Supplementary Materials
Table S1. 381 differentially regulated proteins identified from 3 independent TMT labeling quantitative proteomics results. (Excel file.)
Table S2. Proteins of known meiotic essential genes identified in this study. These genes were reported to be required for sporulation.1

 (Excel file.)
Table S3. Mean GFP intensities of 0 and 6 h samples measured by flow cytometry. The negative control GFP intensity was deducted from each flow cytometry result. (Excel file.)
Table S4. The identification of Ego4 interacting proteins during early meiotic stages. The EGO4-TAP strain was sporulated in SPM, samples were collected at 0, 3 and 6 h, and purified Ego4 and its associated proteins were labeled with the TMT labeling kit, then analyzed on an LTQ Orbitrap Velos mass spectrometer. The proteins identified in the control were removed as nonspecific binding proteins. (Excel file.)
Table S5. Metabolism-related proteins identified to be differentially expressed in mass spectrometry analysis. All 381 differentially regulated proteins were analyzed by Gene Functional Classification by the DAVID 6.7 online database. The metabolic-related categories are shown in this table. (Excel file)
Table S6. SK1 Derivatives. All strains used in this study are in the SK1 background.
	Strain number
	Relevant genotype
	Reference

	A14200
	MATa/a ura3::pGPD1-GAL4(848).ER::URA
3/ura3::pGPD1-GAL4(848).ER::URA3
	Carlile TM et al.2



	A14201
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1
	Carlile TM et al.2



	LW98
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 atg12::KanMX4/atg12::KanMX4 CDC14-GFP-HIS3/CDC14
	This study

	LW100
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 CDC14-GFP-HIS3/CDC14
	This study

	LW109
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 atg8::KanMX4/atg8::KanMX4
	This study

	LW124
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 IME1-3MYC-TRP1/IME1
	This study

	LW157
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 pYC2/NTC
	This study

	LW169
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 MHR1-GFP-HIS3/MHR1
	This study

	LW202
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 pYC2/NTC-EGO4
	This study

	LW231
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg12::KanMX4/atg12::KanMX4
	This study

	LW232
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 atg12::KanMX4/atg12::KanMX4
	This study

	LW238
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 ego4::His3/ego4::His3 atg12::KanMX4/atg12::KanMX4
	This study

	LW245
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP pch2::KanMX4/pch2::KanMX4 atg12::KanMX4/atg12::KanMX4
	This study

	LW253
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg12::KanMX4/atg12::KanMX4 
CNM67-GFP- HIS3/CNM67
	This study

	LW255
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
CNM67-GFP- HIS3/CNM67
	This study

	LW256
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 atg12::KanMX4/atg12::KanMX4 IME1-3MYC-TRP1/IME1
	This study

	LW450
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
atg12::KanMX4/atg12::KanMX4 RPL37A-GFP-HIS3/RPL37A
	This study

	LW457
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
atg12::KanMX4/atg12::KanMX4 
YEF3-GFP-HIS3/YEF3
	This study

	LW462
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 MAM33-GFP-HIS3/MAM33
	This study

	LW466
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 RHR2-GFP-HIS3/RHR2
	This study

	LW467
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 MMF1-GFP-HIS3/MMF1
	This study

	LW474
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
atg12::KanMX4/atg12::KanMX4 
EGO4-GFP- HIS3/EGO4
	This study

	LW479
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
RPS23A-GFP-HIS3/RPS23A
	This study

	LW482
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 MDH2-GFP-HIS3/MDH2
	This study

	LW483
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
YMR134W-GFP-HIS3/YMR134W
	This study

	LW486
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
OLE1-GFP-HIS3/OLE1
	This study

	LW491
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
EGO4-GFP- HIS3/EGO4
	This study

	LW494
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
YEF3-GFP- HIS3/YEF3
	This study

	LW497
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 ALD6-GFP-HIS3/ALD6
	This study

	LW493
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 RPL37A-GFP-HIS3/RPL37A
	This study

	LW501
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 
p1K-GFP-ATG8(406)
	This study

	LW502
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 atg12::KanMX4/atg12::KanMX4  p1K-GFP-ATG8(406)
	This study

	LW503
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 PUP1-3HA-HIS3/PUP1
	This study

	LW504
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
YAL018C-3HA-HIS3/YAL018C
	This study

	LW505
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
RPN9-3HA-HIS3/RPN9
	This study

	LW506
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
STE24-3HA-HIS3/STE24
	This study

	LW507
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
ARE2-3HA-HIS3/ARE2
	This study

	LW508
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
YSC84-3HA-HIS3/YSC84
	This study

	LW509
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
PRE6-3HA-HIS3/PRE6
	This study

	LW510
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
ANP1-3HA-HIS3/ANP1
	This study

	LW511
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
CTR3-3HA-HIS3/CTR3
	This study

	LW512
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
RPN11-3HA-HIS3/RPN11
	This study

	LW513
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
RPN12-3HA-HIS3/RPN12
	This study

	LW515
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
RRT5-3HA-HIS3/RRT5
	This study

	LW516
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
SPS22-3HA-HIS3/SPS22
	This study

	LW517
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
CDC16-3HA-HIS3/CDC16
	This study

	LW518
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
CDA2-3HA-HIS3/CDA2
	This study

	LW519
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
SEM1-3HA-HIS3/SEM1
	This study

	LW521
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
RIM4-3HA-HIS3/RIM4
	This study

	LW522
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 p1K-GFP-ATG8(406)
	This study

	LW523
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg1::KanMX4/atg1::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW524
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg8::KanMX4/atg8::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW525
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg18::KanMX4/atg18::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW526
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg19::KanMX4/atg19::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW527
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg33::KanMX4/atg33::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW528
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 pep4::KanMX4/pep4::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW529
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 pep4::KanMX4/pep4::KanMX4 atg12::KanMX4/atg12::KanMX4
EGO4-HIS3/EGO4
	This study

	LW530
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 pep4::KanMX4/pep4::KanMX4
p1K-GFP-ATG8(406)
	This study

	LW531
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 pRS406 pHIS3-mCherry-TUB1
CNM67-GFP-HIS3/CNM67
	This study

	LW532
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 EGO4-TAP-HIS3/EGO4
	This study

	LW533
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1
SSA1-3HA-HIS3/SSA1
	This study

	LW534
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1
SSA1-3HA-HIS3/SSA1, EGO4-TAP-HIS3/EGO4
	This study

	LW535
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1
ACS1-3HA-HIS3/ACS1
	This study

	LW536
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1
ACS1-3HA-HIS3/ACS1, EGO4-TAP-HIS3/EGO4
	This study

	LW537
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg11::KanMX4/atg11::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW538
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg19::KanMX4/atg19::KanMX4 atg24::LEU2/atg24::LEU2

EGO4-GFP-HIS3/EGO4
	This study

	LW539
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
cue5::KanMX4/cue5::KanMX4
EGO4-GFP-HIS3/EGO4
	This study

	LW540
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
atg12::KanMX4/atg12::KanMX4
ALD6-GFP-HIS3/ALD6
	This study

	LW541
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 
pYC2/NTC-RME1
	This study

	LW542
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 ego4::His3/ego4::His3 
	This study

	LW543
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3
/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1
ego4::His3/ego4::His3
ACS1-3HA-HIS3/ACS1
	This study

	LW544
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
PGK1-GFP-HIS3/PGK1
	This study

	LW545
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg1::KanMX4/atg1::KanMX4
PGK1-GFP-HIS3/PGK1
	This study

	LW546
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
cue5::KanMX4/cue5::KanMX4
PGK1-GFP-HIS3/PGK1
	This study

	LW547
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg8::KanMX4/atg8::KanMX4
PGK1-GFP-HIS3/PGK1
	This study

	LW548
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
atg11::KanMX4/atg11::KanMX4
PGK1-GFP-HIS3/PGK1
	This study

	LW549
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg12::KanMX4/atg12::KanMX4
PGK1-GFP-HIS3/PGK1
	This study

	LW550
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
atg18::KanMX4/atg18::KanMX4
PGK1-GFP-HIS3/PGK1
	This study

	LW551
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 
atg19::KanMX4/atg19::KanMX4
PGK1-GFP-HIS3/PGK1
	This study

	LW552
	MATa/a ura3::pGPD1-GAL4(848).ER::URA3/ura3::pGPD1-GAL4(848).ER::URA3 GAL-NDT80::TRP1/GAL-NDT80::TRP1 atg19::KanMX4/atg19::KanMX4 atg24::LEU2/atg24::LEU2
PGK1-GFP-HIS3/PGK1
	This study


Supplementary figures
Figure S1
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Figure S1. Sporulation of WT A14201. Yeast cells were sporulated in SPM, and then treated with 1 μM β-estradiol at 6 h after being transferred into SPM.
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Figure S2. TEM analysis of autophagic bodies at different meiotic stages. To visualize the autophagic bodies, the PEP4 gene was deleted in the SK1 background yeast strain. After induction for sporulation, samples at different time points were fixed and embedded in Spurr’s resin. Sections were observed under a JEM-1400 transmission electron microscope. (A-H) Representative samples of rich medium (YPD) (A), 0 h (B, pre-meiosis), 4 h (C), 6 h (D, pachytene), 7.5 h (E, metaphase I), 8 h (F, anaphase I), 8.5 h (G, metaphase II) and 9.5 h (H, anaphase II) in SPM, respectively. AB, autophagic bodies (black arrowhead); V, vacuole; N, nuclear; M, mitochondria, (white arrowhead). Scale bar: 1 μm. The mean volume of ABs was estimated as described in Methods. ND, not detectable.
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Figure S3. Manually fitting the graph of g(y) to the actual data. To estimate the autophagic body size, we outlined and measured autophagic bodies by Photoshop and ImageJ software. Then the measured areas of autophagic bodies were input as actual data. After adjusting mu and sigma values we fitted g(y) with the actual data; when we obtained the best-fit value of μ and σ, we used these parameters for estimation of radii and volumes. Considering that it was difficult to get cells that presented more than 3 nuclei and containing a vacuole in the same section, many cells failed to reveal a vacuole among the sporulated cells especially up to the 9.5-h samples. Thus, the average number of cells used here was approximately 100. (A-G) Samples from 0 h (A, pre-meiosis), 4 h (B), 6 h (C, pachytene), 7.5 h (D, metaphase I), 8 h (E, anaphase I), 8.5 h (F, metaphase II) and 9.5 h (G, anaphase II) in SPM, respectively. r(x) is a log normal distribution dependent on μ and σ. S(y), the density function of the radii of the projected body sections; g(y), the density function of the radii of body sections.
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Figure S4. Autophagy is essential for yeast meiosis. (A) An atg8Δ strain was induced to sporulate at 30°C by transferring into SPM, and cells with 2 to 4 nuclei were counted as sporulated. (B) GFP-Atg8 processing assay. WT or atg12Δ cells (SK1 background yeast strain) were sporulated in SPM, and cell lysates were collected from 0, 2, 4, 6, 8, 10 and 12 h (Lanes 1-7, 8-14, respectively). GFP-Atg8 and free GFP were detected by western blotting with anti-GFP antibody. Pgk1 was used as a loading control. The asterisk (*) marks a nonspecific background band.
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Figure S5. The pachytene checkpoint gene PCH2 knockout cannot rescue the meiosis defect of the ATG12 knockout. WT (A14200), atg12Δ, and pch2Δ atg12Δ double mutants were induced to meiosis in SPM. Samples were collected for checking the sporulation rate by fluorescence microscopy at the indicated times.
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Figure S6. Scatter plots of 381 differentially regulated proteins for each meiotic stage. Mass spectrometry data replicates from 0 h (A, pre-meiosis), 6 h (B, pachytene), 7.5 h (C, metaphase I), 8 h (D, anaphase I), 8.5 h (E, metaphase II) and 9.5 h (F, anaphase II) in SPM were analyzed. For each stage, the pearson correlation coefficients (show in the upper right box) and its corresponding scatter plots (in the lower left box) were measured between replicate 1 and 2, replicate 1 and 3, and replicate 2 and 3.
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Figure S7. Detailed clusters of differentially expressed proteins. The expression data were normalized and then clustered by Cluster 3.0 using the K-Means clustering algorithm. Cluster results were visualized by TreeView software.
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Figure S8. Expression pattern of some reported meiotic proteins. Some proteins reported to be essential for meiosis were selected and clustered for visualization.
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Figure S9. The validation of MS data during meiosis. (A-G) GAL4.ER GAL-NDT80 strains carrying 3HA-tagged genes (chose from cluster 1, 3, 4, 5, 6, 8 and 9) on their C-termini were sporulated in SPM medium. Samples were collected at 0, 6, 7.5, 8, 8.5 and 9.5 h (lane 1-6), respectively. 5 μM β-estradiol was added for releasing from the GAL-NDT80 block at 6 h. Western blotting with anti-HA antibody was used to detect the expression pattern of those differentially expressed proteins.
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Figure S10. Pgk1-GFP was selectively degraded by autophagy at prophase of meiosis. (A) Pgk1-GFP was selectively degraded by autophagy. GFP-tagged Pgk1 proteins in WT, atg1Δ, atg8Δ, atg12Δ, atg18Δ, atg11Δ, atg19Δ, atg19Δ atg24Δ and cue5Δ strains were analyzed by western blotting (Lane 1-36). Samples were collected at 0, 2, 4 and 6 h after transferring into SPM. (B-C) Statistical analysis of western blot results of Pgk1-GFP degradation in ATG knockout strains (from A). The degradation rates of Pgk1-GFP in WT, atg19Δ and atg19Δ atg24 were calculated and shown in (B). atg1Δ, atg8Δ, atg11Δ, atg12Δ, atg18Δ and cue5Δ results are shown in (C). 
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Figure S11. EGO4 knockout cannot rescue the sporulation defect of atg12Δ cells. atg12Δ and ego4Δ atg12Δ double mutants were derived from A14200. Cells were sporulated in SPM and samples were collected from the indicated time points and fixed for DAPI staining. Sporulated cells were counted under a fluorescence microscope.
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Figure S12. Metabolic proteins. Metabolism-related proteins annotated by DAVID were clustered by Cluster 3.0, and visualized by TreeView software.
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