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Figure S1.  TEX11 forms discrete foci on meiotic chromosomes in fetal oocytes. Immunostaining of spread nuclei of wild type oocytes was performed. TEX11 foci were present in zygotene (B) and early pachytene (C) oocytes, but were absent in leptotene (A) and late pachytene (D) oocytes. Arrowheads (B) indicate absence of TEX11 foci at the asynapsed regions.
Figure S2.  Co-localization of TEX11 and RPA by immuno-EM using rabbit anti-TEX11 and mouse anti-RPA (Calbiochem) antibodies. Ultra-thin testis sections were used for immno-labeling. TEX11 (6-nm gold particles, arrowheads) and RPA (12-nm gold particles, arrows) co-localized to an electron dense spot on the synaptonemal complex, which might correspond to a meiotic nodule. LE, lateral element; CE, central element.
Figure S3.  Schematic diagram of the Tex11 targeting strategy. Two targeting constructs were generated. Four consecutive manipulations (I-IV) of ES cells were carried out. Only three of the Tex11 exons are shown (as black bars): exons 3, 29, and 30. The orientation of loxP sites is indicated by arrowheads. HyTK, hygromycin and thymidine kinase selection marker.

Figure S4.  Analysis of ATR localization in spermatocytes. Spermatocytes were examined with triple immunostaining of SYCP1, SYCP2, and ATR. (A) Wild type pachynema. Only partially synapsed X-Y chromatin domain was ATR-positive. (B) Wild type diplonema. Only X-Y chromatin domain was ATR-positive. (C) Tex11-deficient pachynema. X-Y and one pair of autosomes were asynapsed and ATR-positive (arrows). (D) Tex11-deficient diplonema. X-Y chromatin was ATR-positive. In contrast, all autosomal univalents (red arrowheads) were ATR-negative. (A’-D’) Only ATR staining was shown (arrows). Note concentration of ATR on axial chromosomal cores.

Figure S5.  Asynapsed chromosomes in early (H1t-negative) and mid-to-late (H1t-positive) Tex11-deficient pachynema. Spread analysis was performed with triple immunostaining of SYCP1, SYCP3, and histone H1t. (A) H1t-negative pachynema with asynapsed X-Y. (B) H1t-negative pachynema with ten asynapsed chromosomes. (C) H1t-positive pachynema with asynapsed X-Y. (D) H1t-positive pachynema with asynapsed X-Y plus one pair of asynapsed autosomes (arrowheads).

Figure S6.  Analysis of apoptosis in juvenile testes (postnatal day 18). Frozen sections of wild type (A) and Tex11-deficient (B) testes were analyzed by a TUNEL assay and immunostaining with anti-H1t antibodies. In d18 testis, metaphase I and anaphase I spermatocytes were not observed. (C) A significant increase in apoptosis in Tex11-deficient H1t-negative tubules. Cross-sections of tubules were first divided into H1t-negative and H1t-positive. The number of apoptotic cells was counted in each tubule. Three mice per genotype were used. >100 tubules were analyzed for each mouse. Asterisk indicates that the sharp increase in apoptosis in Tex11-deficient H1t-negative tubules is statistically significant (p < 0.012) compared to any of the remaining three groups. 
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