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generated several mutant mice and analyzed phenotypes in meiosis,

particularly in meiotic recombination. Among them, a germ-line specific conditional knockout (cKO)
of Fignll resulted in defective synapsis of homologous chromosomes and crossing over. RAD51, a
central player of meiotic recombination, was accumulated on chromosomes in not only early meiotic
prophase 1 where meiotic recombination takes place but also in pre-meiotic S-phase in Fignll cKO
spermatocytes. Importantly,RAD51 accumulation was also seen in Spoll KO Fignll cKO spermatocytes
where DNA double-strand breaks that initiate meiotic recombination do not occur. This suggests that
RAD51 removal from both single-stranded DNA at the sites of meiotic recombination and intact
double-stranded DNA is critical for meiotic recombination and fertility.

DNA




# X C—19, F—19—1 ()

1. WFZERRMELFI DO 5

WHOY S ORI R 2. (B 2 %) 1 X, MR OB R (3T X~) %
T % 2 & CIEF YR DB A2 RGET D, X7 A~ ORBITHE D Yot fR /Bl O BT Bk
EER T ORRESIEEZ L, AMEERCH U VEDOFRIK E 2D 2 ENMLTWNS,

DNA “ARSHEIWTIC X - TRHAA S DI85 25/ 2 1. FHIRI Y AR 2§52 L 7230451978 DNA
RS GERRNASAM 2 ) . 3 D VI IRIYLE IR DNA D5e /2 A3 s (XA z) @
WP DORRIE A Y | AR Z DTN X T A= %ok T 5, ~ 7 A0k M EOREALED
LA, TR 7= 0 9 300 AT Ciid 2 % DNA —AREHEIMr D 5 5 £ 30 fEFT (KD 10%FEE) 73
RN Z 2 L, 7 A~ 2T 208, & TOMRBIGAMRT AT 1 EATIEAS R
ZEEZITLOICHBEINTWD,

THIVE T, OB 2 R OV X 2 \Z BRI SHEEFEERE D S~ 7 R F THE L
HRINTE T, RN L~ T A E THTA S BRIFE SN AN & 5 — 5 C, ML & BERE
TIIAR NI 2 OBIILRBNE/2 Y (0 A0 5 10%, HEEEERE: 59 40%) , £7o, mEEKAE
Wy B 72 IR - 3By 5 MR 2 N B 5972 2 & TFLEIC R W TRy S5/ #e 2
PN &0 BEHEN OB Tl &2 52 T D ATREME DS R S D, Loy L7eds B, WFLIEIC R T 2 ik sy
ZUHAH 2 N OAE XA 2 AL IR DD TSR O SR % < STV 5,

2. WEOBEM

AWFZETlE, WAEOET AW E LT~ 7 2% ., B 2508 2 HIEIC B 53 AR 70
MEREZ T2 ICHH B NS5 2 & T, LIS T 2 iy S 2 M O X R % il oo £t
WMAOZMA+T 522 AMET 5,

3. MRk

D= FESC, HFLIEO M35 1T D AT DRGSR 6 | sy 250 2 HlAE~D B 523
TEINA X R EOERMREVERLL . DNA ARG O CEE . A8 XA 2 ek ~D
WL FICREOIC X DN TE, KO 7 e~ F U REIBIEIC X 57 ) AT A K
JITEMEAT (ChIP-seq) (ZX VW KGET %,

4. #FZERE

FIGNL1 %, b MEEFMMIZISVNT RADSL % DNA 7> O fif il S & AHSRE 2 Hi o = & DN EATHFZEIC
L ORE I TS Matsuzaki et al., Nature Communication 2019), F7-. FIGNL1 DK E
2 27 FIGL1 1, AHY) Ty S 022 XM 2 OB 572 Z L MG ST b
(Fernandes et al., PLoS Genet. 2018), L2>U72M 6. HATADOBESZMHI BT 51
BRIIRMA Ch o 7o, Fignll 7 > 777~ (KO) ~UAZER 7L A, IWHEESEEZRL
Toi=, MR A Fignll Z#ar T 4 at /v 770k (cKO) 5~ A& /ER
L. BB X ~ DB RGE LT, T ORER, Fignll cKO A A~ D ADOREHRITHM/IN L,
¥ ORMIE/2WD DL DT, Y ORER, Fignl1 KO MR 3IBE s Z5EHL 2 23 2 2 18k
SRR ORI E I ME IR U, BB E CEIT L7ZMINRIE Fignll cKO ~ 7 ADREHD
W, Fignll KO D Z > TWRWHIII TH o7z, 726, FIGNLL IZIEF e HO T
B IERICVNETH D Z EDRA LN 2o T,

RADS1 [ IAH[AIREHE % (2B THULAY 22 581 &2 7= L. DNA ARSHEII % (282 HH L 7= —ASEH DNA
27 47 Ay MRICHEA L, MRS (KRB &2 F5- 72 DNA) 2R 5 2 & CHFIMEE X %
B S5, RADSL @ DNA ~DFEEIE, REL E RLELDNT L AL > THIEE N TEY .
RAD51 DAZEALIE RADS1 @ DNA 7> & Ot 2 R+ 2, HEFRERCHE 12350 T RADS1T @ DNA
26 OFEFEOMHNL, R XA OB Z EH S5 2 &SRBV THES L TW
%, % Z T, FIGNL1 28~ 7 2 Dk
ﬁ:}%%ﬂ:%b\fﬁﬂﬁé%ﬂ?ﬁ%_@ﬁ}%% Ctrl Fignl1 cKO
HIEHG 20, BiEA2 T o7, FDhs
B Fignll cKO~ 7 A DFEREINL T
IZRADS1 OEREN A S (K1), E
N B 0 B e TIFSE & R
(2. FIGNL1 23~ 7 A Dk sy 243 o
FERHIEIZ 35UV T % RADSL % DNA 7 | XU 1 Fignll cKO FEREIIRICISIT 5, Yeto iRl (SYCP3)
O AREES W AHRE A O = L3S | 0D RADS1 D FE
MWTIpoTe, —H. KX Z D
<~ —H—"Tdo A MHL FHH T, FIGNLL 1T~ 7 R ZUT 3B TIEA XAHM 2 (2 /ZE T
HHZEDBHLMNI T,

Fignll cKO =7 ZADRERIEICISIT 5 RADS1 DS, BRI T DNA ZARSHEIW % ISR 2
ERALIZAE S 9% RADGL L0 & 28 Sz, F£72. RADS1 OFFEIE., Ik sy Z&LAi10> DNA £




®%ﬁﬂﬁﬁﬁwf%@ﬁéﬂko:@:&#B\H@Hcmwwakmfiﬁﬁ“wﬁﬁz

(ZARAFETIC RADS1 S eURICERT 5 ATREVEDS B X Divie, £ 2T, DNA ARSI S 2 5
720N Spoll KO =7 A% VT RADS1 DYAAR~DFEE T~ & Z A, RADG1 OFZFEIL Spoll
KO Fignll cKO <7 ADRERHlAIZEB N CH Sz, ZORRNG, FIGNLL JEFTE T Tl
M%lﬁﬁ@i%ﬁ@#ﬁﬁmmwﬁﬁ%f\ﬁ%@:ﬁﬁMﬂK%%ﬁ?é:kﬁ%%ﬂK&
-7,

Fignll cKO ffRIZI31T B RADS1 OEFEIL. R TIldZe <, Retaiiih ECREMICA bz
(1) Z&n6, mm1iﬁm® AREDNA ITHEET D Z ERIB STz, 2T, RAD5L @
&6 % ChIP-seq IZ LV 7 AU A RIZKGEELTZ & Z A, RADG1 O E— 7 3 TE 2o 7=,
T T, — A DNA ~OfEE Z R R AR H FTHEZY ChIP-SSDS  (single-stranded DNA
sequencing) #FEfE L7z & Z A, M EAICRBNT, BAERIL Fignll cKO <~ A TRIEED
RAD5S1 DFEA R SNT-, F7-. Spoll KO~ AK N Spoll KO Fignll cKO~ 7 2T 4T
BWTH, — A DNAITHEAT S RADSL OB — 7 (XFE A R ENR -T2, 7 LU A R
HroofEF. RADS1 75 " A4 DNA (ZHEEA T DU OKFEIIZE SR 7228, Fignll KARIZ XY
RAD51 2N D " AREH DNA IZHEST 5 Z E 2 BT DT — X 21537,

ARWFZECfE R L 7. Stra8—Cre % A
W2 A AR RE B 72 Fignll @ cKO
1. FERERI Tl 8 BIFRE DORYRT
KO fja 245 S iz izt L, SRRk
M CiE 4 BIFEE DGHZRT LA KO #l
%%%Bhﬁﬂotobﬂbﬁﬂ%

S 572 KO MIfE 2 Fv €L SRR
’%HéFEMl@%%%ﬁ%ﬁo
Tmo T DRER, *%%EHH@& [FIEEIZ

Ctrl Fignl1 cKO

X 2 Fignll cKO JRRHMIARIC IS 1T 5. YetaiARdih (SYCP3)
L RAD51 D EifE

ﬁmuwkﬁ D Yutbfk~0 RAD51 OZRER R 5N (K 2), ﬂgﬂlw%E%@ﬁWE%
EARB O A BT 23E UL BB 2R o b CHIRE I ME - L7=ooxt L, Fignll KO Jp

tﬁ%iEﬁ&Wﬂ QR OXRPE 2R L, BB HATORK AT —Th D dictyate 1 FE
TR HOET PR SNz, £, RXESZ ~— T — T%éMwlwﬁi:/hm%w
EIREETH YD, FIGNLL (XIPREIEIZ I 2 2 AKH#L 2 \ZIXMZE TIERN 2 E 3 B NS
-7,

PLED X 9z, &R 2 RSBy S OMEATITIIMEZE N R 57— T, FIGNLL 13~
7 AR & ORI Z 3T M%l%WAﬂ%%%é&é LICHWIETH Y | HHCER
IR B W CIERIE & 2R B D AL DA T K O AT HETH D = k#%%ﬁ ot



9 8 5 4

Ito Masaru Furukohri Asako Matsuzaki Kenichiro Fujita Yurika Toyoda Atsushi Shinohara 14

Akira

FIGNL1 AAA+ ATPase remodels RAD51 and DMC1 filaments in pre-meiotic DNA replication and meiotic 2023

recombination

Nature Communications 6857
DOl

10.1038/s41467-023-42576-w

Bondarieva A Raveendran K Telychko V. Rao H. B. D. P Ravindranathan R Zorzompokou C 11

Finsterbusch F Dereli | Papanikos F Trankner D Schleiffer A Fei J Klimova A Ito M

Kulkarni D S. Roeder 1 Hunter N Toth A

Proline-rich protein PRR19 functions with cyclin-like CNTD1 to promote meiotic crossing over in 2020

mouse

Nature Communications 3101
DOl

10.1038/s41467-020-16885-3

Kulkarni Dhananjaya S. Owens Shannon N. Honda Masayoshi Ito Masaru Yang Ye Corrigan Mary 586

W. Chen Lan Quan Aric L. Hunter Neil

PCNA activates the MutLy endonuclease to promote meiotic crossing over 2020

Nature 623 627
DOl

10.1038/s41586-020-2645-6

Bhagwat Nikhil R Owens Shannon N Ito Masaru Boinapalli Jay V Poa Philip Ditzel Alexander 10

Kopparapu Srujan Mahalawat Meghan Davies Owen Richard Collins Sean R Johnson Jeffrey R

Krogan Nevan J Hunter Neil

SUMO is a pervasive regulator of meiosis 2021

eLife

DOl
10.7554/eLife.57720




Yun Yan Ito Masaru Sandhu Sumit Hunter Neil 2153

Cytological Monitoring of Meiotic Crossovers in Spermatocytes and Oocytes 2020

Methods in Molecular Biology 267 286
DOI

10.1007/978-1-0716-0644-5_19

Ito Masaru Fujita Yurika Shinohara Akira 134

Positive and negative regulators of RAD51/DMC1 in homologous recombination and DNA replication 2024

DNA Repair

103613 103613

DOl
10.1016/j .dnarep.2023.103613

Ito Masaru Shinohara Akira 10
Chromosome architecture and homologous recombination in meiosis 2023
Frontiers in Cell and Developmental Biology -

DOl
10.3389/fcell.2022.1097446
Fajish Ghanim Challa Kiran Salim Sagar VP Ajith Mwaniki Stephen Zhang Ruihao Fujita 29
Yurika Ito Masaru Nishant Koodali T. Shinohara Akira
DNA double- strand breaks regulate the cleavage- independent release of Rec8- cohesin during 2023
yeast meiosis
Genes to Cells 86 98

DOl
10.1111/gtc.13081




Sawant Priyanka Mwaniki Stephen Fujita Yurika Ito Masaru Furukohri Asako Shinohara Akira 98

The role of conserved amino acid residues of Sae3 in Mei5?Sae3 complex for Dmcl assembly in 2023
meiotic recombination

Genes & Genetic Systems 45 52

DOl
10.1266/ggs - 23-00015

11 2 2

FIGNL1-dependent removal of recombinases is essential for homologous recombination in male meiosis

2022

2022

Masaru Ito, Ken-ichiro Matsuzaki and Akira Shinohara

FIGNL1-dependent removal of recombinases is essential for homologous recombination in male meiosis

Gordon Research Conference on meiosis

2022

Masaru Ito, Ken-ichiro Matsuzaki and Akira Shinohara

FIGNL1-dependent removal of recombinases is essential for proper homologous recombination in mammalian meiosis

45

2022




40

21

2022

Anti-recombinase FIGNL1

2023

26 DNA

2021

Anti-recombinase FIGNL1

39

19

2021




RING E3 RNF212B

43

2020

FIGNL1

50

2023

RAD51/DMC1

27 DNA

2023

Masaru Ito

FIGNL1 AAA+ ATPase remodels RAD51 and DMC1 filaments during pre-meiotic DNA replication and meiotic recombination

MAYosis 2023

2023







