEVTAN ERTLIEER L,

HHFEHARFRBEE O SE EEEE LRI — U RBM RV TERS
S AT VIR A ORI E N E T LR 2 U, DNA BT — B L
o7z HDR Ol % oyl S o8O BfEAZ B LT-, T ORGSR, =7 —(EE L n
~TFLVET VT OGS OB EERAE L PR A CE T2 (Genes Dev., 2018)(/IMfifiEé DIt
78)s

DNA ZESHEIWHBEEICXDS ) 22 EMEMERSIE D 4D HHH

e xR H 2 EEEF OrDNASEIRIZ 3517 2 18 B [H FE P O DNA A S5 B W {E 1R B oD it
HZ B S, DNA ZASHUIWHEE ICB 545K F L LT, R E LA T
Ctf4 %5 Tefeatiilk 7% [F € L7=(Mol.Cell., 2017),
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27

28

29

30

31

32

1 #IfE Hi-C 2BV e, G2 Hiffisk Bu 43 (R O ILIRR BIR DR TR
IK B filifk Y B AR 25k B AT REZ T L Hi-C Oz Z BIeL . 1 ko filitk Ye s 45 1A
DZEE FEBE A AT T& 5 chromatid Hi-C ZffE L 4HZEMN T,

Hi-C 5 —#%21ERLIZRBAT =X LDFFR

ZEL R A RS LT GWAS TRIES 7z SNP 7 ) AL O BEIZ DUV TR R
L7z, —#80D SNP N —fHlU AR EL . B TR B 5952
&L IDICHBER (S FELC ERRFIL Z[EEL7Z (BMC Med. Genomics, 2020),

AID BRI e ML B ARHE R L Ju B (B o B FR M D AZ A

§i5  BOMHEILLT AID HifiTa VT, fAaE K772 SMC5/6 #G RO HEEE
DOfFEIH . MCM8-9E A A FHIK T HROB DIEEIZALILT= (Cell Rep., 2020, Genes
Dev., 2019), SHIZBRR AID AT L THD AID2 Z5ER LTz,

LkigE T — N — 2| ALBEHEOETI T

Fh AZEE— N HIEAEZ L 7= 7 — & —Z Openlooper OFERENLTE - L B 21T
W, Bk — DT —Z =TV T )BT T T — AV RIZITR AL
INTUTz, BIfE, 74 AFED600 LL DK % 72 NGS 7 — X288k T DICE -7z,
INGFEE (56—, 25 =1 dkiE)

e k@S2 8D M B1E 1B D 4D f#AT

W QBRI G I RIF LT Bl S % bR BRI 7 L2 RV TR L . S IESESE M
R b S SR A AL 2 A Z LA B BAMZ L= (Nat. Comm. 2019), 5|24
KRR G HIRA T v 7 CED AL AT I (FuVis) 5L LT,

S FEMBEREEZELCREBABEET NI/ F U RACHNHEEERD

o (E—#)
LEEIRITTBEHEROBELCH BB EEZERALZREMH4D T2 —a
V) (BEZH)

i FERIUEHED HIi-C 7 —X @ FET VOBEEZMRI L, Hi-C 7 —#fif
WHEEY 7 2T U THEETAHZ LI E L 7=(Biophysics Journal, 2020), PHi-C
(774> —) https://github.com/soyashinkai/PHi-C {ZCABIL T3,

PBIRESEER R OMEIEL S ) AR DNA _Lora~F @10 iR

SEA e AT YR (HAC) Z WV Ty brAT ROYL & (KGRI RE D BEJE O TR &5 AT
=A LTI I O Y =T A VAR F 2 LI HAT =X 12 W
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HHMZLT (Exp. Cell Res.,2020, Sci. Rep., 2016, Dev. Cell, 2016),
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