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Supplementary Table 4: Results of the pathway analysis by the David tool on the proteins modulated in response to PCL beads

Annotation Cluster 1 Enrichment Score: 22.30396913455931
Category Term Count PValue Genes FDR

QYIMHY, PO7901, Q9CW03, P10630, P70268, Q9DBL7, Q61035,
P12382, 055098, QEPUO, Q01768, Q9ILV6, P62196, P25206,
P09411, Q8BU30, P56480, Q569Z5, Q99JT1, Q9CQ37, Q9CWX9,
Q6NZJ6, E9QAMS, Q8VDN2, Q6PDQ2, P15532, QOR008, Q68FLG,
Q4FZF3, 088685, Q9JHU4, E9Q555, Q8CDMI, Q61655, Q91VRS,
Q60967, Q5SURO, QIDCLY, Q3U186, Q6A028, Q9JI78, P23249,
Q6PGC1, Q921N6, BIARD6, QICZ30, Q61024, QID2R0, 035379,
P35991, P33175, Q61390, Q04447, Q99LE6, Q8BH69, QIDOMI,
Q8COC7, Q8KA4LO0, Q61879, 070172, P37913, Q9CS42, QOERAI,

, o P70227, Q9DBPS, B2RX12, P51829, Q9Z1F9, Q3THS6, Q810A7,

GOTERM_MF_DIRECT GO:0005524~ATP binding 138 L39147E-32 b e Ba1a16, Pad61s, POT310, 064518, PA6AS0, OITRMS, 5.4545665096E-30
QYER38, 035286, P11499, QIESV0, P70698, P54823, 035280,
QIIIKS, Q920A7, Q5SUAS, P42932, Q9Z219, P09581, P28741,
Q8VCWS, 089051, Q61699, P54276, Q3UMCO, QORONO, P11983,
P50516, Q9CU62, Q922D8, P36371, P49718, Q3TL44, Q8CFE4,
054984, Q04899, P62334, Q9D7H3, 088351, Q99JF5, PS03 15,
P80314, Q9Z1Q9, QICQNT, P80313, Q60930, E9Q4Z2, Q8R5F7,
QYIHG7, P62192, Q99M31, Q3THK7, Q61102, QQWUA2, P47809,
009110, P21958, Q8BHKY, P25911, QOWUA3, P63038, Q922S8,
P80317, Q6P542, Q8BGQ7, Q9DOIY, P80316

P07901, Q9QXZ0, Q8K4LO0, Q9CWO03, P10630, Q9ER41, B2RX 12,
QYEPUO, P62196, P25206, Q810A7, P56480, Q569Z5, P97310,
Q64518, P46460, QICWX9, QOER38, 035286, P11499, E9QAMS,
Q8VDN2, Q6PDQ2, QIESVO0, P54823, Q9JIKS, Q920A7, Q4FZF3,

. o P42932, 088685, Q9THU4, Q9DB20, E9Q555, P28741, Q8CDMI,
GOTERM_MF DIRECT GO:0016887~ATP hydrolysis activity 69 3.96337E-31 541 655 001VRS, Q3UMCD. P11983, P03 16, QICUG2, P36371, 1.1652308956E-28

P49718, 054984, Q9D3D9, P23249, Q6PGC 1, P62334, Q921NG,
P80315, P80314, Q9CQN1, P80313, BIARD6, Q9CZ30, Q8RSF7,
P62192, Q99M31, Q61102, 035379, P33175, Q61390, P21958,
Q8BHKO, Q99LE6, P80317, Q922S8, Q6P542, PR0316



UP_KW_LIGAND

INTERPRO

UP_KW_LIGAND

KW-0547~Nucleotide-binding

IPR027417:P-loop_NTPase

KW-0067~ATP-binding

Q9IMHY, P0O7901, Q9CW03, P10630, P16858, P70268, Q9DBL7,
Q61035, P12382, 055131, 055098, QIEPUO, Q01768, QIJLV6,
P62196, P61021, P25206, P61028, P09411, Q8BU30, P62631, P56480,
P47758, Q569Z5, Q99JT1, Q9CQ37, QIDBC7, QICWX9, P10126,
Q3UX10, E9QAMS, Q8VDN2, Q6PDQ2, P15532, QIR008, Q6SFL6,
Q4FZF3, 088685, Q9JHU4, E9Q555, Q8CDMI, Q61655, Q91VRS,
Q8BG51, Q60967, Q91YHS, QSSUR0, QIDCLY, Q3U186, Q9JITS,
P23249, Q6PGC1, Q921N6, BIARDG, P62827, Q9CZ30, P68372,
QYWUMS, P32233, Q61024, Q9D2R0, 035379, P61211, P35991,
P33175, Q61390, Q04447, Q99LEG, Q8BH69, P60766, P62821,
Q8COC7, Q8KALO0, Q922F4, Q61879, 070172, 008749, P63094,
P37913, Q9CS42, QOER41, P70227, Q9DBPS5, B2RX12, P51829,
QYZ1F9, Q3THS6, Q810A7, P52480, P41216, P49615, P73 10,
Q64518, P46460, Q3TRMS, QIER38, 035286, P11499, Q9ZOES,
QYESV0, P70698, P54823, 035280, QIJIK5, Q920A7, Q5SUAS,
P42932, P61750, Q9Z219, P09581, P35290, P28741, Q8VCWS,
Q61699, P54276, Q3UMCO, QIRONO, P11983, P50516, P59325,
QYCU62, Q922D8, P35283, P62331, P36371, P49718, Q3TL44,
054984, Q04899, QID6F9, P62334, QIDTH3, 088351, Q99JFS,
P36916, P80315, P80314, Q9Z1Q9, QICQNT1, P80313, Q60930,
Q60931, Q99K 70, E9Q4Z2, Q8RSF7, QJHG7, P62192, Q99M31,
Q3THK7, Q61102, Q9WUA2, P47809, P58252, 009110, P21958,
Q8BHKY, Q91V41, P62746, P25911, Q9WUA3, P63038, Q922S8,
P08752, P21279, P80317, Q6P542, Q8BGQ7, Q9DOIY, P21278, P80316

3.925918311E-18

QYIMHY, Q8K4L0, Q9CW03, Q9BDB7, Q61879, P10630, Q9DBL7,
P63094, Q9ER41, Q9DBP5, B2RX12, 055131, Q9EPUO, Q9JLVS,
P62196, P61021, P61028, P25206, Q810A7, P56480, P62631, P47758,
Q569Z5, Q9Z0U1, P97310, P46460, Q9CWX9, QOER38, 035286,
QYZOE6, P10126, E9QAMS, Q6PDQ2, QIESV0, P54823, P70698,
QIJIKS, Q920A7, Q5SUAS, Q4FZF3, P61750, 088685, QOJHU4,

3.05391E-17 P35290, E9Q555, P28741, Q8CDM1, Q61655, Q91VRS, P54276, 8.0745350241E-14

Q8BGS51, Q60967, Q3UMCO, P50516, Q8VDMS6, QICU62, Q91YHS,
Q922D8, P35283, P62331, P36371, P49718, Q3TL44, 054984, P23249,
Q6PGC1, P62334, Q921N6, P36916, BIARD6, Q99K 70, P62827,
Q9CZ30, Q8R5F7, P32233, P62192, Q61102, 035379, P58252,
P61211, P33175, P21958, Q8BHKY, Q8BV66, Q91V41, P62746,
Q99LES6, Q92288, P08752, P21279, Q6P542, P60766, P21278, P62821

Q9IMH9, P07901, Q9CW03, P10630, P70268, Q9DBL7, Q61035,
P12382, 055098, QOEPUO, Q01768, Q9ILV6, P62196, P25206,
P09411, Q8BU30, P56480, Q569Z5, Q99IT1, Q9CQ37, Q9CWXI,
E9QAMS5, Q8VDN2, Q6PDQ2, P15532, QOR008, Q68FL6, Q4FZF3,
088685, Q9THU4, E9Q555, Q8CDMI, Q61655, Q91 VRS, Q60967,
Q5SURO, Q9DCLY, Q3U186, Q9JI78, P23249, Q6PGC1, Q921N6,
BIARDS, Q9CZ30, Q61024, QID2R0, 035379, P35991, P33175,
Q61390, Q04447, Q99LES6, Q8BH69, Q8COC7, Q8K4LO, Q61879,
070172, P37913, Q9CS42, Q9ER41, P70227, Q9DBPS, B2RX12,

1.37069E-14 P51829, Q9Z1F9, Q3THS6, Q810A7, P52480, P41216, P49615, 2.056035812E-13

P97310, Q64518, P46460, Q3TRMS, QIER38, 035286, P11499,
QYESV0, P70698, P54823, 035280, QIJIKS, Q920A7, Q5SSUAS,
P42932, Q9Z219, P09581, P28741, Q8VCWS, Q61699, P54276,
Q3UMCO, QIRONO, P11983, P50516, Q9CU62, Q922D8, P36371,
P49718, Q3TL44, 054984, Q04899, P62334, Q9D7H3, 088351,
QY9JF5, P80315, P80314, Q9Z1Q9, QICQNI, P80313, Q60930,
E9Q472, Q8R5F7, Q9JHG7, P62192, Q99M31, Q3THK7, Q61102,
QIWUA2, P47809, 009110, P21958, Q8BHK9, P25911, QQWUA3,
P63038, Q922S8, P80317, Q6P542, Q8BGQ7, QIDOIY, P80316



Annotation Cluster 2
Category

UP_SEQ FEATURE

UP_KW_PTM

Enrichment Score: 21.32238308001226
Term

CROSSLNK:Glycyl lysine isopeptide (Lys-
Gly) (interchain with G-Cter in SUMO2)

KW-1017~Isopeptide bond

Count

125

181

PValue

6.94883E-31

1.79077E-19

Genes FDR

P52431, Q8BTIS, P16858, P18760, Q61550, Q61033, QOJIH2, P62751,
Q8VDF2, Q8R3Y8, P60335, QOJIXS, P62911, P47911, P62754,
Q569Z5, Q8VHS1, Q9CQ37, Q80U70, P61957, 088291, QIESZS,
Q62376, Q6PDQ2, QID3E6, Q8R2N2, Q5SSI6, QIDY03, 088286,
E9Q555, Q921F2, Q8CDMI, P83917, Q7TPV4, Q78PY7, Q3TLH4,
P70288, Q99K48, Q8VDMS6, Q62187, Q9Z2NS, Q8CGC6, P40142,
QVII78, Q8C854, P28659, P61979, Q61029, P62827, Q3UY V9,
QYIWK2, QID6Z1, Q3UKI7, Q8BGDY, P62267, Q8C2Q3, P62702,
055128, Q9DOEL, BIAXP6, Q8BIQ5, P41105, QIEQKS, Q62448,
P23198, P19096, Q60668, P12970, Q9DBPS, P35980, Q9Z1F9,
Q3THS6, Q810A7, P52480, P62317, Q9CRB2, Q8K310, COHKDS,
QY9PLS, Q5PSV9, P97310, QICPNS, P62849, QICX 56, P50580,
Q6PDM2, 035286, P70333, QESVO0, P42932, P62960, P21619,
QY22U1, P17918, Q8CH18, QICWK3, Q8K019, Q3UMCO, P57784,
P59325, Q8V1J6, P84089, Q6A068, Q8K4Z5, QIDBEY, P62908,
P80314, E9Q5K9, Q80U93, P80313, E9Q7GO, Q62318, Q91VMS,
P97379, Q99020, Q7TMKY, P35700, Q497V5, Q8CGF7, Q61191,
088466, P27659, 035737, P63038, P80317, P80316

QS8BLY7, P52431, Q60864, P56477, Q8BTI8, QIWTX6, P10630,
P16858, P18760, Q61550, Q61033, QOJIH2, P42225, P62751, QIEQ61,
Q8VDF2, Q8R3Y8, P60335, QJIXS, P62911, P07356, P47911,
QY9MBI, P25322, P62754, Q569Z5, Q8VHS51, Q9CQ37, Q80UT0,
P61957, 088291, QIESZS, P10126, P14206, Q62376, Q6PDQ2,
Q6WKZ8, Q8BMBS3, P15532, QID3E6, Q8R2N2, Q5SSI6, Q9DI03,
088286, E9Q555, Q921F2, Q8CDM1, QIDSWS, Q61655, Q91VRS,
P83917, P48036, Q7TPV4, Q78PY7, Q3TLH4, P70288, Q99K4S,
Q8VDMS6, Q62187, Q9Z2NS, Q8CGC6, P40142, Q9JI78, Q8C854,
QYEPB4, P28659, P62259, P61979, Q61029, P62827, Q3UYVY,
QYIWK2, P68254, P68372, QID6Z1, Q3UKJ7, Q8BGDY, Q04207,
P62267, Q8C2Q3, Q3UOV1, Q04447, P47962, P62702, 055128,
QYDOE1, BIAXP6, Q8BIQ5, P41105, P62821, Q61510, QUEQKS,
Q62448, P23198, P10711, P19096, Q922F4, Q60668, P63094, P12970),
QYQY76, QIDBPS, P35980, Q9Z1F9, Q3THS6, Q810A7, 035609,
P52480, P62317, Q9CRB2, Q8K310, COHKDS, Q99PLS5, Q5PSV9,
P97310, Q9CPNS, P62849, Q9CX56, P50580, Q6PDM?2, 035286,
P70333, QOESV0, 035280, P42932, P62960, P21619, Q61093,
Q922U1, P17918, P62962, Q8CH18, Q9CWK3, Q8K019, Q3UMCO,
P57784, Q9R1P4, P59325, Q8V1J6, Q6PDIS, P84089, QIDGF9, Q9JI13,
Q5SUF2, Q6A068, QOJKV1, Q8K4Z5, 088351, Q9DBEY, P62908,
P80314, E9Q5K9, Q80U93, P80313, Q60930, Q9CQVS, Q6093 1,
E9Q7G0, Q62318, QICX34, Q91VMS, P97379, Q8R5F7, P62192,
Q99020, Q7TMK9, Q61462, QID2V7, P35700, P17742, Q497VS5,
Q8CGF7, Q9Z0X1, P58252, Q61191, P17183, 088466, P27659,
035737, P63038, P80317, P80316

1.7323436979E-27

1.134151779E-18



Q3KNM2, P52431, Q8BL97, Q8BTI8, QICWO03, P56477, P18760,
Q61550, Q8R3YS, P62911, Q569Z5, Q8VHS51, Q9CQ37, P61957,
Q60591, P10126, QSDQR4, QID3E6, Q5SSI6, Q9DI03, QIDB20,
QY21F2, Q61655, Q91VRS, QIDTMI, P48036, Q7TPV4, Q78PY7,
QY9K48, Q8VDM6, Q62187, P47738, PO1899, P28659, P62259,
P61979, P62827, Q3UYVY, P68254, Q9D6Z1, P32233, Q3UKJ7,
P62267, Q8C2Q3, P14152, Q3UOV1, P47962, P62702, B1AXP6,
QS8BIQ5, P62821, 070456, Q62448, Q91VH2, P10711, P19096,
P63094, Q9QY76, Q8BZZ3, Q9DBHO, P62317, 088895, P84228,
Q8K310, Q61249, Q5PSV9, P97310, QICX56, P50580, Q6PDM2,
P11499, QOESVO0, P54823, Q08509, P21619, P17918, Q9D1ES,
Q8CHI18, 089053, Q3UMCO, P57784, Q8V1J6, Q6PDIS, P68433,
QOJI13, Q9JKV1, P02301, P80314, QIDBEY, P62908, P80313,
QYCQVS, Q60930, P28352, Q6093 1, E9Q7GO, Q62318, QICX34,
Q99020, Q9D2V7, Q61462, P83940, P80317, Q8BGQ7, P80316,

 QODBY7, PO7901, Q60864, QYWTX6, P16858, QOWVL2, Q61033
Q80US7, QOJIH2, P42225, P62751, Q9EQ61, Q8VDF2, P60335,
QOJIXS, P07356, P47911, Q99MBI, P25322, P62754, Q80U70,
088291, QIESZS, P14206, Q62376, Q6PDQ2, Q6WKZS, P15532,
QSBMB3, Q9D071, Q8R2N2, E9Q555, 088286, Q8CDM1, Q9DEWS,
P83917, Q8BG51, Q3TLH4, P70288, Q9Z2N8, Q8CGC6, P40142,
QVII78, Q8C854, QIEPB4, P23249, QID1H7, Q61029, Q91WK2,
Q8BGDY, Q04207, Q04447, 055128, QIDOEL, P41105, Q61510,
QYEQKS, P23198, Q60668, P12970, Q9DBPS, P35980, Q3THS6,
QYZI1F9, Q810A7, 035609, P52480, Q3UCVS, QOCRB2, COHKDS,
Q99PL5, QICPNS, P62849, 035286, P70333, 035280, P42932,
P62960, Q61093, Q922U1, P09581, P62962, QOCWK3, Q8K019,
QYR1P4, P59325, P52019, Q9CU62, Q91XB0, P84089, PO9671,
Q5SUF2, Q6A068, Q8K4Z5, Q80UK7, 088351, E9Q5K9, Q80U93,
QY1VMS, P97379, Q8R5F7, P62192, Q7TMKY, P35700, P17742,
Q497V5, Q8CGF7, Q9Z0X1, P58252, Q61191, P17183, P25911,
P27659, 088466, 035737, P63038, Q92288

UP_KW_PTM KW-0832~Ubl conjugation 232 8.66763E-1 4.1171221815E-15

Annotation Cluster 3 Enrichment Score: 14.766911850964359

Category Term Count PValue Genes FDR
P62908, P62849, P19253, P32233, P14206, P12970, 055142, P14131,

GOTERM_BP_DIRECT GO:0002181~cytoplasmic translation 34 1.51802E-23 P63323, P62751, P62267, P35980, P47962, Q3TIVS, P62855, P62702,  5.1005412555E-20
QICQK7, P62911, P27659, P62858, P47911, P62830, P62754, P41105
P19253, P12970, P63323, P62751, P35980, P62855, P62911, QIDTN3,

GOTERM_CC DIRECT GO:0005840~ribosome 38 9.32718E-23 62858, P47911, P62830, P62754, P62908, P62849, P10126, QONZI6, ¢ 057043105521

P14206, Q99M31, Q9IN96, 055142, P14131, P62267, P58252, PAT962,
P62702, P27659, Q6P542, P41105

QYEQKS, QICXW2, Q60668, Q8BK 72, P19253, P12970, QIDSS3,
P63323, P62751, P62311, P35980, P60335, P62317, P62911, QOD7N3,
QYDINO, P47911, QICRB2, P62830, P62754, P62849, PS0580,
P14206, P70333, QID7A6, Q62376, P62320, 055142, P14131, Q61733
QUIKF7, P57784, Q8VDM6, Q6ZWM4, P62855, Q924T2, P62858,
P62908, P61979, Q91VMS, Q9D6Z1, Q7TMK9, Q99N96, QI9PVO,
P62267, P16254, P47962, P62305, P62702, Q9DOE1, P27659, 035737,
P41105

P62849, P19253, P12970, 055142, P14131, P63323, P62751, P58252,
P47962, P62855, P62911, P62858, PA7911, P62830, P41105

P62849, P19253, P12970, 055142, P14131, P63323, P62751, P62855,
P47962, P62911, P62858, P47911, P62830, P41105

UP_KW_MOLECULAR_FUN

CTION KW-0687~Ribonucleoprotein 63 3.30529E-22

*2.3798081109E-20

GOTERM_BP_DIRECT GO:0140242~translation at postsynapse 25 8.249E-21 1.385831718E-17

GOTERM_BP_DIRECT GO:0140236~translation at presynapse 24 1.0916E-19 1.2225872484E-16



Q9JKF7, P31230, P19253, P63323, P62751, P35980, P62911, Q9D7N3,
P62858, Q924T2, P47911, P62631, P62830, P62754, P62908, P62849,
Q99LCS, P10126, Q6NZJ6, P14206, Q99N96, Q497VS5, P14131,
P62267, Q8BWW4, P47962, P62702, P27659, P41105

Q60668, P19253, Q5SQX6, P12970, Q8K1A6, 055131, P63323,

P62751, Q7TMBS, P35980, Q8CDG3, P62911, Q8QZY1, P61982,

P47911, P62631, P62830, P98086, Q9DBC7, P62849, P29341, Q9ES97,

P14206, P67778, Q08509, 055142, P14131, 055022, P62960, 089053,
GOTERM_CC_DIRECT GO:0045202~synapse 73 1.54326E-18 P70280, 070435, Q9JKB3, 070194, P59325, Q8VDMS6, P68510, 9.9848697934E-17

P62855, P62858, Q8C052, P62259, P62908, P06800, Q9EQH3,

Q60931, Q9IMA1, 008539, P68254, QOVGYS, Q9JII6, 035382,

Q04207, P62267, P58252, P47962, P62702, P62746, Q9DOEL, P27659,

P21279, P41105, P21278, P62821

Q91VH2, Q61735, P19253, 008529, P12970, A2A5R2, P17426,

Q64324, P70227, P62331, P63323, P62751, P68510, P62855, P61028,
GOTERM_CC_DIRECT GO:0098793~presynapse 48 2.45902E-18 P62911, P61982, P62858, P47911, P62830, P62754, P49615, P60904,  1.4463511044E-16

Q8BG67, Q9EQH3, P61957, P62849, Q62418, Q9ES97, 008539,

035711, 055142, P14131, P47962, P62962, Q922S8, P41105, P62821

GOTERM_BP_DIRECT GO:0006412~translation 39 1.54195E-19 1.2952369858E-16

QICXW2, Q61733, Q9JKF7, P19253, P12970, P63323, P62751,
GO0:0003735~structural constituent of 39 5 45024F-18 P35980, P62855, P62911, Q9D7N3, Q9DINY, P62858, Q924T2,
ribosome ’ P47911, P62830, P62754, P62908, P62849, P14206, Q99N96, Q497VS5,
055142, P14131, P62267, P47962, P62702, P27659, P41105

P28741, P70460, 008529, P19253, P12970, A2ASR2, P62331, P63323,
P62751, Q7TMBS, Q6A028, P62196, Q9QYJ3, QIDBY6, P62855,
P62911, P62858, P47911, P62830, P49615, PIS086, P62908, P61979,
P61957, QOEQH3, P62849, Q62418, 008539, Q6NZJ6, P14206,
Q99020, 055142, P14131, P62267, P58252, P47962, Q8BPU7, P62962,
Q922S8, P41105, P60766
. . . P62849, P70279, Q9D6Z1, Q8BU03, P14131, P63323, P62267,
mo.ooﬁwﬁz:gmoa& small subunit 25 3.39733E-17 Q8BW10, Q9JT13, Q8R2N2, QIDBI6, P62702, Q5SSI6, P62858, 2.2830064864E-14
102ENes1s P62754

G0:0022627~cytosolic small ribosomal P62908, P14131, P63323, P62267, Q8BWW4, P62849, P62855,

GOTERM_MF_DIRECT 9.159760917E-16

GOTERM_CC_DIRECT GO:0098794~postsynapse 51 1.07492E-17 5.7956211094E-16

GOTERM_BP_DIRECT

GOTERM_CC_DIRECT G0:00: 2 39412E-17 oo LSR8, by a6, QPO peS 1.9615070045E-15
GOTERM_BP DIRECT mﬁmmwoo:mzagaggs of translational 12 7.28308E-16 P63323, P62267 3.4958803753E-13
. 5 , P62849, Q9D6Z1, Q8BUO3, P14131, P63323, P62267, QIJI13,
GOTERM_CC_DIRECT G0:0032040~small-subunit processome 23 4TS e N 062705, DESSS, Qo6SI6, Perred 1.6438874701E-13
INTERPRO IPR000530:Ribosomal_cS12 1 7.95552E-14 P63323 5.2586010722E-11
INTERPRO IPRO47860:Ribosomal_cS12_CS 1 7.95552E-14 P63323 5.2586010722E-11
QOCXW2, Q61733, QOIKF7, Q8BK72, P19253, P12970, P63323,
UP_KW_MOLECULAR_FUN 0 o b o orotein 3 | 81854513 PO2751, P35980, P628SS, P62911, QODTN3, QIDINY), P628SS, JCA485ASGOE 12

Q924T2, P47911, P62830, P62754, P62908, P62849, P14206, Q99N96,
055142, P14131, P62267, P47962, P62702, P27659, P41105

055142, P63323, P62751, P35980, P19253, P47962, P62911, P27659,

CTION

GO:0022625~cytosolic large ribosomal

GOTERM_CC_DIRECT G0:00: 2 26552E-11 13970 baro1 1 beas30. PA1 105 7.808696186E-10

INTERPRO MWMWAOMMW%&OSE_\@S\ eL30/eS12/ 13 1.11989E-10 P63323, P12970, QOCRB2 4.9349923858E-08
P62908, P62849, P19253, Q8CCPO, P10126, P14206, P12970, 055142,

GOTERM_CC_DIRECT G0:0022626~cytosolic ribosome 21 1.67654E-10 P14131, P62751, P62267, P63323, P35980, P47962, P62702, P62911,  4.519669566E-09
P27659, P47911, P62830, P41105, P62754

UP SEQ FEATURE DOMAIN Ribosomal protein 12 3.07371E-10 P63323, P12970 1.5325508788E-07

eL.8/eL30/eS12/Gadd45



INTERPRO IPR029064:Ribosomal eL30-like sf

KEGG_PATHWAY mmu03010:Ribosome

KEGG PATHWAY mmu05171:Coronavirus disease - COVID-19

Annotation Cluster 4 Enrichment Score: 9.880026172995398
Category Term

GOTERM_CC_DIRECT GO:0005743~mitochondrial inner membrane

UP_KW_DOMAIN KW-0809~Transit peptide

UP_KW_CELLULAR_COMPO

NENT KW-0496~Mitochondrion

UP_SEQ FEATURE TRANSIT:Mitochondrion

Annotation Cluster 5 Enrichment Score: 9.224259191443705
Category Term

13

35

40

Count

55

49

104

48

Count

7.87408E-10 P63323, P12970, Q9CRB2

P19253, P12970, P63323, P62751, P35980, P62855, P62911, Q9D7N3,
QIDINO, P62858, Q924T2, P47911, P62830, P62754, P62908, P62849
P14206, Q99N96, 055142, P14131, P62267, P47962, P62702, P27659,
P41105

P19253, QO9WVL2, P12970, P42225, P63323, P62751, P35980, P62855,

P62911, P62858, P47911, Q99MBI1, P62830, P62754, 088351, P98086,

P62908, P62849, Q8R5F7, P14206, P30993, Q04207, 055142, P14131, 0.00021340330196
P62267, Q61093, P47962, P62702, P27659, P41105

2.3132294929E-07

4.66595E-06 > 0.00012513236066

9.40421E-06

PValue Genes FDR

Q8CAQS8, QICXW?2, QICWU6, Q8BK72, QICR62, QICZBO,
QYDCZ4, Q9CQH3, Q9D7N3, QIDINY, P56480, Q8R111, Q8BHS9,
QYD7J4, P03911, QYWTQS, P19783, Q9CQX2, Q920A7, P67778,
035435, P54071, QIDB20, Q8R216, Q62425, Q61733, Q9IKF7,
Q78IK2, P03921, P56135, P99028, Q91WDS, P42125, PO9671,
QYD8B4, Q9D3DY, QIDCX2, Q924T2, Q9D6J6, P62908, QICQNT,
Q60930, Q60931, Q9QZDS, QICQN6, Q791V5, QICQZ6, QOWUMS,
QYIN96, Q61102, Q91VDY, Q9Z0X1, 088986, Q78IK4, P63038

2.11077E-15 8.0333547665E-14

Q8CAQS, Q8BH95, Q8BK72, QIEP89, 008749, Q9CZB0, QICQHS3,
QYD7N3, QIDINY, P56480, Q99JT1, P19783, Q920A7, Q99KEI,
035435, Q9Z219, Q99KIO, P54071, Q9DB20, Q8R216, Q8VCWS,

1.0392E-09 Q8K411, Q61733, P99028, Q9CQ62, Q91WD5, Q91VAG, P42125,
Q3U186, P47738, Q3TL44, P09671, Q9D3DY, Q9D6J6, P97493,
Q6PB66, Q9CQNI, E9Q4Z2, Q9WUMS, Q91WKS, QI9N96E, Q61102,
P20108, Q91VDY, Q9Z0X1, 088986, Q78IK4, P63038, QIIKS1

Q3KNM2, Q8CAQS, P07901, Q8BH95, Q8BK72, Q9CR62, Q9DBL7,
QYD7N3, P56480, Q99JT1, QOWTQS, Q9DIR1, Q99KE1, P67778,
055022, P54071, QIDB20, Q921F2, Q91VR5, Q8BG51, Q78IK2,
P03921, P56135, Q91WD5, Q62465, Q91VA6, Q3U186, Q9CQBS,
P47738, Q9D3DY, Q920L1, QOEPB4, Q924T2, Q9D6J6, P62897,
QYCQZ6, QIWUMS, Q91WKS, Q99IN9G, 008734, Q04447, Q78IK4,
Q8BHGI1, Q9JK81, BIAXP6, QICXW2, QICWU6, QIEPS9, 008749,

1.72134E-09 Q9CZB0, Q9DCZ4, Q9CQH3, QIDIN9, P41216, Q8R111, Q8BHS9,
QYD7J4, Q9DOL7, P03911, QOD7AS, P19783, Q9CQX2, QIJIKS,
Q920A7, 035435, Q9Z219, Q99KIO, Q9DSSY, Q8R216, Q8VCWS,
Q8K411, Q62425, Q61733, Q9IKF7, P99028, Q3UMCO, Q9CQ62,
QYCPU4, P42125, Q3TL44, P09671, Q9DSB4, P49710, Q9DCX2,
QYIMY0, P97493, P62908, Q6PB66, QICQNT, Q60930, P28352,
Q60931, Q9QZDS, QICQNG6, Q791V5, E9Q4Z2, Q8RSF7, Q61102,
QY1VDY, P20108, Q9Z0X1, 088986, Q8VBTO, P63038

Q8K411, Q8VCWS, Q8CAQS, Q61733, Q8BH95, Q8BK72, P99028,
008749, Q9EP89, Q9CQ62, Q91WDS, Q91VA6, P42125, Q3U186,
P47738, Q3TL44, P09671, Q9CZB0, Q9D3DY, Q9CQH3, QID7N3,

7.99625E-08 QIDINO, P56480, Q9D6J6, P97493, Q99JT1, Q6PB66, Q9CQNT,
E9Q472, Q9WUMS, P19783, Q91WKS, QIIN96, Q920A7, Q61102,
QY9KEL, P20108, Q91VD9, Q9Z0X1, Q9Z219, 088986, Q99KIO,
Q78IK4, P63038, QJK81, P54071, Q9DB20, Q8R216

2.3901712123E-08

1.6352717621E-08

1.8122403949E-05

PValue Genes FDR



GOTERM_MF_DIRECT

GOTERM_BP_DIRECT

GOTERM_MF_DIRECT

GOTERM_MF_DIRECT

GOTERM_MF_DIRECT

GOTERM_MF_DIRECT

GOTERM_MF_DIRECT

GOTERM_MF_DIRECT

UP_SEQ FEATURE
UP_SEQ FEATURE
INTERPRO

INTERPRO

GO:0016887~ATP hydrolysis activity

GO:0140588~chromatin looping

GO:0061775~cohesin loader activity

GO:0140665~ATP-dependent H3-H4 histone
complex chaperone activity

G0:0140584~chromatin extrusion motor
activity

GO:0140849~ATP-dependent H2AZ histone
chaperone activity

GO:0003689~DNA clamp loader activity

GO:0003724~RNA helicase activity

MOTIF:DEAD box
MOTIF:Q motif
IPR050079:DEAD_box RNA_helicase

IPRO14014:RNA _helicase DEAD_Q_motif

69

30

30

29

29

29

29

17

12

12

11

P07901, Q9QXZ0, Q8KALO, Q9CW03, P10630, Q9ER41, B2RX12,
QYEPUO, P62196, P25206, Q810A7, P56480, Q569Z5, P97310,
Q64518, P46460, Q9CWX9, QOER38, 035286, P11499, E9QAMS,
Q8VDN2, Q6PDQ2, QIESV0, P54823, QIJIKS, Q920A7, Q4FZF3,
P42932, 088685, Q9JHU4, Q9DB20, E9Q555, P28741, Q8CDMI,
Q61655, Q91VRS, Q3UMCO, P11983, P50516, Q9CU62, P36371,
P49718, 054984, QID3DY, P23249, Q6PGC1, P62334, Q921N6,
P80315, P80314, Q9CQN1, P80313, BIARD6, Q9CZ30, Q8R5F7,
P62192, Q99M31, Q61102, 035379, P33175, Q61390, P21958,
Q8BHKY, Q99LES6, P80317, Q922S8, Q6P542, P80316

Q8CDMI, Q61655, Q91 VRS, Q8K4L0, Q3UMCO, P10630, Q61550,
QYERA41, P49718, QIEPUO, Q810A7, P25206, P23249, Q6PGCI,

1.36109E-16 Q921N6, Q569Z5, P97310, P46460, QICWX9, Q8R5F7, 035286,
E9QAMS, QOESV0, Q6PDQ2, P54823, QOJIKS, Q920A7, Q4FZF3,
Q8BHKY, E9Q555

Q8CDMI, Q61655, Q91VRS, QICW03, Q8K4L0, Q3UMCO, P10630,
QYER41, P49718, Q9EPUO, Q810A7, P25206, P23249, Q6PGC,

1.38485E-16 Q921N6, Q569Z5, P97310, P46460, Q9CWX9, Q8R5F7, 035286,
E9QAMS, QOESVO0, Q6PDQ2, P54823, QOJIKS, Q920A7, Q4FZF3,
Q8BHKOY, E9Q555

Q8CDMI, Q61655, Q91 VRS, Q8K4L0, Q3UMCO, P10630, QOER41,
P49718, QOEPUO, Q810A7, P25206, P23249, Q6PGC1, Q921N6,

7.88537E-16 QS69Z5, P97310, P46460, QOCWX9, Q8R5F7, 035286, ESQAMS,
QYESV0, Q6PDQ2, P54823, QJIKS, Q920A7, Q4FZF3, Q8BHKO,
E9Q555

Q8CDMI, Q61655, Q91 VRS, Q8K4L0, Q3UMCO, P10630, Q9ERA4I,
P49718, QOEPUO, Q810A7, P25206, P23249, Q6PGC1, Q921N6,

7.88537E-16 Q569Z5, P97310, P46460, QOCWX9, Q8R5F7, 035286, ESQAMS,
QYESV0, Q6PDQ2, P54823, QIJIKS, Q920A7, Q4FZF3, Q8BHKO,
E9Q555

Q8CDMI, Q61655, Q91 VRS, Q8K4L0, Q3UMCO, P10630, Q9ERA4I,
P49718, QOEPUO, Q810A7, P25206, P23249, Q6PGC1, Q921N6,

1.09904E-15 Q569Z5, P97310, P46460, Q9CWX9, Q8R5F7, 035286, E9QAMS,
QYESV0, Q6PDQ2, P54823, QIJIKS, Q920A7, Q4FZF3, Q8BHKO,
E9Q555

Q8CDMI, Q61655, Q91 VRS, Q8K4L0, Q3UMCO, P10630, Q9ERA4I,
P49718, QOEPUO, Q810A7, P25206, P23249, Q6PGC1, Q921N6,
3.9599E-15 Q569Z5, P97310, P46460, QICWX9, Q8R5F7, 035286, ESQAMS,
QYESV0, Q6PDQ2, P54823, QIJIKS, Q920A7, Q4FZF3, Q8BHKO,
E9Q555
Q61655, Q91VRS, Q8K4L0, Q9CWX9, Q8R5F7, P10630, 035286,
1.16187E-10 E9QAMS, Q9ESV0, P54823, QOJIKS, Q4FZF3, Q9EPUO, Q810A7,
Q6PGCI, Q921N6, Q569Z5
¢ Q61655, Q4FZF3, Q91 VRS, Q8K4LO, QICWX9, P10630, Q810A7,
QYESV0, Q921N6, P54823, Q569Z5, QOJIKS
Q61655, Q4FZF3, Q91VR5, Q8KALO, Q9CWX9, P10630, Q810A7,
QYESV0, Q921N6, P54823, Q569Z5, QOJIKS
Q4FZF3, Q8K4L0, QQCWX9, Q810A7, QIESV0, Q921N6, Q569Z5,
7
QYJIKS
5 Q61655, Q4FZF3, QIIVRS, Q8K4LO, QICWX9, P10630, Q810A7,
QYESV0, Q921N6, P54823, Q569Z5

3.96337E-31

1.20664E-0

1.64283E-07

1.82983E-0

5.66756E-0

1.1652308956E-28

7.622093903E-14

1.8095396088E-14

7.7276610138E-14

7.7276610138E-14

9.9421065413E-14

3.3263177054E-13

8.0374275203E-09

5.0135910325E-06

3.412977376E-05

2.1991262892E-05

5.9940085276E-05



GOTERM_BP_DIRECT GO:0006338~chromatin remodeling

UP_KW_MOLECULAR_FUN

CTION KW-0347~Helicase

UP_SEQ _FEATURE DOMAIN:Helicase C-terminal

GOTERM_MF_DIRECT GO:0016787~hydrolase activity

INTERPRO IPRO11545:DEAD/DEAH_box_helicase_dom

INTERPRO IPR0O01650:Helicase_C-like

UP_SEQ_FEATURE DOMAIN:Helicase ATP-binding

SMART SM00490:HELICc

INTERPRO IPR0O14001:Helicase ATP-bd

SMART SM00487:DEXDc

INTERPRO IPR000629:RNA-helicase_ DEAD-box_CS

UP_SEQ_FEATURE DOMAIN:DEAD-box RNA helicase Q

Annotation Cluster 6 Enrichment Score: 8.891782974625919
Category Term

GOTERM_BP_DIRECT GO:0006397~mRNA processing

UP_KW_BIOLOGICAL_PROC

ESS KW-0507~mRNA processing

54

23

17

25

14

17

17

17

17

17

Count

33

54

Q8K4L0, Q9D967, P10630, P70268, Q9ER41, 055098, Q9EPUO,
P25206, Q810A7, P52480, Q569Z5, P49615, Q6PB44, P46460,

QYICWX9, 035286, E9QAMS, Q6PDQ2, QESVO0, P54823, QIJIKS,

QY20A7, 035280, Q4FZF3, P09581, E9Q555, Q8CDMI, Q922H1,
Q61655, Q91 VRS, Q7TPV4, P70288, Q3UMCO, Q9WUP7, Q62187,
QYZ2NS8, P49718, Q8VII6, Q9JI78, Q6PGC1, Q921N6, 088351,
QYD853, P06800, Q8R5F7, QOJHG7, QICPPO, P47809, P35991,
009110, Q61191, Q8BHKY, P60762, P25911
Q61655, Q91VRS, P97310, Q8KALO, QICWX9, Q8R5F7, P10630,
035286, E9QAMS, QIESVO0, Q6PDQ2, P54823, QJIKS, P49718,
Q4FZF3, Q9EPUO, QSBHKY, Q810A7, P25206, P23249, Q6PGCl,
QY21N6, Q56975
Q61655, Q91 VRS, Q8K4LO, Q9CWX9, Q8R5F7, P10630, 035286,
3.85335E-06 QOESV0, Q6PDQ2, P54823, QIJIKS, Q4FZF3, Q8BHK9, Q810A7,
Q6PGC1, Q921N6, Q569Z5
QY9IW2, Q91VRS, P19096, P10630, P51569, P18242, Q8BLF1,
P49718, QOJLV6, Q921N6, Q569Z5, P23780, P27046, QICWXO,
Q8RS5F7, 035286, P17439, Q3UX10, QIESVO0, Q6PDQ2, P12265,
QUJIKS, Q4FZF3, QIDTE3, P48999
 Q61655, QOIVRS, Q8K4L0, QICWXY, P10630, 035286, QIESVO,
P54823, QOJIKS, QAFZF3, Q810A7, Q6PGC1, Q921N6, Q569Z5
Q61655, Q91 VRS, Q8K4L0, Q9CWX9, Q8R5F7, P10630, 035286,
6.09549E-06 QOESV0, Q6PDQ2, P54823, QOJIKS, Q4FZF3, Q8BHKY, Q810A7,
Q6PGC1, Q921N6, Q569Z5
Q61655, Q91VRS, Q8K4L0, Q9CWX9, Q8R5F7, P10630, 035286,
7.71455E-06 QOESV0, Q6PDQ2, P54823, QIJIKS, Q4FZF3, Q8BHK9, Q810A7,
Q6PGC1, Q921N6, Q569Z5
Q61655, Q91 VRS, Q8K4L0, Q9CWX9, Q8R5F7, P10630, 035286,
8.60543E-06 QIESV0, Q6PDQ2, P54823, Q9JIKS, Q4FZF3, Q8BHK9, Q810A7,
Q6PGC1, Q921N6, Q569Z5
Q61655, Q91 VRS, Q8K4L0, Q9CWX9, Q8R5F7, P10630, 035286,
8.64566E-06 QUESV0, Q6PDQ2, P54823, QOJIKS, Q4FZF3, Q8BHKY, Q810A7,
Q6PGCI, Q921N6, Q569Z5

Q61655, Q91 VRS, Q8K4L0, Q9CWX9, Q8R5F7, P10630, 035286,

1.08631E-05 QIESVO0, Q6PDQ2, P54823, QOJIKS, Q4FZF3, Q8BHKY, Q810A7,
Q6PGC1, Q921N6, Q569Z5

5 Q4FZF3, Q8K4L0, QICWX9, P10630, Q810A7, QUESVO0, QI2ING,
P54823, Q569Z5

0.000506066 Q4FZF3, Q91VRS, Q8K4L0, QICWX9, P10630, QIESVO0, Q921N6

6.40886E-07

8.07084E-07

3.86289E-06

4.20759E-0

1.37852E-0

PValue Genes

QY21F2, Q8BNV1, Q8BL97, Q91 VRS, Q99K48, QIEPU4, Q8VIJ6,
Q8CGC6, Q6NVF9, P84104, P60335, QOJIXS, P28659, Q8K4ZS,

4.16117E-13 QIDBRI1, Q8VH51, P61979, 088291, Q91VMS, QICWX9, P29341,
035286, Q7TMK9, QIDBC3, Q8CGF7, P62960, Q3UOV1, Q922UT1,
055128, 035737, QVJKS81, Q91VU7, Q9CWK3
Q8BNVI1, Q8BL97, Q8BTIS, QID883, QOEPU4, QIJKPS, P62311,
P84104, QOJIXS, P62317, Q569Z5, COHKDS, Q8VH51, 088291,
QYCWX9, P29341, Q6PDM2, 035286, Q9DBC3, P62320, P62960,

799017E-13 Q7TNC4, Q922U1, Q9CWK3, Q921F2, Q91VRS, Q99K 48, P57784,

Q6ZWM4, Q8CGC6, Q8VII6, QNVF9, Q5SUF2, Q6A068, P28659,
Q8K4Z5, Q9DBRI1, E9Q5K9, P61979, Q3UY VY, Q91VMS, Q3UKI7,

Q7TMKY, Q64213, Q99PV0, Q3UOV1, P62305, 055128, QIDOEI,
035737, Q91VU7, Q8BIQS, Q921M3, Q9DAW6

8.9724108736E-05

9.6850119352E-06

0.00050560001585

0.00014196131885

0.00041203173871

0.00057558795795

0.00091582749241

0.00050944161435

0.00078824602707

0.00053591186472

0.00117574015557
0.04350425671469

FDR

1.7476904975E-10

7.5121424055E-11



UP_KW_BIOLOGICAL PROC

ESS KW-0508~mRNA splicing

GOTERM_BP_DIRECT GO:0008380~RNA splicing

GO0:0000398~mRNA splicing, via

GOTERM_BP_DIRECT .
- - spliceosome

GO:0071005~U2-type precatalytic

GOTERM_CC_DIRECT .
- = spliceosome

GOTERM_CC_DIRECT GO:0005681~spliceosomal complex

UP_KW_CELLULAR_COMPO

NENT KW-0747~Spliceosome

GOTERM_CC_DIRECT

GO:0071013~catalytic step 2 spliceosome

KEGG_PATHWAY mmu03040:Spliceosome

Enrichment Score: 8.490985769601545
Term

Annotation Cluster 7
Category

GOTERM_CC DIRECT GO:0000502~proteasome complex

UP_KW_CELLULAR_COMPO

NENT KW-0647~Proteasome

KEGG_PATHWAY mmu03050:Proteasome

GOTERM_CC_DIRECT GO0:0022624~proteasome accessory complex

KEGG_PATHWAY mmu05017:Spinocerebellar ataxia

GO0:0043161~proteasome-mediated ubiquitin-

GOTERM_BP_DIRECT dependent protein catabolic process

Annotation Cluster 8 Enrichment Score: 6.889986260078688

47

28

25

14

20

25

18

26

Count

19

21

16

22

25

QY21F2, Q8BL97, Q8BTIS, Q99K48, P57784, Q9D883, QIJKPS,
Q6ZWM4, Q8VII6, P62311, Q8CGC6, P84104, QSSUF2, Q6A068,
QOJIXS, P62317, P28659, Q8KA4ZS, COHKDS, Q569Z5, Q8VHS51,

1.40414E-12 E9Q5K9, P61979, 088291, Q91VMS5, Q3UY VY, QICWX9, P29341,
Q6PDM2, 035286, Q3UKJ7, Q7TMKY, Q64213, Q99PV0, P62320,
P62960, Q3UOV1, Q7TNC4, Q922U1, P62305, 055128, Q9DOE,
035737, Q91VU7, Q921M3, Q9CWK3, QODAW6

Q921F2, Q8BL97, Q99K48, P57784, Q9JKP5, Q8VII6, Q8CGC6,
P84104, Q5SSUF2, Q9JIX8, P28659, Q8VHS51, P61979, 088291,
Q91VMS, QI9CWXO, P29341, Q6PDM2, 035286, Q3UKJ7, Q7TMKO,
Q8CGF7, P62960, Q3U0V1, 055128, 035737, Q91VU7, Q9CWK3

Q8BLY97, Q8BTIS, P57784, Q9D883, Q6ZWM4, P62311, P84104,
Q6A068, P62317, Q8KAZ5, COHKDS, Q569Z5, E9Q5K9, Q3UYVY,
QYEPVS, Q3UKJ7, Q64213, Q62376, Q99PVO, P62320, Q8C2Q3,
Q922U1, P62305, Q921M3, QYDAW6
o Q8BTI8, PS7784, Q3UKJ7, QI9PVO, P62320, Q6ZWM4, P62311,
Q922U1, P62305, P62317, Q8K4Z5, COHKDS, Q921M3, Q9DAW6E
P61979, Q91VMS5, P29341, Q6PDM2, 035286, P57784, Q7TMKO,
4.82354E-08 Q64213, Q9D883, Q62376, Q99PVO0, P62320, Q8CGC6, Q922U1,
P62305, P62317, Q6A068, Q8K4ZS5, QIDOEL, 035737
Q8BTIS, P57784, QID883, Q6ZWM4, P62311, Q8CGC6, Q6A068,
P62317, Q8K4Z5, COHKDS, Q569Z5, P61979, P29341, Q6PDM2,
Q3UKJ7, Q7TMKY, Q64213, Q99PV0, P62320, Q922U1, P62305,
QYDOEL, 035737, Q921M3, QIDAW6
P61979, QSBTIS, Q91VMS, P29341, Q6PDM2, P57784, Q7TMKO,
9.0247E-08 Q9D883, Q99PV0, P62320, P62311, P62305, P62317, Q6A068,
Q8KA4Z5, Q9DOE1, 035737, Q921M3
Q8BLY97, P57784, Q9D883, Q6ZWM4, P62311, P84104, Q810A7,
P60335, Q6A068, QOJIXS, P62317, Q8K4ZS5, Q569Z5, P61979,
Q3UYV9, Q6PDM2, 035286, Q62376, Q99PV0, P62320, Q8CGF7,
QY22U1, P62305, QIDOEL, Q921M3, QIDAW6

4.56822E-12

2.63494E-10

1.21966E-0

5.57054E-08

0.007270026

PValue Genes

QID8WS, 070435, QICXS56, Q9IMAIL, 035593, P54728, Q9R1P4,
7.81184E-15P62192, QIR1P3, Q60692, Q99J14, Q6PDIS, Q8BHLS, P62196,
088685, Q9JKV1, P62334, Q8CDN6, Q972X2

P97372, Q9D8WS, 070435, QICX56, Q9IMAL, 035593, Q9WUP7,
1.62903E-14 P54728, Q9R1P4, P62192, Q9R1P3, Q60692, Q99J14, Q6PDIS,
Q8BHLS, P62196, 088685, Q9JKV1, P62334, Q8CDN6, 035955

P97372, Q9D8WS5, 070435, QICX56, 035593, QIR1P4, P62192,
1.94773E-08 QIR 1P3, Q60692, Q99J14, Q8BHLS, P62196, 088685, Q9JKV1,
P62334, 035955
2.37002E-07 WMWMM»&“ Q99J14, Q9CX56, P62196, 035593, P62192, 088685,

QIDSWS, P51432, 070435, Q60930, Q64518, Q60931, QICXS6,
3.51197E-05 035593, Q9R1P4, P62192, Q9D6Z1, Q9R1P3, Q60692, Q920A7,
P70227, Q99]14, P62196, 088685, Q9JKV1, P62334, P62897, P21279

070435, Q9D7M1, QOIWTX6, P70362, 035593, Q9R1P4, QIR1P3,
5 48997E-05 Q9DBHO, Q8BHLS, Q8BZZ3, P62196, Q91178, P62334, Q9CX56,
’ QI9JMAL, Q62318, P54728, P62192, P17439, Q60692, Q6WKZS,
Q99]14, Q78JES, 088685, 035955

7.5121424055E-11

1.7054674025E-09

8.0485530753E-08

2.4659981382E-07

8.9166666781E-07

4.2336096132E-07

1.5781037762E-06

0.06702055016645

FDR

2.6601363579E-13

2.0634430096E-13

8.2082939241E-07

3.9318017393E-06

0.00064751966528

0.0042898396482



Category

INTERPRO

UP_SEQ FEATURE

UP_SEQ FEATURE

UP_SEQ FEATURE

INTERPRO

SMART

INTERPRO

UP_SEQ FEATURE

Annotation Cluster 9
Category

GOTERM_MF_DIRECT
GOTERM_BP_DIRECT
INTERPRO

GOTERM_CC_DIRECT

GOTERM_BP_DIRECT

GOTERM_MF_DIRECT
INTERPRO

INTERPRO

IPR035979:RBD _domain_sf

DOMAIN:RRM

DOMAIN:RRM 1

DOMAIN:RRM 2

IPRO12677:Nucleotide-bd_a/b_plait_sf

SM00360:RRM

IPR000504:RRM_dom

DOMAIN:RRM 3

Enrichment Score: 6.860901537799974
Term

GO:0140662~ATP-dependent protein folding
chaperone

GO:0061077~chaperone-mediated protein
folding

IPR0O17998:Chaperone TCP-1

GO:0005832~chaperonin-containing T-
complex

GO:0006457~protein folding

GO:0044183~protein folding chaperone
IPR027413:GROEL-like equatorial_sf

IPR002194:Chaperonin_TCP-1_CS

Count

33

30

18

18

33

29

29

Count

14

13

20

14

PValue Genes

QY21F2, Q8BNV1, Q8BL97, Q60668, Q99K48, Q9Z1D1, Q9DSS3,
Q8VIJ6, Q8CGC6, Q6NVF9, Q8C854, P84104, QIJIXS, P28659,

2.04804E-08 Q8K310, Q8VHS1, QICPNS, Q91VMS, P97379, P29341, Q6PDM2,
P70333, Q7TMKY, Q99020, Q62376, Q8BGDY, Q9JIKS, Q8C2Q3,
Q8BWW4, Q91V81, QIDOEL, 035737, Q8BIQS

QY21F2, Q8BNV1, Q8BL97, Q60668, Q99K48, Q9Z1D1, QIDSS3,
Q8VIJ6, Q8CGC6, Q6NVF9, Q8C854, P84104, P28659, Q8K310,
2.09889E-08 Q8VHS51, Q91VMS, P97379, P29341, Q6PDM2, P70333, Q7TMKOY,
Q99020, Q62376, Q8BGDY, Q8C2Q3, Q8BWW4, Q91V81, QIDOE],
035737, Q8BIQS5
Q8VHS1, Q921F2, Q9CPNS, Q60668, P29341, Q99K48, Q6PDM2,
3.47664E-08 P70333, Q7TMKY, 99020, Q8CGC6, Q8VIJ6, Q8C2Q3, Q8C854,
P28659, Q9DOE1, 035737, Q8K310

Q8VHS1, Q921F2, QICPNS, Q60668, P29341, Q99K48, Q6PDM2,
3.47664E-08 P70333, Q7TMKOY, 99020, Q8CGC6, Q8VIJ6, Q8C2Q3, Q8C854,
P28659, QODOE1, 035737, Q8K310

QY21F2, Q8BNV1, Q8BL97, Q60668, Q99K48, Q9Z1D1, QIDSS3,
Q8VIJ6, P62751, Q8CGC6, QGNVFY, Q8C854, P84104, QOJIXS,
3.78317E-08 P28659, Q8K310, Q8VHS51, QICPNS, Q91VMS, P97379, P29341,
Q6PDM2, P70333, Q7TMKOY, Q99020, Q62376, Q8BGDY, Q8C2Q3,
QY1V81, Q9D8C4, QIDOE1, 035737, Q8BIQS
QY21F2, Q8BL97, Q60668, Q99K48, Q9Z1D1, QID883, Q8V1J6,
Q8CGC6, Q6NVF9, Q8C854, P84104, P28659, Q8K310, Q8VHS1,
1.05692E-07 QICPNS, Q91VMS, P97379, P29341, Q6PDM2, P70333, Q7TMKOY,
Q99020, Q62376, Q8BGDY, Q8C2Q3, Q91V81, QODOEL, 035737,
Q8BIQS
QY21F2, Q8BLY7, Q60668, Q99K48, Q9Z1D1, QID8S3, Q8V1J6,
Q8CGC6, Q6NVF9, Q8C854, P84104, P28659, Q8K310, Q8VHS1,
2.14199E-07 QICPNS, Q91VMS, P97379, P29341, Q6PDM2, P70333, Q7TMKOY,
Q99020, Q62376, Q8BGDY, Q8C2Q3, Q91V81, Q9DOEL, 035737,
Q8BIQS
¢ Q8VHS1, Q8CGC6, Q8C854, P29341, P28659, P70333, Q7TMKO,

0.000170508 901, 035737

PValue Genes

P80315, P80314, Q9CQN1, Q61699, P80313, P07901, P11983, P11499,
Q99M31, P42932, Q61390, P63038, PR0317, P80316

P60904, P80315, P80314, P45878, P80313, P42932, P24369, P11983,
P11499, Q99KDS5, P80317, P80316

P80315, P80314, P80313, P42932, Q61390, P11983, P63038, P80317,
P80316

1.74418E-09 P80315, P80314, P80313, P42932, Q61390, P11983, P80317, P80316

Q8BYAO, P80315, P80314, Q9CQNI1, Q61699, P80313, P07901,
4.55446E-09 P11983, P11499, Q99M31, Q8R180, P17742, P42932, 035685,
Q61390, Q9QYJ3, P24369, P63038, P80317, P80316
P80315, P80314, P80313, P07901, Q9R233, P11983, P11499, Q99M31,
P42932, Q3UOV1, Q61390, Q9QYJ3, P80317, P80316
P80315, P80314, P80313, P42932, Q61390, P11983, P63038, P80317,
P80316

6.67948E-13
3.81256E-10

7.50882E-10

5.27088E-09
1.23117E-08

1.41811E-08 P80315, P80314, P80313, P42932, Q61390, P11983, P80317, P80316

FDR

4.2107430859E-06

6.5406625252E-06

8.6672724212E-06

8.6672724212E-06

5.8839481508E-06

1.0535889212E-05

2.4623531114E-05

0.0177115584347

FDR
5.2367084477E-11

1.0675178138E-07

2.3132294929E-07

4.0302923659E-08

1.0201981043E-06

2.9516909694E-07

3.2552223982E-06

3.4086135535E-06



INTERPRO IPR027410:TCP-1-like intermed_sf

INTERPRO IPR002423:Cpn60/GroEL/TCP-1

INTERPRO IPR027409:GroEL-like apical dom_sf

INTERPRO IPR053374:TCP-1_chaperonin
GO:1904851~positive regulation of

GOTERM_BP DIRECT establishment of protein localization to
telomere

UP_KW_MOLECULAR_FUN

CTION KW-0143~Chaperone

GO:0051086~chaperone mediated protein

GOTERM_BP_DIRECT folding independent of cofactor

GOTERM_MF DIRECT GO0:0051082~unfolded protein binding
GOTERM_CC_DIRECT G0:0044297~cell body
GOTERM_BP_DIRECT GO:0050821~protein stabilization

GO:0032212~positive regulation of telomere
maintenance via telomerase
GO:0007339~binding of sperm to zona

GOTERM_BP_DIRECT

GOTERM_BP_DIRECT

pellucida
GOTERM_CC DIRECT G0:0002199~zona pellucida receptor complex
Annotation Cluster 10 Enrichment Score: 5.467196327923353
Category Term
GOTERM_CC_DIRECT GO:0005764~lysosome
KEGG_PATHWAY mmu04142:Lysosome

UP_KW_CELLULAR_COMPO ¢\ o450 1 ococome

NENT

Annotation Cluster 11 Enrichment Score: 5.178677379906589
Category Term

UP_SEQ FEATURE LIPID:N6-decanoyllysine

INTERPRO IPR000164:Histone_H3/CENP-A

30

15

17

23

Count

35

21

31

Count
12
13

P80315, P80314, P80313, P42932, Q61390, P11983, P63038, P80317,
P80316

P80315, P80314, P80313, P42932, Q61390, P11983, P63038, P80317,
P80316

P80315, P80314, P80313, P42932, Q61390, P11983, P63038, P80317,
P80316

8.88067E-08 P80315, P80314, P80313, Q61390, P11983, P80317, P80316

2.5481E-08
2.5481E-08

2.5481E-08

1.02682E-07 P80315, P80314, P80313, P42932, P11983, P80317, P80316

Q8BYAO, P07901, Q99L47, Q3UMCO, P11983, QYER41, QIDAP7,
QYQYJ3, Q99KDS, P60904, PS03 15, PS03 14, Q9CQNT1, P80313,

3.3421E-07 Q61249, Q78ZA7, P11499, Q99M31, Q9CPPO, Q9D1R1, P42932,
Q61390, QICQI6, P63038, QID1E6, P80317, Q9Z2X2, QIWTZ0,
P80316, Q91YW3

3.79632E-07 P80315, P80314, P80313, P42932, P11983, P80316

P80315, P80314, QOCQNI, P80313, P07901, Q99L.47, P11983, P11499,

3.90479E-07 e pM4, P42932, 035685, Q61390, QIQYJ3, P80317, PR0316

Q9WTRI, P80315, Q3UH93, P80314, P80313, P11983, P42932,
5.58465E-07 055022, Q61160, P09581, 009131, P41105, P62754, P80317, P08752,
P21279, P80316

P80315, P80314, P80313, P07901, P11438, P16858, P11983, Q9IMDO,
5.69851E-07 P11499, Q91XBO0, P67778, P42932, Q61191, Q80UM3, P47962,
P24369, P63038, P62962, P62830, P80317, P21279, 088286, P80316

P80315, P80314, P80313, P42932, Q9JLV6, Q60668, P11983, P80317,
P80316

P80315, P80314, P80313, P42932, Q60930, P11983, P80317, Q80X50,
P80316

0.000189341 P80315, P80314, P42932, P11983, P80317

9.93244E-06

6.93906E-05

PValue Genes
Q9ID8Y7, P31996, 070172, Q68FDS5, 008529, P51569, P18242,
P50516, P70665, P35283, 054782, Q9CQF9, P45377, 070439, 089023,
1.676E-10 P10605, P57716, P23780, QOEQH3, Q9Z0MS5, P11438, Q99K 70,
P17439, P12265, P16675, 035657, QQCWKS, 035114, P50429,
088668, 089017, Q91V41, P29416, 070404, P06797
P10605, P31996, P23780, Q9Z0MS5, P11438, Q8BVE3, Q68FD5,
5.79903E-05 P18242, P51569, P17439, P51863, P12265, P16675, 035657, P50429,
035114, 089017, P24668, P29416, P06797, 089023

P70280, P09528, Q9D8Y7, P31996, 070172, P51569, P18242, P29391,
P50516, P51863, P70665, P35283, Q9CQF9, 089023, P10605, P23780,
Q9Z0MS, P11438, Q99K 70, P17439, P12265, P16675, 035657,

Q58A65, 035114, P50429, 089017, P24668, P29416, 070404, P06797

0.004081132

PValue Genes
6.32129E-14 P68433, P84228
2.34965E-12 P68433, P84228, P02301

4.2107430859E-06

4.2107430859E-06

4.2107430859E-06
1.1181185028E-05

1.8158518446E-05

4.8126200885E-06

6.0741150416E-05

1.766168271E-05

8.8128475686E-06

8.3247856544E-05

0.00095351382745

0.00485734324259

0.00170143862985

FDR

4.519669566E-09

0.00100630289647

0.0134783776351

FDR
5.2529878514E-11
1.2424944041E-09



SMART

GOTERM_MF_DIRECT

GOTERM_BP_DIRECT
UP_KW_PTM

GOTERM_BP_DIRECT

UP_SEQ FEATURE
INTERPRO

UP KW PTM

GOTERM_MF_DIRECT
GOTERM_CC_DIRECT
UP_KW_PTM

UP_KW_CELLULAR_COMPO
NENT
INTERPRO

KEGG_PATHWAY
KEGG_PATHWAY

Annotation Cluster 12
Category

UP_KW_BIOLOGICAL PROC
ESS
GOTERM_BP_DIRECT

GOTERM_MF_DIRECT

UP_KW_MOLECULAR_FUN
CTION

GOTERM_BP_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT

GOTERM_CC_DIRECT

Annotation Cluster 13
Category

SM00428:H3

GO:0046982~protein heterodimerization
activity

GO:0040029~epigenetic regulation of gene
expression

KW-0164~Citrullination

GO0:0006325~chromatin organization

DOMAIN:Histone H2A/H2B/H3
IPR0O07125:Histone H2A/H2B/H3

KW-0013~ADP-ribosylation

GO:0030527~structural constituent of
chromatin

G0:0000786~nucleosome
KW-0379~Hydroxylation

KW-0544~Nucleosome core

IPR009072:Histone-fold

mmu04613:Neutrophil extracellular trap
formation
mmu05322:Systemic lupus erythematosus

Enrichment Score: 4.9088340501212695
Term

KW-0648~Protein biosynthesis

G0:0006413~translational initiation

G0:0003743~translation initiation factor
activity

KW-0396~Initiation factor

GO:0001732~formation of cytoplasmic
translation initiation complex

GO:0016282~eukaryotic 43S preinitiation
complex

GO:0005852~eukaryotic translation initiation
factor 3 complex

GO0:0033290~eukaryotic 48S preinitiation
complex

Enrichment Score: 4.858592099342454
Term

13

36

13

22

24

14
14

20

13
15
24

13
14
24
17

Count

29

13

13

13

Count

3.25595E-12 P68433, P84228, P02301

QIWV55, QIR1T2, QICWO3, QICU62, Q9QY76, P68433, P68510,

o Q8BHLS, QOZIF9, Q6ZQMS, P84228, P02301, 088351, P62259,
QY9K70, P62827, P70353, Q61462, QSVDN2, 008734, QSVE37,
P67778, QOCWKS, Q61093, Q8BH69, P29416

6.04636E-08 P67778, Q80WS54, 088895, P84228, Q8BZM1, Q8R216

Q9DBEDY, Q61029, Q8K019, Q62318, Q7TPV4, P19253, P70279,
Q61033, P62751, P68433, Q9JI113, P84228, P02301

5 Q80U70, P23198, Q5PSV9, Q62318, P70288, Q80WS54, Q04207,
P68433, 054962, Q61191, Q9J113, P60762, 088895, P84228

3.10927E-0

4.16216E-07

2.54139E-0

3.31966E-06 P68433, P70353, P84228, P02301
8.99065E-06 P68433, P70353, P84228, P02301

3-14003E-05 545301 pe2754

8.14985E-05 P68433, P84228, P02301

0.000105156 P68433, P60762, P84228, P02301, Q9Z2N8
0461544 Q920ES, P32233, P62267, P68433, Q7TNC4, P01899, P17183, P52480,
P09411, P84228, P02301, P98086, P62754, 088351

0.00

0.000851417 P68433, P84228, P02301
0.001008698 P68433, P70353, P84228, P02301
0.001439134

PValue Genes

Q62448, P10711, Q8COC7, 070194, P31230, P10630, Q9Z1DI,
P59325, Q61035, Q3U186, Q9DBZS5, Q8QZY 1, Q8BU30, Q6PGC,

5.50726E-11 P62631, Q99JT1, Q9Z1Q9, Q99LCS, Q91WK2, P10126, Q6NZI6,
Q8BGDY, Q8BMB3, Q68FL6, QOWUA2, QSBWW4, P58252,

Q8BGQ7, Q9DOI9
1.94912E-07

5.0928E-07

6.61032E-0

0.000267266 Q91WK2, 070194, Q9Z1D1, Q9DBZS5, Q8QZY1, Q6PGC1
0.000931171 Q91WK2, 070194, Q9Z1D1, Q9DBZS, Q8QZY1

0.00149569 Q91WK2, 070194, Q9Z1D1, Q9DBZS, Q8QZY1

PValue Genes

P42225, P68433, E9Q7G0, Q62318, P16858, P63094, P70168, P84228,

P51432, Q60930, Q60931, 070145, P11835, P70288, Q61462, P30993,
Q04207, P68433, Q61093, 088895, P84228, P02301

0.009686565 P62320, Q7TPR4, P68433, P57780, P84228, P02301, P98086

Q62448, Q91WK2, Q99LCS, 070194, P10630, Q9Z1D1, Q6NZI6,
P59325, Q8BGDY, Q8BMB3, Q9DBZ5, Q8QZY 1, Q6P542
Q62448, Q91WK2, Q99LCS, 070194, P10630, Q9Z1D1, Q6NZI6,
P59325, Q8BGD9, Q8BMB3, Q9DBZ5, Q8QZY 1, Q6PGC]1

262448, QOIWK2, Q99ILC8, 070194, P10630, Q9Z1D1, Q6NZJ6,
P59325, Q8BGDY, Q8BMB3, Q9DBZS5, Q8QZY 1, Q6PGC1

6.36829E-05 Q91WK2, 070194, Q9Z1D1, Q9DBZS5, Q8QZY1, P59325

9.6376260297E-10

1.8282521871E-07

1.1286537925E-05

1.3180180378E-06

0.00029445108842

0.00045977283886
0.00079237620857

0.00013951501979

0.00212982752363
0.00106306140355
0.00097436977617

0.00404423187835
0.06667494888643
0.01463946845733
0.07723072179048

FDR

1.9642549676E-09

3.2745152862E-05

2.2181994364E-05

6.7991828847E-05

0.00455264774411

0.00230561165088

0.00669408663311

0.01003347410037

FDR



GOTERM_MF_DIRECT

GOTERM_MF_DIRECT

GOTERM_BP_DIRECT

UP_KW_MOLECULAR_FUN
CTION

Annotation Cluster 14
Category

GOTERM_MF_DIRECT

GOTERM_MF_DIRECT

UP_KW_LIGAND

INTERPRO

SMART

Annotation Cluster 15
Category

KEGG_PATHWAY

GO0:0051015~actin filament binding

GO:0003779~actin binding

GO:0030036~actin cytoskeleton organization

KW-0009~Actin-binding

Enrichment Score: 4.7121522107111815
Term

GO:0005525~GTP binding

G0:0003924~GTPase activity

KW-0342~GTP-binding

IPR005225:Small_ GTP-bd _dom

SM00175:RAB

Enrichment Score: 4.6930645198225385
Term

mmu05020:Prion disease

24

29

21

24

Count

38

30

32

15

13

Count

44

089053, Q9JIMHY, Q7TPR4, Q9WV32, Q9QXZ0, Q61879, Q62418,
008539, P18760, P59999, Q5SUAS, Q91J28, Q9JL26, Q3UQ44,
P13020, Q7TMBS, P58252, P57780, Q9CQI6, Q8BRTI, P49710,
Q8C052, P26645, P26039

089053, Q9IMH9, Q7TPR4, QIWV32, Q9QXZ0, P26041, P70460,
 Q8R1G6, P26043, P18760, P68510, QUERDS, P61982, QUERLY,

Q8C052, P26039, Q8BQ30, Q62418, Q9ZOE6, QIET54, QID2V7,

Q5SUAS, Q9JI28, Q9JL26, Q08509, P13020, P57780, Q9CQI6, P62962

2.25256E-07 1.0596060853E-05

1.31311E-0 5.3248840099E-05

QY1VRS, 089053, Q7TPR4, QIQXZ0, P70460, P62827, Q61879,

2.58844E-05 Q8R1G6, QOETS4, Q5SXY1, Q9JJ28, Q9JL26, Q08509, P13020,
QYERDS, P57780, Q8BPU7, P62962, QOWVES, P60766, P26039
089053, Q9IMH9, Q7TPR4, QIWV32, QIQXZ0, P70460, P26043,

, Q61879, Q62418, QOETS4, P18760, QUD2V7, P59999, QSSUAS,
QVII28, Q08509, P13020, Q7TMBS, QOERDS, P57780, Q9CQI6,
P62962, P26645, Q8BQ30

0.00217429256726

0.00480413 0.02660750133382

PValue Genes FDR

P07901, Q8BGS51, Q922F4, P63094, P59325, Q91YHS, P35283,
P62331, 055131, Q9D6F9, P61021, P61028, P62631, P47758, P36916,
2.92753E-10 Q99K 70, P62827, Q99LC8, Q9CZ30, P11499, P14824, Q9Z0E6,
P68372, P32233, P10126, Q3UX10, P15532, P61750, P61211, P58252,
Q91V41, P62746, P35290, P08752, P21279, P60766, P21278, P62821

1.8119888779E-08

Q61599, Q8BGS51, Q922F4, P63094, Q91YHS, P35283, P62331,
055131, Q9D6F9, P61021, P61028, P62631, P36916, Q99K70, P62827
Q9Z0ES6, P68372, P32233, P10126, P61750, P61211, P58252, Q91V4l,
P62746, P35290, P08752, P21279, P60766, P21278, P62821

Q8BGS51, Q922F4, P63094, P59325, Q91YHS, P35283, P62331,
055131, QI9D6F9, P61021, P61028, P62631, P47758, P36916, Q99K 70,
0.001740058 P62827, Q9Z0E6, P68372, P32233, P10126, Q3UX10, P61750, P61211, 0.01305043130108
P58252, Q91V4l, P62746, P35290, P08752, P21279, P60766, P21278,
P62821

5.03803E-08 * 2.4686345114E-06

QSBGS1, P62827, P32233, P35283, P62331, P61750, P61211, P58252,
0.005749843 51021, P61028, QO1VAL, P62746, P35290, P60766, P62821 0.28152934050316
QSBGS1, P62827, P35283, P62331, P61750, P61211, P61021, P61028,
0-018631887 19 1v41, P62746, P35290, P60766, P62821 0.42423374309977
PValue Genes FDR

QYDSWS, 070435, Q60864, Q62425, Q922F4, P03921, P99028,
035593, Q9R1P4, QIR1P3, Q91WDS5, P70227, Q9DSB4, Q9CZBO,
QYDGF9, P62196, Q9D3DY, QIIKV1, QIDCX2, QICQH3, P62334,

4.98175E-10 P56480, Q9D6J6, Q8R111, P62897, P98086, Q60930, Q60931,
QYCX56, 070145, P03911, Q9CQZ6, P68372, P62192, P19783,
Q3UX10, Q61462, Q60692, Q91VDY, Q99J14, P33175, Q61093,
088685, Q9DB20

5.5165935117E-08



KEGG_PATHWAY mmu05012:Parkinson disease

KEGG _PATHWAY mmu05014: Amyotrophic lateral sclerosis

UP_KW_BIOLOGICAL_PROC KW-0249~Electron transport

ESS
KEGG_PATHWAY mmu05016:Huntington disease
KEGG_PATHWAY mmu05010:Alzheimer disease

GO:0042776~proton motive force-driven

GOTERM_BP_DIRECT mitochondrial ATP synthesis

mmu05022:Pathways of neurodegeneration -

KEGG_PATHWAY . .
- multiple diseases

UP_KW_CELLULAR_COMPO

NENT KW-0999~Mitochondrion inner membrane

KEGG_PATHWAY mmu00190:Oxidative phosphorylation

44

52

23

45

52

14

54

34

23

5.6101E-10

2.41524E-09

6.51669E-09

7.14168E-09

8.61086E-09

2.68846E-08

1.36015E-06

1.0096E-05

1.082E-05

P10639, Q9DSWS, 070435, Q62425, Q922F4, P03921, P99028,
035593, Q9R1P4, P63094, QOR1P3, Q91WDS, P70227, QIDSB4,
QYCZB0, QID6FI, P62196, Q9D3DY, QIJKV1, QIDCX2, Q9CQH3,
P62334, P56480, Q9D6J6, QS8R 111, P62897, P97493, Q9CQNI,
Q60930, Q60931, QICX56, P03911, QICQZ6, P68372, P62192,
P19783, Q3UX10, Q60692, Q91VD9, Q99J14, P33175, 088685,
P08752, Q9DB20

Q8BL97, Q922F4, F6ZDS4, Q9QY76, P70227, QOJIH2, Q9CZBO,
P62196, P84104, Q9CQH3, P56480, Q8R 111, Q8K310, QICXS56,
P03911, P59235, P19783, Q3UX 10, Q8R332, 088685, P62962,
Q9DB20, Q921F2, QIDSWS5, 070435, Q62425, P03921, P99028,
035593, Q9R1P4, QIR1P3, Q91WD5, Q9D8B4, QID6F9, Q9D3DY,
Q9JKV1, QIDCX2, P62334, QID6J6, P62897, Q9ZOW3, Q80U93,
Q3UYV9, Q9CQZ6, P68372, P62192, Q60692, Q91VD9, Q99J14,
009110, P33175, P62821

P97493, P10639, Q62425, P03921, P03911, P99028, QSR2EY,
Q9CQZ6, QICQX2, Q61462, Q91WDS, QSR 180, Q91VDY, Q9DSBA,
Q61093, Q9CZBO, Q920L1, Q8VBTO, Q9CQH3, QID6J6, Q8CDNG,
QSR111, P62897

QYD8WS5, 070435, Q62425, Q922F4, P03921, P99028, P70288,
035593, Q68FDS, Q9R1P4, QIR1P3, Q91WDS5, P17426, P09671,
QYD8B4, QICZB0, QIDEFY, P62196, Q9D3DY, QIIKV1, Q9DCX2,
QYCQH3, P62334, P56480, Q9D6J6, QSR111, P62897, P51432,
Q60930, Q60931, QICX56, P03911, QICQZ6, P68372, P62192,
P19783, Q3UX10, Q60692, Q91VDY, Q99J14, P33175, P42859,
088685, P21279, Q9DB20

Q91ZX7, Q922F4, P16858, P70227, Q9CZB0, P62196, Q61160,
QYCQH3, P56480, QSR111, P49615, P51432, Q64518, QICX56,
P03911, Q9ES97, P19783, Q3UX10, Q61093, 088685, Q9DB20,
QYD8WS5, 070435, Q62425, P03921, P99028, 035593, 008529,
QYR1P4, QIR 1P3, Q91WD5, Q9DSB4, QIDGFI9, Q9D3DY, QIIK VI,
QYDCX2, P62334, QID6I6, P62897, 088351, P57716, Q60930,
Q60931, QICQZ6, P68372, P62192, Q60692, Q04207, Q91VDY,
QY9J14, P33175, P21279

P56135, P03921, P03911, Q9CQZ6, Q91WDS5, Q91VDY, Q9DSBA,
QYCZB0, QID3DY, QIDCX2, QICQH3, P56480, Q9D6J6, QIDB20
QY22F4, QIQY76, P70227, QICZBO0, P62196, Q61160, QICQHS3,
P56480, Q8R111, P49615, P51432, Q64518, QICX56, P03911, P19783,
Q3UX10, Q61093, P42859, 088685, Q9DB20, Q921F2, QIDSWS,
070435, Q62425, P03921, P99028, 035593, 008529, QOR1P4,
QYR1P3, Q91WDS5, Q9D8B4, Q9D6F9, Q9D3DY, QIIKV1, QIDCX2,
P62334, Q9D6J6, P62897, Q9CQN1, Q60930, Q60931, Q9CQZ6,
P68372, P62192, Q60692, 008734, Q04207, Q91VD9, Q99J14,
009110, P33175, P21279, P62821

Q8CAQ8, Q62425, P56135, P03921, Q9CWUS6, P99028, QICRE2,
QY1WDS5, QID8B4, Q9CZB0, QID3DY, QIDCZ4, QIDCX?2,
QYCQH3, P56480, QID6I6, Q8R 111, Q8BHS9, Q9D7J4, P62908,
QYCQNT1, Q9QZDS, P03911, QIWTQS, QICQZ6, P19783, Q920A7,
Q61102, P67778, Q91VDY, Q9Z0X1, 035435, Q78IK4, Q9DB20
Q62425, P56135, Q8BVE3, P03921, P03911, P99028, Q9CQZ6,
P19783, P50516, P51863, Q91WDS5, Q91VD9, Q9D8B4, Q9CZBO,
QYD3DY, QIDCX2, QICQH3, P56480, QIDEI6, QSR 111, P62897,
QYDB20, Q9D819

5.5165935117E-08

1.7812393109E-07

1.7432151115E-07

4.2135922859E-07

4.2336748463E-07

5.3136719245E-06

4.4582664313E-05

6.3941417898E-05

0.00021995879274



KEGG_PATHWAY

KEGG_PATHWAY

KEGG_PATHWAY

GOTERM_BP_DIRECT

GOTERM_CC_DIRECT

GOTERM_MF_DIRECT

UP_KW_BIOLOGICAL PROC
ESS

GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_BP_DIRECT

GOTERM_MF_DIRECT

KEGG_PATHWAY

UP_KW_MOLECULAR_FUN
CTION

UP_KW_LIGAND

Annotation Cluster 16
Category

UP_SEQ FEATURE

INTERPRO

INTERPRO

INTERPRO

SMART

INTERPRO
PIR_SUPERFAMILY
UP_SEQ FEATURE
GOTERM_MF_DIRECT

GOTERM_BP_DIRECT

GOTERM_BP_DIRECT

GOTERM_BP_DIRECT

mmu05208:Chemical carcinogenesis -
reactive oxygen species

mmu05017:Spinocerebellar ataxia

mmu05415:Diabetic cardiomyopathy

GO:1902600~proton transmembrane transport

GO:0045271~respiratory chain complex 1
GO:0003954~NADH dehydrogenase activity
KW-0679~Respiratory chain

G0:0032981~mitochondrial respiratory chain
complex I assembly

GO:0006120~mitochondrial electron
transport, NADH to ubiquinone

G0:0009060~aerobic respiration

GO:0008137~NADH dehydrogenase
(ubiquinone) activity

mmu04714:Thermogenesis

KW-1278~Translocase
KW-0830~Ubiquinone

Enrichment Score: 4.328685675177518
Term

SITE:Interaction with phosphoserine on
interacting protein
IPR023409:14-3-3_CS
IPR023410:14-3-3_domain
IPR000308:14-3-3

SM00101:14_3 3

IPR036815:14-3-3 dom_sf
PIRSF000868:14-3-3

DOMAIN:14-3-3
GO0:0050815~phosphoserine residue binding
GO:0045184~establishment of protein
localization

GO0:0008104~protein localization

GO:0006605~protein targeting

31

22

28

14

26

Count

O AN NN

Q62425, P03921, P99028, Q91WDS5, QICPU4, P09671, Q9DSBA,
QYCZB0, QID3DY, QIDCX2, QICQH3, P56480, Q9D6J6, QSR1I1,

1.11843E-05 088351, Q60930, Q60931, 070145, P03911, Q9CQZ6, P19783, Q9J1I6, 0.00021995879274

Q61462, Q04207, Q91VD9, P47809, P48774, 009131, P48758,
Q91WUS, Q9DB20

QIDSWS5, P51432, 070435, Q60930, Q64518, Q60931, QICXS56,
3.51197E-05 035593, Q9R1P4, P62192, Q9D6Z1, Q9R1P3, Q60692, Q920A7,
P70227, Q99]14, P62196, 088685, Q9IKV1, P62334, P62897, P21279

Q62425, P03921, P99028, P16858, P18242, Q91WDS, Q00612,
5 QID8B4, QICZBO, QID3DY, QIDCX2, QICQH3, P56480, QID6JS,
Q8R1I1, P51432, Q60930, Q64518, Q60931, 070145, P03911,
QYCQZ6, P19783, Q61462, Q04207, Q91VD9Y, Q61093, Q9DB20
P56135, P03921, P03911, P99028, P50516, Q91WDS5, Q8VDN2,
Q91VDY, QID3DY, Q9DCX2, P56480, QID6J6, Q8BHS9, QIDB20
Q91VDY, Q62425, Q9D8B4, P03921, P03911, Q9CQZ6, QICQHS3,
0.000164581 91 W12 Gopele
0.000193189 Q9Z0X 1, P03921, P03911, Q91WDS5, Q9D6J6
0.000201497 Q1VDY, Q62425, QID8BA4, P03921, PO3911, P99028, QICQZ6,
: QYCQH3, Q91WDS5, Q9D6J6, Q8RI1I1, P62897
, QV1VDY, QOZ0X1, QID8BA, P03921, PO3911, QICQZ6, QICQH3,
Q91WD5, QIDIRI

0.00090663 Q91VD9, P03921, P03911, 008749, Q91WDS5, Q9D6J6

5 Q91VDY, QUD8B4, P03921, P03911, QID3DY, QICQZ6, QICQHS,
QY1WDS5, QID6J6

0.001524812 Q91VD9, P03921, P03911, Q91WDS5, Q9D6J6

Q62425, P56135, P03921, P54310, P99028, P63094, Q91WDS5,
, Q9Z2N8, QID8B4, QICZBO, P51829, QID3DY, QIDCX2, QICQHS3,
P56480, P41216, Q9D6J6, Q8R111, P62754, Q9D7J4, PO3911,
Q9CQZ6, P19783, Q91VDY, 009110, Q9DB20
o Q64518, P03921, PO3911, PS0516, Q91WDS, Q8VDN2, B2RX12,
P36371, Q91VDY, 035379, P21958, P56480, Q9D6J6

0.019084939 Q91VD9, P03921, P03911, Q91WDS, Q9D6J6

7.61224E-0

8.07964E-05

0.00070598

0.00113305

0.00177235

0.0032606

PValue
1.84836E-08 P63101, 070456, QICQVS, P68510, P68254, P61982, P62259

2.29611E-08 P63101, 070456, Q9CQV8, P68510, P68254, P61982, P62259
8.88067E-08 P63101, 070456, Q9CQVS, P68510, P68254, P61982, P62259
8.88067E-08 P63101, 070456, Q9CQVS, P68510, P68254, P61982, P62259
1.06783E-07 P63101, 070456, Q9CQVS, P68510, P68254, P61982, P62259
2.57615E-07 P63101, 070456, Q9CQV8, P68510, P68254, P61982, P62259
5.49971E-07 P63101, 070456, Q9CQVS, P68510, P68254, P61982, P62259
1.44288E-06 P63101, 070456, Q9CQV8, P68254, P61982, P62259
4.39243E-05 P63101, 070456, Q9CQV8, P61982, P62259
P63101, 070456, Q9CQVS, P26043, P68254, P61982, Q8BTO07,
P62259, Q91XB0
070456, Q9CQVS, P61957, Q9QXZ0, P62827, P68254, Q8C547,
0.00135181 P63101, 055131, Q9ROE1, P68510, Q810A7, P61982, 088653,
P62259, P60766

0.001696242 P63101, Q9CQV8, Q3UVL4, P68254, Q9Z0E6, P61982, P62259

Genes

0.000161092

0.00064751966528

0.00118190080306

0.00532305680693

0.00149977053554
0.00463652530138
0.00269501854507

0.03002664847944

0.03626520448394

0.04250380911998

0.02758736846244

0.01742813028317

0.01956407885924
0.0929053264314

FDR
6.5406625252E-06

4.2107430859E-06
1.1181185028E-05
1.1181185028E-05
1.0535889212E-05
2.8380538127E-05
6.5446508287E-05
0.00021159465292
0.00121995637503

0.00966549762041

0.04731335221595

0.05719670944977



Annotation Cluster 17
Category

GOTERM_CC_DIRECT

INTERPRO

SMART

INTERPRO
INTERPRO

GOTERM_CC_DIRECT

GOTERM_MF_DIRECT
INTERPRO
INTERPRO

Annotation Cluster 18
Category

GOTERM_BP_DIRECT

UP_KW_BIOLOGICAL PROC

ESS

UP_KW_BIOLOGICAL PROC

ESS

UP_KW_BIOLOGICAL_PROC

ESS

Annotation Cluster 19
Category

GOTERM_BP_DIRECT

GOTERM_BP_DIRECT

GOTERM_BP_DIRECT

Enrichment Score: 4.083991194399335
Term

GO:0022624~proteasome accessory complex

IPR003593:AAA+ ATPase

SMO00382:AAA

IPRO41569:AAA lid 3

IPR003960:ATPase_ AAA_CS

GO:0008540~proteasome regulatory particle,
base subcomplex

GO0:0036402~proteasome-activating activity
IPR032501:Prot ATP_ID_OB_2nd
IPR050221:26S_Proteasome ATPase

Enrichment Score: 3.8497950239646213
Term

GO0:0051301~cell division

KW-0498~Mitosis

KW-0132~Cell division

KW-0131~Cell cycle

Enrichment Score: 3.1992983018385517
Term

GO:2000767~positive regulation of
cytoplasmic translation
GO0:0070934~CRD-mediated mRNA
stabilization

GO:1900152~negative regulation of nuclear-
transcribed mRNA catabolic process,
deadenylation-dependent decay

Count

21

21

BN

Count

31

28

34

48

Count

PValue Genes
2 37002E-07 WMN_WMM,\M Q99J14, Q9CX56, P62196, 035593, P62192, 088685,

Q8CDMI, P46460, Q3UMCO, P62192, E9QAMS, Q9ER41, Q61102,

9.96852E-07 Q920A7, B2RX12, P36371, 035379, P21958, P62196, P25206,
088685, Q9ILE6, QOJHUA4, P56480, P62334, Q6P542, E9Q555
Q8CDMI, P46460, Q3UMCO, P62192, E9QAMS, Q9ER41, Q61102,

1.48572E-06 Q920A7, B2RX12, P36371, 035379, P21958, P62196, P25206,
088685, Q9ILE6, QOJHUA4, P56480, P62334, Q6P542, E9Q555

Q8CDMI, P46460, P62196, Q3UMCO, P62192, 088685, P62334,
QY20A7

5 Q8CDM1, P46460, P62196, Q3UMCO, P62192, 088685, P62334,
Q920A7

0.000277563 P62196, P62192, 088685, P62334, Q9Z2X2

0.000448609 P62196, P62192, 088685, P62334
0.000551883 P62196, P62192, 088685, P62334
0.001071821 P62196, P62192, 088685, P62334

4.50229E-05

7.572E-0

PValue Genes

QYCWO03, Q8R3CO, Q68FDS5, Q9IMDO, P37913, Q61550, F6ZDS4,
QYCU62, P62331, 035685, Q9JJ11, Q8K2Z4, Q8BRT1, Q3UA16,
4.23482E-07 P25322, P49615, P53995, P62908, Q60875, E9Q7GO, P62827, P59235,
Q8VE37, Q9D3E6, Q8BHKY, Q3UMYS, Q9JHU4, 035638, Q922S8,
P08752, P60766
QYCWO03, Q91VH2, Q8R3C0, Q68FDS5, Q9IMDO, Q61550, Q8BT07,
F6ZDS4, Q9CU62, 055131, 035685, Q9JJ11, Q8K2Z4, Q8BRTI,
Q3UAL6, P53995, P62908, Q60875, E9Q7GO, P62827, P59235,
Q8VE37, QID3E6, Q8BHKY, Q3UMYS, Q9JHU4, 035638, Q92258
QYCWO03, Q91VH2, Q8R3CO, Q68FDS5, Q9IMDO, P37913, Q61550,
Q8BTO07, F6ZDS4, QICU62, P62331, 055131, 035685, Q9II11,
0.000929177 Q8K2Z4, Q8BRTI, Q3UA16, P25322, P49615, P53995, P62908,
Q60875, E9Q7GO, P62827, P59235, Q8VE37, QID3E6, Q8BHKY,
Q3UMYS5, QOJHU4, 035638, Q922S8, P08752, P60766
QYCWO03, Q91VH2, Q8R3C0, Q68FDS5, QOIMDO, P37913, Q61550,
Q8BTO07, F6ZDS4, Q9CU62, Q80US7, P62331, P49718, 055131,
055098, Q8VDF2, 035685, P84089, Q9JI11, Q8K2Z4, Q8BRTI,
0.002544649 P25206, Q6A068, Q80UK 7, Q3UA16, P25322, 035207, P49615,
P53995, P62908, QSPSV9, Q60875, P97310, E9Q7GO, P62827,
P59235, 035280, Q8VE37, QID3E6, Q61191, Q8BHKY, Q3UMYS,
QYIHU4, 035638, Q922S8, P08752, Q8CH18, P60766

0.000398344

PValue Genes

6.36829E-05 P62960, P58252, Q60668, P29341, P52480, Q7TMK9

0.000187075 P62960, Q9CPNS, Q60668, P29341, Q7TMK9

0.001723555 P62960, Q60668, P29341, Q7TMK9

FDR
3.9318017393E-06

0.00010137221586

0.00010994359325

0.00350119229476

0.00572010859772

0.00233224827684

0.00925551657269
0.03839945107864
0.06767528909676

FDR

6.4677246455E-05

0.00426228416357

0.00828516165288

0.01701734078631

FDR
0.00455264774411

0.0103628554871

0.05719670944977



GO:0106002~mCRD-mediated mRNA

GOTERM_CC_DIRECT stability complex

Annotation Cluster 20 Enrichment Score: 3.172033911386319
Category Term

GOTERM_BP_DIRECT GO:0006281~DNA repair

UP_KW_BIOLOGICAL_PROC y \v 1234 [N A repair

ESS
Annotation Cluster 21 Enrichment Score: 3.091610362497161
Category Term

GOTERM_BP_DIRECT GO0:0006913~nucleocytoplasmic transport

GOTERM_CC DIRECT GO0:0005643~nuclear pore

UP_KW_BIOLOGICAL_PROC
ESS

UP_KW_CELLULAR_COMPO
NENT

KW-0509~mRNA transport

KW-0906~Nuclear pore complex

Annotation Cluster 22 Enrichment Score: 3.0578974896594064
Category Term
GO:0071005~U2-type precatalytic

GOTERM_CC_DIRECT .
- = spliceosome

GOTERM_CC_DIRECT G0:0046540~U4/U6 x US tri-snRNP complex

GOTERM_CC DIRECT GO:0071011~precatalytic spliceosome

GOTERM_CC_DIRECT

GOTERM_MF_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT

GOTERM_CC_DIRECT

GO0:0005684~U2-type spliceosomal complex

GO0O:1990446~U1 snRNP binding
GO0:0005685~U1 snRNP
GO0:0005686~U2 snRNP
GO0:0005682~U5 snRNP

GO0:0005689~U12-type spliceosomal complex

GO:0071007~U2-type catalytic step 2
spliceosome

GO0:0034709~methylosome
GO0:0034715~pICln-Sm protein complex

GOTERM_CC_DIRECT

GOTERM_CC_DIRECT
GOTERM_CC_DIRECT

Annotation Cluster 25 Enrichment Score: 2.7145668857765197
Category Term
GOTERM_BP_DIRECT G0:0006098~pentose-phosphate shunt

KEGG_PATHWAY mmu00030:Pentose phosphate pathway

Count

26

27

Count

12

11

15

Count

14

[> NNV e e NIV IS

=

Count

0.007768596 Q60668, P29341, Q7TMK9

PValue Genes
P52431, Q9CWO03, P54276, Q99K48, Q9WUP7, P37913, Q61550,
1.00541E-06 QICU62, Q9Z2N8, QIEPUO, Q8VDF2, Q9JLV6, Q6A068, Q9DBRI,
: QICPRS, P62908, Q9CQ37, Q5PSV9, P28352, P33609, Q62318,
Q80W54, 035280, Q9D071, Q8BHK9
P52431, Q9CWO03, P54276, 035593, Q99K48, Q9WUP7, P37913,
0.012379576 Q61550, Q9CU62, Q9Z2N8, Q91VA6, Q8VII6, Q8VDE2, QIJLV6,
’ Q8CDG3, Q6A068, QICPRS, P62908, Q9CQ37, Q5PSV9, P28352,
P54728, 035280, Q9D071, P60762, P17918
PValue Genes
1 56482E-06 Q80U93, Q78JE5, QOERK4, Q8R332, P34022, P59235, Q6P5F9,
: 035381, F6ZDS4, P49615, Q9Z0W3, Q9JIH2
3 4165E-05 QI9CRTS, Q80U93, Q9CT10, Q8R332, P62827, P34022, P59235,

P70168, F6ZDS4, Q9Z0W3, QOJIH2

Q6PB66, Q80U93, Q8BLY7, QICPNS, Q3UYVY, P97379, Q6PDM?2,
0.000106441 P59235, Q6P5F9, F6ZDS4, QOJIH2, Q8R332, Q3UOV1, P84104,
Q9ZOW3

0.02891587 Q80U93, Q8R332, P59235, F6ZDS4, Q9Z0W3, Q9JIH2

PValue Genes

1.21966E-08 Q8BTIS, P57784, Q3UKIJ7, Q99PVO0, P62320, Q6ZWM4, P62311,
’ Q922U1, P62305, P62317, Q8K4Z5, COHKDS, Q921M3, Q9IDAW6

P62320, Q6ZWM4, P62311, Q91V81, Q922U1, P62305, P62317,
QIDAW6, Q99PVO

P62320, Q6ZWM4, P62311, P62305, Q9JIXS, P62317, Q3UKJ7,
Q62376

P62320, P62305, P57784, P62317, QSKAZS5, Q569Z5, Q921M3,
COHKDS

0.000125812 Q8VHS51, P62320, P62305, P62317, Q62376
0.000160178 P62320, Q7TNC4, P62305, Q5SUF2, P62317, Q62376
0.000267266 P62320, P62305, P57784, P62317, Q8K4Z5, Q921M3
0.000931171 P62320, P62305, P62317, Q9CWK3, Q99PV0

0.001289951 P62320, P62960, P62305, 035286, P62317, Q921M3

8.22835E-06
1.095E-05

1.79083E-05

0.002164522 P62320, Q8BTI8, P62305, P57784, Q6A068, P62317, Q99PVO

0.006770357 P62320, P84089, P62305, P62317
0.015702213 P62320, P62305, P62317

PValue Genes
2.01552E-05 Q8VEEO, P40142, Q00612, E9Q4Z2, Q93092, Q9CS42

P12382, Q8VEEO(, Q7TSV4, P40142, Q00612, Q9WUA3, QIDOF9,
0.000455506 Q93092, QICS42

0.03989112250616

FDR

0.00013512704381

0.06020975718378

FDR
0.00019473365787

0.00037465664727

0.00162702159637

0.0732535380079

FDR
2.4659981382E-07

0.00010844120473

0.00013119691705

0.00021066628104

0.00314798622087
0.00148049889024
0.00230561165088
0.00669408663311

0.00878524628831

0.01346582556423

0.03561317804537
0.06857557412866

FDR
0.00178089025291

0.00516823800669



GOTERM_MF_DIRECT

Annotation Cluster 26
Category

GOTERM_BP_DIRECT

GOTERM_CC_DIRECT
GOTERM_BP_DIRECT
GOTERM_CC_DIRECT

GOTERM_CC DIRECT
GOTERM_CC_DIRECT
Annotation Cluster 27
Category

INTERPRO

GOTERM_CC_DIRECT

UP_KW_MOLECULAR_FUN
CTION

INTERPRO
KEGG_PATHWAY

Annotation Cluster 28
Category

GOTERM_CC DIRECT
INTERPRO

Annotation Cluster 29
Category

GOTERM_BP_DIRECT
GOTERM_MF_DIRECT

GOTERM_CC_DIRECT

UP_KW_BIOLOGICAL_PROC

ESS

Annotation Cluster 30
Category

GOTERM_BP_DIRECT

UP_KW_BIOLOGICAL_PROC

ESS

GO:0048029~monosaccharide binding

Enrichment Score: 2.703726159584193
Term

GO:0090307~mitotic spindle assembly

GO0:0008278~cohesin complex
GO0:0007062~sister chromatid cohesion
G0:0030892~mitotic cohesin complex
GO:0000775~chromosome, centromeric
region

GO:0030893~meiotic cohesin complex

Enrichment Score: 2.618803134862678
Term

IPR014729:Rossmann-like_a/b/a_fold

GO:0017101~aminoacyl-tRNA synthetase
multienzyme complex

KW-0030~Aminoacyl-tRNA synthetase
TPR009080:tRNAsynth Ia anticodon-bd
mmu00970: Aminoacyl-tRNA biosynthesis

Enrichment Score: 2.5946836060263765
Term

GO:0005838~proteasome regulatory particle
IPR000717:PCI_dom

Enrichment Score: 2.5060621887468995
Term
GO:1902600~proton transmembrane transport

GO:0046933~proton-transporting ATP
synthase activity, rotational mechanism

GO:0045259~proton-transporting ATP
synthase complex
KW-0375~Hydrogen ion transport

Enrichment Score: 2.434268523934506
Term

G0:0045087~innate immune response

KW-0399~Innate immunity

Count

10

wW O A~

Count

10

Count

14

Count

35

30

0.001524812 P12382, Q8VEEO, P40142, Q9WUA3, Q93092

PValue Genes

4.33516E-06 b7 168 035638, QICUG2

2.20189E-05 Q9D3E6, Q9CWO03, 035638, Q61550, Q9CU62
6.36829E-05 Q9D3E6, Q9CWO03, Q8R3C0, 035638, Q61550, Q9CU62
0.000225701 Q9CW03, 035638, Q61550, Q9CU62

P23198, QID3ES6, P83917, QUCWO3, QIDBI6, 035638, Q61550,
0.000875179 p¢71384, 092258

0.015702213 Q9CWO03, Q61550, Q9CU62

PValue Genes

5 Q68FL6, Q9Z1Q9, Q3U186, Q3U308, Q60967, QIDBL7, Q8BU30,
Q3THK7, Q61024, Q9DOI9

0.000277563 Q68FL6, P31230, P47962, Q8BU30, Q9DOI9

5 Q68FL6, Q9Z1Q9, Q3U186, QYWUA2, Q8COCT, Q8BU30, Q61035,
Q8BGQ7, Q9DOI9

0.001223642 Q68FL6, Q9Z1Q9, Q3U186, Q8BU30, Q9DOI9

Q99JT1, Q68FL6, Q9Z1Q9, Q3U186, QQWUA2, Q8COC7, Q8BU30,

Q61035, Q8BGQ7, Q9DOI9

3.33403E-0

0.0004172

0.010795981

PValue Genes
0.000123292 Q9D8WS5, Q99J14, Q9CXS56, P62196, P62192
0.001645928 QI9D8W S5, Q99J14, QICX56, 088544, QI9DBZS5, Q8QZY 1

PValue Genes
P56135, P03921, P03911, P99028, P50516, Q91WD5, Q8VDN?2,

Q91VDY, QID3DY, QIDCX2, P56480, QID6J6, Q8BH59, QIDB20
9.16379E-05 P56135, Q9D3D9, P50516, Q9DCX2, P56480, Q9DB20

8.07964E-05

0.000160178 Q78IK2, P56135, Q9D3D9, Q9DCX2, P56480, Q9DB20

5 Q8BVE3, P56135, Q9D3D9, P50516, Q9DCX2, P51863, P56480,

0.01161860: Q9DB20

PValue Genes

Q61510, Q9D8Y7, Q91VRS, QI91YNS, P56477, Q6R5NS, Q91VIJ1,
Q99K48, P16858, Q91XB0, Q8VI1J6, Q3TL44, Q61160, Q9EPB4,
7.33156E-06 Q99NHS, Q3UCVS, Q99MBI, Q8K310, P98086, Q60875, Q9JIMAI,
Q62318, P97379, Q8R5F7, Q9R002, Q61462, Q9JIKS, Q04207,
P35991, Q8C2Q3, Q61093, Q9D8C4, P09581, Q62084, P25911

Q61510, Q9D8Y7, Q91VRS, QI91YNS, P56477, Q6R5NS, Q91VIJ1,
Q99K48, P16858, Q8VIJ6, Q3TL44, Q61160, QOEPB4, Q3UCVS,

0.010854198 Q99MB1, Q8K310, P98086, Q60875, Q9IMAL, P97379, Q8RSF7,
035286, Q9R002, Q9ZOE6, QIJIKS, P35991, Q8C2Q3, Q9D8C4,
P09581, P25911

 Q1VA6, QID3EG, Q8VDF2, QICW03, Q8BRT1, Q68FDS, QOIMDO,

0.02758736846244

FDR
0.00046852311364

0.0002543968756
0.00455264774411
0.00200039346443

0.00643455704289
0.06857557412866

FDR
0.00267126460139

0.00233224827684

0.00300419817434
0.07523977711402
0.07865117107896

FDR
0.00119059430982
0.0989052873406

FDR
0.00532305680693

0.00234274304815

0.00148049889024

0.05919954563962

FDR

0.0007369752793

0.0580699593324



Annotation Cluster 31
Category

GOTERM_BP_DIRECT

Annotation Cluster 32
Category
GOTERM_BP_DIRECT
UP_KW_BIOLOGICAL PROC
ESS N
KEGG_PATHWAY

Annotation Cluster 33
Category
KEGG_PATHWAY

GOTERM_BP_DIRECT

GOTERM_BP_DIRECT

UP_KW_BIOLOGICAL_PROC
ESS

Annotation Cluster 34
Category

GOTERM_BP_DIRECT
UP_KW_DOMAIN
GOTERM_MF_DIRECT

INTERPRO

Annotation Cluster 35
Category

GOTERM_BP_DIRECT
GOTERM_CC_DIRECT

Annotation Cluster 36
Category
UP_KW_MOLECULAR FUN
CTION

Annotation Cluster 37
Category

GOTERM_BP_DIRECT
GOTERM_CC_DIRECT

Annotation Cluster 38

Enrichment Score: 2.3127453384263355
Term

G0:0045454~cell redox homeostasis

Enrichment Score: 2.289077721324972
Term

GO:0006099~tricarboxylic acid cycle
KW-0816~Tricarboxylic acid cycle
mmu00020:Citrate cycle (TCA cycle)

Enrichment Score: 2.2832510930129604
Term

mmu00010:Glycolysis / Gluconeogenesis

GO0:0006096~glycolytic process
GO:0061621~canonical glycolysis
KW-0324~Glycolysis

Enrichment Score: 2.1654149799774167
Term

G0:0045454~cell redox homeostasis

KW-0676~Redox-active center

GO:0015035~protein-disulfide reductase
activity

IPRO13766:Thioredoxin_domain

Enrichment Score: 2.035270644847366
Term

GO:0030833~regulation of actin filament
polymerization
GO0:0030427~site of polarized growth

Enrichment Score: 2.024542972323167
Term

KW-0030~Aminoacyl-tRNA synthetase

Enrichment Score: 1.9276323650831986
Term

GO:0051603~proteolysis involved in protein
catabolic process

GO:0005839~proteasome core complex

Enrichment Score: 1.9206766777740807

Count

Count

Count

14

Count

10

Count

Count

Count

PValue Genes

P97493, P10639, P20108, P28352, 008807, Q8R2E9, Q9CQMY,
4.08037E-06 (yep 180, P35700
PValue Genes

0.00264972 Q9Z219, P14152, Q9CZB0, Q99KI0, Q9WUMS, P54071
0.006568201 Q9Z219, P14152, Q9CZB0, Q99KI0, Q9WUMS, P54071
0.007800464 Q9Z219, P14152, Q9CZB0, Q99KI0, 008749, Q9WUMS, P54071

PValue Genes

7 14681E-05 Q7TSV4, Q3TRMS, P28474, 008749, Q8VDL4, P16858, QIJII6,
P12382, P47738, P17183, P52480, P09411, QQWUA3, Q9DOF9

8.05534E-05 P12382, Q9Z0MS5, Q3TRMS, Q8VDLA4, P16858, P52480, P09411,

P17183, Q9WUA3
0.000119109 P12382, P16858, P52480, P09411, P17183, QOWUA3

P12382, Q3TRMS, Q8VDLA4, P16858, P52480, P09411, P17183,
0.000593967 QIWUA3

PValue Genes

P97493, P10639, P20108, P28352, 008807, Q8R2E9, Q9CQMY,
Q8R180, P35700

P97493, P10639, P20108, 008807, Q8R2E9, 008749, Q8VBTO,

Q8CDNG6, Q8R180, P35700
0.00034595 P97493, P10639, Q8R2E9, Q8VBTO0, Q8CDN6, Q8R180

P97493, P10639, P20108, 008807, Q9CQM9, Q8VBT0, Q8CDN6,
P35700

4.08037E-06

3.87193E-05

0.001075024

PValue
0.000587566 089053, Q7TMBS, Q62418, QICQI6, Q5SQX6, P49710, P62962
0.015702213 Q62418, Q9CQI6, P49710

Genes

PValue Genes
0.00041725 Q68FL6, Q9Z21Q9, Q3U186, Q9WUA2, Q8C0OC7, Q8BU30, Q61035,
’ Q8BGQ7, QIDOI9
PValue Genes
0.000375259 P10605, 070435, 089017, 008529, Q9R1P4, Q60692, 035955,

P06797, Q91YW3
0.001851827 070435, Q9R1P4, Q9R1P3, Q60692, 035955

FDR
0.00045700094967

FDR
0.07609451533303

0.03904430709019
0.06973142256804

FDR
0.00117128223415

0.00532305680693
0.00731363234816
0.00577768056685

FDR
0.00045700094967

0.00029684803551

0.00753401343143

0.06767528909676

FDR
0.02686016113668
0.06857557412866

FDR
0.00300419817434

FDR
0.01939802288615
0.01174638991867



Category
GOTERM_CC_DIRECT

Annotation Cluster 39
Category
GOTERM_BP_DIRECT
UP_KW_DOMAIN

Annotation Cluster 40
Category
INTERPRO

Annotation Cluster 41
Category
GOTERM_MF DIRECT

UP_KW_LIGAND

Annotation Cluster 42
Category
UP_KW_DOMAIN

GOTERM_MF_DIRECT
GOTERM_CC_DIRECT

Annotation Cluster 43
Category

GOTERM_CC_DIRECT

UP_KW_CELLULAR_COMPO

NENT

Annotation Cluster 44
Category

GOTERM_MF_DIRECT

Annotation Cluster 45
Category
GOTERM_BP_DIRECT

KEGG_PATHWAY
GOTERM_CC_DIRECT
GOTERM_BP_DIRECT

Annotation Cluster 46
Category

UP_KW_BIOLOGICAL_PROC

ESS

Term

GO:0030687~preribosome, large subunit
precursor

Enrichment Score: 1.9068496446976821
Term

GO:0006541~glutamine metabolic process
KW-0315~Glutamine amidotransferase

Enrichment Score: 1.8736854041527398
Term
IPR029006:ADF-H/Gelsolin-like_dom_sf

Enrichment Score: 1.8651667635666245
Term
GO:0051536~iron-sulfur cluster binding

KW-0411~Iron-sulfur

Enrichment Score: 1.8036867715347773
Term
KW-0041~Annexin

GO:0001786~phosphatidylserine binding
GO0:0012506~vesicle membrane
Enrichment Score: 1.8000891164985555

Term

G0:0000776~kinetochore

KW-0137~Centromere

Enrichment Score: 1.7754171395292937
Term

GO:0008237~metallopeptidase activity

Enrichment Score: 1.7548118009245322
Term
GO:0006270~DNA replication initiation

mmu03030:DNA replication
GO0:0042555~MCM complex
GO:0032508~DNA duplex unwinding

Enrichment Score: 1.6890784636083607
Term

KW-0665~Pyrimidine biosynthesis

Count

Count

Count

Count

Count

14

13

Count

Count

o b~ O

Count

PValue

0.013938837 Q9DBEY, P97452, Q9EQ61, Q9D903

PValue

0.00041541 Q3THK?7, P70698, Q5SURO, Q61024, Q9JHW2, Q8R216
0.006322249 Q3THK?7, P70698, Q5SURO, Q61024

PValue

0.000250054 Q91J28, P13020, Q62418, Q9CQI6, P18760, Q9ERL7, Q9D662

PValue

0.003935627 Q91VD9, Q99KI0, Q9CQM9, Q9CZX0, Q9D6J6
Q91VD9, Q9CQB5, P52431, Q99KI10, Q9CQMY, QICZXO0, Q91WDS5,

0.023476717

PValue

0.006322249 P48036, P14824, P07356, P97429
0.006799641 P48036, 035114, P14824, Q99NHS, P07356, P97429, P26645, P26039
0.021018954 P48036, P14824, Q9Z0E6, P07356, P97429

Genes

Genes

Genes

Genes

Q9D6J6, P33610

Genes

3 Q9CX34, Q9IMDO, P59235, Q8K2L8, Q6P5F9, F6ZDS4, Q9CU62,
Q9Z2N8, 055131, Q8BHKY, Q8BRT1, Q3UA16, Q922S8, Q9Z0W3

4 QOCW03, Q9IMDO, P59235, Q61550, F6ZDS4, QICU62, 055131,
QSBHKY, Q9DBY6, Q8BRT1, 035638, Q3UA16, Q92258

5 Q8K411, Q8C129, 035864, Q91WK2, 035593, Q8BHG1, Q9Z2WO0,

PValue Genes
0.00094174
0.02599908

PValue Genes
0.00435848 Q99PVO
PValue Genes

0.000625568 Q60862, P49718, P97310, P33609, P25206, P33610
6 QICWYS, P49718, P52431, P97310, P33609, P25206, P17918, P37913,

0.00068767

0.003272468 P49718, P97310, Q8R3C0, P25206
P49718, Q9EPUO, Q91VRS5, P97310, Q8BHKY, P25206, Q6PDQ2,

0.003548794

PValue

0.00486866 Q9DBPS, 035435, P13439, P70698

P33610

Q91XB0

Genes

FDR
0.06396047878619

FDR
0.02052614551488
0.02423528959312

FDR
0.01836508774736

FDR
0.05933713804259

0.0929053264314

FDR
0.02423528959312

0.08877356042325
0.08717476501973

FDR
0.00669568592256

0.07056894136038

FDR
0.06327869445747

FDR
0.02729750400464

0.00751349733221
0.0185726900351
0.09539156965913

FDR
0.03064391988519



Annotation Cluster 47
Category

GOTERM_CC_DIRECT

GOTERM_BP_DIRECT

Annotation Cluster 48
Category

GOTERM_MF_DIRECT

Annotation Cluster 49
Category

KEGG_PATHWAY

Annotation Cluster 50
Category

GOTERM_MF_DIRECT

Annotation Cluster 51
Category
GOTERM_CC_DIRECT

Annotation Cluster 52
Category

GOTERM_MF_DIRECT

Annotation Cluster 53
Category
GOTERM_MF _DIRECT

Annotation Cluster 54
Category

UP_KW_BIOLOGICAL PROC

ESS
GOTERM_CC_DIRECT

Annotation Cluster 55
Category

UP_KW_LIGAND

Enrichment Score: 1.6624610754165863
Term

GO0:0030136~clathrin-coated vesicle

GO:0006898~receptor-mediated endocytosis

Enrichment Score: 1.6324465617392088
Term

GO0:0008017~microtubule binding

Enrichment Score: 1.5937598339134724
Term

mmu00030:Pentose phosphate pathway

Enrichment Score: 1.4991974548445517
Term

GO:0019003~GDP binding

Enrichment Score: 1.495355445622655
Term
GO:0043202~lysosomal lumen

Enrichment Score: 1.4152142407433403
Term

GO:0005200~structural constituent of
cytoskeleton

Enrichment Score: 1.3498030367767189
Term
GO:0042288~MHC class I protein binding

Enrichment Score: 1.0626319009099847
Term

KW-0375~Hydrogen ion transport
GO0:0030665~clathrin-coated vesicle

membrane

Enrichment Score: 0.9312861621893955
Term

KW-0411~Iron-sulfur

Count

Count

17

Count

Count

13

Count

Count

Count

Count

Count

PValue Genes
6 Q8C547,Q61335,Q91ZX7, P98078, Q91VH2, Q8CFE4, P42859,
Q68FDS5, P17426
Q91ZX7,P98078, Q91VH2, 035114, P11835, Q68FDS5, P56480,
7 P15379

0.00150424

0.0030040

PValue Genes

P28741, P62908, Q60875, QOWVS5, Q9QXZ0, E9Q7GO, P16858,
0.006058676 Q9IMDO, Q8BUKS6, P32233, Q9QY76, Q4QRL3, P33175, Q8BRTI,
Q3UMYS5, Q8C052, Q92288

PValue Genes

P12382, Q8VEE0, Q7TSV4, P40142, Q00612, Q9WUA3, QIDOF9,

0.000455506 (193097 Q9CS42

PValue Genes
P62827, Q99K 70, Q99LC8, QIWUMS, Q9Z0OE6, Q9CS42, P35283,

S-87785E-06 per331” Q01768, P61021, P61028, QO1V4L, P62746

PValue Genes
0.000120567 054782, 035657, 035114, 089017, P17439, P29416, P12265

PValue Genes

4 QIWV32, P21619, P57780, Q922F4, Q9D6F9, P68372, Q3UX10,

0.001554274 559999, P26039

PValue Genes
0.006952288 Q61335, P36371, P21958, P01899, P01897, P56480

PValue Genes

, Q8BVE3, P56135, Q9D3DY, P50516, QIDCX2, P51863, P56480,
Q9DB20

0.012801167 P98078, Q8BVE3, Q62418, P50516, P51863

0.01161860:

PValue Genes

Q91VDY, QICQBS, P52431, Q9IKIO, QICQMY, QICZX0, Q91WDS,

0.023476717 5on616, P33610

FDR
0.01003347410037

0.08341880861737

FDR

0.08189658285665

FDR
0.00516823800669

FDR
0.00020946528011

FDR
0.00118192105973

FDR
0.02769434079002

FDR
0.08886837292876

FDR
0.05919954563962

0.06001706549546

FDR
0.0929053264314



