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Role of PRDM9 KRAB Domain in Meiotic DSB Site Determination
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Abstract Homologous recombination plays a crucial role in meiosis and is vital for ensuring the correct
segregation of homologous chromosomes and genetic diversity. Recombination sites are not randomly distributed
throughout the genome, but are limited to specific regions known as “recombination hotspots”. In most mammals,
PRDM9 mediates the determination of recombination hotspots. PRDM9 recognizes a specific binding sequence on
the chromosome, catalyzes the nucleosome H3K4me3 modification near the sequence, and then guides SPO11 to
produce programmed DNA double-strand breaks. PRDM9 comprises three conserved structural domains: the zinc
finger domain, responsible for specific DNA binding; the PR/SET domain, catalyzing H3K4me3 modification; and
the KRAB domain, whose function is currently unclear. This study found that truncation of the KRAB domain of
PRDMDO in mice results in the loss of its function, impeding meiotic prophase and gametogenesis. The researchers

also identified that the KRAB domain is essential for the methyltransferase activity of PRDM9 and is involved in
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the regulation of meiotic DSB formation at PRDM9-dependent hotspots.
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A: gross morphology of representative testes from an adult mutant (PRDM9*™*™) and age-matched control (PRDM9"") mice; B: H&E staining of
mutant (PRDM9*™*™ left) and control (PRDM9™", right) testes; C: fluorescence staining of testis sections from mutant (PRDM9*™*™ left) and adult
control (PRDM9™", right) mice with PLZF (spermatogonia-specific transcription factor, green), YH2AX (red) and DAPI (blue); D: detection of apop-
totic spermatogenic cells (TUNEL assay, green) from age-matched mutant (PRDM9*™™ left) and control (PRDM9™", right) testes, with co-staining for
YH2AX (red) and DAPI (blue).

Ell PRDMY9HREKRABSEHET & £ &1

Fig.1 KRAB domain deficiency of RPDM9Y leads to impaired spermatogenesis
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A: schematic representanon of the PRDMO proteins expressed in PRDM9YT, PRDM9™™ and PRDM9*™*™ mice; B: Western bolt was used to verify
PRDM9 expression in spermatocyte (leptotene and zygotene) of PRDMIY', PRDM9™™ PRDM9*™*, PRDM9*™*™ PRDM9*° mice. The same member
was stained with an anti-Tubulin antibody as loading control; C: immunofluorescent analysis of HA (PRDM9, green), SYCP3 (red), and DAPI (blue) in

chromosome spreads of PRDM9™" (left) and PRDM9*™ ™ (right) spermatocytes at leptotene and zygotene.

&2 PRDM9HLKRABA &

M EAZEN R 7T

Fig.2 Loss of KRAB in PRDMY does not affect its nuclear localization and distribution
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PRDM9*™ ™ (red) spermatocytes (leptotene and zygotene). H3K4me3 tag density was calculated using H3K4me3 ChIP-seq read coverage with 50 bp

resolution; B: qRT-PCR is performed to analyze H3K4me3 immune-enriched DNA fragments. Primer designed in 10 well known hotspot. NC (negative
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1) primer is designed in no H3K4me3 region.

[El3 PRDMYGRSKRABZEIE S B H L K A THEIE M
Fig.3 PRDMY without the KRAB domain loses its histone methyltransferase activity
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Table 1 Primer sequences
TR 1EXFEFI(5'—3") RFFHI(5'—3")
Name Forward sequence (5'—3") Reverse sequence (5'—3")
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