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Data availability

The proteomic and metabolomic data reported in this paper have been deposited in the OMIX, China National Center for Bioinformation/Beijing Institute of
Genomics, Chinese Academy of Sciences (https://ngdc.cncb.ac.cn/omix) with accession numbers: OMIX001158 and OMIX001386, respectively. Minimally processed
data of the proteomics and metabolomics data are available in Supplementary Data 1 and Data 2, and Supplementary Data 5 and Supplementary Data 6,
respectively. Transcriptomics sequencing data are available in the short read archive (SRA) of database of National Center for Biotechnology Information under the
accession number of PRJNA812267. Minimally processed data are available in Supplementary Data 3 and Data 4. Toxoplasma gondii genome information can be
found in ToxoDB release 53 (http://toxodb.org) and Eukaryotic pathogen, Vector & Host Information Resources can be found in VEupathDB (http://veupathdb.org).
Source data are provided in this paper with an accession link: https://github.com/He-Kai-fly/microspore_sourcedata.
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Sample sizes were not predetermined, but were chosen to reflect biological and technical variance of the

investigated parameters based on previously published literature (1,2, 3). Experiments were generally repeated at least three times. When
additional experiments were performed, all experiments are reported. Sample sizes are consistent with similarly published studies (1, 2, 3).

1. Brown, K. M. & Sibley, L. D. Essential cGMP Signaling in Toxoplasma Is Initiated by a Hybrid P-Type ATPase-Guanylate Cyclase. Cell Host
Microbe 24, 804-816 e806, doi:10.1016/j.chom.2018.10.015 (2018).

2. Long, S., Anthony, B., Drewry, L.L. & Sibley, L.D. A conserved ankyrin repeat-containing protein regulates conoid stability, motility and cell
invasion in Toxoplasma gondii. Nature Communications. 8, 2236 (2017).

3. Waldman BS, Schwarz D, Wadsworth MH 2nd, Saeij JP, Shalek AK, Lourido S. Identification of a Master Regulator of Differentiation in

Toxoplasma. Cell. 23;180(2):359-372.e16 (2016).

No exclusion criteria were predetermined and no data were excluded.

All experiments were performed in at least three biological replicates to allow relevant statistical analysis and several technical replicates were

generated to ensure data reproducibility. All microscopy images are representatives of at least three independent experiments and all

experiments resulted in comparable results.

Assignment of strains to treatment groups was randomized between biological replicates. Mice were randomly assigned to experimental
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Antibodies
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Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

groups

Investigators were blinded during data acquisition and analysis. The analyses performed have quantitative endpoints and are not subject to
investigator bias.

Rabbit polyclonal anti-HA (ThermoFisher, 71-5500, the polyclonal antibodies against

A synthetic peptide corresponding to the nine amino acid sequence HA-tag YPYDVPDYA), 1:500; Mouse monoclonal anti-HA
(BioLegend, anti-HA, clone 16B12, 901501, the monoclonal antibodies were raised against Monoclonal antibody HA.11 (HA, 16B12,
flu tag) was raised against the twelve amino acid peptide CYPYDVPDYASL), 1:500; Mouse monoclonal anti-c-myc (9E10)(MA1-980,
ThermoFisher Scientific, the monoclonal antibodies were raised against Synthetic peptide A(408)
EEQKLISEEDLLRKRREQLKHKLEQLRNSCA(438) of human c-Myc ), 1:500; Mouse monoclonal anti-Ty1 (clone BB2)(Bastin et al., 1996),
1:500; Rabbit anti-lipoic acid antibodies, ab58724 from Abcam; 1:250. Anti-Ty1, BB2, mouse monoclonal antibodies, dilution: 1:500.

Rabbit anti-GRA7 antibodies (1:500); Rabbit or mouse polyclonal anti-GAP45, ACP, IMC1, hsp60 and actin were generated in our lab,
all were used at 1:500.

Goat anti-Rabbit or Mouse Secondary antibodies conjugated with Alexa Fluors, ThermoFisher Scientific, A-11029, A-11031, A-11034,
A-11036, 1:1000; goat anti-mouse IgG (H+L) Alexa Flour-647 antibody (A21235, ThermoFisher Scientific), 1:1000; Goat Anti-Rabbit
IgG F(ab)2 fragment - Atto 488 (Sigma-Aldrich, 36098), 1:1000;

IRDye 680CW or 800CW anti-Mouse or anti-Rabbit (LICOR, 926-32210, 926-32211, 926-68070, 926-68071, #926-32230), 1:1000;

streptavidin Alexa Fluor-488 (926-3230, LICOR), 1:500; streptavidin LICOR CW800 (926-32230, LICOR), 1:500.

Alexa FluorTM 488 goat anti-mouse IgG, 10 nm colloidal gold (Invitrogen, A31561), 1:1000

Mouse or Rabbit anti-HA, anti-c-myc were generally used in studies of Toxoplasma gondii and other species. Brown, K. M. & Sibley, L.
D. Essential cGMP Signaling in Toxoplasma Is Initiated by a Hybrid P-Type ATPase-Guanylate Cyclase. Cell Host Microbe 24, 804-816
e806, doi:10.1016/j.chom.2018.10.015 (2018).Brown, K.M., Long, S. & Sibley, L.D. Plasma Membrane Association by N-Acylation
Governs PKG Function in Toxoplasma gondii. mBio 8(2017); Long, S., Brown, K.M., Drewry, L.L., Anthony, B., Phan, I.Q.H., and Sibley,
L.D. (2017). Calmodulin-like proteins localized to the conoid regulate motility and cell invasion by Toxoplasma gondii. PLoS Pathog 13,
e1006379; Long, S., Anthony, B., Drewry, L.L. & Sibley, L.D. A conserved ankyrin repeat-containing protein regulates conoid stability,
motility and cell invasion in Toxoplasma gondii. Nature Communications. 8, 2236 (2017). The correct Western blot bands and IFA
localizations were seen in all the lines that contain fusion proteins with the eptitope tags in previous studies and in this study.

Rabbit anti-GRA7 antibodies was generated in a previous study. Alaganan, A., Fentress, S.J., Tang, K., Wang, Q. & Sibley, L.D.
Toxoplasma GRA7 effector increases turnover of immunity-related GTPases and contributes to acute virulence in the mouse. Proc.
Natl. Acad. Sci. U. S. A. 111, 1126-31 (2014).

Mouse monoclonal BB2 anti-Ty was generated in a previous study. Bastin P, Bagherzadeh Z, Matthews KR, Gull K. A novel epitope tag
system to study protein targeting and organelle biogenesis in Trypanosoma brucei. Mol Biochem Parasitol. 77(2):235-9. doi:
10.1016/0166-6851(96)02598-4.

Streptavidin reagents for IFA and Western blot were used in previous studies with biotin labeling. Nadipuram SM, Kim EW, Vashisht
AA, Lin AH, Bell HN, Coppens I, Wohlschlegel JA, Bradley PJ. In Vivo Biotinylation of the Toxoplasma Parasitophorous Vacuole Reveals
Novel Dense Granule Proteins Important for Parasite Growth and Pathogenesis. mBio. 2016 Aug 2;7(4):e00808-16. doi: 10.1128/
mBio.00808-16. Long, S., Brown, K.M., Drewry, L.L., Anthony, B., Phan, I.Q.H., and Sibley, L.D. (2017). Calmodulin-like proteins
localized to the conoid regulate motility and cell invasion by Toxoplasma gondii. PLoS Pathog 13, e1006379;

For antibodies (IMC1, actin, ACP, hsp60 and GAP45) newly generated in our own lab, Western blots bands were seen at the correct
molecular weights on Western blots, and correct cellular localizations were seen on IFA analyses. For the information of these




