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2022-01-24 20:54 OEEFRRE T
iR 1B, BREGRERAZRIREEMEISIRRE R DNAKFNAIEE1
(TOP1) EEEEYETEBTHRRETFRABIRETREEEEER, 18 7 TOP1EEEY
ERREHRIFIIEE, BXRARMEENew PhytologistfELek k.

FEOAFTEI, (BIRR BREN) 1EH, BREGRIFRAF RIFEIESIEIREE
RIDNAINFHIEE1 (TOP1) AEBEHEYIEMEIE TR F RS IETEEE
Z(ER, BT TOPIEHEEMAERKKREPITHIIRE. EXARERENew
PhytologistfE& &R,

BYTARSHITARRI, —HEERESEN, B—HESUWIREHTIER
2RE. SETEREFEEIEREMAEE FAMIBERM. DNAKRINSAIEET (DNA
Topoisomerase 1, TOP1) fEAEMARI iZ2FE, TEBISHEWDNAGEAIMZANGS
BRAERDNARSEINAT, MWMIRIEDNASH, HRIBEFIRINFFHIT, FITE
BHRMOENNTHIEAEERIRAIDNASH, BRE T, FEAETOP1ES
SREMDNABR . tBetEid, TOP1ESXI TRz . THIBREMSIhRE, BE
EXEENER. ETERTHARKTOP1AERE, EABEEIRET—
TOP1EE. MTOP1ERIBAESEENIA B IREZEEE.

PREITIRAERASHNTOPTIERE (TOP1aFITOP1R) AIHHLRBRIEN /N
I7EEE (Physcomitrium patens) LIRS, FHRE 7 TOPTRIINEEAR, RIERIER
KEANTOPIER, EMEY—E, SEEGL; BATOP1oER, EMERETMIES
. DB TFREAERE (B1) , RIMLERAM (spermatogenous cells) 5%
ROEFER, FERMES USRS B F AT RPRERIREE RS, &5
AR EEEAETF. TRETOP1BER, FeANEAEELS.,

LR RIWAZEBRIFRAL SRR BIR I OERFE. BRERIETHR
£ (RBFFHERFELR) ANEF—FE. BAELEMEYFRRARKE
BHFINFHEAZTHFNEIHREER TRAES, EUEMENFRRAESSE
FIETHZAFRREBOIAS . NRARZERERNFES. LhRIAFRR
BEXtHES. EREFESFNERRSHINGSIEMEFE.

FEMFRAEEREARFESSFESMBENGNT, HTOPTFHBIESIIA

R, IEEREEEY T ARAEEEIU THRRRE: AR FIHMEEKE LRI
TOP1&5R-loope BRI FRTAEKRHRER, NMEERATHIERE

(Shafiq et al,, 2017, Molecular Plant) ; EFSLRHIEHITRAEMFEE, 1@
T SMEERREERTRIVEI BT R TR R BRIEFREY Liu et al, 2017,
Molecular Plant); REEREIMTOPHIHEIFIZEMGE (CPT) 38 T LR BENE
PINIRRE ITIM BAE, H—PARAMRRE AR TOP-CPTE SIRIERDNARHY
N, MTIEDNARGEARM R A BRI (Gu et al, 2020, Nature
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Plants) . X—BlBAIURE 7 EY)THRIEAZ A —FEASESEF (Du, 2020,
Molecular Plant) . X—ZJ5I#RE, ARFEVTHRRASHARS D FHHRMAT
EEREEMEETRIRIEERS. FfA.

[ZE3235ZE ] DNA topoisomerase 1 (TOP1) plays general roles in DNA
replication and transcription by regulating DNA topology in land plants and
metazoans. TOP1 is also involved in specific developmental events; however,
whether TOP1 plays a conserved developmental role among multicellular
organisms is unknown. Here, we investigated the developmental roles of TOP1
in the moss Physcomitrium (Physcomitrella) patens with gene targeting,
microscopy, 3D image segmentation, and crossing experiments. We discovered
that the disruption of TOP1q, but not its paralogue TOP1, leads to a defect in
fertilisation and subsequent sporophyte formation in P. patens. In the
topTa mutant, the egg cell was functional for fertilisation, while sperm cells
were fewer and infertile with disordered structures. We observed that the
nuclei volume of wild-type sperm cells synchronously decreases during
antheridium development, indicating chromatin condensation toward the
compact sperm head. By contrast, the topTa mutant exhibited attenuated cell
divisions and asynchronous and defective contraction of the nuclei of sperm
cells throughout spermatogenesis. These results indicate that TOP1a is
involved in cell division and chromatin condensation during spermatogenesis
in P. patens. Our results suggest that the regulation of DNA topology by TOP1
plays a key role in spermatogenesis in both land plants and metazoans.
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