Supplementary Figure Legends
[bookmark: OLE_LINK2][bookmark: OLE_LINK18][bookmark: OLE_LINK19]Supplementary Figure 1. Ablation of Tmco1 in mice and ovarian morphologies of 6-month-old and 10-week-old mice. 
(A) H&E staining of ovarian sections of 6-month-old female mice generated through TALEN method. Scale bars, 200 μm.
(B) Schematic representation of deletion of Tmco1. The Tmco1+/- mouse strain (C57BL/6J) was generated from Shanghai Model Organisms Center, Inc. Tmco1 gene was deleted through conventional method. Briefly, a Tmco1 targeting vector designed to replace a 1.01-kb fragment with a pGK-Neomycine-polyA cassette was constructed by ET cloning techniques in EL250 bacterial cells.1 The replaced 1.01-kb fragment contains the coding region of exon 1 and 2, hampering initial transcription and impairing normal translation of TMCO1. (C) PCR-genotyping of mice. The genotype of mouse strain was carried out through PCR method using genomic DNA obtained from mice toes and tail tips. 450 bp band was amplified in Tmco1+/+ mice, 1000 bp band was seen in Tmco1-/- mice. A 450 bp and a 1000 bp bands were indicated in Tmco1+/- mice samples. 
(D–F) Western blots indicating the deletion of Tmco1 in ovaries samples of (D) 7d-old female mice and (E) GCs and (F) GV stage oocytes isolated from 23d-old females administrated with PMSG, as described in Materials and Methods. 
H&E staining of ovarian sections from 6-month-old (G, H) Tmco1+/+ and (I, J) Tmco1-/- female mice. (G) Corpus luteum (CL) structure indicated ovulation had occurred and fluid filled antrum was noticed in Tmco1+/+ ovarian sections (H, enlargement of box in G). (I) No obvious ovarian follicle structure was seen in Tmco1-/- sections (J, magnification of I). Follicular cells turned to be like granulosa lutein cells with large size and light stained. Scale bars, 200 μm (G, I), 50 μm (H, J). (K) Gross view of ovaries from 6-month-old Tmco1+/+ (upper) and Tmco1-/- (bottom) mice. Ovaries of WT were larger and had a bumped surface, in contrast to small and flattened ovaries of KO mice.
[bookmark: OLE_LINK38][bookmark: OLE_LINK22][bookmark: OLE_LINK23](L-O) IHC of MVH for ovaries of 10-week-old mice. More primordial follicles (arrows) and primary follicles (arrowheads) were noticed in (L, M) Tmco1+/+ ovaries than that of (N, O) Tmco1-/- mice. Scale bars, 100 μm (L, N), 50 μm (M, O). (P) Quantification of ovarian follicles in 10w-old Tmco1+/+ (N=5) and Tmco1-/- mice (N=5). Numbers of primordial (Primo), primary (Pri), secondary (Sec), early antral (E-A) antral (A) and total follicles were counted. Besides antral follicles, the other four types of follicles numbers reduced in Tmco1-/- ovaries. Primo, **, p=0.0035; Pri, *, p=0.0310; Sec, **, p=0.0083; E-A, *, p=0.0297; Total, **, p=0.0038.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Supplementary Figure 2. Ovary weights and body weights of Tmco1+/+ and Tmco1-/- mice. 
[bookmark: OLE_LINK57][bookmark: OLE_LINK58](A) The ovary weights and body weights of 6 to 7-month-old female mice were measured. The weight of Tmco1-/- ovaries was reduced to 80% compared to WT ovaries. 
(B) The body weight of Tmco1-/- mice was reduced approximately 20%. 
(C) There was no significant change in the ratio of ovary weight to body weight between WT and KO groups. 
[bookmark: OLE_LINK61][bookmark: OLE_LINK62](D) Reduced number of ovulated oocytes in Tmco1-/- mice. MII stage eggs were collected and immediately counted from the oviductal ampullae of 3-month-old Tmco1+/+ and Tmco1-/- females after superovulation.

Supplementary Figure 3. Spontaneous and fertilization-induced Ca2+ oscillations as well as GVBD rate measurement. 
[bookmark: OLE_LINK52](A-D) Spontaneous Ca2+ oscillations of GV stage oocytes isolated from Tmco1+/+ and Tmco1-/- ovaries. GV stage oocytes were harvested from ovaries of 23d female mice after PMSG administration. (A) Spontaneous Ca2+ oscillations with blue lines indicating GV oocytes of Tmco1+/+ and red lines showing Tmco1-/- oocytes. (B) Quantification of the relative amplitude was calculated towards basic Ca2+ levels and normalized to Tmco1+/+. Tmco1-/- GV stage oocytes demonstrated a significantly decreased amplitude. (C) Histogram presented Tmco1-/- GV oocytes had lower frequency. (D) Bar chart of statistical analysis showed Tmco1-/- GV oocytes had larger half-wave width (measurement of Ca2+ wave width at half maximum of amplitude) compared with Tmco1+/+ group during spontaneous Ca2+ oscillations.
[bookmark: OLE_LINK63][bookmark: OLE_LINK64](E-J) In vitro fertilization-induced Ca2+ oscillations in MII stage oocytes, which were obtained as obviously described in 4w-old females after superovulation. Black arrow indicated the time of sperm addition. Histograms showed Tmco1-/- MII oocytes had no significant alterations in (F) the amplitude of first Ca2+ rise and (G) duration, (H) the following Ca2+ spikes amplitudes and (I) durations and (J) the numbers of Ca2+ spikes occurred within the first hour after sperm addition. 
(K) 23d Tmco1+/+ (N=6) and Tmco1-/- (N=7) mice were injected with hCG i.p. to induce GVBD. Oocytes were collected from ovaries 1h, 2h and 4h after hCG administration. The GVBD rate of Tmco1-/- oocytes presented similar as WT oocytes.

[bookmark: OLE_LINK34]Supplementary Figure 4. IPA analysis for RNA-seq of 7d-old mouse ovaries. Diseases and biological functions analyses of DEGs (FC > 1.5) were performed using IPA. (A) The categories including mobilization of Ca2+, flux of Ca2+, quantity of Ca2+, (B) endoplasmic reticulum stress response, (C) production of reactive oxygen species and (D) concentration of hormone were depicted. Genes in red and green indicated expression levels increased and decreased in ovaries of 7d-old Tmco1-/- mice compared with Tmco1+/+ mice, respectively.

Supplementary Figure 5. Analyses of ER stress markers and caspase activity assays.
(A) Total protein extracted from the primary GCs were loaded and western blot tests of ER stress response markers were performed. Levels of β-actin were used as internal controls. (B) Xbp1 splicing analysis was detected by RT-PCR. The 447 bp and 421 bp RT-PCR products indicated the unspliced and spliced form of Xbp1 respectively. Levels of β-actin were examined as internal controls. 
Statistical summarized the (C) caspase 3 and (D) caspase 9 activity assays relative to control. All experiments were repeated at least four times.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10](E-G) IHC staining of cleaved caspase 3 (CC3) for ovaries of 3w-old mice. More CC3 positive ovarian follicles (black arrows) were observed in (F) Tmco1-ablated mice compared with (E) control. (G) Statistical analysis of CC3 positive ovarian follicles in Tmco1+/+ (N=5) and Tmco1-/- mice (N=5). Scale bars, 50 μm (E, F). 

Supplementary Figure 6. Ovarian morphologies of Tmco1+/+ and Tmco1-/- mice with Z-VAD-FMK treatment.
Both genotypes of 3w-old mice were divided into two groups. In treatment groups, female (B) Tmco1+/+ and (D) Tmco1-/- mice were administered with Z-VAD-FMK (10 mg/kg, Selleck, S7023) through intraperitoneal injection.2, 3 In control groups, (A) Tmco1+/+ and (C) Tmco1-/- mice were injected with the same volume of sterile saline containing 1% DMSO. All mice were sacrificed 24 hours later and ovaries were collected. MVH antibody was applied in IHC method to manifest oocyte for easier quantification of follicle numbers. Scale bars, 200 μm (A-D).
(E) Quantification of ovarian follicles after Z-VAD-FMK treatment. Tmco1+/+ (N=5) and Tmco1-/- mice (N=4) for control groups and Tmco1+/+ (N=4) and Tmco1-/- mice (N=4) for treatment groups. Numbers of primordial (Primo), primary (Pri), secondary (Sec), early antral (E-A) antral (A) and total (Total) follicles were counted. The number of total follicles of Tmco1 KO mice treated with Z-VAD-FMK were statistically elevated in comparison with KO control (*, p=0.0103) though it was still less than that of WT control (**, p=0.0041) and WT Z-VAD-FMK-treated group (**, p=0.0026). Abbreviations, control (Cont) and Z-VAD-FMK (zVAD).

Supplementary Figure 7. IHC staining of cleaved caspase 3 for ovaries after Z-VAD-FMK administration.
[bookmark: OLE_LINK1][bookmark: OLE_LINK5][bookmark: _GoBack]Cleaved caspase 3 (CC3) IHC was conducted for observation of apoptosis of follicles in control (A) Tmco1+/+ and (C) Tmco1-/- mice as well as Z-VAD-FMK implemented (B) Tmco1+/+ and (D) Tmco1-/- mice. CC3 positive ovarian follicles (especially the GCs) were indicated by black arrows. Scale bars, 100 μm (A-D).
(E) Statistical analysis of CC3 positive ovarian follicles after Z-VAD-FMK treatment. Tmco1+/+ (N=5) and Tmco1-/- mice (N=4) for control groups and Tmco1+/+ (N=4) and Tmco1-/- mice (N=4) for treatment groups. The numbers of CC3 positive ovarian follicles were decreased in KO mice implemented with Z-VAD-FMK in contrast to KO control, *, p=0.0356.

[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Supplementary Figure 8. Normal proliferation in granulosa cells isolated from Tmco1-/- ovaries.
IHC of Ki67 positive GCs (black arrows) were noticed in 3w-old ovaries of both (A) control and (B) Tmco1-ablated mice. (C) There was no significant difference between Tmco1+/+ and Tmco1-/- ovaries. Scale bars, 100 μm (A, B).
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