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Figure S1. Principal component analysis (PCA). PCA of the total proteins detected in each replicate
from the ZF (ZF01, ZF02 and ZF03) and ZI (Z101, ZI02 and ZI103). The PCA shows clusters of

expressed proteins that differ across the samples.



Table S2. Quantifiable proteins of ZF and ZI blastocysts. Quantifiable proteins identified in
domestic cat blastocysts from the ZF and ZI groups. Differentially expressed proteins (DEPS) P <
0.05.

Protein (ID) Log2FC P. Value

1 M3VZQ3|M3VZQ3_FELCA 3.17734479 8.8332E-05
2 AOA337SVF6|A0A337SVF6_FELCA -2.81974135 0.00076552
3 AO0A212UXE2|A0A212UXE2_FELCA -2.65692623 0.00244662
4 AO0A2I12U1C5|A0A2I12U1C5_FELCA 3.98060042 0.00311181
5 M3WCZ9M3WCZ9_FELCA -2.25459988 0.00357124
6 AOA5F5XCJI6|A0ASF5XCI6_FELCA -2.11846902 0.00388714
7 M3WHX6|M3WHX6_FELCA -1.74681032 0.00401573
8 AOA337SCY3|ADA337SCY3_FELCA -1.9626275 0.00586399
9 AO0A2I12UZM2|A0A2I12UZM2_FELCA 1.95964111 0.00625748
10 AO0A212U221]A0A212U221_FELCA 2.23313259 0.00612021
11 AO0A337SWO0JA0A337SW00_FELCA -2.0509994 0.00760704
12 AO0A212UXE4|A0A212UXE4_FELCA 2.31927503 0.00962896
13 M3VYI17|[M3VYI7_FELCA 2.71239201 0.00899639
14 M3V X46|M3VX46_FELCA 1.61502009 0.01107067
15 AOA337S6R5|A0A337S6R5_FELCA 2.42297848 0.01078582
16 M3W9Y8IM3W9Y8_FELCA 2.01100493 0.01179752
17 M3WAWOM3WAWOQ_FELCA -1.48787899 0.01293448
18 AOASF5XWX3|AOASF5XWX3_FELCA -1.82092779 0.01365135
19 AOA5F5XQQ6|A0ASF5XQQ6_FELCA -1.9562502 0.01636457
20 M3WCX7|M3WCX7_FELCA 1.87232765 0.01809163
21 AOA5F5Y0Y9]A0ASF5Y0Y9_FELCA 1.89221244 0.01811358
22 AO0A212UL05|A0A212UL05_FELCA -1.5655253 0.01909538
23 M3VW27|M3VW27_FELCA -1.46532 0.01962583
24 M3WD17|M3WD17_FELCA -1.36580332 0.0206993

25 AOA337SJJ9|A0A337SJJ9_FELCA 1.42487437 0.02292737
26 M3W1X7|M3W1X7_FELCA -1.60814943 0.02304837
27 AOASF5XWD4|A0ASF5XWD4_FELCA 2.23313382 0.02424332
28 M3W9X1|M3W9X1_FELCA 3.21413703 0.02400918
29 AO0A212UMD6|A0A212UMD6_FELCA 1.48842654 0.02362781
30 M3X4Y3|M3X4Y3_FELCA -1.32858383 0.02750559
31 M3WFT4|M3WFT4_FELCA 1.34473579 0.02860092
32 M3WDF5|M3WDF5_FELCA -1.44449596 0.03319027
33 Q66RN5|EF1AL1_FELCA 1.51020066 0.03705747
34 M3WVC7|M3WVC7_FELCA 1.35282905 0.04453224
35 AOA5F5XYM1|A0ASF5XYM1_FELCA -2.29930597 0.03963366
36 AO0A212U7Z5|A0A212U7Z5_FELCA 1.60935135 0.0440415

37 M3WIA4M3WIA4_FELCA -1.28571479 0.04705984
38 AO0A212VV068|A0A212\/068_FELCA -1.35619626 0.04892405
39 M3WJL8|M3WJL8 FELCA 1.29586264 0.04988445
40 M3WRT2|M3WRT2_FELCA 2.0962291 0.04569637
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Table S3. Detailed functional annotation of DEPs (Fig.6 Pie charts). Upregulated proteins: A) Molecular
function,

B) Biological Process, and C) Cellular component. Downregulated proteins: D) Molecular function, E)
Biological Process, F) Cellular component.

A) Upregulated proteins. Molecular function GO:0003674

1. Cytoskeletal motor activity GO:0003774 (MYH9). 1

2. Binding G0:0005488 (MYH9, TUFM, IGF2BP1, HNRNPH1, HSP90B1, CCT8, RPLS, 17
RPL18, HSPAS, EZR, COX5B, EEF1A1, EEF1B2, HDLBP, RNPS1, YWHAZ, HSPAS).

3. Catalytic activity GO:0003824 (PDIA4, TUFM, ATP5PF, HSP90B1, CCT8, HSPAS, 10
EEF1A1, EEF1B2, HSPAS5, ALDOA).

Translation regulator activity GO:0045182 (EEF1AL).

Molecular adaptor activity GO:0060090 (IGF2BP1, TLES).

Structural molecule activity GO:0005198 (RPL8, RPL18).

Molecular function regulator activity GO:0098772 (EEF1B2).
ATP-dependent activity GO:0140657 (HSP90B1, CCT8, HSPAS8, HSPADS).
Molecular sequestering activity GO:0140313 (YWHAZ).

10. Transporter activity GO:0005215 (ATP5PF).

11. Transcription regulator activity GO:0140110 (TUFM, TLES).

12. Protein folding chaperone GO:0044183 (HSP90B1, CCT8, HSPAS8, HSPAS).
13. Unassigned (BCAP31).
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B) Upregulated proteins. Biological process GO:0008150

1. Cellular process GO:0009987 (PDIA4, TUFM, IGF2BP1, ATP5PF, HSP90B1, CCTS8, 17
RPL8, RPL18, HSPAS8, EEF1B2, COX5B, BCAP31, EEF1Al, RNPS1, YWHAZ,
HSPAS5, ALDOA).

2. Response to stimulus GO:0050896 (PDIA4, YWHAZ, HSPAS5, IGF2BP1, HSP90B1, 6
EEF1A1).

3. Metabolic process GO:0008152 (PDIA4, TUFM, IGF2BP1, ATP5PF, RPLS8, RPL18, 16
HSPAS8, EEF1B2, COX5B, EEF1AL, RNPS1, HSPA5, ALDOA, HSP90B1, CCTS,
YWHAZ).

4. Reproduction GO:0000003 (CCT8, TLES). 2

5. Biological regulation GO:0065007 (IGF2BP1, YWHAZ, HSPAS5, TLE6, HSP90B1,
CCT8, EEF1AL).

6. Developmental process GO:0032502 (IGF2BP1, YWHAZ, HSPAS, TLES). 4

7. Multicellular organismal process GO:0032501 (IGF2BP1, HSPAS). 2

8. Localization GO:0051179 (IGF2BP1, HSPA8, BCAP31, HSP90B1, CCT8, YWHAZ, 7
HSPAD).

9. Unassigned (MYH9, HNRNPH1, EZR, HDLBP). 4




C) Upregulated proteins. Cellular component GO:0005575

1. Cytoskeleton GO:0005856 (MYH9, CCT8, EZR). 3

2. Extracellular region GO:0005576 (PDIA4). 1

3.

4. Endoplasmic reticulum GO:0005783 (PDIA4, HSP90B1, RPL18, EEF1B2, BCAP31, 6
HSPADS).

5. Organel)le lumen GO:0043233 (PDIA4, IGF2BP1, HNRNPH1, HSP90B1, CCTS, 8
EEF1A1, RNPS1, HSPAS).

6. Mitochondrion GO:0005739 (TUFM, ATP5PF, COX5B, HSPAS). 4

7. Nucleus GO:0005634 (IGF2BP1, HNRNPH1, CCT8, HSPAS8, EEF1Al, HDLBP, 9
RNPS1, HSPAS, TLES).

8. Cytosol GO:0005829 (IGF2BP1, HSP90B1, CCT8, RPL8, RPL18, HSPAS, EEF1B2, 9
YWHAZ, HSPAS).

9. Protein-containing complex GO:0032991 (IGF2BP1, ATP5PF, HSP90B1, CCTS, 10
RPL8, RPL18, COX5B, RNPS1, HSPAS, TLES).

10. Cell projection GO:0042995 (IGF2BP1, CCT8, HSPAS, EZR). 4

11. non-membrane-bounded organelle GO:0043228 (IGF2BP1, RPL8, RPL18, EEF1A1). 4

12. Organelle envelope GO:0031967 (ATP5PF, COX5B). 2

13. Cytoplasmic vesicle GO:0031410 (HSP90B1, HSPADS). 2

14. Vacuole GO:0005773 (HSPAS). 1

15. Plasma membrane GO:0005886 (HSPAS8, EZR, EEF1A1, HSPAS). 4

16. Unassigned (ALDOA). 1

D) Downregulated proteins. Molecular function GO:0003674

1. Catalytic activity GO:0003824 (UQCRFS1, EMG1, PLK1). 3

2. Binding GO:0005488 (LGALS1, UQCRFS1, RPL12, TRA2B, RRP9, EMGL, PLK1, 12
KHDC3L, H2BC3, H2BC18, GNG12, HMGAL1).

3. Structural molecule activity GO:0005198 (RPL12, RPS25, RPL36A, COL1AZ2, 6
H2BC3, H2BC18).

4. Antioxidant activity GO:0016209 (PRXL2A). 1

5. Molecular carrier activity GO:0140104 (KPNAZ2). 1

6. Transcription regulator activity GO:0140110 (HMGAL). 1

7. Transporter activity GO:0005215 (UQCRFS1). 1

8. Molecular adaptor activity GO:0060090 (HMGAL1). 1

9. Unassigned (COA3, PSME3IP1, YIPF3). 4

E) Downregulated proteins. Biological process GO:0008150

1. Cellular process GO:0009987 (COA3, UQCRFS1, RPL12, TRA2B, RPS25, RRP9, 13
PRXL2A, EMGL1, PLK1, KPNA2, RPL36A, GNG12, HMGAL1).

2. Biological regulation GO:0065007 (COA3, TRA2B, PLK1, GNG12, HMGAL). 5

3. Metabolic process GO:0008152 (COA3, UQCRFS1, RPL12, TRA2B, RPS25, RRP9, 10
EMGI, PLK1, RPL36A, HMGAL1).

4. Response to stimulus GO:0050896 (TRA2B, PRXL2A, PLK1, GNG12, HMGAL). 5

5. Homeostatic process GO:0042592 (TRA2B). 1

6. Developmental process GO:0032502 (TRA2B, EMGL). 2

7. Multicellular organismal process GO:0032501 (TRA2B, PLK1). 2

8. Localization GO:0051179 (PLK1, KPNA2). 2




9.

10. Unassigned (LGALS1, PSME3IP1, KHDC3L, H2BC3, YIPF3, H2BC18, COL1A2).

Reproduction GO:0000003 (PLK1).

F) Downregulated proteins. Cellular component GO:0005575

1.
2.
3.

N o g bk

©

10.
11.
12.
13.
14,
15.
16.
17.
18.

Mitochondrion GO:0005739 (COA3, UQCRFSL).
Organelle envelope GO:0031967 (UQCRFS1, TRA2B).

Protein-containing complex G0:0032991 (UQCRFS1, TRA2B, RPS25, RRP9,
EMG1, KHDC3L, RPL36A, H2BC3, H2BC18, GNG12).
Membrane GO:0016020 (PSME3IP1, YIPF3).

Cytosol GO:0005829 (RPL12, RPS25, H2BC3, H2BC18).
Ribosome GO:0005840 (RPL12).

Nucleus GO:0005634 (TRA2B, RRP9, EMG1, PLK1, H2BC3, H2BC18,
HMGAL).
Organelle lumen GO:0043233 (TRA2B, RRP9, EMG1, H2BC3, H2BC18).

non-membrane-bounded organelle GO:0043228 (RPS25, RRP9, EMG1, RPL36A,
H2BC3, H2BC18).
Cytoplasm G0:0005737 (PRXL2A).

Nuclear chromosome G0:0000228 (PLK1).
Chromosome GO:0005694 (PLK1, HMGAL).
Microtubule organizing center GO:0005815 (PLK1).
Cytoskeleton GO:0005856 (PLKZ1).

Golgi apparatus GO:0005794 (YIPF3).

Cytoplasmic vesicle GO:0031410 (YIPF3).

Plasma membrane GO:0005886 (GNG12).
Unassigned (LGALS1, KPNA2, COL1A2).
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PANTHER GO-Slim Biological Process - ZF Blastocysts
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PANTHER GO-Slim Molecular Function- ZF Blastocysts

signaling receptor regulator activity (GO:0030545)

signaling receptor activator activity (GO:0030546)

odorant binding (GO:0005549)

G protein-coupled receptor activity (G0:0004930)

receptor ligand activity (GO:0048018)

transmembrane signaling receptor activity (GO:0004888)

molecular transducer activity (GO:0060089)

signaling receptor activity (GO:0038023)

protein kinase activity (GO:0004672)

protein serine/threonine kinase activity (GO:0004674)

signaling receptor binding (GO:0005102)

phosphotransferase activity, alcohol group as acceptor (GO:0016773)
cis-regulatory region sequence-specific DNA binding (GO:0000987)

RNA polymerase |l cis-regulatory region sequence-specific DNA binding (G0O:0000978)
RNA polymerase |l transcription regulatory region sequence-specific DNA binding (G0O:0000977)
gated channel activity (GO:0022836)

monoatomic ion gated channel activity (GO:0022839)
sequence-specific double-stranded DNA binding (G0O:1990837)
DNA-binding transcription factor activity, RNA polymerase Il-specific (GO:0000981)
transcription regulatory region nucleic acid binding (GO:0001067)
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molecular_function (GO:0003674)

binding (GO:0005488)

ion binding (G0:0043167)

oxidoreductase activity (G0:0016491)
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pyrophosphatase activity (GO:0016462)

anion binding (G0:0043168)
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heterocyclic compound binding (G0O:1901363)

nucleic acid binding (GO:0003676)

organic cyclic compound binding (GO:0097159)
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small molecule binding (G0O:0036094)

purine nucleotide binding (GO:0017076)

ribonucleotide binding (G0O:0032553)

ATP-dependent activity (GO:0140657)
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actin filament binding (G0O:0051015)

catalytic activity, acting on RNA (G0:0140098)
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ligase activity (GO:0016874)

isomerase activity (GO:0016853)

antioxidant activity (GO:0016209)

rRNA binding (G0:0019843)

SNAP receptor activity (GO:0005484)

structural molecule activity (GO:0005198)

helicase activity (GO:0004386)

single-stranded RNA binding (GO:0003727)
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mRNA binding (GO:0003729)

RNA binding (GO:0003723)

mRNA 3'-UTR binding (G0O:0003730)

translation regulator activity (G0:0045182)
nucleosome binding (G0:0031491)

translation regulator activity, nucleic acid binding (GO:0090079)
signal sequence binding (G0:0005048)
protein-folding chaperone binding (GO:0051087)
translation initiation factor activity (GO:0003743)
structural constituent of ribosome (GO:0003735)
translation factor activity, RNA binding (G0:0008135)
protein disulfide isomerase activity (GO:0003756)
structural constituent of cytoskeleton (GO:0005200)
unfolded protein binding (GO:0051082)

structural constituent of nuclear pore (GO:0017056)
snRNA binding (GO:0017069)

translation elongation factor activity (GO:0003746)
poly(A) binding (G0O:0008143)
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PANTHER GO-Slim Cellular Component ZF blastocysts

monoatomic ion channel complex (G0:0034702)

cation channel complex (G0:0034703)

cilium (G0:0005929)

external side of plasma membrane (GO:0009897)

cell surface (GO:0009986)

plasma membrane bounded cell projection (G0:0120025)
neuron projection (G0:0043005)

side of membrane (G0:0098552)

cell projection (G0O:0042995)

plasma membrane (G0O:0005886)

cell periphery (G0O:0071944)

extracellular region (GO:0005576)

extracellular space (GO:0005615)

Unclassified (UNCLASSIFIED)

cellular anatomical entity (GO:0110165)
cellular_component (GO:0005575)

membrane-bounded organelle (GO:0043227)
intracellular membrane-bounded organelle (GO:0043231)
organelle (GO:0043226)

intracellular anatomical structure (GO:0005622)
nucleus (G0O:0005634)

intracellular protein-containing complex (G0O:0140535)
intracellular organelle (G0:0043229)

cytoplasm (GO:0005737)

endoplasmic reticulum (G0O:0005783)

supramolecular complex (GO:0099080)

membrane protein complex (GO:0098796)
supramolecular polymer (GO:0099081)
supramolecular fiber (GO:0099512)

organelle membrane (G0:0031090)

actin cytoskeleton (G0:0015629)

catalytic complex (G0:1902494)
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COPIl-coated ER to Golgi transport vesicle (GO:0030134)
organelle envelope (G0O:0031967)

envelope (G0:0031975)

mitochondrial envelope (G0O:0005740)
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mitochondrial membrane (G0O:0031966)
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organelle inner membrane (G0:0019866)

mitochondrial ribosome (GO:0005761)

organellar ribosome (G0O:0000313)

proton-transporting ATP synthase complex (G0O:0045259)
cortical actin cytoskeleton (G0O:0030864)

mitochondrial inner membrane (GO:0005743)
Golgi-associated vesicle (GO:0005798)

nuclear speck (G0:0016607)

peptidase complex (GO:1905368)

nucleolus (GO:0005730)

endoplasmic reticulum-Golgi intermediate compartment (GO:0005793)
mitochondrial protein-containing complex (G0:0098798)
U4/U6 x U5 tri-snRNP complex (G0O:0046540)

nuclear pore (GO:0005643)

cytosolic small ribosomal subunit (GO:0022627)
spliceosomal complex (GO:0005681)

precatalytic spliceosome (GO:0071011)

inner mitochondrial membrane protein complex (G0O:0098800)
ribonucleoprotein complex (G0O:1990904)

small ribosomal subunit (GO:0015935)
Golgi-associated vesicle membrane (GO:0030660)
respirasome (G0:0070469)

U1 snRNP (GO:0005685)

small-subunit processome (G0:0032040)
oxidoreductase complex (G0O:19380204)

catalytic step 2 spliceosome (G0:0071013)

ribosome (G0O:0005840)

respiratory chain complex (GO:0098803)

spliceosomal tri-snRNP complex (GO:0097526)
mitochondrial respirasome (G0O:0005746)

ribosomal subunit (G0O:0044391)

cytosolic ribosome (G0:0022626)

endopeptidase complex (G0O:1905369)

large ribosomal subunit (G0O:0015934)

Sm-like protein family complex (GO:0120114)

U2-type spliceosomal complex (GO:0005684)
preribosome (G0:0030684)

U5 snRNP (GO:0005682)

cytosolic large ribosomal subunit (G0:0022625)
proteasome complex (GO:0000502)

NADH dehydrogenase complex (GO:0030964)

U2-type prespliceosome (GO:0071004)

small nuclear ribonucleoprotein complex (GO:0030532)
respiratory chain complex | (GO:0045271)

spliceosomal snRNP complex (G0O:0097525)
mitochondrial respiratory chain complex | (GO:0005747)
90S preribosome (G0:0030686)

preribosome, large subunit precursor (GO:0030687)
U12-type spliceosomal complex (GO:0005689)

actin cortical patch (GO:0030479)

U2 snRNP (GO:0005686)

nuclear periphery (GO:0034399)

proteasome regulatory particle (GO:0005838)
proteasome accessory complex (G0:0022624)

protein folding chaperone complex (GO:0101031)
eukaryotic translation initiation factor 3 complex (G0:0005852)
chaperonin-containing T-complex (G0O:0005832)
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PANTHER GO-Slim Biological Process - ZI Blastocysts

regulation of molecular function (GO:0065009)

protein modification process (G0:0036211)

anatomical structure development (G0:0048856)
developmental process (G0O:0032502)

cell communication (GO:0007154)

macromolecule modification (GO:0043412)

signaling (G0:0023052)

signal transduction (GO:0007165)

regulation of transcription by RNA polymerase || (GO:0006357)
regulation of RNA biosynthetic process (G0:2001141)
regulation of DNA-templated transcription (GO:0006355)
regulation of biosynthetic process (G0:0009889)

regulation of cellular biosynthetic process (G0:0031326)
regulation of macromolecule biosynthetic process (G0O:0010556)
regulation of cellular process (G0O:0050794)

response to stimulus (GO:0050896)

cellular response to stimulus (G0:0051716)

biological regulation (GO:0065007)

regulation of biological process (GO:0050789)

cellular process (G0O:0009987)

organic substance metabolic process (GO:0071704)

primary metabolic process (G0:0044238)

nitrogen compound metabolic process (GO:0006807)
metabolic process (G0:0008152)

cellular component organization or biogenesis (G0:0071840)
macromolecule metabolic process (GO:0043170)

organic cyclic compound metabolic process (GO:1901360)
cellular component biogenesis (G0O:0044085)

cellular metabolic process (G0:0044237)

cellular aromatic compound metabolic process (G0O:0006725)
heterocycle metabolic process (G0:0046483)
nucleobase-containing compound metabolic process (GO:0006139)
cellular biosynthetic process (G0:0044249)

nucleic acid metabolic process (GO:0090304)

organonitrogen compound biosynthetic process (G0:1901566)
cellular nitrogen compound metabolic process (GO:0034641)
protein-containing complex organization (G0O:0043933)
macromolecule biosynthetic process (GO:0009059)

ncRNA metabolic process (G0O:0034660)

cellular nitrogen compound biosynthetic process (GO:0044271)
RNA metabolic process (G0:0016070)

ncRNA processing (G0:0034470)

gene expression (GO:0010467)

chromatin organization (G0:0006325)

RNA processing (GO:0006396)

mRNA metabolic process (G0:0016071)

chromatin remodeling (GO:0006338)

amide metabolic process (G0O:0043603)

ribonucleoprotein complex biogenesis (G0:0022613)

mRNA processing (GO:0006397)

response to endoplasmic reticulum stress (GO:0034976)
protein-containing complex localization (GO:0031503)
peptide metabolic process (GO:0006518)

RNA splicing (GO:0008380)

rRNA processing (G0:0006364)

rRNA metabolic process (G0:0016072)

amide biosynthetic process (G0O:0043604)

generation of precursor metabolites and energy (GO:0006091)
ribosome biogenesis (G0O:0042254)

RNA splicing, via transesterification reactions (GO:0000375)
RNA splicing, via transesterification reactions with bulged adenosine as nucleophile (GO:0000377)
mRNA splicing, via spliceosome (G0:0000398)

ribosomal small subunit biogenesis (G0:0042274)

peptide biosynthetic process (G0:0043043)

translation (G0O:0006412)

energy derivation by oxidation of organic compounds (G0:0015980)
ribosomal large subunit biogenesis (G0:0042273)

cellular respiration (G0:0045333)

protein localization to nucleus (G0:0034504)

electron transport chain (G0O:0022900)

respiratory electron transport chain (G0:0022904)

glycolytic process (GO:0006096)

aerobic respiration (GO:0009060)

protein folding (GO:0006457)

oxidative phosphorylation (GO:0006119)

aerobic electron transport chain (GO:0019646)

ATP synthesis coupled electron transport (G0:0042773)
mitochondrial ATP synthesis coupled electron transport (GO:0042775)
negative regulation of DNA metabolic process (GO:0051053)
cytoplasmic translation (GO:0002181)

heterochromatin formation (GO:0031507)

regulation of DNA recombination (GO:0000018)

translational elongation (GO:0006414)

chromosome condensation (G0:0030261)

negative regulation of DNA recombination (GO:0045910)
nuclear envelope organization (GO:0006998)

nuclear migration (GO:0007097)
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PANTHER GO-Slim Molecular Function- Zl Blastocysts

molecular transducer activity (GO:0060089)

signaling receptor activity (GO:0038023)

phosphotransferase activity, alcohol group as acceptor (GO:0016773)
transmembrane signaling receptor activity (GO:0004888)

DNA-binding transcription factor activity (GO:0003700)

sequence-specific double-stranded DNA binding (G0O:1990837)

DNA-binding transcription factor activity, RNA polymerase ll-specific (GO:0000981)
transcription regulatory region nucleic acid binding (GO:0001067)
transcription cis-regulatory region binding (GO:0000976)

RNA polymerase |l transcription regulatory region sequence-specific DNA binding (G0O:0000977)
cis-regulatory region sequence-specific DNA binding (GO:0000987)

RNA polymerase |l cis-regulatory region sequence-specific DNA binding (G0:0000978)
transferase activity, transferring phosphorus-containing groups (G0O:0016772)
sequence-specific DNA binding (G0:0043565)

transcription regulator activity (G0:0140110)

transferase activity (GO:0016740)

catalytic activity, acting on a protein (G0:0140096)

Unclassified (UNCLASSIFIED)

molecular_function (GO:0003674)

binding (GO:0005488)

organic cyclic compound binding (GO:0097159)

heterocyclic compound binding (G0:1901363)

nucleic acid binding (GO:0003676)

purine ribonucleotide binding (G0:0032555)

purine ribonucleoside triphosphate binding (G0:0035639)

translation regulator activity (G0:0045182)

RNA binding (GO:0003723)

mRNA binding (GO:0003729)

translation regulator activity, nucleic acid binding (GO:0090079)

translation factor activity, RNA binding (G0:0008135)

helicase activity (G0:0004386)

chromatin DNA binding (GO:00314390)

structural molecule activity (GO:0005198)

mRNA 3'-UTR binding (G0:0003730)

structural constituent of ribosome (GO:0003735)

nucleosome binding (G0O:0031491)

unfolded protein binding (G0O:0051082)

translation elongation factor activity (GO:0003746)

protein disulfide isomerase activity (GO:0003756)

structural constituent of cytoskeleton (GO:0005200)
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PANTHER GO-Slim Cellular Component - ZI Blastocysts

transferase complex (G0:1990234)

cell projection (G0:0042995)

plasma membrane bounded cell projection (G0:0120025)
cell junction (GO:0030054)

plasma membrane (GO:0005886)

Unclassified (UNCLASSIFIED)

cellular_component (GO:0005575)

cellular anatomical entity (G0:0110165)
membrane-bounded organelle (GO:0043227)
intracellular membrane-bounded organelle (GO:0043231)
intracellular anatomical structure (GO:0005622)

nucleus (GO:0005634)

organelle (GO:0043226)

cytoplasm (GO:0005737)

intracellular organelle (G0:0043229)

membrane protein complex (GO:0098796)

catalytic complex (G0:1902494)

nuclear lumen (G0O:0031981)

organelle lumen (G0:0043233)

intracellular organelle lumen (GO:0070013)
membrane-enclosed lumen (GO:0031974)
mitochondrion (GO:0005739)

protein-containing complex (G0O:0032991)
non-membrane-bounded organelle (G0:0043228)
intracellular non-membrane-bounded organelle (G0:0043232)
polymeric cytoskeletal fiber (GO:0099513)

organelle envelope (GO:0031967)

envelope (G0O:0031975)

cytosol (GO:0005829)

mitochondrial envelope (GO:0005740)

mitochondrial membrane (GO:0031966)

ATPase complex (G0:1904949)

spliceosomal complex (GO:0005681)

catalytic step 2 spliceosome (G0O:0071013)

organelle inner membrane (G0O:0019866)

mitochondrial protein-containing complex (G0:0098798)
mitochondrial inner membrane (GO:0005743)
respirasome (G0:0070469)

ribonucleoprotein complex (GO:1990904)

respiratory chain complex (G0:0098803)

oxidoreductase complex (GO:1990204)

inner mitochondrial membrane protein complex (GO:0098800)
mitochondrial respirasome (G0O:0005746)

NADH dehydrogenase complex (GO:0030964)
respiratory chain complex | (GO:0045271)

small ribosomal subunit (GO:0015935)

cytosolic small ribosomal subunit (GO:0022627)
mitochondrial proton-transporting ATP synthase complex (GO:0005753)
ribosome (G0:0005840)

proton-transporting two-sector ATPase complex (GO:0016469)
ribosomal subunit (GO:0044391)

mitochondrial respiratory chain complex | (GO:0005747)
large ribosomal subunit (GO:0015934)
proton-transporting ATP synthase complex (GO:0045259)
cytosolic ribosome (G0:0022626)

U2 snRNP (G0O:0005686)

nuclear speck (G0O:0016607)

cytosolic large ribosomal subunit (G0O:0022625)

nuclear periphery (GO:0034399)

protein folding chaperone complex (GO:0101031)
chaperonin-containing T-complex (GO:0005832)
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Table S4. Proteins identified in the culture medium of blastocysts from the ZF and ZI groups.

Protein ID Description Name Group
1 AOA5F5XYD4_FELCA  Keratin, type | cytoskeletal KRT15 ZF and ZI
2 M3VXR1_FELCA Keratin 10 KRT10 ZF and ZI
3 M3X1M2_FELCA Hemicentin 1 HMCN1 ZF and ZI
4 P49064_FELCA Albumin ALB ZF and ZI
5 AOA337S8S6_FELCA  Protease, Serine, 2 (Trypsin 2) TRY2 ZF and ZI
6 AO0A337SCP9_FELCA Keratin, type | cytoskeletal 13 KRT13 ZE and ZI
7 M3VXK4_FELCA Keratin, type | cytoskeletal 17 KRT17 ZF and ZI
8 M3VUG7_FELCA Keratin 76 KRT76 ZF and ZI
9 AOASF5XLAO0_FELCA  Keratin, type | cytoskeletal 17 KRT17 ZF and ZI
10 M3VUF9_FELCA Keratin 74 KRT74 ZF and ZI
11 M3VUGS8_FELCA Keratin 3 KRT3 ZF and ZI
12 M3VUG4_FELCA Intermediate filament protein unassigned ZF and ZI
13 AO0A2I2U8D2_FELCA  Centrosomal protein of 162 kDa CEP162 ZF and ZI
14 AOA337SFR9_FELCA  GDNF family receptor alpha 3 GFRA3 ZF and ZI
15 AOASF5XDM4_FELCA  Actin beta ACTB ZF and ZI
16 AOASF5XNI1_FELCA  Transferrin TF ZF and ZI
17 M3WLUO_FELCA Cathepsin B CTSB ZF and ZI
18 AOA5F5XLU4 FELCA  Pantetheinase VNN1 ZF and ZI
19 AOA2I12UZM2_FELCA  Heat shock protein family A (Hsp70) member 8 HSPA8 ZF and ZI
20 M3X9A1_FELCA Triosephosphate isomerase TPI1 ZF and ZI
21 M3VUU7_FELCA Calreticulin CALR ZF and ZI
22 M3WZzD7_FELCA Belongs to the intermediate filament family KRT89 ZF and ZI
23 AOA5F5XZ97_FELCA  Fatty acid-binding protein 5 FABPS ZF and ZI
24 AO0A337SJAT_FELCA Calmodulin 2 CALM2 ZF and ZI
25 AOA337S1IR3_FELCA  Prothymosin alpha PTMA ZF and ZI
1 AOA337SNF5_FELCA  Alpha-ketoglutarate-dependent dioxygenase FT5 ZF
2 AO0A337S839_FELCA Protein Mdm4 MDM4 ZF
3 AOA337S8L1_FELCA  L-lactate dehydrogenase LDHA ZF
4 A0A337S103 FELCA  Metallothionein MT1X ZF
5 M3W8Q7_FELCA Glutamate dehydrogenase [NAD(P)(+)] GLUD1 ZF
1 AOA2I2USF3_FELCA Histone H2B H2BC17 ZI
2 AOASF5XCD9 _FELCA  Belongs to the intermediate filament family KRT86 Zl
3 AOA337SCD2_FELCA  Annexin ANXA2 ZI
4 AOA2I12UBNS_FELCA  Junction plakoglobin Jup Zl
5 M3W114_FELCA Proteolipid protein 2 PLP2 Zl
6 AOA212UGZ3_FELCA  Keratin 32 KRT32 ZIl
7 AOA5F5XSP5_FELCA  Leucine aminopeptidase 3 LAP3 Zl
8 M3W215_FELCA Plakophilin 1 PKP1 Zl
9 M3WCK3_FELCA Desmoplakin DsP Z|
10 M3VUF5_FELCA Keratin 82 KRT82 Zl
11 M3W584 FELCA H1.5 linker histone, cluster member H1-5 Zl
12 AOA5K1VPO1_FELCA  Lamin A/C LMNA ZI
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Figure S5. GO annotation of the proteins identified in the culture medium of ZF and ZI blastocysts.

PANTHER GO-Slim Biological Process - ZF Medium
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cellular developmental process (GO:0048869)
cell differentiation (GO:0030154)
cytoskeleton organization (GO:0007010)
animal organ development (GO:0048513)
supramolecular fiber organization (G0O:0097435)
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$5.1. GO Biological Process annotation of all the proteins identified in the medium samples of
ZF Blastocysts. The PANTHER18.0 Classification System was used for analysis.
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$5.2. GO Molecular Function annotation of all the proteins identified in the medium samples
of ZF Blastocysts. The PANTHER18.0 Classification System was used for analysis.



PANTHER GO-Slim Cellular Component - ZF Blastocysts
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$5.3. GO Cellular Component annotation of all the proteins identified in the medium samples
of ZF Blastocysts. The PANTHER18.0 Classification System was used for analysis.



PANTHER GO-Slim Biological Process - ZI Medium
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$5.4. GO Biological Process annotation of all the proteins identified in the medium samples of
ZI Blastocysts. The PANTHER18.0 Classification System was used for analysis.

PANTHER GO-Slim Molecular Function - ZI
Medium

structural molecule activity (GO:0005198)

cadherin binding (G0O:0045296)

$5.5. GO Molecular Function annotation of all the proteins identified in the medium samples
of ZI Blastocysts. The PANTHER18.0 Classification System was used for analysis.



PANTHER GO-Slim Cellular Component - ZI Medium
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$5.6. GO Cellular Component annotation of all the proteins identified in the medium samples
of ZI Blastocysts. The PANTHER18.0 Classification System was used for analysis.



Table S6. Detailed functional annotation of DEPs (Fig.8 Pie charts). Proteins identified in the culture
medium of ZF blastocysts (A, B, and C), ZI blastocysts (D, E, and F), and proteins shared between the
conditioned medium of ZF and ZI blastocysts (G, H, and I).

A) ZF-medium. Molecular function GO:0003674

1. Binding GO:0005488 (FT5, MDM4, MT1X). 3
2. Catalytic activity GO:0003824 (FT5, LDHA, GLUDL1). 3

B) ZF-medium. Biological process GO:0008150

Metabolic process GO:0008152 (FT5, LDHA, GLUD1).
Cellular process GO:0009987 (FT5, MDM4, LDHA, GLUD1).
Response to stimulus GO:0050896 (FT5).

Biological regulation GO:0065007 (FT5, MDM4).
Developmental process GO:0032502 (FT5).

Growth GO:004007 (FT5).

Localization GO:0051179 (GLUDL).

Unassigned (MT1X).
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C) ZF-medium. Cellular component GO:0005575
Cytoplasm GO:0005737 (FT5).

Nucleoplasm GO:0005654 (FT5).

Nucleus GO:0005634 (MDM4).

Mitochondrion GO:0005739 (LDHA, GLUD1).
Organelle lumen GO:0043233 (GLUD1).
Unassigned (MT1X).
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D) Zl-medium. Molecular function GO:0003674

Binding GO:0005488 (H2BC17, ANXAZ2, JUP, PKP1, H1-5, FHL1).
Structural molecule activity GO:0005198 (KRT86, KRT32, KRT82).
Molecular function regulator activity G0:0098772 (ANXAZ2).
Transporter activity GO:0005198 (ANXAZ2).

Transcription regulator activity GO:0140110 (JUP).

Catalytic activity GO:0003824, (LAP3).

Unassigned (PLP2, DSP, LMNA, SUNZ2).
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ZIl-medium. Biological process GO:0008150

No ak~wbde

Biological regulation GO:0065007 (JUP, H1-5).

Cellular process GO:0009987 (JUP, PKP1, DSP, KRT82, H1-5).
Response to stimulus GO:0050896 (JUP).

Metabolic process GO:0008152 (LAP3).

Developmental process GO:0032502 (DSP, KRT82, FHL1).
Multicellular organismal process GO:0032501 (KRT82).

Unassigned (H2BC17, KRT86, ANXA2, PLP2, KRT32, LMNA, SUN2).
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F)

Z1-medium. Cellular component GO:0005575

© 0N gk wDdE

e e
g WN PP O

Nucleus GO:0005634 (H2BC17, ANXA2, JUP, PKP1, H1-5, LMNA).
Protein-containing complex GO:0032991 (H2BC17, ANXA2, H1-5).

non-membrane-bounded organelle GO:0043228 (H2BC17, ANXA2, H1-5).

Cytoskeleton GO:0005856 (KRT86, JUP, KRT32, KRT82, LMNA, DSP).
Extracellular region GO:0005576 (ANXAZ2).

Endosome GO:0005768 (ANXA2).

Vacuole GO:0005773 (ANXAZ2).

Cytosol GO:0005829 (ANXAZ2, JUP, LAP3).

Plasma membrane GO:0005886 (ANXAZ2, JUP, PKP1, DSP).

. Organelle GO:0043226 (JUP).

. Membrane GO:0016020 (PLP2, SUN2).
. Nucleoplasm G0O:0005635 (PKP1).

. Organelle lumen G0O:0043233 (H1-5).

. Nuclear envelope GO:0005635 (LMNA).
. Unassigned (FLH1).
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ZF and ZI medium. Molecular function GO:0003674
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Structural molecule activity GO:0005198 (KRT15, KRT10, KRT13, KRT17, KRT76,

KRT74, KRT3, LOC101097497, KRT89).

Binding GO:0005488 (KRT10, HMCNL1, ALB, ACTB, CTSB, HSPAS, TPI1, CALR,

FABP5, CALM2, PTMA).

Catalytic activity GO:0003824 (TRY2, CTSB, VNN1, HSPAS, TPI1).
Molecular transducer activity GO:0060089 (GFRA3).
ATP-dependent activity GO:0140657 (HSPAS).

Protein folding chaperone GO:0044183 (HSPAS).

Molecular carrier activity GO:0140104 (CALR).

Unassigned (CEP162, TF).
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H) ZF and ZI medium. Biological process GO:0008150

1

7.
8.
9.

Cellular process GO:0009987 (KRT10, HMCN1, ALB, KRT13, KRT76, KRT74,
KRT3, LOC101097497, CEP162, CTSB, HSPAS, TPI1, CALR, KRT89, PTMA).

Metabolic process GO:0008152 (TRY?2, CTSB, VNNL1, HSPAS8, TPI1, CALR, PTMA).

Developmental process GO:0032502 (KRT10, KRT13, KRT76, KRT74, KRT3,
LOC101097497, CTSB, CALR, KRT89).

Response to stimulus GO:0050896 (HMCN1, ALB, KRT13, CTSB, CALR).
Biological regulation GO:0065007 (ALB, KRT13, KRT74, CALR, PTMA).

Multicellular organismal process GO:0032501 (KRT74, LOC101097497, CTSB,
CALR).

Reproduction GO:0000003 (CTSB, CALR).
Localization GO:0051179 (HSPAS8, CALR).
Immune system process GO:0002376 (CALR).

10. Unassigned (KRT15, KRT17, GFRA3, ACTB, TF, FABP5, CALM2).
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ZF and Z1 medium. Cellular component GO:0005575

. Cellular anatomical entity GO:0110165 (VNNL1).

. Nucleus GO:0005634 (HSPA8, PTMA).

. Cytosol GO:0005829 (HSPAS, TPI1, CALR, PTMA).
. Cell projection GO:0042995 (HSPAS).

. Nuclear envelope GO:0005635 (CALR).

. Endoplasmic reticulum GO:0005783 (CALR).

. Unassigned (TRY2, ACTB, CALM2).

Cytoskeleton GO:0005856 (KRT15, KRT10, KRT13, KRT17, KRT76,
KRT74, KRT3, LOC101097497, CEP162, KRT89).

Cytoplasm GO:0005737 (KRT10, ALB, KRT74, CEP162, FABPS).

Plasma membrane GO:0005886 (KRT10, KRT74, GFRA3, CTSB, HSPAS,
CALR).

Extracellular region GO:0005576 (HMCN1, CTSB, FABP5).
Extracellular matrix GO:0031012 (HMCNL1).

Extracellular space GO:0005615 (ALB, TF, CALR).
Protein-containing complex GO:0032991 (ALB, CTSB).
Microtubule organizing center GO:0005815 (CEP162).
Vacuole GO:0005773 (CTSB, HSPAS).
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