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Antibodies
Antibodies used

data (Sun1 W151R pachytene-like spermatocytes) was deposited in the Gene Expression Omnibus database with accession code GSE155142 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE155142]. Other data supporting the findings of this study are available from the corresponding author on
reasonable request. Source data are provided with this paper.

For animal experiments, no statistical method was used to predetermine sample size. For in vivo analysis, a minimum of n=3 mice of each
genotype were used and several cells (nuclei, spreads) or hundreds of telomeres from each mouse were analyzed. This was shown to be
sufficient in previous studies (e.g.,Shibuya et al Cell 2015, Mikolcevic et al Nat Commun 2016) to discern statistically significant differences. In
molecular biology experiments, n>=3 was chosen to generate p-values to determine if results are significant.

No data were excluded.

The in vitro data were reproduced in technical and biological duplicates and experiments were performed at least three times. The exact
number of mice used in each group in an experiment is mentioned in corresponding figure legends. All attempts at replication were
successful.

For mouse analysis, we are comparing phenotypes between WT and SUN1W151R pups. Cells and sections used for imaging were

selected randomly. For in vitro experiments, Cells for imaging were selected randomly.

Blinding was not possible as experimental set-up and data-analysis were performed by the same individuals.

The following antibodies were used in this study: secondary antibodies for IF and western blotting: Alexa Fluor 647 Goat anti-Rabbit
IgG (Invitrogen, A-21245, 1:500, RRID: AB_2535813), Alexa Fluor 647 Goat anti-Mouse IgG (Invitrogen, A-21236, 1:500, RRID:
AB_2535805), Alexa Fluor 555 Goat anti-Rabbit IgG (Invitrogen, A-21429, 1:500, RRID: AB_2535850), Alexa Fluor 555 Goat anti-
Mouse IgG (Invitrogen, A-21424, 1:500, RRID: AB_141780), Alexa Fluor 488 Goat anti-Rabbit IgG (Invitrogen, A-11008, 1:500, RRID:
AB_143165), Alexa Fluor 488 Goat anti-Mouse IgG (Invitrogen, A-11001, 1:500, RRID: AB_2534069), DyLight 594 Goat anti-Mouse IgG
(Invitrogen, 35511, 1:500, RRID: AB_1965950), DyLight 594 Goat anti-Rabbit IgG (Invitrogen, 35561, 1:500, RRID: AB_1965951), HRP-
conjugated Goat anti-Mouse IgG (Proteintech, SA00001-1, 1:4000, RRID: AB_2722565), and HRP-conjugated Goat anti-Rabbit IgG
(Proteintech, SA00001-2, 1:4000, RRID: AB_2722564). Rabbit antibodies against SYCP1 (Abcam, ab15087, 1:2000, RRID: AB_301633),
SYCP3 (Abcam, ab15093, 1:2000, RRID: AB_301639), SOX9 (Millipore, ab5535, 1:500, RRID: AB_2239761), MSH4 (Abcam, ab58556,
1:500, RRID: AB_2770446), phos-Histone H2AX (Ser139) (Millipore, 05-636, 1:1000, RRID: AB_309864), Lamin B1 (Abcam, ab16048,
1:1000, RRID: AB_443298), c-Myc (Santa Cruz, sc-789, 1:500, RRID: AB_631274), TERB1(Long et al NSMB 2017, 1:1000), TERB2 (Wang
et al NC 2019, 1:2000), MAJIN (Wang et al NC 2019, 1:2000), SUN1 (Wang et al NC 2019, 1:1000), and SPDYA (Wang et al NC 2019,
1:3000). Mouse antibodies against Phospho-Thr-Pro (CST, 9391, 1:2000, RRID: AB_331801), MLH1 (BD, 550838, 1:500, RRID:
AB_2636290), SYCP3 (Abcam, ab97672, 1:2000, RRID: AB_10678841), c-Myc (Santa cruz, sc-40, 1:500, RRID: AB_627268), Flag
(Sigma, F3165, 1:2000, RRID: AB_259529), actin (Sigma, A2228, 1:2000, RRID: AB_476697), GAPDH (Proteintech, 60004-1, 1:2000,
RRID: ab_2107436), DMC1 (Abcam, ab11054, 1:500, RRID: AB_297706), Lamin B1 (Proteintech, 66095-1, 1:1000, RRID:
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AB_11232208), CDK2 (Santa cruz, sc-6248, 1:200, RRID: AB_627238), Pericentrin (Abcam, ab4448, 1:100, RRID: AB_304461), LBR
(Abcam, ab122919, 1:500, RRID: AB_10902156), LAP2 (Abcam, ab185718, 1:500), KASH5 (this study, 1:2000), TRF1 (this study,
1:3000) and TRF2 (this study, 1:3000).

SYCP1 (Abcam, ab15087) Species Reactivity: Mouse Rat Human, Applications: IHC IF

SYCP3 (Abcam, ab15093) Species Reactivity: Mouse Rat Human, Applications: IHC IF

SOX9 (Millipore, ab5535) Species Reactivity: Mouse Rat Human, Applications: IHC IF WB

MSH4 (Abcam, ab58666) Species Reactivity: Mouse, Applications: ICC IF WB

phos-HistoneH2A.X (Ser139) (Millipore, 05-636-25UG) Species Reactivity: Vertebrates, Applications: IHC IF WB

Lamin B1 (Abcam, ab16048) Species Reactivity: Mouse Rat Human, Applications: IHC IF WB

c-Myc (Santa Cruz, sc-789) Species Reactivity: Mouse Rat Human, c-Myc tagged fusion proteins, Applications: WB, IP, IF

MLH1 (BD, 550838) Species Reactivity: Mouse Rat Human, Applications: IHC IF

SYCP3 (Abcam, ab97672) Species Reactivity: Mouse Hamster, Applications: IHC IF WB

c-myc (Santa cruz, sc-40) Species Reactivity: c-Myc tagged fusion proteins, Applications: WB, IP, IF

FLAG (Sigma, F3165) Species Reactivity: Mouse Rat Human, FLAG tagged fusion proteins, Applications: WB, IP, IF

actin (Sigma, A2228) Species Reactivity: Mouse Rat Human, Applications: WB, IHC

DMC1 (Abcam, ab11054) Species Reactivity: Mouse Rat Human, Applications: IHC IF WB

Lamin B1 (Proteintech, 66095-1-Ig) Species Reactivity: Mouse Rat Human, Applications: IHC IF WB

CDK2 (Santa curz, sc-6248) Species Reactivity: Mouse Rat Human, Applications: IF IP WB

Pericentrin (Abcam, ab4448) Species Reactivity: Mouse Rat Rabbit Human, Applications: IHC IF

LBR (Abcam, ab122919) Species Reactivity: Mouse Human, Applications: WB, IP, IF

LAP2(Abcam, ab185718) Species Reactivity: Mouse Rat Human, Applications: IHC, WB, IF

TERB1 (Long et al NSMB 2017) Species Reactivity: Mouse, Applications: IF WB

TERB2 (Wang et al NC 2019) Species Reactivity: Mouse, Applications: IF WB

MAJIN (Wang et al NC 2019) Species Reactivity: Mouse, Applications: IF WB

SPDYA (Wang et al NC 2019) Species Reactivity: Mouse, Applications: IF WB

SUN1 (Wang et al NC 2019) Species Reactivity: Mouse, Applications: IF WB

KASH5 (this study) Species Reactivity: Mouse, Applications: IF WB

TRF1 (this study) Species Reactivity: Mouse, Applications: IF WB

TRF2 (this study) Species Reactivity: Mouse, Applications: IF WB

HEK293T and U-2 OS cells were purchased from the Type Culture Collection of the Chinese Academy of Sciences, Shanghai,

China.

Cells were authenticated by the cell bank of type culture collection of Chinese Academy of Sciences using STR DNA profiling.

No mycoplasma contamination was detected in HEK293T and U-2 OS cells used in this study.

No commonly misidentified cell lines were used.

Male and female C57BL/6 mice between 6-12 and ICR(CD-1) mice between 8-12 weeks were used in this study. Fertilized eggs
collected from C57BL/6 mice were used for generation of SUN1 mutant mice by CRISPR/Cas-mediated genome engineering. Mutant
mice were congenic with the C57BL/6 background. Testes and ovaries from mice at different ages as indicated in the manuscript
were used for this study.

No wild animals were used in the study.

No field collected samples were used in the study.

All procedures involving mice and experimental protocols were approved by the regional ethical committee of the National Center

for Protein Science Shanghai (approval #SIBCB-S342-1510-043).




