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Overrepresented proteins
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Supplementary Fig. 1. Analysis of differentially represented proteins in response to COVID-
19.  Data was separately analyzed for overrepresented and underrepresented proteins using the 
Metascape gene annotation and analysis resource 
(https://metascape.org/gp/index.html#/main/step1). (A) Ciscos plot of the overlap between 
protein lists. On the outside, each arc represents the identity of each protein list. On the inside, 
each arc represents a protein list, where each protein has a spot on the arc. Dark orange color 

A BUnderrepresented proteins 



represents the proteins that appear in multiple lists and light orange color represents proteins 
that are unique to that protein list. Purple lines link the same protein that are shared by multiple 
protein lists. The greater the number of purple links and the longer the dark orange arcs imply 
greater overlap among the input protein lists. (B) Protein-protein interaction enrichment 
analysis. For each protein list, protein-protein interaction enrichment analysis was carried out 
with the BioGrid, InWeb_IM and OmniPath databases. The resultant network contains the 
subset of proteins that form physical interactions with at least one other member in the list. If 
the network contains between 3 and 500 proteins, the Molecular Complex Detection (MCODE) 
algorithm was applied to identify densely connected network components. The MCODE 
networks identified for individual protein lists were gathered and shown in the table. All lists 
merged colored by cluster keeping MCODE nodes only. 
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negative regulation of heterot\pic cell-cell adhesionnegative regulation of heterot\pic cell-cell adhesion

high-densit\ lipoprotein particle clearancehigh-densit\ lipoprotein particle clearance

positive regulation of Rho protein signal transductionpositive regulation of Rho protein signal transduction

response to drugresponse to drugblood vessel endothelial cell migrationblood vessel endothelial cell migration
response to estrogenresponse to estrogen

negative regulation of inflammator\ responsenegative regulation of inflammator\ response

positive regulation of phagoc\tosispositive regulation of phagoc\tosis

negative chemota[isnegative chemota[is

vitamin transportvitamin transport

positive regulation of stress fiber assembl\positive regulation of stress fiber assembl\

transmembrane transporttransmembrane transport

phospholipid homeostasisphospholipid homeostasis
negative regulation of lipase activit\negative regulation of lipase activit\

negative regulation of cell adhesion molecule productionnegative regulation of cell adhesion molecule production
cholesterol importcholesterol import

positive regulation of substrate adhesion-dependent cell spreadingpositive regulation of substrate adhesion-dependent cell spreading

positive regulation of phospholipid efflu[positive regulation of phospholipid efflu[

P01717P01717

immunoglobulin productionimmunoglobulin production

P01009P01009

blood coagulationblood coagulation

COPII vesicle coatingCOPII vesicle coating

P02748P02748

cell killingcell killing
complement activation alternative pathwa\complement activation alternative pathwa\

c\tol\sisc\tol\sis

protein homooligomeri]ationprotein homooligomeri]ation

P01599P01599
P01704P01704P01602P01602

P0C0L4P0C0L4
positive regulation of apoptotic cell clearancepositive regulation of apoptotic cell clearance

P01011P01011

regulation of lipid metabolic processregulation of lipid metabolic process

maintenance of gastrointestinal epitheliummaintenance of gastrointestinal epithelium

P19652P19652

P13671P13671

positive regulation of activation of membrane attack comple[positive regulation of activation of membrane attack comple[

positive regulation of angiogenesispositive regulation of angiogenesis

P69905P69905

P02766P02766

purine nucleobase metabolic processpurine nucleobase metabolic process

signal transductionsignal transduction

retinol metabolic processretinol metabolic process

th\roid hormone transportth\roid hormone transport

P01008P01008

acute inflammator\ response to antigenic stimulusacute inflammator\ response to antigenic stimulus

lactationlactationregulation of blood coagulationregulation of blood coagulation

P04432P04432

A0A0C4DH25A0A0C4DH25

P25311P25311

detection of chemical stimulus involved in sensor\ perception of bitter tastedetection of chemical stimulus involved in sensor\ perception of bitter taste

antigen processing and presentation of endogenous peptide antigen via MHC class Ibantigen processing and presentation of endogenous peptide antigen via MHC class Ibprotein transmembrane transportprotein transmembrane transport

RNA phosphodiester bond h\drol\sisRNA phosphodiester bond h\drol\sis

P55056P55056lipid transportlipid transport

positive regulation of sequestering of trigl\ceridepositive regulation of sequestering of trigl\ceride

P04003P04003

response to s\mbiotic bacteriumresponse to s\mbiotic bacterium

positive regulation of protein catabolic processpositive regulation of protein catabolic process

negative regulation of complement activation classical pathwa\negative regulation of complement activation classical pathwa\

regulation of opsoni]ationregulation of opsoni]ation

P04275P04275

cell-substrate adhesioncell-substrate adhesion

A0A140TA29A0A140TA29

P09871P09871

proteol\sisproteol\sis

O75636O75636recognition of apoptotic cellrecognition of apoptotic cell

negative regulation of RNA bios\nthetic processnegative regulation of RNA bios\nthetic process

P07360P07360
P10643P10643

Q08380Q08380

endoc\tosisendoc\tosis

P05546P05546
chemota[ischemota[is

P00739P00739

acute inflammator\ responseacute inflammator\ response

P19823P19823

h\aluronan metabolic processh\aluronan metabolic process

P08603P08603

regulation of complement-dependent c\toto[icit\regulation of complement-dependent c\toto[icit\

P02042P02042

B4DPQ0B4DPQ0

A0A087X1J7A0A087X1J7

response to o[idative stressresponse to o[idative stress

o[idation-reduction processo[idation-reduction process

P35858P35858

E9PFZ2E9PFZ2

iron ion transportiron ion transport

K7ER74K7ER74

positive regulation of catal\tic activit\positive regulation of catal\tic activit\

P29622P29622

P19827P19827P20742P20742

P08185P08185

A0A0B4J1Y8A0A0B4J1Y8

adaptive immune responseadaptive immune response

P0DP09P0DP09

A0A0C4DH68A0A0C4DH68

P02774P02774
vitamin transmembrane transportvitamin transmembrane transport

vitamin D metabolic processvitamin D metabolic process

G3XAM2G3XAM2

C9JF17C9JF17

B7ZKJ8B7ZKJ8

V9GYM3V9GYM3B0YIW2B0YIW2

K7ERI9K7ERI9

G3V2W1G3V2W1

C9JEU5C9JEU5

protein pol\meri]ationprotein pol\meri]ation

P05543P05543

P0DTE1P0DTE1

A0A096LPE2A0A096LPE2

A0A087WSY5A0A087WSY5

A0A3B3ISJ1A0A3B3ISJ1

Q5QPP4Q5QPP4

galactose metabolic processgalactose metabolic process

A Healthy



 
 
 

P00738P00738

UHFHSWRU-PHGLDWHG HQGRF\WRVLVUHFHSWRU-PHGLDWHG HQGRF\WRVLV

DFXWH-SKDVH UHVSRQVHDFXWH-SKDVH UHVSRQVH

SRVLWLYH UHJXODWLRQ RI FHOO GHDWKSRVLWLYH UHJXODWLRQ RI FHOO GHDWK

]\PRJHQ DFWLYDWLRQ]\PRJHQ DFWLYDWLRQ

UHVSRQVH WR K\GURJHQ SHUR[LGHUHVSRQVH WR K\GURJHQ SHUR[LGH

GHIHQVH UHVSRQVH WR EDFWHULXPGHIHQVH UHVSRQVH WR EDFWHULXP
QHXWURSKLO GHJUDQXODWLRQQHXWURSKLO GHJUDQXODWLRQ

QHJDWLYH UHJXODWLRQ RI R[LGRUHGXFWDVH DFWLYLW\QHJDWLYH UHJXODWLRQ RI R[LGRUHGXFWDVH DFWLYLW\

FHOOXODU R[LGDQW GHWR[LILFDWLRQFHOOXODU R[LGDQW GHWR[LILFDWLRQ

QHJDWLYH UHJXODWLRQ RI K\GURJHQ SHUR[LGH FDWDEROLF SURFHVVQHJDWLYH UHJXODWLRQ RI K\GURJHQ SHUR[LGH FDWDEROLF SURFHVV

P68871P68871

UHJXODWLRQ RI EORRG SUHVVXUHUHJXODWLRQ RI EORRG SUHVVXUH

R[\JHQ WUDQVSRUWR[\JHQ WUDQVSRUW

ELFDUERQDWH WUDQVSRUWELFDUERQDWH WUDQVSRUW

QLWULF R[LGH WUDQVSRUWQLWULF R[LGH WUDQVSRUW

K\GURJHQ SHUR[LGH FDWDEROLF SURFHVVK\GURJHQ SHUR[LGH FDWDEROLF SURFHVV

SRVLWLYH UHJXODWLRQ RI QLWULF R[LGH ELRV\QWKHWLF SURFHVVSRVLWLYH UHJXODWLRQ RI QLWULF R[LGH ELRV\QWKHWLF SURFHVV

UHQDO DEVRUSWLRQUHQDO DEVRUSWLRQ

SODWHOHW DJJUHJDWLRQSODWHOHW DJJUHJDWLRQ

P10909P10909

FHOO PRUSKRJHQHVLVFHOO PRUSKRJHQHVLV

PLFURJOLDO FHOO DFWLYDWLRQPLFURJOLDO FHOO DFWLYDWLRQ

LPPXQH FRPSOH[ FOHDUDQFHLPPXQH FRPSOH[ FOHDUDQFH

SODWHOHW GHJUDQXODWLRQSODWHOHW GHJUDQXODWLRQ

OLSLG PHWDEROLF SURFHVVOLSLG PHWDEROLF SURFHVV

FRPSOHPHQW DFWLYDWLRQFRPSOHPHQW DFWLYDWLRQ

UHVSRQVH WR YLUXVUHVSRQVH WR YLUXV

SURWHLQ LPSRUWSURWHLQ LPSRUW

DQWLPLFURELDO KXPRUDO UHVSRQVHDQWLPLFURELDO KXPRUDO UHVSRQVH

UHJXODWLRQ RI FRPSOHPHQW DFWLYDWLRQUHJXODWLRQ RI FRPSOHPHQW DFWLYDWLRQ

QHJDWLYH UHJXODWLRQ RI SURWHLQ-FRQWDLQLQJ FRPSOH[ DVVHPEO\QHJDWLYH UHJXODWLRQ RI SURWHLQ-FRQWDLQLQJ FRPSOH[ DVVHPEO\

SRVLWLYH UHJXODWLRQ RI SURWHLQ-FRQWDLQLQJ FRPSOH[ DVVHPEO\SRVLWLYH UHJXODWLRQ RI SURWHLQ-FRQWDLQLQJ FRPSOH[ DVVHPEO\

FHQWUDO QHUYRXV V\VWHP P\HOLQ PDLQWHQDQFHFHQWUDO QHUYRXV V\VWHP P\HOLQ PDLQWHQDQFH

SRVLWLYH UHJXODWLRQ RI SURWHDVRPDO XELTXLWLQ-GHSHQGHQW SURWHLQ FDWDEROLF SURFHVVSRVLWLYH UHJXODWLRQ RI SURWHDVRPDO XELTXLWLQ-GHSHQGHQW SURWHLQ FDWDEROLF SURFHVV

SRVLWLYH UHJXODWLRQ RI WXPRU QHFURVLV IDFWRU SURGXFWLRQSRVLWLYH UHJXODWLRQ RI WXPRU QHFURVLV IDFWRU SURGXFWLRQ

UHJXODWLRQ RI FHOO SRSXODWLRQ SUROLIHUDWLRQUHJXODWLRQ RI FHOO SRSXODWLRQ SUROLIHUDWLRQ

UHYHUVH FKROHVWHURO WUDQVSRUWUHYHUVH FKROHVWHURO WUDQVSRUW

LQQDWH LPPXQH UHVSRQVHLQQDWH LPPXQH UHVSRQVH

SRVLWLYH UHJXODWLRQ RI UHFHSWRU-PHGLDWHG HQGRF\WRVLVSRVLWLYH UHJXODWLRQ RI UHFHSWRU-PHGLDWHG HQGRF\WRVLV

SURWHLQ VWDELOL]DWLRQSURWHLQ VWDELOL]DWLRQ

SRVLWLYH UHJXODWLRQ RI NF-NDSSDB WUDQVFULSWLRQ IDFWRU DFWLYLW\SRVLWLYH UHJXODWLRQ RI NF-NDSSDB WUDQVFULSWLRQ IDFWRU DFWLYLW\

FKDSHURQH-PHGLDWHG SURWHLQ FRPSOH[ DVVHPEO\FKDSHURQH-PHGLDWHG SURWHLQ FRPSOH[ DVVHPEO\

UHVSRQVH WR PLVIROGHG SURWHLQUHVSRQVH WR PLVIROGHG SURWHLQ

FKDSHURQH-PHGLDWHG SURWHLQ IROGLQJFKDSHURQH-PHGLDWHG SURWHLQ IROGLQJ

PLFURJOLDO FHOO SUROLIHUDWLRQPLFURJOLDO FHOO SUROLIHUDWLRQ

SURWHLQ WDUJHWLQJ WR O\VRVRPH LQYROYHG LQ FKDSHURQH-PHGLDWHG DXWRSKDJ\SURWHLQ WDUJHWLQJ WR O\VRVRPH LQYROYHG LQ FKDSHURQH-PHGLDWHG DXWRSKDJ\

FKDSHURQH-PHGLDWHG SURWHLQ WUDQVSRUW LQYROYHG LQ FKDSHURQH-PHGLDWHG DXWRSKDJ\FKDSHURQH-PHGLDWHG SURWHLQ WUDQVSRUW LQYROYHG LQ FKDSHURQH-PHGLDWHG DXWRSKDJ\

QHJDWLYH UHJXODWLRQ RI UHOHDVH RI F\WRFKURPH F IURP PLWRFKRQGULDQHJDWLYH UHJXODWLRQ RI UHOHDVH RI F\WRFKURPH F IURP PLWRFKRQGULD

UHJXODWLRQ RI DP\ORLG-EHWD FOHDUDQFHUHJXODWLRQ RI DP\ORLG-EHWD FOHDUDQFH

SRVLWLYH UHJXODWLRQ RI QHXURQ GHDWKSRVLWLYH UHJXODWLRQ RI QHXURQ GHDWK

SRVLWLYH UHJXODWLRQ RI DP\ORLG-EHWD IRUPDWLRQSRVLWLYH UHJXODWLRQ RI DP\ORLG-EHWD IRUPDWLRQ

QHJDWLYH UHJXODWLRQ RI LQWULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\ LQ UHVSRQVH WR DNA GDPDJHQHJDWLYH UHJXODWLRQ RI LQWULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\ LQ UHVSRQVH WR DNA GDPDJH

QHJDWLYH UHJXODWLRQ RI DP\ORLG-EHWD IRUPDWLRQQHJDWLYH UHJXODWLRQ RI DP\ORLG-EHWD IRUPDWLRQ

UHJXODWLRQ RI QHXURQDO VLJQDO WUDQVGXFWLRQUHJXODWLRQ RI QHXURQDO VLJQDO WUDQVGXFWLRQ

SRVLWLYH UHJXODWLRQ RI WDX-SURWHLQ NLQDVH DFWLYLW\SRVLWLYH UHJXODWLRQ RI WDX-SURWHLQ NLQDVH DFWLYLW\

SRVLWLYH UHJXODWLRQ RI QHXURILEULOODU\ WDQJOH DVVHPEO\SRVLWLYH UHJXODWLRQ RI QHXURILEULOODU\ WDQJOH DVVHPEO\

QHJDWLYH UHJXODWLRQ RI UHVSRQVH WR HQGRSODVPLF UHWLFXOXP VWUHVVQHJDWLYH UHJXODWLRQ RI UHVSRQVH WR HQGRSODVPLF UHWLFXOXP VWUHVV

QHJDWLYH UHJXODWLRQ RI FHOOXODU UHVSRQVH WR WKDSVLJDUJLQQHJDWLYH UHJXODWLRQ RI FHOOXODU UHVSRQVH WR WKDSVLJDUJLQ

QHJDWLYH UHJXODWLRQ RI FHOOXODU UHVSRQVH WR WXQLFDP\FLQQHJDWLYH UHJXODWLRQ RI FHOOXODU UHVSRQVH WR WXQLFDP\FLQ

QHJDWLYH UHJXODWLRQ RI DP\ORLG ILEULO IRUPDWLRQQHJDWLYH UHJXODWLRQ RI DP\ORLG ILEULO IRUPDWLRQ

SRVLWLYH UHJXODWLRQ RI DP\ORLG ILEULO IRUPDWLRQSRVLWLYH UHJXODWLRQ RI DP\ORLG ILEULO IRUPDWLRQ

SRVLWLYH UHJXODWLRQ RI LQWULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\SRVLWLYH UHJXODWLRQ RI LQWULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\

P02749P02749

QHJDWLYH UHJXODWLRQ RI HQGRWKHOLDO FHOO SUROLIHUDWLRQQHJDWLYH UHJXODWLRQ RI HQGRWKHOLDO FHOO SUROLIHUDWLRQ

WULJO\FHULGH PHWDEROLF SURFHVVWULJO\FHULGH PHWDEROLF SURFHVV

EORRG FRDJXODWLRQ LQWULQVLF SDWKZD\EORRG FRDJXODWLRQ LQWULQVLF SDWKZD\

QHJDWLYH UHJXODWLRQ RI HQGRWKHOLDO FHOO PLJUDWLRQQHJDWLYH UHJXODWLRQ RI HQGRWKHOLDO FHOO PLJUDWLRQ

QHJDWLYH UHJXODWLRQ RI DQJLRJHQHVLVQHJDWLYH UHJXODWLRQ RI DQJLRJHQHVLV

SODVPLQRJHQ DFWLYDWLRQSODVPLQRJHQ DFWLYDWLRQ

QHJDWLYH UHJXODWLRQ RI P\HORLG FHOO DSRSWRWLF SURFHVVQHJDWLYH UHJXODWLRQ RI P\HORLG FHOO DSRSWRWLF SURFHVV

WULJO\FHULGH WUDQVSRUWWULJO\FHULGH WUDQVSRUW

QHJDWLYH UHJXODWLRQ RI VPRRWK PXVFOH FHOO DSRSWRWLF SURFHVVQHJDWLYH UHJXODWLRQ RI VPRRWK PXVFOH FHOO DSRSWRWLF SURFHVV

SRVLWLYH UHJXODWLRQ RI OLSRSURWHLQ OLSDVH DFWLYLW\SRVLWLYH UHJXODWLRQ RI OLSRSURWHLQ OLSDVH DFWLYLW\

QHJDWLYH UHJXODWLRQ RI ILEULQRO\VLVQHJDWLYH UHJXODWLRQ RI ILEULQRO\VLV

P01019P01019

DFWLYDWLRQ RI MAPK DFWLYLW\DFWLYDWLRQ RI MAPK DFWLYLW\

SRVLWLYH UHJXODWLRQ RI F\WRNLQH SURGXFWLRQSRVLWLYH UHJXODWLRQ RI F\WRNLQH SURGXFWLRQ

EORRG YHVVHO UHPRGHOLQJEORRG YHVVHO UHPRGHOLQJ

UHQLQ-DQJLRWHQVLQ UHJXODWLRQ RI DOGRVWHURQH SURGXFWLRQUHQLQ-DQJLRWHQVLQ UHJXODWLRQ RI DOGRVWHURQH SURGXFWLRQ

UHJXODWLRQ RI UHQDO RXWSXW E\ DQJLRWHQVLQUHJXODWLRQ RI UHQDO RXWSXW E\ DQJLRWHQVLQ

UHJXODWLRQ RI KHDUW UDWHUHJXODWLRQ RI KHDUW UDWH

PDLQWHQDQFH RI EORRG YHVVHO GLDPHWHU KRPHRVWDVLV E\ UHQLQ-DQJLRWHQVLQPDLQWHQDQFH RI EORRG YHVVHO GLDPHWHU KRPHRVWDVLV E\ UHQLQ-DQJLRWHQVLQ

DQJLRWHQVLQ-PHGLDWHG GULQNLQJ EHKDYLRUDQJLRWHQVLQ-PHGLDWHG GULQNLQJ EHKDYLRU

SRVLWLYH UHJXODWLRQ RI H[WUDFHOOXODU PDWUL[ FRQVWLWXHQW VHFUHWLRQSRVLWLYH UHJXODWLRQ RI H[WUDFHOOXODU PDWUL[ FRQVWLWXHQW VHFUHWLRQ

SURWHLQ LPSRUW LQWR QXFOHXVSURWHLQ LPSRUW LQWR QXFOHXV

FHOOXODU VRGLXP LRQ KRPHRVWDVLVFHOOXODU VRGLXP LRQ KRPHRVWDVLV

G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\ FRXSOHG WR FGMP QXFOHRWLGH VHFRQG PHVVHQJHUG SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\ FRXSOHG WR FGMP QXFOHRWLGH VHFRQG PHVVHQJHU

SKRVSKROLSDVH C-DFWLYDWLQJ G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\SKRVSKROLSDVH C-DFWLYDWLQJ G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\

DFWLYDWLRQ RI SKRVSKROLSDVH C DFWLYLW\DFWLYDWLRQ RI SKRVSKROLSDVH C DFWLYLW\

SRVLWLYH UHJXODWLRQ RI F\WRVROLF FDOFLXP LRQ FRQFHQWUDWLRQSRVLWLYH UHJXODWLRQ RI F\WRVROLF FDOFLXP LRQ FRQFHQWUDWLRQ

QLWULF R[LGH PHGLDWHG VLJQDO WUDQVGXFWLRQQLWULF R[LGH PHGLDWHG VLJQDO WUDQVGXFWLRQ

IHPDOH SUHJQDQF\IHPDOH SUHJQDQF\

DJLQJDJLQJ

DVVRFLDWLYH OHDUQLQJDVVRFLDWLYH OHDUQLQJ

SRVLWLYH UHJXODWLRQ RI DFWLYDWLRQ RI JDQXV NLQDVH DFWLYLW\SRVLWLYH UHJXODWLRQ RI DFWLYDWLRQ RI JDQXV NLQDVH DFWLYLW\SRVLWLYH UHJXODWLRQ RI HQGRWKHOLDO FHOO PLJUDWLRQSRVLWLYH UHJXODWLRQ RI HQGRWKHOLDO FHOO PLJUDWLRQ

SRVLWLYH UHJXODWLRQ RI FDUGLDF PXVFOH K\SHUWURSK\SRVLWLYH UHJXODWLRQ RI FDUGLDF PXVFOH K\SHUWURSK\

QHJDWLYH UHJXODWLRQ RI JHQH H[SUHVVLRQQHJDWLYH UHJXODWLRQ RI JHQH H[SUHVVLRQ

SRVLWLYH UHJXODWLRQ RI FDUGLDF PXVFOH FHOO DSRSWRWLF SURFHVVSRVLWLYH UHJXODWLRQ RI FDUGLDF PXVFOH FHOO DSRSWRWLF SURFHVV

SRVLWLYH UHJXODWLRQ RI PDFURSKDJH GHULYHG IRDP FHOO GLIIHUHQWLDWLRQSRVLWLYH UHJXODWLRQ RI PDFURSKDJH GHULYHG IRDP FHOO GLIIHUHQWLDWLRQ

SRVLWLYH UHJXODWLRQ RI FKROHVWHURO HVWHULILFDWLRQSRVLWLYH UHJXODWLRQ RI FKROHVWHURO HVWHULILFDWLRQ

QHJDWLYH UHJXODWLRQ RI HQGRSHSWLGDVH DFWLYLW\QHJDWLYH UHJXODWLRQ RI HQGRSHSWLGDVH DFWLYLW\

SRVLWLYH UHJXODWLRQ RI QHXURQ SURMHFWLRQ GHYHORSPHQWSRVLWLYH UHJXODWLRQ RI QHXURQ SURMHFWLRQ GHYHORSPHQW

UHJXODWLRQ RI QRUHSLQHSKULQH VHFUHWLRQUHJXODWLRQ RI QRUHSLQHSKULQH VHFUHWLRQ

SRVLWLYH UHJXODWLRQ RI SKRVSKDWLG\OLQRVLWRO 3-NLQDVH VLJQDOLQJSRVLWLYH UHJXODWLRQ RI SKRVSKDWLG\OLQRVLWRO 3-NLQDVH VLJQDOLQJ

DUWHU\ VPRRWK PXVFOH FRQWUDFWLRQDUWHU\ VPRRWK PXVFOH FRQWUDFWLRQ

UHVSRQVH WR PXVFOH DFWLYLW\ LQYROYHG LQ UHJXODWLRQ RI PXVFOH DGDSWDWLRQUHVSRQVH WR PXVFOH DFWLYLW\ LQYROYHG LQ UHJXODWLRQ RI PXVFOH DGDSWDWLRQUHJXODWLRQ RI YDVRFRQVWULFWLRQUHJXODWLRQ RI YDVRFRQVWULFWLRQ

QHJDWLYH UHJXODWLRQ RI FHOO JURZWKQHJDWLYH UHJXODWLRQ RI FHOO JURZWK

UHVSRQVH WR HVWUDGLROUHVSRQVH WR HVWUDGLRO
SRVLWLYH UHJXODWLRQ RI VXSHUR[LGH DQLRQ JHQHUDWLRQSRVLWLYH UHJXODWLRQ RI VXSHUR[LGH DQLRQ JHQHUDWLRQ

SRVLWLYH UHJXODWLRQ RI NAD(P)H R[LGDVH DFWLYLW\SRVLWLYH UHJXODWLRQ RI NAD(P)H R[LGDVH DFWLYLW\

QHJDWLYH UHJXODWLRQ RI WLVVXH UHPRGHOLQJQHJDWLYH UHJXODWLRQ RI WLVVXH UHPRGHOLQJ

ORZ-GHQVLW\ OLSRSURWHLQ SDUWLFOH UHPRGHOLQJORZ-GHQVLW\ OLSRSURWHLQ SDUWLFOH UHPRGHOLQJ

RSHUDQW FRQGLWLRQLQJRSHUDQW FRQGLWLRQLQJ

SRVLWLYH UHJXODWLRQ RI UHQDO VRGLXP H[FUHWLRQSRVLWLYH UHJXODWLRQ RI UHQDO VRGLXP H[FUHWLRQ

DQJLRWHQVLQ-DFWLYDWHG VLJQDOLQJ SDWKZD\DQJLRWHQVLQ-DFWLYDWHG VLJQDOLQJ SDWKZD\

YDVRGLODWLRQYDVRGLODWLRQ

QHJDWLYH UHJXODWLRQ RI MAP NLQDVH DFWLYLW\QHJDWLYH UHJXODWLRQ RI MAP NLQDVH DFWLYLW\

SRVLWLYH UHJXODWLRQ RI HSLGHUPDO JURZWK IDFWRU UHFHSWRU VLJQDOLQJ SDWKZD\SRVLWLYH UHJXODWLRQ RI HSLGHUPDO JURZWK IDFWRU UHFHSWRU VLJQDOLQJ SDWKZD\

SRVLWLYH UHJXODWLRQ RI EORRG SUHVVXUHSRVLWLYH UHJXODWLRQ RI EORRG SUHVVXUH

SRVLWLYH UHJXODWLRQ RI WUDQVFULSWLRQ DNA-WHPSODWHGSRVLWLYH UHJXODWLRQ RI WUDQVFULSWLRQ DNA-WHPSODWHG

SRVLWLYH UHJXODWLRQ RI LQVXOLQ UHFHSWRU VLJQDOLQJ SDWKZD\SRVLWLYH UHJXODWLRQ RI LQVXOLQ UHFHSWRU VLJQDOLQJ SDWKZD\

SRVLWLYH UHJXODWLRQ RI ILEUREODVW SUROLIHUDWLRQSRVLWLYH UHJXODWLRQ RI ILEUREODVW SUROLIHUDWLRQ

UHJXODWLRQ RI ORQJ-WHUP QHXURQDO V\QDSWLF SODVWLFLW\UHJXODWLRQ RI ORQJ-WHUP QHXURQDO V\QDSWLF SODVWLFLW\

SRVLWLYH UHJXODWLRQ RI LQIODPPDWRU\ UHVSRQVHSRVLWLYH UHJXODWLRQ RI LQIODPPDWRU\ UHVSRQVH

QHJDWLYH UHJXODWLRQ RI QHXURWURSKLQ TRK UHFHSWRU VLJQDOLQJ SDWKZD\QHJDWLYH UHJXODWLRQ RI QHXURWURSKLQ TRK UHFHSWRU VLJQDOLQJ SDWKZD\

VWUHVV-DFWLYDWHG MAPK FDVFDGHVWUHVV-DFWLYDWHG MAPK FDVFDGH

UHJXODWLRQ RI FDOFLXP LRQ WUDQVSRUWUHJXODWLRQ RI FDOFLXP LRQ WUDQVSRUW

UHJXODWLRQ RI WUDQVPLVVLRQ RI QHUYH LPSXOVHUHJXODWLRQ RI WUDQVPLVVLRQ RI QHUYH LPSXOVH

FHOO JURZWK LQYROYHG LQ FDUGLDF PXVFOH FHOO GHYHORSPHQWFHOO JURZWK LQYROYHG LQ FDUGLDF PXVFOH FHOO GHYHORSPHQW

SRVLWLYH UHJXODWLRQ RI SURWHLQ W\URVLQH NLQDVH DFWLYLW\SRVLWLYH UHJXODWLRQ RI SURWHLQ W\URVLQH NLQDVH DFWLYLW\

ERK1 DQG ERK2 FDVFDGHERK1 DQG ERK2 FDVFDGH

XWHULQH VPRRWK PXVFOH FRQWUDFWLRQXWHULQH VPRRWK PXVFOH FRQWUDFWLRQ

FHOOXODU UHVSRQVH WR PHFKDQLFDO VWLPXOXVFHOOXODU UHVSRQVH WR PHFKDQLFDO VWLPXOXV

SRVLWLYH UHJXODWLRQ RI EUDQFKLQJ LQYROYHG LQ XUHWHULF EXG PRUSKRJHQHVLVSRVLWLYH UHJXODWLRQ RI EUDQFKLQJ LQYROYHG LQ XUHWHULF EXG PRUSKRJHQHVLV

REVROHWH SRVLWLYH UHJXODWLRQ RI EORRG YHVVHO GLDPHWHUREVROHWH SRVLWLYH UHJXODWLRQ RI EORRG YHVVHO GLDPHWHU

UHJXODWLRQ RI H[WUDFHOOXODU PDWUL[ DVVHPEO\UHJXODWLRQ RI H[WUDFHOOXODU PDWUL[ DVVHPEO\

SRVLWLYH UHJXODWLRQ RI PHPEUDQH K\SHUSRODUL]DWLRQSRVLWLYH UHJXODWLRQ RI PHPEUDQH K\SHUSRODUL]DWLRQ

SRVLWLYH UHJXODWLRQ RI JDS MXQFWLRQ DVVHPEO\SRVLWLYH UHJXODWLRQ RI JDS MXQFWLRQ DVVHPEO\

UHJXODWLRQ RI FDUGLDF FRQGXFWLRQUHJXODWLRQ RI FDUGLDF FRQGXFWLRQ

SRVLWLYH UHJXODWLRQ RI YDVFXODU DVVRFLDWHG VPRRWK PXVFOH FHOO SUROLIHUDWLRQSRVLWLYH UHJXODWLRQ RI YDVFXODU DVVRFLDWHG VPRRWK PXVFOH FHOO SUROLIHUDWLRQ

SRVLWLYH UHJXODWLRQ RI YDVFXODU DVVRFLDWHG VPRRWK PXVFOH FHOO PLJUDWLRQSRVLWLYH UHJXODWLRQ RI YDVFXODU DVVRFLDWHG VPRRWK PXVFOH FHOO PLJUDWLRQ

SRVLWLYH UHJXODWLRQ RI L-O\VLQH LPSRUW DFURVV SODVPD PHPEUDQHSRVLWLYH UHJXODWLRQ RI L-O\VLQH LPSRUW DFURVV SODVPD PHPEUDQH

SRVLWLYH UHJXODWLRQ RI L-DUJLQLQH LPSRUW DFURVV SODVPD PHPEUDQHSRVLWLYH UHJXODWLRQ RI L-DUJLQLQH LPSRUW DFURVV SODVPD PHPEUDQH

QHJDWLYH UHJXODWLRQ RI VRGLXP LRQ WUDQVPHPEUDQH WUDQVSRUWHU DFWLYLW\QHJDWLYH UHJXODWLRQ RI VRGLXP LRQ WUDQVPHPEUDQH WUDQVSRUWHU DFWLYLW\

SRVLWLYH UHJXODWLRQ RI H[WULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\SRVLWLYH UHJXODWLRQ RI H[WULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\

P00734P00734

SRVLWLYH UHJXODWLRQ RI SURWHLQ SKRVSKRU\ODWLRQSRVLWLYH UHJXODWLRQ RI SURWHLQ SKRVSKRU\ODWLRQ

HQGRSODVPLF UHWLFXOXP WR GROJL YHVLFOH-PHGLDWHG WUDQVSRUWHQGRSODVPLF UHWLFXOXP WR GROJL YHVLFOH-PHGLDWHG WUDQVSRUW

SRVLWLYH UHJXODWLRQ RI FHOO SRSXODWLRQ SUROLIHUDWLRQSRVLWLYH UHJXODWLRQ RI FHOO SRSXODWLRQ SUROLIHUDWLRQ

UHJXODWLRQ RI FHOO VKDSHUHJXODWLRQ RI FHOO VKDSH

QHJDWLYH UHJXODWLRQ RI SODWHOHW DFWLYDWLRQQHJDWLYH UHJXODWLRQ RI SODWHOHW DFWLYDWLRQ

SRVLWLYH UHJXODWLRQ RI FHOO JURZWKSRVLWLYH UHJXODWLRQ RI FHOO JURZWK

SRVLWLYH UHJXODWLRQ RI FROODJHQ ELRV\QWKHWLF SURFHVVSRVLWLYH UHJXODWLRQ RI FROODJHQ ELRV\QWKHWLF SURFHVV

QHJDWLYH UHJXODWLRQ RI SURWHRO\VLVQHJDWLYH UHJXODWLRQ RI SURWHRO\VLV

SRVLWLYH UHJXODWLRQ RI UHFHSWRU VLJQDOLQJ SDWKZD\ YLD JAK-STATSRVLWLYH UHJXODWLRQ RI UHFHSWRU VLJQDOLQJ SDWKZD\ YLD JAK-STAT

QHJDWLYH UHJXODWLRQ RI DVWURF\WH GLIIHUHQWLDWLRQQHJDWLYH UHJXODWLRQ RI DVWURF\WH GLIIHUHQWLDWLRQ

OHXNRF\WH PLJUDWLRQOHXNRF\WH PLJUDWLRQ

SRVLWLYH UHJXODWLRQ RI UHOHDVH RI VHTXHVWHUHG FDOFLXP LRQ LQWR F\WRVROSRVLWLYH UHJXODWLRQ RI UHOHDVH RI VHTXHVWHUHG FDOFLXP LRQ LQWR F\WRVRO

F\WRO\VLV E\ KRVW RI V\PELRQW FHOOVF\WRO\VLV E\ KRVW RI V\PELRQW FHOOV

DQWLPLFURELDO KXPRUDO LPPXQH UHVSRQVH PHGLDWHG E\ DQWLPLFURELDO SHSWLGHDQWLPLFURELDO KXPRUDO LPPXQH UHVSRQVH PHGLDWHG E\ DQWLPLFURELDO SHSWLGH

QHXWURSKLO-PHGLDWHG NLOOLQJ RI JUDP-QHJDWLYH EDFWHULXPQHXWURSKLO-PHGLDWHG NLOOLQJ RI JUDP-QHJDWLYH EDFWHULXP

SRVLWLYH UHJXODWLRQ RI OLSLG NLQDVH DFWLYLW\SRVLWLYH UHJXODWLRQ RI OLSLG NLQDVH DFWLYLW\

QHJDWLYH UHJXODWLRQ RI F\WRNLQH SURGXFWLRQ LQYROYHG LQ LQIODPPDWRU\ UHVSRQVHQHJDWLYH UHJXODWLRQ RI F\WRNLQH SURGXFWLRQ LQYROYHG LQ LQIODPPDWRU\ UHVSRQVH

SRVLWLYH UHJXODWLRQ RI SURWHLQ ORFDOL]DWLRQ WR QXFOHXVSRVLWLYH UHJXODWLRQ RI SURWHLQ ORFDOL]DWLRQ WR QXFOHXV

SRVLWLYH UHJXODWLRQ RI SKRVSKROLSDVH C-DFWLYDWLQJ G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\SRVLWLYH UHJXODWLRQ RI SKRVSKROLSDVH C-DFWLYDWLQJ G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\

SRVLWLYH UHJXODWLRQ RI UHDFWLYH R[\JHQ VSHFLHV PHWDEROLF SURFHVVSRVLWLYH UHJXODWLRQ RI UHDFWLYH R[\JHQ VSHFLHV PHWDEROLF SURFHVV

P02790P02790

SRVLWLYH UHJXODWLRQ RI LPPXQRJOREXOLQ SURGXFWLRQSRVLWLYH UHJXODWLRQ RI LPPXQRJOREXOLQ SURGXFWLRQ

SRVLWLYH UHJXODWLRQ RI KXPRUDO LPPXQH UHVSRQVH PHGLDWHG E\ FLUFXODWLQJ LPPXQRJOREXOLQSRVLWLYH UHJXODWLRQ RI KXPRUDO LPPXQH UHVSRQVH PHGLDWHG E\ FLUFXODWLQJ LPPXQRJOREXOLQ

FHOOXODU LURQ LRQ KRPHRVWDVLVFHOOXODU LURQ LRQ KRPHRVWDVLV

KHPH WUDQVSRUWKHPH WUDQVSRUW

YLUDO SURFHVVYLUDO SURFHVV

KHPRJORELQ PHWDEROLF SURFHVVKHPRJORELQ PHWDEROLF SURFHVV

KHPH PHWDEROLF SURFHVVKHPH PHWDEROLF SURFHVV

SRVLWLYH UHJXODWLRQ RI W\URVLQH SKRVSKRU\ODWLRQ RI STAT SURWHLQSRVLWLYH UHJXODWLRQ RI W\URVLQH SKRVSKRU\ODWLRQ RI STAT SURWHLQ

SRVLWLYH UHJXODWLRQ RI LQWHUIHURQ-JDPPD-PHGLDWHG VLJQDOLQJ SDWKZD\SRVLWLYH UHJXODWLRQ RI LQWHUIHURQ-JDPPD-PHGLDWHG VLJQDOLQJ SDWKZD\

P02776P02776

LQIODPPDWRU\ UHVSRQVHLQIODPPDWRU\ UHVSRQVH

DGHQ\ODWH F\FODVH-DFWLYDWLQJ G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\DGHQ\ODWH F\FODVH-DFWLYDWLQJ G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\

SODWHOHW DFWLYDWLRQSODWHOHW DFWLYDWLRQ

QHXWURSKLO FKHPRWD[LVQHXWURSKLO FKHPRWD[LV

GHIHQVH UHVSRQVH WR SURWR]RDQGHIHQVH UHVSRQVH WR SURWR]RDQ

QHJDWLYH UHJXODWLRQ RI MHC FODVV II ELRV\QWKHWLF SURFHVVQHJDWLYH UHJXODWLRQ RI MHC FODVV II ELRV\QWKHWLF SURFHVV

SRVLWLYH UHJXODWLRQ RI PDFURSKDJH GLIIHUHQWLDWLRQSRVLWLYH UHJXODWLRQ RI PDFURSKDJH GLIIHUHQWLDWLRQ

QHJDWLYH UHJXODWLRQ RI PHJDNDU\RF\WH GLIIHUHQWLDWLRQQHJDWLYH UHJXODWLRQ RI PHJDNDU\RF\WH GLIIHUHQWLDWLRQ
SRVLWLYH UHJXODWLRQ RI WUDQVFULSWLRQ E\ RNA SRO\PHUDVH IISRVLWLYH UHJXODWLRQ RI WUDQVFULSWLRQ E\ RNA SRO\PHUDVH IINLOOLQJ E\ KRVW RI V\PELRQW FHOOVNLOOLQJ E\ KRVW RI V\PELRQW FHOOV

FKHPRNLQH-PHGLDWHG VLJQDOLQJ SDWKZD\FKHPRNLQH-PHGLDWHG VLJQDOLQJ SDWKZD\

FHOOXODU UHVSRQVH WR OLSRSRO\VDFFKDULGHFHOOXODU UHVSRQVH WR OLSRSRO\VDFFKDULGH

QHJDWLYH UHJXODWLRQ RI H[WULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\ LQ DEVHQFH RI OLJDQGQHJDWLYH UHJXODWLRQ RI H[WULQVLF DSRSWRWLF VLJQDOLQJ SDWKZD\ LQ DEVHQFH RI OLJDQG

P02647P02647

UHWLQRLG PHWDEROLF SURFHVVUHWLQRLG PHWDEROLF SURFHVV

UHJXODWLRQ RI SURWHLQ SKRVSKRU\ODWLRQUHJXODWLRQ RI SURWHLQ SKRVSKRU\ODWLRQ

HQGRWKHOLDO FHOO SUROLIHUDWLRQHQGRWKHOLDO FHOO SUROLIHUDWLRQ

QHJDWLYH UHJXODWLRQ RI F\WRNLQH SURGXFWLRQ LQYROYHG LQ LPPXQH UHVSRQVHQHJDWLYH UHJXODWLRQ RI F\WRNLQH SURGXFWLRQ LQYROYHG LQ LPPXQH UHVSRQVH

SKRVSKDWLG\OFKROLQH ELRV\QWKHWLF SURFHVVSKRVSKDWLG\OFKROLQH ELRV\QWKHWLF SURFHVV

FKROHVWHURO ELRV\QWKHWLF SURFHVVFKROHVWHURO ELRV\QWKHWLF SURFHVV

WUDQVIRUPLQJ JURZWK IDFWRU EHWD UHFHSWRU VLJQDOLQJ SDWKZD\WUDQVIRUPLQJ JURZWK IDFWRU EHWD UHFHSWRU VLJQDOLQJ SDWKZD\

G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\G SURWHLQ-FRXSOHG UHFHSWRU VLJQDOLQJ SDWKZD\

LQWHJULQ-PHGLDWHG VLJQDOLQJ SDWKZD\LQWHJULQ-PHGLDWHG VLJQDOLQJ SDWKZD\

UHVSRQVH WR QXWULHQWUHVSRQVH WR QXWULHQW

JOXFRFRUWLFRLG PHWDEROLF SURFHVVJOXFRFRUWLFRLG PHWDEROLF SURFHVV

QHJDWLYH UHJXODWLRQ RI WXPRU QHFURVLV IDFWRU-PHGLDWHG VLJQDOLQJ SDWKZD\QHJDWLYH UHJXODWLRQ RI WXPRU QHFURVLV IDFWRU-PHGLDWHG VLJQDOLQJ SDWKZD\

SRVLWLYH UHJXODWLRQ RI FKROHVWHURO HIIOX[SRVLWLYH UHJXODWLRQ RI FKROHVWHURO HIIOX[
SRVLWLYH UHJXODWLRQ RI WULJO\FHULGH FDWDEROLF SURFHVVSRVLWLYH UHJXODWLRQ RI WULJO\FHULGH FDWDEROLF SURFHVV

QHJDWLYH UHJXODWLRQ RI YHU\-ORZ-GHQVLW\ OLSRSURWHLQ SDUWLFOH UHPRGHOLQJQHJDWLYH UHJXODWLRQ RI YHU\-ORZ-GHQVLW\ OLSRSURWHLQ SDUWLFOH UHPRGHOLQJ

SHULSKHUDO QHUYRXV V\VWHP D[RQ UHJHQHUDWLRQSHULSKHUDO QHUYRXV V\VWHP D[RQ UHJHQHUDWLRQ

SURWHLQ R[LGDWLRQSURWHLQ R[LGDWLRQ

SHSWLG\O-PHWKLRQLQH PRGLILFDWLRQSHSWLG\O-PHWKLRQLQH PRGLILFDWLRQ

OLSLG VWRUDJHOLSLG VWRUDJH

UHJXODWLRQ RI LQWHVWLQDO FKROHVWHURO DEVRUSWLRQUHJXODWLRQ RI LQWHVWLQDO FKROHVWHURO DEVRUSWLRQ

DGUHQDO JODQG GHYHORSPHQWDGUHQDO JODQG GHYHORSPHQW

DQLPDO RUJDQ UHJHQHUDWLRQDQLPDO RUJDQ UHJHQHUDWLRQ

UHJXODWLRQ RI CGF42 SURWHLQ VLJQDO WUDQVGXFWLRQUHJXODWLRQ RI CGF42 SURWHLQ VLJQDO WUDQVGXFWLRQ

QHJDWLYH UHJXODWLRQ RI LQWHUOHXNLQ-1 EHWD SURGXFWLRQQHJDWLYH UHJXODWLRQ RI LQWHUOHXNLQ-1 EHWD SURGXFWLRQ

QHJDWLYH UHJXODWLRQ RI KHWHURW\SLF FHOO-FHOO DGKHVLRQQHJDWLYH UHJXODWLRQ RI KHWHURW\SLF FHOO-FHOO DGKHVLRQ

FK\ORPLFURQ UHPRGHOLQJFK\ORPLFURQ UHPRGHOLQJ

KLJK-GHQVLW\ OLSRSURWHLQ SDUWLFOH UHPRGHOLQJKLJK-GHQVLW\ OLSRSURWHLQ SDUWLFOH UHPRGHOLQJ

FK\ORPLFURQ DVVHPEO\FK\ORPLFURQ DVVHPEO\

KLJK-GHQVLW\ OLSRSURWHLQ SDUWLFOH DVVHPEO\KLJK-GHQVLW\ OLSRSURWHLQ SDUWLFOH DVVHPEO\
KLJK-GHQVLW\ OLSRSURWHLQ SDUWLFOH FOHDUDQFHKLJK-GHQVLW\ OLSRSURWHLQ SDUWLFOH FOHDUDQFH

SRVLWLYH UHJXODWLRQ RI RKR SURWHLQ VLJQDO WUDQVGXFWLRQSRVLWLYH UHJXODWLRQ RI RKR SURWHLQ VLJQDO WUDQVGXFWLRQ

OLSRSURWHLQ ELRV\QWKHWLF SURFHVVOLSRSURWHLQ ELRV\QWKHWLF SURFHVV

UHVSRQVH WR GUXJUHVSRQVH WR GUXJ

FKROHVWHURO KRPHRVWDVLVFKROHVWHURO KRPHRVWDVLV

EORRG YHVVHO HQGRWKHOLDO FHOO PLJUDWLRQEORRG YHVVHO HQGRWKHOLDO FHOO PLJUDWLRQ

UHVSRQVH WR HVWURJHQUHVSRQVH WR HVWURJHQ

SRVW-WUDQVODWLRQDO SURWHLQ PRGLILFDWLRQSRVW-WUDQVODWLRQDO SURWHLQ PRGLILFDWLRQ

SRVLWLYH UHJXODWLRQ RI IDWW\ DFLG ELRV\QWKHWLF SURFHVVSRVLWLYH UHJXODWLRQ RI IDWW\ DFLG ELRV\QWKHWLF SURFHVV

QHJDWLYH UHJXODWLRQ RI LQIODPPDWRU\ UHVSRQVHQHJDWLYH UHJXODWLRQ RI LQIODPPDWRU\ UHVSRQVH

SRVLWLYH UHJXODWLRQ RI SKDJRF\WRVLVSRVLWLYH UHJXODWLRQ RI SKDJRF\WRVLV

QHJDWLYH FKHPRWD[LVQHJDWLYH FKHPRWD[LV YLWDPLQ WUDQVSRUWYLWDPLQ WUDQVSRUW

SRVLWLYH UHJXODWLRQ RI VWUHVV ILEHU DVVHPEO\SRVLWLYH UHJXODWLRQ RI VWUHVV ILEHU DVVHPEO\

WUDQVPHPEUDQH WUDQVSRUWWUDQVPHPEUDQH WUDQVSRUW

SKRVSKROLSLG KRPHRVWDVLVSKRVSKROLSLG KRPHRVWDVLV

QHJDWLYH UHJXODWLRQ RI OLSDVH DFWLYLW\QHJDWLYH UHJXODWLRQ RI OLSDVH DFWLYLW\

QHJDWLYH UHJXODWLRQ RI FHOO DGKHVLRQ PROHFXOH SURGXFWLRQQHJDWLYH UHJXODWLRQ RI FHOO DGKHVLRQ PROHFXOH SURGXFWLRQ

WULJO\FHULGH KRPHRVWDVLVWULJO\FHULGH KRPHRVWDVLV

FKROHVWHURO LPSRUWFKROHVWHURO LPSRUW

LQWHUPHPEUDQH OLSLG WUDQVIHULQWHUPHPEUDQH OLSLG WUDQVIHU

SRVLWLYH UHJXODWLRQ RI VXEVWUDWH DGKHVLRQ-GHSHQGHQW FHOO VSUHDGLQJSRVLWLYH UHJXODWLRQ RI VXEVWUDWH DGKHVLRQ-GHSHQGHQW FHOO VSUHDGLQJ

SRVLWLYH UHJXODWLRQ RI SKRVSKROLSLG HIIOX[SRVLWLYH UHJXODWLRQ RI SKRVSKROLSLG HIIOX[

P01599P01599

LPPXQRJOREXOLQ SURGXFWLRQLPPXQRJOREXOLQ SURGXFWLRQ

FRPSOHPHQW DFWLYDWLRQ FODVVLFDO SDWKZD\FRPSOHPHQW DFWLYDWLRQ FODVVLFDO SDWKZD\

FF-HSVLORQ UHFHSWRU VLJQDOLQJ SDWKZD\FF-HSVLORQ UHFHSWRU VLJQDOLQJ SDWKZD\

FF-JDPPD UHFHSWRU VLJQDOLQJ SDWKZD\ LQYROYHG LQ SKDJRF\WRVLVFF-JDPPD UHFHSWRU VLJQDOLQJ SDWKZD\ LQYROYHG LQ SKDJRF\WRVLV

P01704P01704 P01011P01011

UHJXODWLRQ RI OLSLG PHWDEROLF SURFHVVUHJXODWLRQ RI OLSLG PHWDEROLF SURFHVV

PDLQWHQDQFH RI JDVWURLQWHVWLQDO HSLWKHOLXPPDLQWHQDQFH RI JDVWURLQWHVWLQDO HSLWKHOLXP

P13671P13671

LQ XWHUR HPEU\RQLF GHYHORSPHQWLQ XWHUR HPEU\RQLF GHYHORSPHQW
SRVLWLYH UHJXODWLRQ RI DFWLYDWLRQ RI PHPEUDQH DWWDFN FRPSOH[SRVLWLYH UHJXODWLRQ RI DFWLYDWLRQ RI PHPEUDQH DWWDFN FRPSOH[

F\WRO\VLVF\WRO\VLV

SRVLWLYH UHJXODWLRQ RI DQJLRJHQHVLVSRVLWLYH UHJXODWLRQ RI DQJLRJHQHVLV

P69905P69905

P02766P02766

SXULQH QXFOHREDVH PHWDEROLF SURFHVVSXULQH QXFOHREDVH PHWDEROLF SURFHVV

VLJQDO WUDQVGXFWLRQVLJQDO WUDQVGXFWLRQ

H[WUDFHOOXODU PDWUL[ RUJDQL]DWLRQH[WUDFHOOXODU PDWUL[ RUJDQL]DWLRQ
UHWLQRO PHWDEROLF SURFHVVUHWLQRO PHWDEROLF SURFHVV

FHOOXODU SURWHLQ PHWDEROLF SURFHVVFHOOXODU SURWHLQ PHWDEROLF SURFHVV

WK\URLG KRUPRQH WUDQVSRUWWK\URLG KRUPRQH WUDQVSRUW

P01008P01008

DFXWH LQIODPPDWRU\ UHVSRQVH WR DQWLJHQLF VWLPXOXVDFXWH LQIODPPDWRU\ UHVSRQVH WR DQWLJHQLF VWLPXOXV

ODFWDWLRQODFWDWLRQ

UHJXODWLRQ RI EORRG FRDJXODWLRQUHJXODWLRQ RI EORRG FRDJXODWLRQ

P05546P05546

FKHPRWD[LVFKHPRWD[LV

EORRG FRDJXODWLRQEORRG FRDJXODWLRQ

P00739P00739

DFXWH LQIODPPDWRU\ UHVSRQVHDFXWH LQIODPPDWRU\ UHVSRQVH

P19823P19823

K\DOXURQDQ PHWDEROLF SURFHVVK\DOXURQDQ PHWDEROLF SURFHVV

P02042P02042

A0A087;1J7A0A087;1J7

UHVSRQVH WR R[LGDWLYH VWUHVVUHVSRQVH WR R[LGDWLYH VWUHVV

R[LGDWLRQ-UHGXFWLRQ SURFHVVR[LGDWLRQ-UHGXFWLRQ SURFHVV

P35858P35858

FHOO DGKHVLRQFHOO DGKHVLRQ

E9PF=2E9PF=2

LURQ LRQ WUDQVSRUWLURQ LRQ WUDQVSRUW

P29622P29622

P19827P19827

P20742P20742

P08185P08185

A0A0B4J1<8A0A0B4J1<8

DGDSWLYH LPPXQH UHVSRQVHDGDSWLYH LPPXQH UHVSRQVH

C9JF17C9JF17

OLSLG WUDQVSRUWOLSLG WUDQVSRUW

99G<M399G<M3

OLSRSURWHLQ PHWDEROLF SURFHVVOLSRSURWHLQ PHWDEROLF SURFHVV

B Asymptomatic



 
 
 

P02763P02763

platelet degranulationplatelet degranulation

regulation of immune system processregulation of immune system process

acute-phase responseacute-phase response

negative regulation of interleukin-6 productionnegative regulation of interleukin-6 production

negative regulation of tumor necrosis factor productionnegative regulation of tumor necrosis factor production

positive regulation of interleukin-1 beta productionpositive regulation of interleukin-1 beta production

positive regulation of tumor necrosis factor productionpositive regulation of tumor necrosis factor production

neutrophil degranulationneutrophil degranulation

P00738P00738

receptor-mediated endocytosisreceptor-mediated endocytosis

positive regulation of cell deathpositive regulation of cell death

]ymogen activation]ymogen activation

response to hydrogen peroxideresponse to hydrogen peroxide

defense response to bacteriumdefense response to bacterium

negative regulation of oxidoreductase activitynegative regulation of oxidoreductase activity

cellular oxidant detoxificationcellular oxidant detoxification
negative regulation of hydrogen peroxide catabolic processnegative regulation of hydrogen peroxide catabolic process

P01766P01766

phagocytosisphagocytosis

phagocytosis engulfmentphagocytosis engulfment

complement activation classical pathwaycomplement activation classical pathway

regulation of complement activationregulation of complement activation

Fc-epsilon receptor signaling pathwayFc-epsilon receptor signaling pathway

Fc-gamma receptor signaling pathway involved in phagocytosisFc-gamma receptor signaling pathway involved in phagocytosis

innate immune responseinnate immune response

B cell receptor signaling pathwayB cell receptor signaling pathway

positive regulation of B cell activationpositive regulation of B cell activation

leukocyte migrationleukocyte migration

P63261P63261

angiogenesisangiogenesismorphogenesis of a polari]ed epitheliummorphogenesis of a polari]ed epithelium

retina homeostasisretina homeostasis

positive regulation of gene expressionpositive regulation of gene expression

positive regulation of cell migrationpositive regulation of cell migration

maintenance of blood-brain barriermaintenance of blood-brain barrier

sarcomere organi]ationsarcomere organi]ationephrin receptor signaling pathwayephrin receptor signaling pathway
regulation of stress fiber assemblyregulation of stress fiber assembly

regulation of focal adhesion assemblyregulation of focal adhesion assembly

membrane organi]ationmembrane organi]ation

platelet aggregationplatelet aggregation

cellular response to interferon-gammacellular response to interferon-gamma

positive regulation of wound healingpositive regulation of wound healing

F:structural constituent of postsynaptic actin cytoskeletonF:structural constituent of postsynaptic actin cytoskeleton

postsynaptic actin cytoskeleton organi]ationpostsynaptic actin cytoskeleton organi]ation

tight junction assemblytight junction assembly

regulation of transepithelial transportregulation of transepithelial transport

protein locali]ation to bicellular tight junctionprotein locali]ation to bicellular tight junction

P05155P05155

negative regulation of complement activationnegative regulation of complement activation

agingaging

blood coagulation intrinsic pathwayblood coagulation intrinsic pathway

blood circulationblood circulation

negative regulation of endopeptidase activitynegative regulation of endopeptidase activity

fibrinolysisfibrinolysis

P27169P27169

cholesterol metabolic processcholesterol metabolic process

response to toxic substanceresponse to toxic substance

positive regulation of cholesterol effluxpositive regulation of cholesterol efflux

dephosphorylationdephosphorylation

lipoxygenase pathwaylipoxygenase pathway

aromatic compound catabolic processaromatic compound catabolic process

response to nutrient levelsresponse to nutrient levels

positive regulation of transporter activitypositive regulation of transporter activity

negative regulation of plasma lipoprotein oxidationnegative regulation of plasma lipoprotein oxidation

carboxylic acid catabolic processcarboxylic acid catabolic process

organophosphate catabolic processorganophosphate catabolic process

phosphatidylcholine metabolic processphosphatidylcholine metabolic process

positive regulation of bindingpositive regulation of binding

response to fatty acidresponse to fatty acid

response to fluorideresponse to fluoride

P68871P68871

regulation of blood pressureregulation of blood pressure

oxygen transportoxygen transport

bicarbonate transportbicarbonate transport

nitric oxide transportnitric oxide transport

hydrogen peroxide catabolic processhydrogen peroxide catabolic process

positive regulation of nitric oxide biosynthetic processpositive regulation of nitric oxide biosynthetic process

renal absorptionrenal absorption

P02760P02760

cell adhesioncell adhesion

female pregnancyfemale pregnancy

viral processviral process

protein-chromophore linkageprotein-chromophore linkage
protein catabolic processprotein catabolic process

heme catabolic processheme catabolic process

negative regulation of JNK cascadenegative regulation of JNK cascadenegative regulation of immune responsenegative regulation of immune response

P02775P02775

inflammatory responseinflammatory response

G protein-coupled receptor signaling pathwayG protein-coupled receptor signaling pathway

neutrophil chemotaxisneutrophil chemotaxis

killing of cells of other organismkilling of cells of other organism

positive regulation of cell divisionpositive regulation of cell division

antimicrobial humoral immune response mediated by antimicrobial peptideantimicrobial humoral immune response mediated by antimicrobial peptide

chemokine-mediated signaling pathwaychemokine-mediated signaling pathway

cellular response to lipopolysaccharidecellular response to lipopolysaccharide

glucose transmembrane transportglucose transmembrane transport

P10909P10909

cell morphogenesiscell morphogenesis

microglial cell activationmicroglial cell activation

immune complex clearanceimmune complex clearance

lipid metabolic processlipid metabolic process

complement activationcomplement activation

response to virusresponse to virus

protein importprotein import

antimicrobial humoral responseantimicrobial humoral response

negative regulation of protein-containing complex assemblynegative regulation of protein-containing complex assembly

positive regulation of protein-containing complex assemblypositive regulation of protein-containing complex assembly

central nervous system myelin maintenancecentral nervous system myelin maintenance

positive regulation of proteasomal ubiquitin-dependent protein catabolic processpositive regulation of proteasomal ubiquitin-dependent protein catabolic process

regulation of cell population proliferationregulation of cell population proliferation

reverse cholesterol transportreverse cholesterol transport

positive regulation of receptor-mediated endocytosispositive regulation of receptor-mediated endocytosis

protein stabili]ationprotein stabili]ation

positive regulation of NF-kappaB transcription factor activitypositive regulation of NF-kappaB transcription factor activity

chaperone-mediated protein complex assemblychaperone-mediated protein complex assembly

response to misfolded proteinresponse to misfolded protein

chaperone-mediated protein foldingchaperone-mediated protein folding

microglial cell proliferationmicroglial cell proliferation

protein targeting to lysosome involved in chaperone-mediated autophagyprotein targeting to lysosome involved in chaperone-mediated autophagy

chaperone-mediated protein transport involved in chaperone-mediated autophagychaperone-mediated protein transport involved in chaperone-mediated autophagy

negative regulation of release of cytochrome c from mitochondrianegative regulation of release of cytochrome c from mitochondria

regulation of amyloid-beta clearanceregulation of amyloid-beta clearance

positive regulation of neuron deathpositive regulation of neuron death

positive regulation of amyloid-beta formationpositive regulation of amyloid-beta formation

negative regulation of intrinsic apoptotic signaling pathway in response to DNA damagenegative regulation of intrinsic apoptotic signaling pathway in response to DNA damage

negative regulation of amyloid-beta formationnegative regulation of amyloid-beta formation

regulation of neuronal signal transductionregulation of neuronal signal transduction

positive regulation of tau-protein kinase activitypositive regulation of tau-protein kinase activity

positive regulation of neurofibrillary tangle assemblypositive regulation of neurofibrillary tangle assembly

negative regulation of response to endoplasmic reticulum stressnegative regulation of response to endoplasmic reticulum stress

negative regulation of cellular response to thapsigarginnegative regulation of cellular response to thapsigargin

negative regulation of cellular response to tunicamycinnegative regulation of cellular response to tunicamycin

negative regulation of amyloid fibril formationnegative regulation of amyloid fibril formation

positive regulation of amyloid fibril formationpositive regulation of amyloid fibril formation

positive regulation of intrinsic apoptotic signaling pathwaypositive regulation of intrinsic apoptotic signaling pathway

P18428P18428

leukocyte chemotaxis involved in inflammatory responseleukocyte chemotaxis involved in inflammatory response

macrophage activation involved in immune responsemacrophage activation involved in immune response

cellular defense responsecellular defense response
opsoni]ationopsoni]ation

lipopolysaccharide transportlipopolysaccharide transport

cytokine-mediated signaling pathwaycytokine-mediated signaling pathway

lipopolysaccharide-mediated signaling pathwaylipopolysaccharide-mediated signaling pathway

detection of molecule of bacterial origindetection of molecule of bacterial origin

positive regulation of chemokine productionpositive regulation of chemokine production

positive regulation of interleukin-6 productionpositive regulation of interleukin-6 production

positive regulation of interleukin-8 productionpositive regulation of interleukin-8 production

positive regulation of toll-like receptor 4 signaling pathwaypositive regulation of toll-like receptor 4 signaling pathway

positive regulation of macrophage activationpositive regulation of macrophage activation

positive regulation of cytolysispositive regulation of cytolysis

defense response to Gram-negative bacteriumdefense response to Gram-negative bacterium

defense response to Gram-positive bacteriumdefense response to Gram-positive bacterium

positive regulation of respiratory burst involved in inflammatory responsepositive regulation of respiratory burst involved in inflammatory response

cellular response to lipoteichoic acidcellular response to lipoteichoic acid

positive regulation of neutrophil chemotaxispositive regulation of neutrophil chemotaxis

P04004P04004

positive regulation of smooth muscle cell migrationpositive regulation of smooth muscle cell migration

negative regulation of blood coagulationnegative regulation of blood coagulation

extracellular matrix organi]ationextracellular matrix organi]ation

positive regulation of vascular endothelial growth factor receptor signaling pathwaypositive regulation of vascular endothelial growth factor receptor signaling pathway

positive regulation of protein bindingpositive regulation of protein binding

cell adhesion mediated by integrincell adhesion mediated by integrin

endodermal cell differentiationendodermal cell differentiation

positive regulation of peptidyl-tyrosine phosphorylationpositive regulation of peptidyl-tyrosine phosphorylation

smooth muscle cell-matrix adhesionsmooth muscle cell-matrix adhesion

P59666P59666

innate immune response in mucosainnate immune response in mucosa

antibacterial humoral responseantibacterial humoral response

intracellular estrogen receptor signaling pathwayintracellular estrogen receptor signaling pathway

defense response to fungusdefense response to fungus

defense response to virusdefense response to virus

membrane disruption in other organismmembrane disruption in other organism

P04196P04196

positive regulation of immune response to tumor cellpositive regulation of immune response to tumor cell

negative regulation of cell population proliferationnegative regulation of cell population proliferation

regulation of gene expressionregulation of gene expression

regulation of platelet activationregulation of platelet activation

negative regulation of lamellipodium assemblynegative regulation of lamellipodium assembly

heme transportheme transport

negative regulation of angiogenesisnegative regulation of angiogenesis

negative regulation of cell growthnegative regulation of cell growth

regulation of actin cytoskeleton organi]ationregulation of actin cytoskeleton organi]ation

negative regulation of cell adhesion mediated by integrinnegative regulation of cell adhesion mediated by integrin

positive regulation of apoptotic processpositive regulation of apoptotic process

regulation of protein-containing complex assemblyregulation of protein-containing complex assembly

negative regulation of blood vessel endothelial cell migrationnegative regulation of blood vessel endothelial cell migration

regulation of peptidyl-tyrosine phosphorylationregulation of peptidyl-tyrosine phosphorylation

cytolysis by host of symbiont cellscytolysis by host of symbiont cells

positive regulation of focal adhesion assemblypositive regulation of focal adhesion assembly

negative regulation of fibrinolysisnegative regulation of fibrinolysis

negative regulation of vascular endothelial growth factor signaling pathwaynegative regulation of vascular endothelial growth factor signaling pathway

positive regulation of blood vessel remodelingpositive regulation of blood vessel remodeling

negative regulation of endothelial cell chemotaxisnegative regulation of endothelial cell chemotaxis

P02743P02743

negative regulation of acute inflammatory responsenegative regulation of acute inflammatory response

protein foldingprotein folding

cellular protein metabolic processcellular protein metabolic process

negative regulation by host of viral exo-alpha-sialidase activitynegative regulation by host of viral exo-alpha-sialidase activity

negative regulation by host of viral glycoprotein metabolic processnegative regulation by host of viral glycoprotein metabolic process

negative regulation of monocyte differentiationnegative regulation of monocyte differentiation

negative regulation of viral entry into host cellnegative regulation of viral entry into host cell

negative regulation of wound healingnegative regulation of wound healing

A0A0J9YY99A0A0J9YY99

phagocytosis recognitionphagocytosis recognition

A0A0B4J1V2A0A0B4J1V2

A0A0C4DH31A0A0C4DH31

A0A0A0MS15A0A0A0MS15

A0A0C4DH38A0A0C4DH38

A0A0B4J1V0A0A0B4J1V0

P01019P01019

activation of MAPK activityactivation of MAPK activity

positive regulation of cytokine productionpositive regulation of cytokine production

blood vessel remodelingblood vessel remodeling

renin-angiotensin regulation of aldosterone productionrenin-angiotensin regulation of aldosterone production

regulation of renal output by angiotensinregulation of renal output by angiotensin

regulation of heart rateregulation of heart rate

maintenance of blood vessel diameter homeostasis by renin-angiotensinmaintenance of blood vessel diameter homeostasis by renin-angiotensin

angiotensin-mediated drinking behaviorangiotensin-mediated drinking behavior

positive regulation of extracellular matrix constituent secretionpositive regulation of extracellular matrix constituent secretion

protein import into nucleusprotein import into nucleus

cellular sodium ion homeostasiscellular sodium ion homeostasisG protein-coupled receptor signaling pathway coupled to cGMP nucleotide second messengerG protein-coupled receptor signaling pathway coupled to cGMP nucleotide second messenger

phospholipase C-activating G protein-coupled receptor signaling pathwayphospholipase C-activating G protein-coupled receptor signaling pathway

activation of phospholipase C activityactivation of phospholipase C activity

positive regulation of cytosolic calcium ion concentrationpositive regulation of cytosolic calcium ion concentration

nitric oxide mediated signal transductionnitric oxide mediated signal transduction

associative learningassociative learning

positive regulation of activation of Janus kinase activitypositive regulation of activation of Janus kinase activity

positive regulation of endothelial cell migrationpositive regulation of endothelial cell migration

positive regulation of cardiac muscle hypertrophypositive regulation of cardiac muscle hypertrophy

negative regulation of gene expressionnegative regulation of gene expression

positive regulation of cardiac muscle cell apoptotic processpositive regulation of cardiac muscle cell apoptotic process

positive regulation of macrophage derived foam cell differentiationpositive regulation of macrophage derived foam cell differentiation

positive regulation of cholesterol esterificationpositive regulation of cholesterol esterification

positive regulation of neuron projection developmentpositive regulation of neuron projection development

regulation of norepinephrine secretionregulation of norepinephrine secretion

positive regulation of phosphatidylinositol 3-kinase signalingpositive regulation of phosphatidylinositol 3-kinase signaling

artery smooth muscle contractionartery smooth muscle contraction

response to muscle activity involved in regulation of muscle adaptationresponse to muscle activity involved in regulation of muscle adaptation

regulation of vasoconstrictionregulation of vasoconstrictionresponse to estradiolresponse to estradiol

positive regulation of superoxide anion generationpositive regulation of superoxide anion generation

positive regulation of NAD(P)H oxidase activitypositive regulation of NAD(P)H oxidase activity

negative regulation of tissue remodelingnegative regulation of tissue remodeling

low-density lipoprotein particle remodelinglow-density lipoprotein particle remodeling

operant conditioningoperant conditioning

positive regulation of renal sodium excretionpositive regulation of renal sodium excretion

angiotensin-activated signaling pathwayangiotensin-activated signaling pathway

vasodilationvasodilation

negative regulation of MAP kinase activitynegative regulation of MAP kinase activity

positive regulation of epidermal growth factor receptor signaling pathwaypositive regulation of epidermal growth factor receptor signaling pathway

positive regulation of blood pressurepositive regulation of blood pressure

positive regulation of transcription DNA-templatedpositive regulation of transcription DNA-templated

positive regulation of insulin receptor signaling pathwaypositive regulation of insulin receptor signaling pathway

positive regulation of fibroblast proliferationpositive regulation of fibroblast proliferation

regulation of long-term neuronal synaptic plasticityregulation of long-term neuronal synaptic plasticity

positive regulation of inflammatory responsepositive regulation of inflammatory response

negative regulation of neurotrophin TRK receptor signaling pathwaynegative regulation of neurotrophin TRK receptor signaling pathway

stress-activated MAPK cascadestress-activated MAPK cascade
regulation of calcium ion transportregulation of calcium ion transport

regulation of transmission of nerve impulseregulation of transmission of nerve impulse

cell growth involved in cardiac muscle cell developmentcell growth involved in cardiac muscle cell development

positive regulation of protein tyrosine kinase activitypositive regulation of protein tyrosine kinase activity

ERK1 and ERK2 cascadeERK1 and ERK2 cascade

uterine smooth muscle contractionuterine smooth muscle contraction

cellular response to mechanical stimuluscellular response to mechanical stimulus

positive regulation of branching involved in ureteric bud morphogenesispositive regulation of branching involved in ureteric bud morphogenesis

obsolete positive regulation of blood vessel diameterobsolete positive regulation of blood vessel diameter

regulation of extracellular matrix assemblyregulation of extracellular matrix assembly

positive regulation of membrane hyperpolari]ationpositive regulation of membrane hyperpolari]ation

positive regulation of gap junction assemblypositive regulation of gap junction assembly

regulation of cardiac conductionregulation of cardiac conduction

positive regulation of vascular associated smooth muscle cell proliferationpositive regulation of vascular associated smooth muscle cell proliferation

positive regulation of vascular associated smooth muscle cell migrationpositive regulation of vascular associated smooth muscle cell migration

positive regulation of L-lysine import across plasma membranepositive regulation of L-lysine import across plasma membrane

positive regulation of L-arginine import across plasma membranepositive regulation of L-arginine import across plasma membrane

negative regulation of sodium ion transmembrane transporter activitynegative regulation of sodium ion transmembrane transporter activity

positive regulation of extrinsic apoptotic signaling pathwaypositive regulation of extrinsic apoptotic signaling pathway

P02741P02741

negative regulation of macrophage derived foam cell differentiationnegative regulation of macrophage derived foam cell differentiation

negative regulation of lipid storagenegative regulation of lipid storage

regulation of interleukin-8 productionregulation of interleukin-8 production

negative regulation of mononuclear cell proliferationnegative regulation of mononuclear cell proliferation

negative regulation by host of viral processnegative regulation by host of viral process

obsolete negative regulation of blood vessel diameterobsolete negative regulation of blood vessel diameter

P02790P02790

positive regulation of immunoglobulin productionpositive regulation of immunoglobulin production

positive regulation of humoral immune response mediated by circulating immunoglobulinpositive regulation of humoral immune response mediated by circulating immunoglobulin

cellular iron ion homeostasiscellular iron ion homeostasis

hemoglobin metabolic processhemoglobin metabolic process

heme metabolic processheme metabolic process

positive regulation of tyrosine phosphorylation of STAT proteinpositive regulation of tyrosine phosphorylation of STAT protein

positive regulation of interferon-gamma-mediated signaling pathwaypositive regulation of interferon-gamma-mediated signaling pathway

P02776P02776

adenylate cyclase-activating G protein-coupled receptor signaling pathwayadenylate cyclase-activating G protein-coupled receptor signaling pathway
platelet activationplatelet activation

defense response to proto]oandefense response to proto]oan

negative regulation of MHC class II biosynthetic processnegative regulation of MHC class II biosynthetic process

positive regulation of macrophage differentiationpositive regulation of macrophage differentiation

negative regulation of megakaryocyte differentiationnegative regulation of megakaryocyte differentiation

positive regulation of transcription by RNA polymerase IIpositive regulation of transcription by RNA polymerase II

killing by host of symbiont cellskilling by host of symbiont cells

negative regulation of extrinsic apoptotic signaling pathway in absence of ligandnegative regulation of extrinsic apoptotic signaling pathway in absence of ligand

P06727P06727

retinoid metabolic processretinoid metabolic process

cholesterol biosynthetic processcholesterol biosynthetic process

response to lipid hydroperoxideresponse to lipid hydroperoxide

leukocyte cell-cell adhesionleukocyte cell-cell adhesion

positive regulation of triglyceride catabolic processpositive regulation of triglyceride catabolic process

removal of superoxide radicalsremoval of superoxide radicals

regulation of intestinal cholesterol absorptionregulation of intestinal cholesterol absorption

cholesterol effluxcholesterol efflux

phospholipid effluxphospholipid efflux

chylomicron remodelingchylomicron remodeling

very-low-density lipoprotein particle remodelingvery-low-density lipoprotein particle remodeling

high-density lipoprotein particle remodelinghigh-density lipoprotein particle remodeling
chylomicron assemblychylomicron assembly

high-density lipoprotein particle assemblyhigh-density lipoprotein particle assembly

response to stilbenoidresponse to stilbenoid

lipoprotein metabolic processlipoprotein metabolic process

cholesterol homeostasischolesterol homeostasispositive regulation of fatty acid biosynthetic processpositive regulation of fatty acid biosynthetic process

positive regulation of lipoprotein lipase activitypositive regulation of lipoprotein lipase activity

triglyceride homeostasistriglyceride homeostasis

intermembrane lipid transferintermembrane lipid transfer

P02787P02787

actin filament organi]ationactin filament organi]ation

activation of JUN kinase activityactivation of JUN kinase activity

osteoclast differentiationosteoclast differentiation

regulation of protein stabilityregulation of protein stability

transferrin transporttransferrin transport

regulation of iron ion transportregulation of iron ion transport

post-translational protein modificationpost-translational protein modification

positive regulation of bone resorptionpositive regulation of bone resorption

positive regulation of transcriptionpositive regulation of transcription

SMAD protein signal transductionSMAD protein signal transduction

cellular response to iron ioncellular response to iron ion

positive regulation of cell motilitypositive regulation of cell motility

P02647P02647 regulation of protein phosphorylationregulation of protein phosphorylation

endothelial cell proliferationendothelial cell proliferation

negative regulation of cytokine production involved in immune responsenegative regulation of cytokine production involved in immune response

phosphatidylcholine biosynthetic processphosphatidylcholine biosynthetic process

transforming growth factor beta receptor signaling pathwaytransforming growth factor beta receptor signaling pathway

integrin-mediated signaling pathwayintegrin-mediated signaling pathway

response to nutrientresponse to nutrient

glucocorticoid metabolic processglucocorticoid metabolic process

negative regulation of tumor necrosis factor-mediated signaling pathwaynegative regulation of tumor necrosis factor-mediated signaling pathway

negative regulation of very-low-density lipoprotein particle remodelingnegative regulation of very-low-density lipoprotein particle remodeling

peripheral nervous system axon regenerationperipheral nervous system axon regeneration

protein oxidationprotein oxidation

peptidyl-methionine modificationpeptidyl-methionine modification

lipid storagelipid storage

adrenal gland developmentadrenal gland development

animal organ regenerationanimal organ regeneration

regulation of Cdc42 protein signal transductionregulation of Cdc42 protein signal transduction

negative regulation of interleukin-1 beta productionnegative regulation of interleukin-1 beta production

negative regulation of heterotypic cell-cell adhesionnegative regulation of heterotypic cell-cell adhesion

high-density lipoprotein particle clearancehigh-density lipoprotein particle clearance

positive regulation of Rho protein signal transductionpositive regulation of Rho protein signal transduction

lipoprotein biosynthetic processlipoprotein biosynthetic process

response to drugresponse to drug

blood vessel endothelial cell migrationblood vessel endothelial cell migration

response to estrogenresponse to estrogen

negative regulation of inflammatory responsenegative regulation of inflammatory response

positive regulation of phagocytosispositive regulation of phagocytosis

negative chemotaxisnegative chemotaxis

vitamin transportvitamin transport

positive regulation of stress fiber assemblypositive regulation of stress fiber assembly

transmembrane transporttransmembrane transport

phospholipid homeostasisphospholipid homeostasis

negative regulation of lipase activitynegative regulation of lipase activity

negative regulation of cell adhesion molecule productionnegative regulation of cell adhesion molecule production

cholesterol importcholesterol import

positive regulation of substrate adhesion-dependent cell spreadingpositive regulation of substrate adhesion-dependent cell spreading

positive regulation of phospholipid effluxpositive regulation of phospholipid efflux

P01717P01717

immunoglobulin productionimmunoglobulin production

P02748P02748cell killingcell killing

complement activation alternative pathwaycomplement activation alternative pathway

cytolysiscytolysis

protein homooligomeri]ationprotein homooligomeri]ation

P01599P01599
P01602P01602

P0C0L4P0C0L4

positive regulation of apoptotic cell clearancepositive regulation of apoptotic cell clearance

P01011P01011

regulation of lipid metabolic processregulation of lipid metabolic process

maintenance of gastrointestinal epitheliummaintenance of gastrointestinal epithelium

P19652P19652

P13671P13671

in utero embryonic developmentin utero embryonic development

positive regulation of activation of membrane attack complexpositive regulation of activation of membrane attack complex

positive regulation of angiogenesispositive regulation of angiogenesis

P69905P69905

P01008P01008
acute inflammatory response to antigenic stimulusacute inflammatory response to antigenic stimulus

lactationlactation

regulation of blood coagulationregulation of blood coagulation

A0A0C4DH25A0A0C4DH25

P25311P25311

detection of chemical stimulus involved in sensory perception of bitter tastedetection of chemical stimulus involved in sensory perception of bitter taste

antigen processing and presentation of endogenous peptide antigen via MHC class Ibantigen processing and presentation of endogenous peptide antigen via MHC class Ib

protein transmembrane transportprotein transmembrane transport

RNA phosphodiester bond hydrolysisRNA phosphodiester bond hydrolysis

P55056P55056

lipid transportlipid transport

positive regulation of sequestering of triglyceridepositive regulation of sequestering of triglyceride

very-low-density lipoprotein particle assemblyvery-low-density lipoprotein particle assembly

very-low-density lipoprotein particle clearancevery-low-density lipoprotein particle clearance

P04003P04003response to symbiotic bacteriumresponse to symbiotic bacterium

positive regulation of protein catabolic processpositive regulation of protein catabolic process

negative regulation of complement activation classical pathwaynegative regulation of complement activation classical pathway

regulation of opsoni]ationregulation of opsoni]ation

P04275P04275

blood coagulationblood coagulation

cell-substrate adhesioncell-substrate adhesion

A0A140TA29A0A140TA29

P10643P10643

Q08380Q08380

endocytosisendocytosis

signal transductionsignal transduction

P05546P05546 chemotaxischemotaxisP00739P00739

acute inflammatory responseacute inflammatory response

P08603P08603

regulation of complement-dependent cytotoxicityregulation of complement-dependent cytotoxicity

P02042P02042

B4DPQ0B4DPQ0

proteolysisproteolysis

A0A087X1J7A0A087X1J7

response to oxidative stressresponse to oxidative stress

oxidation-reduction processoxidation-reduction process

P35858P35858

K7ER74K7ER74

positive regulation of catalytic activitypositive regulation of catalytic activity

P19827P19827

hyaluronan metabolic processhyaluronan metabolic process

P08185P08185

A0A0B4J1Y8A0A0B4J1Y8

adaptive immune responseadaptive immune response

A0A0C4DH68A0A0C4DH68

G3XAM2G3XAM2

C9JF17C9JF17

V9GYM3V9GYM3

B0YIW2B0YIW2

G3V2W1G3V2W1

P05543P05543

thyroid hormone transportthyroid hormone transport

A0A096LPE2A0A096LPE2

A0A087WSY5A0A087WSY5

A0A3B3ISJ1A0A3B3ISJ1

C Recovered



 
 
 

P02763

platelet degranulation

regulation of immune s\stem process

acute-phase response

negative regulation of interleukin-6 production

negative regulation of tumor necrosis factor production

positive regulation of interleukin-1 beta production

positive regulation of tumor necrosis factor production

neutrophil degranulation

P01023

negative regulation of complement activation
blood coagulation intrinsic pathwa\

negative regulation of endopeptidase activit\

e[tracellular matri[ disassembl\

stem cell differentiation

regulation of small GTPase mediated signal transduction

P02768

retina homeostasis

receptor-mediated endoc\tosis

cellular response to starvation

high-densit\ lipoprotein particle remodeling

negative regulation of apoptotic process

post-translational protein modification

maintenance of mitochondrion location

cellular o[idant deto[ification

P00738

positive regulation of cell death

]\mogen activation

response to h\drogen pero[ide

defense response to bacterium

negative regulation of o[idoreductase activit\
negative regulation of h\drogen pero[ide catabolic process

P01766

phagoc\tosis

phagoc\tosis engulfment

complement activation classical pathwa\

regulation of complement activation

Fc-epsilon receptor signaling pathwa\

Fc-gamma receptor signaling pathwa\ involved in phagoc\tosisinnate immune response

B cell receptor signaling pathwa\
positive regulation of B cell activation

leukoc\te migration

P63261

angiogenesis

morphogenesis of a polari]ed epithelium

positive regulation of gene e[pression

positive regulation of cell migration

maintenance of blood-brain barrier

sarcomere organi]ation

ephrin receptor signaling pathwa\

regulation of stress fiber assembl\

regulation of focal adhesion assembl\

membrane organi]ation

platelet aggregation

cellular response to interferon-gamma

positive regulation of wound healing

F:structural constituent of posts\naptic actin c\toskeleton

posts\naptic actin c\toskeleton organi]ationtight junction assembl\

regulation of transepithelial transport

protein locali]ation to bicellular tight junction

P05155

aging

blood circulation
fibrinol\sis

P27169

cholesterol metabolic process
response to to[ic substance

positive regulation of cholesterol efflu[

dephosphor\lation

lipo[\genase pathwa\
aromatic compound catabolic process

response to nutrient levels

positive regulation of transporter activit\

negative regulation of plasma lipoprotein o[idation

carbo[\lic acid catabolic process

organophosphate catabolic process

phosphatid\lcholine metabolic process

positive regulation of binding

response to fatt\ acid

response to fluoride

P68871

regulation of blood pressure

o[\gen transport

bicarbonate transport

nitric o[ide transport

h\drogen pero[ide catabolic process

positive regulation of nitric o[ide bios\nthetic process

renal absorption

P02760

cell adhesion

female pregnanc\

viral process

protein-chromophore linkage

protein catabolic process

heme catabolic process
negative regulation of JNK cascade

negative regulation of immune response

P10909

cell morphogenesis

microglial cell activation immune comple[ clearance

lipid metabolic processcomplement activation

response to virus

protein import

antimicrobial humoral response

negative regulation of protein-containing comple[ assembl\

positive regulation of protein-containing comple[ assembl\

central nervous s\stem m\elin maintenance

positive regulation of proteasomal ubiquitin-dependent protein catabolic process

regulation of cell population proliferation

reverse cholesterol transport

positive regulation of receptor-mediated endoc\tosis

protein stabili]ation

positive regulation of NF-kappaB transcription factor activit\

chaperone-mediated protein comple[ assembl\

response to misfolded protein

chaperone-mediated protein folding

microglial cell proliferation

protein targeting to l\sosome involved in chaperone-mediated autophag\

chaperone-mediated protein transport involved in chaperone-mediated autophag\

negative regulation of release of c\tochrome c from mitochondria

regulation of am\loid-beta clearance

positive regulation of neuron death

positive regulation of am\loid-beta formation

negative regulation of intrinsic apoptotic signaling pathwa\ in response to DNA damage

negative regulation of am\loid-beta formationregulation of neuronal signal transduction

positive regulation of tau-protein kinase activit\

positive regulation of neurofibrillar\ tangle assembl\

negative regulation of response to endoplasmic reticulum stress

negative regulation of cellular response to thapsigargin

negative regulation of cellular response to tunicam\cin

negative regulation of am\loid fibril formation

positive regulation of am\loid fibril formation

positive regulation of intrinsic apoptotic signaling pathwa\

P18428

leukoc\te chemota[is involved in inflammator\ response

macrophage activation involved in immune response

cellular defense response

opsoni]ation

lipopol\saccharide transport

c\tokine-mediated signaling pathwa\

lipopol\saccharide-mediated signaling pathwa\

detection of molecule of bacterial origin

positive regulation of chemokine production

positive regulation of interleukin-6 production
positive regulation of interleukin-8 production

positive regulation of toll-like receptor 4 signaling pathwa\

positive regulation of macrophage activation

positive regulation of c\tol\sis

defense response to Gram-negative bacteriumdefense response to Gram-positive bacterium

positive regulation of respirator\ burst involved in inflammator\ response

cellular response to lipoteichoic acid

positive regulation of neutrophil chemota[is

P04004

positive regulation of smooth muscle cell migration

negative regulation of blood coagulation

e[tracellular matri[ organi]ation

positive regulation of vascular endothelial growth factor receptor signaling pathwa\

positive regulation of protein binding

cell adhesion mediated b\ integrin

endodermal cell differentiation

positive regulation of peptid\l-t\rosine phosphor\lation

smooth muscle cell-matri[ adhesion

P59666

innate immune response in mucosa

antibacterial humoral response

intracellular estrogen receptor signaling pathwa\

killing of cells of other organism

defense response to fungus

defense response to virus

membrane disruption in other organism

antimicrobial humoral immune response mediated b\ antimicrobial peptide

cellular response to lipopol\saccharide

P04196

positive regulation of immune response to tumor cell

negative regulation of cell population proliferation

regulation of gene e[pression

regulation of platelet activation

negative regulation of lamellipodium assembl\

heme transport

negative regulation of angiogenesis

negative regulation of cell growth

regulation of actin c\toskeleton organi]ation

negative regulation of cell adhesion mediated b\ integrin

positive regulation of apoptotic process

regulation of protein-containing comple[ assembl\
negative regulation of blood vessel endothelial cell migration

regulation of peptid\l-t\rosine phosphor\lationc\tol\sis b\ host of s\mbiont cells

positive regulation of focal adhesion assembl\negative regulation of fibrinol\sis

negative regulation of vascular endothelial growth factor signaling pathwa\

positive regulation of blood vessel remodeling

negative regulation of endothelial cell chemota[is

P02743

negative regulation of acute inflammator\ response

protein folding

cellular protein metabolic process

negative regulation b\ host of viral e[o-alpha-sialidase activit\
negative regulation b\ host of viral gl\coprotein metabolic process

negative regulation of monoc\te differentiationnegative regulation of viral entr\ into host cell

negative regulation of wound healing

P23142
negative regulation of protein phosphor\lation

integrin-mediated signaling pathwa\

embr\o implantation

positive regulation of peptidase activit\

positive regulation of fibroblast proliferation

negative regulation of ERK1 and ERK2 cascade

negative regulation of transforming growth factor beta production

blood coagulation fibrin clot formation

negative regulation of substrate adhesion-dependent cell spreading

negative regulation of transformation of host cell b\ virus

positive regulation of substrate-dependent cell migrationnegative regulation of cell motilit\

negative regulation of stem cell proliferation

A0A0J9YXX1

phagoc\tosis recognition

A0A075B7D0A0A0C4DH35
A0A0J9YY99

A0A0B4J1V2

A0A0C4DH31
A0A0A0MS15

A0A0C4DH38

P01019

activation of MAPK activit\

positive regulation of c\tokine productionblood vessel remodeling

renin-angiotensin regulation of aldosterone production

regulation of renal output b\ angiotensin

regulation of heart rate
maintenance of blood vessel diameter homeostasis b\ renin-angiotensin

angiotensin-mediated drinking behavior

positive regulation of e[tracellular matri[ constituent secretion

protein import into nucleus

cellular sodium ion homeostasis

G protein-coupled receptor signaling pathwa\ coupled to cGMP nucleotide second messenger

phospholipase C-activating G protein-coupled receptor signaling pathwa\

activation of phospholipase C activit\
positive regulation of c\tosolic calcium ion concentration

nitric o[ide mediated signal transduction

associative learning

positive regulation of activation of Janus kinase activit\

positive regulation of endothelial cell migration

positive regulation of cardiac muscle h\pertroph\

negative regulation of gene e[pression

positive regulation of cardiac muscle cell apoptotic process

positive regulation of macrophage derived foam cell differentiation

positive regulation of cholesterol esterification

positive regulation of neuron projection development

regulation of norepinephrine secretion

positive regulation of phosphatid\linositol 3-kinase signaling

arter\ smooth muscle contraction

response to muscle activit\ involved in regulation of muscle adaptation

regulation of vasoconstriction

response to estradiol

positive regulation of supero[ide anion generation

positive regulation of NAD(P)H o[idase activit\

negative regulation of tissue remodeling

low-densit\ lipoprotein particle remodeling

operant conditioning

positive regulation of renal sodium e[cretionangiotensin-activated signaling pathwa\

vasodilation

negative regulation of MAP kinase activit\

positive regulation of epidermal growth factor receptor signaling pathwa\

positive regulation of blood pressure

positive regulation of transcription DNA-templated

positive regulation of insulin receptor signaling pathwa\
regulation of long-term neuronal s\naptic plasticit\

positive regulation of inflammator\ response

negative regulation of neurotrophin TRK receptor signaling pathwa\

stress-activated MAPK cascade

regulation of calcium ion transportregulation of transmission of nerve impulse
cell growth involved in cardiac muscle cell development

positive regulation of protein t\rosine kinase activit\

ERK1 and ERK2 cascade

uterine smooth muscle contraction

cellular response to mechanical stimulus

positive regulation of branching involved in ureteric bud morphogenesis

obsolete positive regulation of blood vessel diameterregulation of e[tracellular matri[ assembl\

positive regulation of membrane h\perpolari]ation

positive regulation of gap junction assembl\

regulation of cardiac conduction

positive regulation of vascular associated smooth muscle cell proliferation

positive regulation of vascular associated smooth muscle cell migration

positive regulation of L-l\sine import across plasma membrane positive regulation of L-arginine import across plasma membrane

negative regulation of sodium ion transmembrane transporter activit\

positive regulation of e[trinsic apoptotic signaling pathwa\

P02741

negative regulation of macrophage derived foam cell differentiation

negative regulation of lipid storage

regulation of interleukin-8 production

negative regulation of mononuclear cell proliferation

negative regulation b\ host of viral process
obsolete negative regulation of blood vessel diameter

P02790

positive regulation of immunoglobulin production

positive regulation of humoral immune response mediated b\ circulating immunoglobulin

cellular iron ion homeostasis

hemoglobin metabolic process

heme metabolic process

positive regulation of t\rosine phosphor\lation of STAT protein

positive regulation of interferon-gamma-mediated signaling pathwa\

P06727

retinoid metabolic process

cholesterol bios\nthetic process
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Supplementary Fig. 2. High-resolution network analysis of interactions between proteins and 
BPs characterized using Graph Theory algorithms. High resolution networks reflect the 
proteins and BPs in (A) healthy, (B) asymptomatic, (C) recovered, (D) nonsevere and (E) 
severe individual cohorts. The colors of the chart show cluster, or groups of proteins and BPs 

P02763P02763

platelet degranulationplatelet degranulation

regulation of immune s\stem processregulation of immune s\stem process

acute-phase responseacute-phase response

negative regulation of interleukin-6 productionnegative regulation of interleukin-6 production

negative regulation of tumor necrosis factor productionnegative regulation of tumor necrosis factor production

positive regulation of interleukin-1 beta productionpositive regulation of interleukin-1 beta production

positive regulation of tumor necrosis factor productionpositive regulation of tumor necrosis factor production

neutrophil degranulationneutrophil degranulation

P02768P02768

retina homeostasisretina homeostasis

receptor-mediated endoc\tosisreceptor-mediated endoc\tosis

cellular response to starvationcellular response to starvation

high-densit\ lipoprotein particle remodelinghigh-densit\ lipoprotein particle remodeling

negative regulation of apoptotic processnegative regulation of apoptotic process

post-translational protein modificationpost-translational protein modification

maintenance of mitochondrion locationmaintenance of mitochondrion location

cellular o[idant deto[ificationcellular o[idant deto[ification

P00738P00738

positive regulation of cell deathpositive regulation of cell death

]\mogen activation]\mogen activation

response to h\drogen pero[ideresponse to h\drogen pero[ide

defense response to bacteriumdefense response to bacterium

negative regulation of o[idoreductase activit\negative regulation of o[idoreductase activit\

negative regulation of h\drogen pero[ide catabolic processnegative regulation of h\drogen pero[ide catabolic process

P01766P01766

phagoc\tosisphagoc\tosis

phagoc\tosis engulfmentphagoc\tosis engulfment

complement activation classical pathwa\complement activation classical pathwa\regulation of complement activationregulation of complement activation

Fc-epsilon receptor signaling pathwa\Fc-epsilon receptor signaling pathwa\

Fc-gamma receptor signaling pathwa\ involved in phagoc\tosisFc-gamma receptor signaling pathwa\ involved in phagoc\tosis

innate immune responseinnate immune response

B cell receptor signaling pathwa\B cell receptor signaling pathwa\

positive regulation of B cell activationpositive regulation of B cell activation

leukoc\te migrationleukoc\te migration

P63261P63261

angiogenesisangiogenesis

morphogenesis of a polari]ed epitheliummorphogenesis of a polari]ed epithelium

positive regulation of gene e[pressionpositive regulation of gene e[pression

positive regulation of cell migrationpositive regulation of cell migration

maintenance of blood-brain barriermaintenance of blood-brain barrier
sarcomere organi]ationsarcomere organi]ationephrin receptor signaling pathwa\ephrin receptor signaling pathwa\regulation of stress fiber assembl\regulation of stress fiber assembl\

regulation of focal adhesion assembl\regulation of focal adhesion assembl\

membrane organi]ationmembrane organi]ation

platelet aggregationplatelet aggregation

cellular response to interferon-gammacellular response to interferon-gamma

positive regulation of wound healingpositive regulation of wound healing

F:structural constituent of posts\naptic actin c\toskeletonF:structural constituent of posts\naptic actin c\toskeleton

posts\naptic actin c\toskeleton organi]ationposts\naptic actin c\toskeleton organi]ation
tight junction assembl\tight junction assembl\

regulation of transepithelial transportregulation of transepithelial transportprotein locali]ation to bicellular tight junctionprotein locali]ation to bicellular tight junction

P05155P05155

negative regulation of complement activationnegative regulation of complement activation

agingaging

blood coagulation intrinsic pathwa\blood coagulation intrinsic pathwa\

blood circulationblood circulation

negative regulation of endopeptidase activit\negative regulation of endopeptidase activit\

fibrinol\sisfibrinol\sis

P68871P68871

regulation of blood pressureregulation of blood pressure

o[\gen transporto[\gen transport

bicarbonate transportbicarbonate transport

nitric o[ide transportnitric o[ide transport

h\drogen pero[ide catabolic processh\drogen pero[ide catabolic process

positive regulation of nitric o[ide bios\nthetic processpositive regulation of nitric o[ide bios\nthetic process

renal absorptionrenal absorption

P02751P02751

regulation of protein phosphor\lationregulation of protein phosphor\lation

cell-substrate junction assembl\cell-substrate junction assembl\

calcium-independent cell-matri[ adhesioncalcium-independent cell-matri[ adhesion

integrin-mediated signaling pathwa\integrin-mediated signaling pathwa\

heart developmentheart development

regulation of cell shaperegulation of cell shape

positive regulation of peptidase activit\positive regulation of peptidase activit\

peptide cross-linkingpeptide cross-linking

c\tokine-mediated signaling pathwa\c\tokine-mediated signaling pathwa\

e[tracellular matri[ organi]atione[tracellular matri[ organi]ation

integrin activationintegrin activation

substrate adhesion-dependent cell spreadingsubstrate adhesion-dependent cell spreading

endodermal cell differentiationendodermal cell differentiation

positive regulation of a[on e[tensionpositive regulation of a[on e[tension

inositol phosphate-mediated signalinginositol phosphate-mediated signaling

positive regulation of fibroblast proliferationpositive regulation of fibroblast proliferation

biological process involved in interaction with s\mbiontbiological process involved in interaction with s\mbiont

regulation of ERK1 and ERK2 cascaderegulation of ERK1 and ERK2 cascade

negative regulation of transforming growth factor beta productionnegative regulation of transforming growth factor beta production

blood coagulation fibrin clot formationblood coagulation fibrin clot formation

neural crest cell migration involved in autonomic nervous s\stem developmentneural crest cell migration involved in autonomic nervous s\stem development

positive regulation of substrate-dependent cell migrationpositive regulation of substrate-dependent cell migrationP02760P02760

cell adhesioncell adhesion

female pregnanc\female pregnanc\

viral processviral process

protein-chromophore linkageprotein-chromophore linkage

protein catabolic processprotein catabolic process

heme catabolic processheme catabolic process

negative regulation of JNK cascadenegative regulation of JNK cascade

negative regulation of immune responsenegative regulation of immune response

P10909P10909

cell morphogenesiscell morphogenesis

microglial cell activationmicroglial cell activationimmune comple[ clearanceimmune comple[ clearance

lipid metabolic processlipid metabolic process

complement activationcomplement activation

response to virusresponse to virus

protein importprotein import

antimicrobial humoral responseantimicrobial humoral response

negative regulation of protein-containing comple[ assembl\negative regulation of protein-containing comple[ assembl\

positive regulation of protein-containing comple[ assembl\positive regulation of protein-containing comple[ assembl\

central nervous s\stem m\elin maintenancecentral nervous s\stem m\elin maintenance

positive regulation of proteasomal ubiquitin-dependent protein catabolic processpositive regulation of proteasomal ubiquitin-dependent protein catabolic process

regulation of cell population proliferationregulation of cell population proliferation

reverse cholesterol transportreverse cholesterol transport

positive regulation of receptor-mediated endoc\tosispositive regulation of receptor-mediated endoc\tosis

protein stabili]ationprotein stabili]ation

positive regulation of NF-kappaB transcription factor activit\positive regulation of NF-kappaB transcription factor activit\

chaperone-mediated protein comple[ assembl\chaperone-mediated protein comple[ assembl\

response to misfolded proteinresponse to misfolded protein

chaperone-mediated protein foldingchaperone-mediated protein folding

microglial cell proliferationmicroglial cell proliferation

protein targeting to l\sosome involved in chaperone-mediated autophag\protein targeting to l\sosome involved in chaperone-mediated autophag\

chaperone-mediated protein transport involved in chaperone-mediated autophag\chaperone-mediated protein transport involved in chaperone-mediated autophag\

negative regulation of release of c\tochrome c from mitochondrianegative regulation of release of c\tochrome c from mitochondria

regulation of am\loid-beta clearanceregulation of am\loid-beta clearance

positive regulation of neuron deathpositive regulation of neuron death

positive regulation of am\loid-beta formationpositive regulation of am\loid-beta formation

negative regulation of intrinsic apoptotic signaling pathwa\ in response to DNA damagenegative regulation of intrinsic apoptotic signaling pathwa\ in response to DNA damage

negative regulation of am\loid-beta formationnegative regulation of am\loid-beta formation

regulation of neuronal signal transductionregulation of neuronal signal transduction

positive regulation of tau-protein kinase activit\positive regulation of tau-protein kinase activit\positive regulation of neurofibrillar\ tangle assembl\positive regulation of neurofibrillar\ tangle assembl\

negative regulation of response to endoplasmic reticulum stressnegative regulation of response to endoplasmic reticulum stressnegative regulation of cellular response to thapsigarginnegative regulation of cellular response to thapsigargin

negative regulation of cellular response to tunicam\cinnegative regulation of cellular response to tunicam\cin

negative regulation of am\loid fibril formationnegative regulation of am\loid fibril formation

positive regulation of am\loid fibril formationpositive regulation of am\loid fibril formation
positive regulation of intrinsic apoptotic signaling pathwa\positive regulation of intrinsic apoptotic signaling pathwa\

P18428P18428

leukoc\te chemota[is involved in inflammator\ responseleukoc\te chemota[is involved in inflammator\ response

macrophage activation involved in immune responsemacrophage activation involved in immune response

cellular defense responsecellular defense response

opsoni]ationopsoni]ation

lipopol\saccharide transportlipopol\saccharide transport

lipopol\saccharide-mediated signaling pathwa\lipopol\saccharide-mediated signaling pathwa\

detection of molecule of bacterial origindetection of molecule of bacterial origin

positive regulation of chemokine productionpositive regulation of chemokine production

positive regulation of interleukin-6 productionpositive regulation of interleukin-6 production

positive regulation of interleukin-8 productionpositive regulation of interleukin-8 production

positive regulation of toll-like receptor 4 signaling pathwa\positive regulation of toll-like receptor 4 signaling pathwa\

positive regulation of macrophage activationpositive regulation of macrophage activation

positive regulation of c\tol\sispositive regulation of c\tol\sis

defense response to Gram-negative bacteriumdefense response to Gram-negative bacterium

defense response to Gram-positive bacteriumdefense response to Gram-positive bacterium

positive regulation of respirator\ burst involved in inflammator\ responsepositive regulation of respirator\ burst involved in inflammator\ response

cellular response to lipoteichoic acidcellular response to lipoteichoic acid

positive regulation of neutrophil chemota[ispositive regulation of neutrophil chemota[is

P04004P04004

positive regulation of smooth muscle cell migrationpositive regulation of smooth muscle cell migration

negative regulation of blood coagulationnegative regulation of blood coagulation

positive regulation of vascular endothelial growth factor receptor signaling pathwa\positive regulation of vascular endothelial growth factor receptor signaling pathwa\

positive regulation of protein bindingpositive regulation of protein binding

cell adhesion mediated b\ integrincell adhesion mediated b\ integrin

positive regulation of peptid\l-t\rosine phosphor\lationpositive regulation of peptid\l-t\rosine phosphor\lation

smooth muscle cell-matri[ adhesionsmooth muscle cell-matri[ adhesion

P59666P59666

innate immune response in mucosainnate immune response in mucosa

antibacterial humoral responseantibacterial humoral response

intracellular estrogen receptor signaling pathwa\intracellular estrogen receptor signaling pathwa\
killing of cells of other organismkilling of cells of other organism

defense response to fungusdefense response to fungus

defense response to virusdefense response to virus

membrane disruption in other organismmembrane disruption in other organism

antimicrobial humoral immune response mediated b\ antimicrobial peptideantimicrobial humoral immune response mediated b\ antimicrobial peptide

cellular response to lipopol\saccharidecellular response to lipopol\saccharide

P04196P04196

positive regulation of immune response to tumor cellpositive regulation of immune response to tumor cell

negative regulation of cell population proliferationnegative regulation of cell population proliferation

regulation of gene e[pressionregulation of gene e[pression

regulation of platelet activationregulation of platelet activation

negative regulation of lamellipodium assembl\negative regulation of lamellipodium assembl\

heme transportheme transport

negative regulation of angiogenesisnegative regulation of angiogenesis
negative regulation of cell growthnegative regulation of cell growth

regulation of actin c\toskeleton organi]ationregulation of actin c\toskeleton organi]ation

negative regulation of cell adhesion mediated b\ integrinnegative regulation of cell adhesion mediated b\ integrin

positive regulation of apoptotic processpositive regulation of apoptotic process

regulation of protein-containing comple[ assembl\regulation of protein-containing comple[ assembl\

negative regulation of blood vessel endothelial cell migrationnegative regulation of blood vessel endothelial cell migration

regulation of peptid\l-t\rosine phosphor\lationregulation of peptid\l-t\rosine phosphor\lation

c\tol\sis b\ host of s\mbiont cellsc\tol\sis b\ host of s\mbiont cells

positive regulation of focal adhesion assembl\positive regulation of focal adhesion assembl\

negative regulation of fibrinol\sisnegative regulation of fibrinol\sis
negative regulation of vascular endothelial growth factor signaling pathwa\negative regulation of vascular endothelial growth factor signaling pathwa\

positive regulation of blood vessel remodelingpositive regulation of blood vessel remodeling

negative regulation of endothelial cell chemota[isnegative regulation of endothelial cell chemota[is

P02743P02743

negative regulation of acute inflammator\ responsenegative regulation of acute inflammator\ response

protein foldingprotein folding

cellular protein metabolic processcellular protein metabolic process

negative regulation b\ host of viral e[o-alpha-sialidase activit\negative regulation b\ host of viral e[o-alpha-sialidase activit\
negative regulation b\ host of viral gl\coprotein metabolic processnegative regulation b\ host of viral gl\coprotein metabolic processnegative regulation of monoc\te differentiationnegative regulation of monoc\te differentiation

negative regulation of viral entr\ into host cellnegative regulation of viral entr\ into host cell

negative regulation of wound healingnegative regulation of wound healing

P02749P02749

negative regulation of endothelial cell proliferationnegative regulation of endothelial cell proliferation

trigl\ceride metabolic processtrigl\ceride metabolic process

negative regulation of endothelial cell migrationnegative regulation of endothelial cell migration

plasminogen activationplasminogen activation

negative regulation of m\eloid cell apoptotic processnegative regulation of m\eloid cell apoptotic process

trigl\ceride transporttrigl\ceride transport

negative regulation of smooth muscle cell apoptotic processnegative regulation of smooth muscle cell apoptotic process

positive regulation of lipoprotein lipase activit\positive regulation of lipoprotein lipase activit\

A0A0C4DH43A0A0C4DH43

phagoc\tosis recognitionphagoc\tosis recognition

A0A0J9YXX1A0A0J9YXX1

A0A0B4J1V2A0A0B4J1V2

A0A0A0MS15A0A0A0MS15

A0A0B4J1U7A0A0B4J1U7

P01019P01019

activation of MAPK activit\activation of MAPK activit\
positive regulation of c\tokine productionpositive regulation of c\tokine production

blood vessel remodelingblood vessel remodeling

renin-angiotensin regulation of aldosterone productionrenin-angiotensin regulation of aldosterone production

regulation of renal output b\ angiotensinregulation of renal output b\ angiotensin

regulation of heart rateregulation of heart rate

maintenance of blood vessel diameter homeostasis b\ renin-angiotensinmaintenance of blood vessel diameter homeostasis b\ renin-angiotensin

angiotensin-mediated drinking behaviorangiotensin-mediated drinking behavior

positive regulation of e[tracellular matri[ constituent secretionpositive regulation of e[tracellular matri[ constituent secretion

protein import into nucleusprotein import into nucleus

cellular sodium ion homeostasiscellular sodium ion homeostasis

G protein-coupled receptor signaling pathwa\ coupled to cGMP nucleotide second messengerG protein-coupled receptor signaling pathwa\ coupled to cGMP nucleotide second messenger

phospholipase C-activating G protein-coupled receptor signaling pathwa\phospholipase C-activating G protein-coupled receptor signaling pathwa\

activation of phospholipase C activit\activation of phospholipase C activit\

positive regulation of c\tosolic calcium ion concentrationpositive regulation of c\tosolic calcium ion concentration

nitric o[ide mediated signal transductionnitric o[ide mediated signal transduction

associative learningassociative learning

positive regulation of activation of Janus kinase activit\positive regulation of activation of Janus kinase activit\

positive regulation of endothelial cell migrationpositive regulation of endothelial cell migration

positive regulation of cardiac muscle h\pertroph\positive regulation of cardiac muscle h\pertroph\

negative regulation of gene e[pressionnegative regulation of gene e[pression

positive regulation of cardiac muscle cell apoptotic processpositive regulation of cardiac muscle cell apoptotic process

positive regulation of macrophage derived foam cell differentiationpositive regulation of macrophage derived foam cell differentiation

positive regulation of cholesterol esterificationpositive regulation of cholesterol esterification

positive regulation of neuron projection developmentpositive regulation of neuron projection development

regulation of norepinephrine secretionregulation of norepinephrine secretion

positive regulation of phosphatid\linositol 3-kinase signalingpositive regulation of phosphatid\linositol 3-kinase signaling

arter\ smooth muscle contractionarter\ smooth muscle contraction

response to muscle activit\ involved in regulation of muscle adaptationresponse to muscle activit\ involved in regulation of muscle adaptation

regulation of vasoconstrictionregulation of vasoconstriction
response to estradiolresponse to estradiol

positive regulation of supero[ide anion generationpositive regulation of supero[ide anion generation

positive regulation of NAD(P)H o[idase activit\positive regulation of NAD(P)H o[idase activit\

negative regulation of tissue remodelingnegative regulation of tissue remodeling

low-densit\ lipoprotein particle remodelinglow-densit\ lipoprotein particle remodeling

operant conditioningoperant conditioning

positive regulation of renal sodium e[cretionpositive regulation of renal sodium e[cretion

angiotensin-activated signaling pathwa\angiotensin-activated signaling pathwa\

vasodilationvasodilation

negative regulation of MAP kinase activit\negative regulation of MAP kinase activit\

positive regulation of epidermal growth factor receptor signaling pathwa\positive regulation of epidermal growth factor receptor signaling pathwa\

positive regulation of blood pressurepositive regulation of blood pressure

positive regulation of transcription DNA-templatedpositive regulation of transcription DNA-templated

positive regulation of insulin receptor signaling pathwa\positive regulation of insulin receptor signaling pathwa\

regulation of long-term neuronal s\naptic plasticit\regulation of long-term neuronal s\naptic plasticit\

positive regulation of inflammator\ responsepositive regulation of inflammator\ response

negative regulation of neurotrophin TRK receptor signaling pathwa\negative regulation of neurotrophin TRK receptor signaling pathwa\

stress-activated MAPK cascadestress-activated MAPK cascade

regulation of calcium ion transportregulation of calcium ion transport

regulation of transmission of nerve impulseregulation of transmission of nerve impulse

cell growth involved in cardiac muscle cell developmentcell growth involved in cardiac muscle cell development

positive regulation of protein t\rosine kinase activit\positive regulation of protein t\rosine kinase activit\

ERK1 and ERK2 cascadeERK1 and ERK2 cascade

uterine smooth muscle contractionuterine smooth muscle contraction

cellular response to mechanical stimuluscellular response to mechanical stimulus

positive regulation of branching involved in ureteric bud morphogenesispositive regulation of branching involved in ureteric bud morphogenesis

obsolete positive regulation of blood vessel diameterobsolete positive regulation of blood vessel diameter
regulation of e[tracellular matri[ assembl\regulation of e[tracellular matri[ assembl\

positive regulation of membrane h\perpolari]ationpositive regulation of membrane h\perpolari]ation

positive regulation of gap junction assembl\positive regulation of gap junction assembl\

regulation of cardiac conductionregulation of cardiac conduction

positive regulation of vascular associated smooth muscle cell proliferationpositive regulation of vascular associated smooth muscle cell proliferation

positive regulation of vascular associated smooth muscle cell migrationpositive regulation of vascular associated smooth muscle cell migration

positive regulation of L-l\sine import across plasma membranepositive regulation of L-l\sine import across plasma membrane

positive regulation of L-arginine import across plasma membranepositive regulation of L-arginine import across plasma membrane

negative regulation of sodium ion transmembrane transporter activit\negative regulation of sodium ion transmembrane transporter activit\

positive regulation of e[trinsic apoptotic signaling pathwa\positive regulation of e[trinsic apoptotic signaling pathwa\

P00734P00734

positive regulation of protein phosphor\lationpositive regulation of protein phosphor\lation

endoplasmic reticulum to Golgi vesicle-mediated transportendoplasmic reticulum to Golgi vesicle-mediated transport

positive regulation of cell population proliferationpositive regulation of cell population proliferation

negative regulation of platelet activationnegative regulation of platelet activation

positive regulation of cell growthpositive regulation of cell growth

positive regulation of collagen bios\nthetic processpositive regulation of collagen bios\nthetic process

negative regulation of proteol\sisnegative regulation of proteol\sispositive regulation of receptor signaling pathwa\ via JAK-STATpositive regulation of receptor signaling pathwa\ via JAK-STAT

negative regulation of astroc\te differentiationnegative regulation of astroc\te differentiation

positive regulation of release of sequestered calcium ion into c\tosolpositive regulation of release of sequestered calcium ion into c\tosol

neutrophil-mediated killing of gram-negative bacteriumneutrophil-mediated killing of gram-negative bacterium

positive regulation of lipid kinase activit\positive regulation of lipid kinase activit\

negative regulation of c\tokine production involved in inflammator\ responsenegative regulation of c\tokine production involved in inflammator\ response

positive regulation of protein locali]ation to nucleuspositive regulation of protein locali]ation to nucleus

positive regulation of phospholipase C-activating G protein-coupled receptor signaling pathwa\positive regulation of phospholipase C-activating G protein-coupled receptor signaling pathwa\
positive regulation of reactive o[\gen species metabolic processpositive regulation of reactive o[\gen species metabolic process

P02741P02741

negative regulation of macrophage derived foam cell differentiationnegative regulation of macrophage derived foam cell differentiation

negative regulation of lipid storagenegative regulation of lipid storage

regulation of interleukin-8 productionregulation of interleukin-8 production

negative regulation of mononuclear cell proliferationnegative regulation of mononuclear cell proliferation
negative regulation b\ host of viral processnegative regulation b\ host of viral process

obsolete negative regulation of blood vessel diameterobsolete negative regulation of blood vessel diameter

P02790P02790

positive regulation of immunoglobulin productionpositive regulation of immunoglobulin production

positive regulation of humoral immune response mediated b\ circulating immunoglobulinpositive regulation of humoral immune response mediated b\ circulating immunoglobulin

cellular iron ion homeostasiscellular iron ion homeostasis

hemoglobin metabolic processhemoglobin metabolic process

heme metabolic processheme metabolic process

positive regulation of t\rosine phosphor\lation of STAT proteinpositive regulation of t\rosine phosphor\lation of STAT protein

positive regulation of interferon-gamma-mediated signaling pathwa\positive regulation of interferon-gamma-mediated signaling pathwa\

P06727P06727
retinoid metabolic processretinoid metabolic process

cholesterol bios\nthetic processcholesterol bios\nthetic process

response to lipid h\dropero[ideresponse to lipid h\dropero[ide

leukoc\te cell-cell adhesionleukoc\te cell-cell adhesion

positive regulation of trigl\ceride catabolic processpositive regulation of trigl\ceride catabolic process

removal of supero[ide radicalsremoval of supero[ide radicals
regulation of intestinal cholesterol absorptionregulation of intestinal cholesterol absorption

cholesterol efflu[cholesterol efflu[

phospholipid efflu[phospholipid efflu[

ch\lomicron remodelingch\lomicron remodeling

ver\-low-densit\ lipoprotein particle remodelingver\-low-densit\ lipoprotein particle remodeling

ch\lomicron assembl\ch\lomicron assembl\

high-densit\ lipoprotein particle assembl\high-densit\ lipoprotein particle assembl\

negative regulation of plasma lipoprotein o[idationnegative regulation of plasma lipoprotein o[idation

response to stilbenoidresponse to stilbenoid

lipoprotein metabolic processlipoprotein metabolic process

cholesterol homeostasischolesterol homeostasis

positive regulation of fatt\ acid bios\nthetic processpositive regulation of fatt\ acid bios\nthetic process

phosphatid\lcholine metabolic processphosphatid\lcholine metabolic process

trigl\ceride homeostasistrigl\ceride homeostasis

intermembrane lipid transferintermembrane lipid transfer

P04114P04114

in utero embr\onic developmentin utero embr\onic development

toll-like receptor signaling pathwa\toll-like receptor signaling pathwa\

trigl\ceride mobili]ationtrigl\ceride mobili]ation

spermatogenesisspermatogenesis

nervous s\stem developmentnervous s\stem development

fertili]ationfertili]ation

response to carboh\drateresponse to carboh\drate

post-embr\onic developmentpost-embr\onic development

response to selenium ionresponse to selenium ion

positive regulation of cholesterol storagepositive regulation of cholesterol storage

trigl\ceride catabolic processtrigl\ceride catabolic process

flagellated sperm motilit\flagellated sperm motilit\

response to lipopol\saccharideresponse to lipopol\saccharide

ver\-low-densit\ lipoprotein particle assembl\ver\-low-densit\ lipoprotein particle assembl\

ch\lomicron remnant clearancech\lomicron remnant clearance

low-densit\ lipoprotein particle clearancelow-densit\ lipoprotein particle clearance

ver\-low-densit\ lipoprotein particle clearancever\-low-densit\ lipoprotein particle clearance

lipoprotein bios\nthetic processlipoprotein bios\nthetic process

lipoprotein catabolic processlipoprotein catabolic process

lipoprotein transportlipoprotein transport

regulation of cholesterol bios\nthetic processregulation of cholesterol bios\nthetic process

arter\ morphogenesisarter\ morphogenesis
cellular response to tumor necrosis factorcellular response to tumor necrosis factor

cellular response to prostaglandin stimuluscellular response to prostaglandin stimulus

P02787P02787

actin filament organi]ationactin filament organi]ationactivation of JUN kinase activit\activation of JUN kinase activit\

osteoclast differentiationosteoclast differentiation

regulation of protein stabilit\regulation of protein stabilit\

transferrin transporttransferrin transport

regulation of iron ion transportregulation of iron ion transport

positive regulation of bone resorptionpositive regulation of bone resorption

positive regulation of transcriptionpositive regulation of transcription

SMAD protein signal transductionSMAD protein signal transduction

cellular response to iron ioncellular response to iron ion

positive regulation of cell motilit\positive regulation of cell motilit\

P02647P02647

endothelial cell proliferationendothelial cell proliferation

negative regulation of c\tokine production involved in immune responsenegative regulation of c\tokine production involved in immune response

phosphatid\lcholine bios\nthetic processphosphatid\lcholine bios\nthetic processtransforming growth factor beta receptor signaling pathwa\transforming growth factor beta receptor signaling pathwa\ G protein-coupled receptor signaling pathwa\G protein-coupled receptor signaling pathwa\

response to nutrientresponse to nutrient

glucocorticoid metabolic processglucocorticoid metabolic process

negative regulation of tumor necrosis factor-mediated signaling pathwa\negative regulation of tumor necrosis factor-mediated signaling pathwa\

positive regulation of cholesterol efflu[positive regulation of cholesterol efflu[

negative regulation of ver\-low-densit\ lipoprotein particle remodelingnegative regulation of ver\-low-densit\ lipoprotein particle remodeling

peripheral nervous s\stem a[on regenerationperipheral nervous s\stem a[on regeneration

protein o[idationprotein o[idation

peptid\l-methionine modificationpeptid\l-methionine modification

lipid storagelipid storage

adrenal gland developmentadrenal gland development

animal organ regenerationanimal organ regeneration
regulation of Cdc42 protein signal transductionregulation of Cdc42 protein signal transduction

negative regulation of interleukin-1 beta productionnegative regulation of interleukin-1 beta production

negative regulation of heterot\pic cell-cell adhesionnegative regulation of heterot\pic cell-cell adhesion

high-densit\ lipoprotein particle clearancehigh-densit\ lipoprotein particle clearance

positive regulation of Rho protein signal transductionpositive regulation of Rho protein signal transduction

response to drugresponse to drug

blood vessel endothelial cell migrationblood vessel endothelial cell migration

response to estrogenresponse to estrogen
negative regulation of inflammator\ responsenegative regulation of inflammator\ response

positive regulation of phagoc\tosispositive regulation of phagoc\tosis

negative chemota[isnegative chemota[is

vitamin transportvitamin transport

positive regulation of stress fiber assembl\positive regulation of stress fiber assembl\
transmembrane transporttransmembrane transport

phospholipid homeostasisphospholipid homeostasis

negative regulation of lipase activit\negative regulation of lipase activit\

negative regulation of cell adhesion molecule productionnegative regulation of cell adhesion molecule productioncholesterol importcholesterol import

positive regulation of substrate adhesion-dependent cell spreadingpositive regulation of substrate adhesion-dependent cell spreading

positive regulation of phospholipid efflu[positive regulation of phospholipid efflu[

P01717P01717

immunoglobulin productionimmunoglobulin production

P01009P01009

blood coagulationblood coagulation

COPII vesicle coatingCOPII vesicle coating

P02748P02748

cell killingcell killing

complement activation alternative pathwa\complement activation alternative pathwa\

c\tol\sisc\tol\sis

protein homooligomeri]ationprotein homooligomeri]ation

P01011P01011

regulation of lipid metabolic processregulation of lipid metabolic process

maintenance of gastrointestinal epitheliummaintenance of gastrointestinal epithelium

P19652P19652

P13671P13671

positive regulation of activation of membrane attack comple[positive regulation of activation of membrane attack comple[

positive regulation of angiogenesispositive regulation of angiogenesis

P69905P69905

P02766P02766

purine nucleobase metabolic processpurine nucleobase metabolic process

signal transductionsignal transduction

retinol metabolic processretinol metabolic process

th\roid hormone transportth\roid hormone transport

P01008P01008

acute inflammator\ response to antigenic stimulusacute inflammator\ response to antigenic stimulus

lactationlactation

regulation of blood coagulationregulation of blood coagulation

P04432P04432
P25311P25311

detection of chemical stimulus involved in sensor\ perception of bitter tastedetection of chemical stimulus involved in sensor\ perception of bitter taste

antigen processing and presentation of endogenous peptide antigen via MHC class Ibantigen processing and presentation of endogenous peptide antigen via MHC class Ib

protein transmembrane transportprotein transmembrane transport

RNA phosphodiester bond h\drol\sisRNA phosphodiester bond h\drol\sis

P55056P55056

lipid transportlipid transport

positive regulation of sequestering of trigl\ceridepositive regulation of sequestering of trigl\ceride

P04003P04003

response to s\mbiotic bacteriumresponse to s\mbiotic bacterium

positive regulation of protein catabolic processpositive regulation of protein catabolic process

negative regulation of complement activation classical pathwa\negative regulation of complement activation classical pathwa\
regulation of opsoni]ationregulation of opsoni]ation

P04275P04275

platelet activationplatelet activation

cell-substrate adhesioncell-substrate adhesion

A0A140TA29A0A140TA29

inflammator\ responseinflammator\ response

P09871P09871

proteol\sisproteol\sis

O75636O75636

recognition of apoptotic cellrecognition of apoptotic cell

negative regulation of RNA bios\nthetic processnegative regulation of RNA bios\nthetic process

P07360P07360

P10643P10643

Q08380Q08380

endoc\tosisendoc\tosis

P05546P05546

chemota[ischemota[is

P00739P00739

acute inflammator\ responseacute inflammator\ response

P08603P08603

regulation of complement-dependent c\toto[icit\regulation of complement-dependent c\toto[icit\

P02042P02042

B4DPQ0B4DPQ0

A0A087X1J7A0A087X1J7

response to o[idative stressresponse to o[idative stress
o[idation-reduction processo[idation-reduction process

P35858P35858

E9PFZ2E9PFZ2

iron ion transportiron ion transport

K7ER74K7ER74

positive regulation of catal\tic activit\positive regulation of catal\tic activit\

P19827P19827

h\aluronan metabolic processh\aluronan metabolic process

P08185P08185

P0DP09P0DP09

adaptive immune responseadaptive immune response

G3XAM2G3XAM2

C9JF17C9JF17

B7ZKJ8B7ZKJ8

V9GYM3V9GYM3

B0YIW2B0YIW2

K7ERI9K7ERI9

G3V2W1G3V2W1

C9JEU5C9JEU5

protein pol\meri]ationprotein pol\meri]ation

P05543P05543

A0A096LPE2A0A096LPE2

A0A087WSY5A0A087WSY5

A0A3B3ISJ1A0A3B3ISJ1

E Severe



that interact more frequently among them than with other nodes. Colors are random and each 
color only shows the cluster (i.e., colors among networks are not comparable). Size of each 
node indicates its relative importance in the network (the larger, the higher). Links have the 
same color as the cluster they belong to. 
 
  



Supplementary Fig. 3. Serum proteomics data for previously identified biomarkers for COVID-
19 disease severity.  Proteins with significant differences when compared to healthy controls 
are shown in red (Welch's unpaired t test; p < 0.05). SERPINS were abbreviated in the heatmap 
as PIN. Biomarker's identification was obtained from previous reports. 
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Supplementary Fig. 4. Metascape analysis of differentially represented proteins and previously 
reported in COVID-19 omics datasets.   Enrichment analysis was conducted using the 
Coronascape COVID database (https://metascape.org/COVID) to identify proteins found in 
our study as differentially represented in response to COVID-19 and reported in previous 
COVID-19 omics datasets. 
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Supplementary Fig. 5. Differential representation of proteins not previously reported in 
COVID-19 omics datasets.  First, an enrichment analysis was conducted using the Coronascape 
COVID database (https://metascape.org/COVID) to identify proteins found in our study as 
differentially represented in response to COVID-19 and reported in previous COVID-19 omics 
datasets. Then, not previously identified differentially represented proteins in response to 
COVID-19 (p < 0.05; unpaired two-sided Welch’s t test) were used in the heatmap (Z-scored 
original value). 
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Supplementary Fig. 6. Association of differentially represented proteins in response to 
COVID-19 to other human diseases and conditions.  An enrichment analysis was conducted 
using the DisGeNET discovery platform (https://www.disgenet.org) to identify proteins 
differentially represented in response to COVID-19 and associated to other human diseases 
and conditions. Associated major physiological processes, previous diseases associated with 
COVID-19 and new findings (purple arrows) are shown. 
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Supplementary Fig. 7. Cytokine (IL-1 and IL-4) response in COVID-19 symptomatic patients 
and healthy controls.  The analysis was focused on (A) anti-inflammatory IL-4 and (B) pro-
inflammatory IL-1 serum levels determined by ELISA. Individuals were grouped as healthy 
controls (n = 37), recovered (n = 27), nonsevere (n = 29) and severe (n = 25). The results were 
compared between different groups by one-way ANOVA test (p > 0.05). 
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Supplementary Fig. 8. Mechanisms of potential disorders associated with COVID-19. The 
immunity to glycan alpha-Gal has been implicated in the protective response to COVID-19. 
Complement component C3 and hemoglobin subunit beta (HBB) have been implicated in the 
immune response to alpha-Gal and were both significantly overrepresented in COVID-19 
patients when compared to healthy individuals. In humans, the endogenous source of alpha-
Gal are gut bacteria and glycan metabolism has a key role in shaping microbiota composition. 
Therefore, the dysregulation in C3 and HBB serum protein levels observed in COVID-19 
cohorts as in response to α-Gal may be due to gut microbiota dysbiosis associated to SARS-
CoV-2 infection and COVID-19 severity. Apolipoprotein A (APOA) isoforms were 
significantly underrepresented in COVID-19 and serum protein levels decreased with disease 
severity. Lipoprotein(a) containing APOAs are endogenous triggers of innate immunity and 
can induce trained immunity (TRIM), thus suggesting that TRIM may be affected in COVID-
19 patients.   
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Supplementary Table 1. Clinical parameters and comorbidities in COVID-19 asymptomatic 
and symptomatic cohorts. 
 

Parameters and 
comorbidities Asymptomatic 

Recovered  
(hospital 

discharge) 
Nonsevere 

(hospitalized) 
Severe  
(ICU)  

Neutrophils  
(103 cells/ µl) Not determined 7.0 ± 4.0 7.7 ± 4.4 14.2 ± 9.6 
Neutrophils (%) Not determined 68.9 ± 14.1 76.8 ± 10.8 85.1 ± 10.9 
Lymphocytes  
(103 cells/ µl) Not determined 1.5 ± 0.5 1.2 ± 0.6 1.1 ± 0.7 
Lymphocytes (%) Not determined 19.0 ± 10.1 13.9 ± 8.4 8.4 ± 7.4 
Neutrophil-
Lymphocyte 
Count Ratio 
(NLR) Not determined 5.4 ± 4.2  10.1 ± 10.0 18.8 ± 14.8 
D-dimer (ng/ml) Not determined 712 ± 623 1514 ± 1528 6528±9436 
C-reactive protein 
(CRP) (mg/dl) Not determined 1.0 ± 1.4 4.4 ± 5.7 10.4 ± 9.7 
Renal disease  
(% cases) 0 7 13 6 
Obesity (% cases) 11 30 20 33 
Lipid alterations 
(% cases) 22 23 53 33 
Diabetes  
(% cases) 0 7 13 26 
Arterial 
hypertension  
(% cases) 22 53 53 66 
Chronic 
obstructive 
pulmonary 
disease (% cases) 0 7 13 0 
Thrombosis  
(% cases) 0 7 0 0 
Coagulation 
disorder  
(% cases) 0 0 0 0 
Complement 
alteration  
(% cases) 0 0 0 0 
Immunosuppressi
ve treatment  
(% cases) None Ruxolitinib Corticosteroids Acyclovir 
Mortality (% 
cases) 0 0 33 40 

 
COVID-19 asymptomatic and symptomatic cohorts included asymptomatic (n = 16), recovered 
(n = 27), nonsevere (n = 29), and severe (n = 25) individuals.  


