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Supplementary Material Description: The supplementary material summarizes the main results
obtained in proteomics and metabolomics-based studies on glaucoma biomarkers, with specificity
to eye tissue or fluid as well the analytical approach and the identified altered molecules. The
fold-change, when possible, has been also determined. Table S1 illustrates the candidate markers
observed in the analysis of aqueous humor samples from glaucoma patients. Table S2 contains the
list altered molecules identified in retina, optic nerve, vitreous body or trabecular meshwork from
glaucoma patients. Table S3 shows the list of proteins or metabolites obtained during the analysis
of tear samples from patients with glaucoma. Table S4 recapitulates the candidate glaucoma bi-
omarkers identified in blood, serum or plasma (in addition to other fluid).

Biology 2021, 10, 763. https://doi.org/10.3390/biology10080763

www.mdpi.com/journal/biology



Biology 2021, 10, 763

2 of 31

1. Aqueous Humor

Table S1. Candidate glaucoma biomarkers identified in aqueous humor (in addition to other fluid). The study, the followed strat-
egy, the main analytical techniques used, the fold-change of markers when specified, the number of subjects and the disease of
recruited analyzed have been indicated.

. Analytical List of candidate biomarkers (fold-change vs
Study  Fluid/Tissue  Strategy Y ( 5 Samples?
Technique controls)!
Tripathi et
al, 1994 ~ AdueousHu- - Targeted ELISA Up® TGFp2 (1.8-fold) 15 POAG, 10
[ mor Proteomics CT
Tezelet  Aqueous Hu-
al.,, 1997  mor and Plas- Targete.d RIA Up: ET (1.05-fold in aqueous humor) 31 POAG, 24
Proteomics CcT
[2] ma
Vesaluom Up: Plasma EN (3,1-fold PEXG vs CT, 2.1-fold PEXG vs
A Hu- T 4 4 29 POAG, 26
etal, 1998 qu:’lzf v Pr;rfsgis ELISA  POAG), cellular EN (eo-fold PEXG vs CT, eo-fold PEXG vs
3] POAG) PEXG, 13 CT
6 POAG, 4
Keeetal, —AqueousHu-  Targeted  Zymogra- Up: Gelatinase A (3.9-fold in POAG vs CT) CACG, 4 NTG,
1999 [4] mor Analysis phy
14 CT
Targeted
Ferreira et Quantita-
A Hu- - 24 POAG, 24
al., 2004 q“‘:lzf " tive Analy- sfticz;’tr Up: SOD (1.7-fold), GPx (3.0-fold)
5] sis (Activity © y cT
assay)
Noncom-
Navajas et petitive 22 POAG, 22
al., 2005 Aqui’lzf Hu ziiet;i fluores- Down Hyaluronic acid (0.5-fold) '
[6] ¥ cence-based cT
assay
Madtaet Up: MMP-2 (2.1-fold PEXG vs CT, 1.7-fold PEXGvs 10 POAG,16
al, 2005 DD fomics ELISA  POAG, 2.0-fold PES vs CT ), TIMP-2 (7.7-fold PEXG vs  PEXG, 15 PES,
[7] CT, 3.0-fold POAG vs CT, 6.0-fold PES vs CT) 10 CT
43 glaucoma
Minetal, ~AqueousHu- d_TPar’;iZt(;mi s UP:TGEB2 (2.7-fold POAG vs CT, 2.3-fold NVG vs CT, (14 POAG, 14
2006 [8] mor o 1.4-fold SOAG vs CT) NVG, 15
SOAG), 20 CT
Yu et al Aqueous Hu- Target- Up: TGEp1 (control levels below detection limit), TGF32
- ed-Proteomi  ELISA p: TGER v v  TGEP NVG, CT
2007 [9] mor o (16-fold).
Nolan et Target- 90 POAG, 124
al. 2007 Aqu‘;‘:uf Hu- i Proteomi  EBLISA Up: sCD44 (2.2-fold) '
[10] © cs CT
](;?C};(I)B; t Aqueous Hu-  Untargeted SDS & Up: VIM, HSP70. 20 NTG. 20 CT
E 1] mor Proteomics LC-MS/MS Down: aB-crystallin ’
](;?C};ég; ! Aqueous Hu-  Untargeted x}iﬁ Up: HSP27 15 POAG, 14
[12] mor Proteomics DI-MS/MS3 Down: GAPDH, actin, ENO1 PEXG, 15 CT
. Up: PAB (1.1-fold PEXG vs CT in aqueous humor,
Koliakos Aqueous Hu- Targeted ELISA a nd 1.1-fold PEXG vs CT in serum, 1.2-fold PES vs CT in 20 PEXG, 20
et al., 2008 . Activity . .
[13] mor and Serum  Analysis assays serum), hydrogen peroxide (2.3-fold PES vs CT in PES, 20 CT

aqueous humor, 2.8-fold PES vs CT in aqueous humor,
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1.3-fold PEXG vs CT in serum, 1.7-fold PES vs CT in
serum).

Down: CAT activity (0.8-fold PEXG vs CT in aqueous
humor, 0.7-fold PES vs CT in aqueous humor, 0.6-fold
PEXG vs CT in serum, 0.5-fold PES vs CT in serum).

Re.ﬂ\.{ afoc(;;t Aqueous Hu- Targete.d p:(ﬁi:;r;;ic Up: Protein carbonyl (1.?-fold in aqueous humor; 1.1-fold 29 PEXG, 27 CT
mor and Serum  Analysis . in serum)
[14] (enzymatic)
Untargeted - gpy b1TOF-
(discovery) MS,
Grusetal. Aqueous Hu- and Tar- 2D-electrop 52 POAG, 55
2008 [15] mor g:f)fn?;so- horesis, Up: TIR (1.9-fold) CT
(verifica- LC-MS/MS3
. &ELISA
tion)
I\gf }(Egi g t ig?iigspﬁl;: . d:l;’arrog:;t(;mi ELISA Up: sCD44 (1.8-fold in aqueous humor), EPO (1,8-fold in 39 POAG, 25
[16] ma os aqueous humor) CT
Up: ATPase, Na*/K* transporting beta 3 polypeptide
(ATP1B3, 2.8-fold), GS (2.6-fold), A kinase anchor protein
1 (AKAP1, 2.1- fold), calcium-binding mitochondrial
carrier protein Aralar]l (Aralar 1, 2.1-fold), HSP60
(2.2-fold), Translocase of inner mitochondrial membrane
23 (TIM23, 2.1-fold), Cytochrome c (2.2-fold),
BCL2-associated X protein (BAX, 2.2-fold),
BCL2-interacting killer (BIK, 2.3-fold), Caspase 8
(2.2-fold), Caspase 9 (2.0-fold), TNF receptor associated
factor 2 (TRAF2, 2.1-fold), Fas (TNFRSF6)-associated via
Lzzotti et death domain (FADD, 2.3-fold), Cadherin 3 (2.1-fold),
Al 2010 AdqueousHu- - Targeted  Antibody — Cadherin5 (2.1-fold), Calnexin (2.1-fold), Catenin alpha 10 POAG, 14
E 17] mor Proteomics microarray  (2.1-fold), Junction plakoglobin (JUP, 2.1-fold), Ankyr- CT
in-2 (ANK?2, 2.3-fold), Chondroitin sulfate proteoglycan 5
(CSPGS, 2.3-fold), Optineurin (OPTN, 2.0-fold), Neural
precursor cell expressed, developmentally
down-regulated 4 (NEDD4, 2.2. fold), Protein kinase C,
epsilon (PKCg, 2.0-fold), Protein kinase C delta (PKCd,
2.0-fold), Protein kinase cAMP-dependent catalytic alpha
(PRKACA, 2.1-fold), Protein kinase C theta (PKC-0,
2.1-fold), (NOS2, 2.0-fold), Dynein cytoplasmic light
polypeptide 1 (DYNLL], 2.2-fold)
Down: SOD1/2 (0.4-fold), Microsomal glutathione S
transferase 1 (MGST1, 0.4-fold)
Duan et 2D-electrop  Up: PTGDS (13.1-fold), caspase 14 precursor (5.9-fold),
al, 2010  “queous Hu- [If“target,ed horesis &  TTR (2.2-fold), ALB precursor (6.0-fold), CysC (5.2-fold), 5 POAG, 5CT
[18] mor roteomics ¢ - \ig/Ms ALB (11.1-fold), TF (5.1-fold).
Ghanem et Spectro-
al, 2010  ‘queousHu- - Targeted ph(ftometric Up activity: GPx (2.9-fold), SOD (1.8-fold), MDA (8-fold) 0 TOAG, 25
mor Analysis . CT
[19] (enzymatic)
Baietal,  Aqueous Hu- Targeted Quantita- 12 glaucoma, 9
2011 [20] ! mor Prot;gomics tive WB Up: a2M (3.5-fold) cT
Ghanem et Up: CTGF (3.1-fold PEXG vs CT, 1.6-fold PEXG vs
Al o017 AdueousHu-  Targeted prgsa  POAG) TIMP-2 (4.8-fold PEXG vs CT, 2.1-fold PEXG vs 30 POAG, 30
! mor Proteomics POAG) MMP-2 (2.8-fold fold PEXG vs CT, 1.5-fold PEXG  PEXG, 25 CT
[21] ’
vs POAG)
Balaiyaet = Aqueous Hu- Targeted Singleplex
al., 2}811 ! mor Protgomics beid fm— Up: TNF-a (1.7-fold) 32 POAG, 32
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[22] munoassay CT
Bouhenni Up: APOA4 precursor (8.6-fold), ALB precursor (unkn-
Aqueous Hu-  Untargeted won-fold), SERPINC1 precursor (unknwon-fold)
t al., 2011 LC-MS/M 7P 4CT
¢ a[ 2' 310 mor Proteomics C-MS/MS Down: TTR precursor (unknwon-fold), PTGDS (0.1-fold), G ac
OPT (0.2-fold), IRBP (0.1-fold)
20 POAG, 18
Browne et Target- 4
Aqueous Hu- . Up: CTGF (2.0-fold PEXG vs CT, 1.9-fold PEXG vs PES,
al. 2011 mor ed-Proteomi ELISA 1.7-fold PEXG vs POAG) PEXG, 15 PES,
[24] cs 21 CT
Takai et Multiol Up: IL-8 (2.3-fold POAG vs CT, 4.0-fold PEXG vs CT),
f‘ za(lnez Aqueous Hu-  Targeted | 1‘; P TGEB1 (5.0-fold POAG vs CT, 12.5 PEXG vs CT), SAA 20 POAG, 23
a 5] mor Proteomics S:r:’as (11.9-fold POAG vs CT, 18.3-fold PEXG vs CT). PEXG, 21 CT
y Down: IL-6 (0.2-fold POAG vs CT)
Baéllgrzlloslfzft Aqueous Hu- Targeted Antibody Up: GS (2.0-fold ), NOS (2.0-fold) 10 POAG, 10
E 26] mor Proteomics  microarray Down: SOD (0.4-fold), GST (0.3-fold) CT
Up: Apolipoprotein B (APOB, 2.4-fold), APOE (2.1-fold),
myotrophin (MTPN, 2,0-fold), myoblast determination
Sacch et protein 1 (MYOD1, 2.0-fold), myogenin (MYOG,
1 2012 Aqueous Hu- Targeted Antibody  2.0-fold), Vasodilator-stimulated phosphoprotein (VASP, 14 POAG, 11
a 'E27] mor Proteomics microarray  2.2-fold), HSP60 (2.2-fold), HSP90 (2.0-fold), ubiquitin CT
fusion degradation 1-like (UFDIL, 2.4-fold), Phospho-
lipase C beta (PLCB, 2.5-fold), Phospholipase C gamma
(PLCG, 2.1-fold), ANK2 (2.2-fold)
Up: APOAL (3.5-fold POAG vs CT, 2.9-fold PEXG vs CT),
Inoue et Multiplex  APOC3 (6.3-fold POAG vs CT, 6.5 PEXG, vs CT), APOE 55 poaAG. 32
al., 2013 Aq”‘;?‘;: Hu Pf:tregj:jis Immunoas-  (3.6-fold POAG vs CT, 3.4-fold PEXG vs CT), TTR '
28] says (2.1-fold POAG vs CT, 2.3-fold PEXG vs CT), a2M PEXG, 38 CT
(7.0-fold POAG vs CT, 7.5-fold PEXG vs CT)
Spectro- Up activity: SOD (2.1-fold POAG vs CT, 2.0-fold PACG
Goyal et photometric vs CT), GPx (2.5-fold POAG vs CT, 2.3-fold PACG vs CT)
A Hu- Tareeted 30 POAG, 30
al., 2014 q”‘iﬁ‘;: u Az;ragle Seis (enzymatic Down: Vitamin C (0.6-fold POAG vs CT, 0.6-fold PACG
[29] ¥ orbio-  vs CT), vitamin E (0.7-fold POAG vs CT, 0.7-fold PACG ~ PACG 30 CT
chemical) vs CT)
D?‘;f‘;" sk AqueousHu-  Targeted pLiga  UPsCLU (18-fold), VIN (3.0-fold), Ca (1.7-fold), C5b-9 68 PEXG, 107
2014 [30] mor Proteomics (4.1-fold). CT
Up: ET-1 (1.2-fold PEXG vs CT and 1.1-fold PES vs CT in
Ah " aqueous humor; 1.4-fold PEXG vs CT and 1.4-fold PES vs
al 020 Or 12 Aqueous Hu- Targeted ELISA CT in serum) 15 PEXG, 15
E 31] mor and Serum  Analysis Down: Klotho (0.6-fold PEXG vs CT and 0.9-fold PES vs PES, 15 CT
CT in aqueous humor; 0.8-fold PEXG vs CT and 0.9-fold
PES vs CT in serum)
7 POAG, 6
LC-MS/MS
Kliuchni- Aqueous Hu-  Untargeted & Label-free PEXG:S
kova et al,, q & . protein Down: APOD (PES vs CT) Pseudoexfolia-
mor Proteomics .
2016 [32] quantifica- tive cataract, 11
tion
CT
Up: Left-right determination factor 1 (LFTY1, 7.0-fold),
Kaeslin et V-set and immunoglobulin domain-containing protein 4
al, 2016 Aqueous Hu- Shot-gu.n LC-MS/MS (VSIG4, 6.2-fold), alpha—l-rrgcroglol.)uhr}/bl.kunm pre-. 5POAG, 5CT
[33] mor Proteomics cursor (AMBP, 5.0-fold), corticosteroid-binding globulin

(CBG, 4.2-fold), matrix Gla protein (MGP, 3.7-fold),
scavenger receptor cysteine-rich type 1 protein M130
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(CD163, 3.5-fold), MMP2 (3.2-fold), APOCI1 (3.2-fold),
Clq subunit B (C1QB, 3.2-fold), FGF-binding protein 2
(FGFP2, 3.2 fold), chitotriosidase-1 (CHIT1, 3.2-fold),
CD14 (3.2-fold), CO9 (3.1-fold), beta-2-microglobulin
(B2MG, 3.1-fold), inter-alpha-trypsin inhibitor heavy
chain H2 (ITTH2, 3.0-fold), neutrophil gelati-
nase-associated lipocalin (NGAL, 2.9.fold), APOD
(2.9-fold), keratin type I cytoskeletal 16 (K1C16, 2.9-fold),
ITIH4 (2.8-fold), dedicator of cytokinesis protein 10
(DOC10, 2.8-fold), inter-alpha-trypsin inhibitor heavy
chain H1 (ITIHI, 2.7-fold), angiotensinogen (ANGT,
2.6-fold), alpha-1-antichymotrypsin (AACT, 2.3-fold),
retbindin (RTBDN, 2.2-fold), vitamin D-binding protein
(VIDB, 2.2-fold), alpha-2-HS-glycoprotein (FETUA,
2.2-fold), prothrombin (THRB, 2.2-fold), celsolin (GELS,
2.2-fold), APOA4 (2.2-fold), VIN (2.2-fold),
IgGFc-binding protein (FCGBP, 2.1-fold),
N-acetylmuramoyl-L-alanine amidase (PGRP2, 2.1-fold),
thyroxine-binding globulin (THBG, 2.0-fold), CO8B
(2.0-fold), alpha-2-antiplasmin (A2AP, 2.0-fold).

Down: N-acetylglucosamine-6-sulfatase (GNS, 0.5-fold),
neuronal cell adhesion molecule (NRCAM, 0.5-fold),
secretogranin-3 (SCG3, 0.4-fold), semaphorin-4B
(SEM4B, 0.4-fold), coagulation factor V (FA5, 0.4-fold),
TIMP2 (0.4-fold), peroxiredoxin-2 (PRDX2, 0.4-fold), Ig
gamma-3 chain C region (IGHGS3, 0.4-fold), amyloid-like
protein 2 (APLP2, 0.4-fold), beta-actin-like protein 2
(ACTBL, 0.4-fold), keratin type II cytoskeletal 5 (K2C5,
0.4-fold), carbonic anhydrase 1 (CAH1, 0.4-fold), inter-
photoreceptor matrix proteoglycan 2 (IMPG2, 0.4-fold),
retinal dehydrogenase 1 (AL1A1, 0.4-fold), ankyrin-1
(ANK1, 0.4-fold), tripeptidyl-peptidase 1 (TPP1,
0.4-fold), testican-2 (TICN2, 0.4-fold), testican-1 & testi-
can-3 (TICN1, TICN3, 0.4-fold), fatty acid-binding pro-
tein epidermal (FABP5, 0.3-fold), SODC (0.3-fold), plei-
otrophin (PTN, 0.3-fold), immunoglobulin lambda-like
polypeptide 5 & Ig lambda-1 chain C regions (IGLLS5,
LAC1, 0.3-fold), fructose-bisphosphate aldolase A
(ALDOA, 0.3-fold), peroxiredoxin-6 (PRDX6, 0.3-fold),
arginase-1 (ARGI1, 0.3-fold), hemoglobin subunit gam-
ma-1 & hemoglobin subunit gamma-2 (HBG1, HBG2,
0.3-fold), Ig heavy chain V-III region BRO & Ig heavy
chain V-III region TEI (HV305, HV316, 0.3-fold), CAT
(0.3-fold), ubiquitin-60S ribosomal protein L40 & ubiqui-
tin-40S ribosomal protein 527a & polyubiquitin-B &
polyubiquitin-C (RL40, RS27A, UBB, UBC, 0.3-fold),
alpha-crystallin A chain (CRYAA, 0.2-fold), ENO1,
0.2-fold), haptoglobin-related protein & haptoglobin
(HPTR, HPT, 0.2-fold), heat shock 70 kDa protein 1-like
& heat shock 70 kDa protein 1A/1B & heat shock-related
70 kDa protein 2 & heat shock 70 kDa protein 6 & puta-
tive heat shock 70 kDa protein 7& heat shock cognate 71
kDa protein (HS71L, HSP71, HSP72, HSP76, HSP77,
HSP7C, 0.2-fold), neurotrimin (NTRI, 0.2-fold), pyruvate
kinase isozymes M1/M2 & pyruvate kinase isozymes R/L
(KPYM, KPYR, 0.2-fold), peptidyl-glycine al-
pha-amidating monooxygenase (AMD, 0.2-fold), neuro-
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serpin (NEUS, 0.2.fold), Triosephosphate isomerase
(TRIS, 0.2-fold), macrophage migration inhibitory factor
(MIF, 0.2-fold), aldehyde dehydrogenase, dimeric
NADP-preferring (AL3A1, 0.2-fold), phosphatidyleth-
anolamine-binding protein 1 (PEBP1, 0.2-fold), band 3
anion transport protein (B3AT, 0.2-fold), glutathione
S-transferase P (GSTP1, 0.2-fold), L-lactate dehydrogen-
ase A chain (LDHA, 0.1-fold), beta-crystallin S (CRBS,
0.1-fold), alpha-enolase & beta-enolase & gamma-enolase
(ENOA, ENOB, ENOG, 0.1-fold), phosphoglycerate
kinase 1 (PGK1, 0.1-fold), transketolase (TKT, 0.1-fold),
heat shock protein beta-1 (HSPB1, 0.1-fold), actin, aortic
smooth muscle & actin, cytoplasmic 1 & actin, alpha
cardiac muscle 1 & actin, cytoplasmic 2 & actin, gam-
ma-enteric smooth muscle & actin, alpha skeletal muscle
& POTE ankyrin domain family member E & POTE
ankyrin domain family member F & POTE ankyrin do-
main family member I (ACTA, ACTB, ACTC, ACTG,
ACTH, ACTS, POTEE, POTEF, POTE], 0.1-fold), TGF[32
(0.1-fold), protein CREG1 (CREG], 0.1-fold), peroxire-
doxin-1 (PRDXI1, 0.1-fold), villin-like protein (VILL,
0.1-fold), aldehyde dehydrogenase, dimeric
NADP-preferring & fatty aldehyde dehydrogenase &
aldehyde dehydrogenase family 3 member Bl & alde-
hyde dehydrogenase family 3 member B2 (AL3A1,
AL3A2, AL3B1, AL3B2, 0.03-fold).

Baumane
etal., 2017
[34]

Aqueous Hu-
mor and Plas-
ma

Targeted
Analysis

ELISA

Up: NT-proANP (1.5-fold in plasma, 5.2-fold in aqueous
humor)

58 POAG, 32
CT

Hondur et
al., 2017
[35]

Aqueous Hu-
mor and Blood

Targeted
Proteomics

ELISA

Up: Protein carbonyls (2.6-fold in aqueous humor,
1.9-fold in serum), AGEs (3.1-fold in aqueous humor,
1.9-fold in serum)

96 POAG, 64
CT

Garweg et
al., 2017
[36]

Aqueous Hu-
mor

Targeted
Proteomics

Multiplex
Immunoas-
says

Up: CXCL13, CCL24, IL-16, IL-4, CCL13, CCL22, CCL15,
CXCL16 (PEXG vs CTs, PES vs CTs, PESL vs CTs)

Down: CCL25

30 PEXG, 33
PES, 10 PESL,
20CT

Ban et al.,
2017[37]

Aqueous Hu-
mor

Targeted
Proteomics

ELISA

Up: Growth differentiation factor 15 (GDF15, 31.7-fold
POAG vs CT)

57 POAG, 23
CT

Zhang et
al., 2017
[38]

Aqueous Hu-
mor

Targeted
Proteomics

Multiplex
Immunoas-
says

Up: CD (1.2-fold), sSNCAM (1.3-fold), sVCAM-1 (1.9-fold)

34 POAG, 24
CT

Sharma et
al., 2018
[39]

Aqueous Hu-
mor

Untargeted
Proteomics

LC-MS/MS

Up: IGKC (13.6-fold), ITIH4 (4.1-fold), APOC3 (3.4-fold),
IDH3A (3.1-fold), cDNA FL]J42083 fis clone
TCERX2000613 (LOC105369216, 3.0-fold), Ser-
ine/cysteine proteinase inhibitor clade F (SERPINF2,
2.9-fold), Niemann-Pick disease type C2 (NPC2,
2.9-fold), Succinate-CoA ligase subunit  (SUCLG2,
2.7-fold), KIAA0100 (2.3-fold), CCR4-NOT transcription
complex subunit 4 (CNOT4, 2.2-fold), aquaporin 4
(AQP4, 2.1-fold), collagen, type XVIII, a« 1 (COL18A1,
2.1-fold), NACHT and WD repeat domain containing 1
(NWD1,2.1-fold), transmembrane protein 120B
(TMEM120B, 2.1-fold), leucine rich repeat containing 34
(LRRC34, 2.0-fold), FCGBP (1.9-fold), Na/K Transporting
ATPase Interacting 2( NKAIN2, 1.9-fold), solute carrier
family 35 member C2 (SLC35C2, 1.9-fold), tetraspanin 14

15 POAG, 32
CT
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(TSPAN14, 1.9-fold), family with sequence similarity 171,
member B (FAM171B, 1.9-fold), fetuin-B (FETUB,
1.9-fold), LDL receptor-related protein-5 (LRP5, 1.8-fold),
fibrinogen b chain FGB (D6RELS, 1.8-fold), hydroxyster-
oid (1.7-fold), dehydrogenase 10 (HSD17B10, 1.8-fold),
phosphatidylinositol glycan class C (PIGC, 1.8-fold),
protein cornichon homolog 1 (CNIHI, 1.7-fold), Torsin
family 3, member A (TOR3A, 1.7-fold), mediator com-
plex subunit (MED23, 1.7-fold), succinate dehydrogenase
assembly factor 2 (SDHAF2, 1.7-fold), protein
COMMD3-BMI1 (COMMD3-BMI1, 1.6-fold), inositol
polyphosphate 1-phosphatase (INPP1, 1.6-fold), cDNA
FLJ57526 (1.5-fold), theumatoid factor D5 light chain
(V-kappa-3, 1.5-fold).
Up: APOA4 (unknown-fold), complement C1s subcom-
ponent (Cls, 1.6-fold), CO9 (2.1-fold), CFI (1.9-fold),
C-type lectin domain family 3 (CLEC3A, 1.3-fold), CLU
Isoform 4 (1.7-fold), galectin-3-binding protein (GAL3bp
Untargeted SDS-PAGE 4.9-fold).
Adav et Proteomics & Down: C1QB (0.6-fold), C1q subunit C (C1QC, 0.4-fold),
al. 2018 Aqueous Hu-  (discovery) LC-MS/MS C3 (0.7-fold), complement C4-A (C4A, 0.7-fold), com- 10 POAG. 5 CT
i 40] mor & Targeted and plement C4-B (C4B, 0.7-fold), complement C5 (C5, !
Proteomics MRM-LC-M 0.3-fold), C8B (0.2-fold), complement component C6 (C6
(validation) S/MS 0.5-fold), complement component C8 alpha chain (C8A,
0.7-fold), complement component C8 gamma chain
(C8G, 0.3-fold), complement factor H-related protein 1
(CFHR1, 0.4-fold), isoform of complement factor
H-related protein 2 (CFHR?2, 0.2-fold), VTN (0.9-fold)
Wang et Multiplex
al, 2018~ AquecusHu- - Targeted s Up: SPARC (1.3-fold), THBS2 (1.6-fold), OPN (1.2-fold) 41 PACG, 22 CT
mor Proteomics
[41] says
Kauretal, AqueousHu-  Untargeted | . IMS Up: CD14, CD59, CFD, RIRREL3, APOA4, CHGA, MYB, 9 POAG, 9
2019 [42] mor Proteomics TIMP1, CFD, CD59, MFAP4, AGRN, APOC3 PACG, 9 CT
Nikhalash Up: OPN (unknown-fold, POAG vs GT and PACG vs 90 POAG, 72
ree et al., Aq”‘;‘i‘;: Hu g:;f;fgii LC-MS/MS  CT), CD (unknown-fold, POAG vs CT), CysC (un- ’
2019 [43] known-fold, POAG vs CT, PACG vs CT) PACG, 78 CT
25 POAG, 21
Guoetal, AqueousHu- Targeted ) . CACG, 9 PACS,
2019 [44] mor Proteomics ELISA Up: TGFp2 (1.3-fold in POAG vs CT) 45 AACG, 26
CT
Tear: 78 PEXG,
Can 77 PES, 78 CT.
Demirdoég Aqueous Hu- Targete.d ELISA Up: CTGF (1.6-fold PEXG vs CT, 1.5-fold PES vs CT, in Aqueous Hu-
enetal, mor and Tear  Proteomics tear)
2019 [45] mor: 8 PEXG,
17 PES, 23 CTs
28 glaucoma(22
POAG, 1 NTG,
ten Berge Multiplex 4NAG. 1
etal, 2019 AduecusHu- o Targeted e Up:IL-8 (1.5-fold POAG vs CT, 15-fold AMD vs CT) '
[46] mor Proteomics says SGPDS), 12

AMD, 25 RP, 22
CT
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A Hu-
ELISA queous Hu
(Aqueous mor: 8 POAG, 8
Aqueous Hu- Humor), PACG, 8 CT.
Basuetal., morand Tra- Targeted SDS-PAGE Down: FBLN-7 (0.4-fold PACG vs CTs, 0.3-fold PACG vs Trabecular
2019 [47]  becular Mesh-  Proteomics & MAL- POAG, in aqueous Humor)
work DI-TOF Meshwork: 3
(Trabecular POAG, 3
Meshwork
eshwork) PACG, 3 CT.
Tear: 80 PEXG,
Can 80 PES, 80 CT.
Demirdoég Aqueous Hu- Targete.d ELISA Up: CLU (2.0-fold PEXG vs CT, 2.4 PEXG vs PES, in Aqueous Hu-
en, et al. mor and Tear  Proteomics aqueous humor)
2020 [48] mor: 12 PEXG,
22 OES, 22 CT
12 NVG, 26

Up: VEGF-A (1.4-fold Stable NVG vs CT, 1.2-fold Sta-
ble-NVG vs CRVO, 1.1-fold Stable-NVG vs NPDR, ~ Stable-NVG, 11

Sz‘érz‘oet :91{ Aq“‘iﬁ‘;: Hu- Pf;reg(‘::jis ELISA  1.2-fold Stable-NVG vs BRVO), IL-8 (1.4-fold Stable-NVG ~ CRVO, 18
vs CT, 1.1-fold Stable-NVG vs CRVO), EPO (1.3-fold PACG. 25 PDR
Stable-NVG vs CT, 1.2-fold Stable-NVG vs BRVO) ’ ’
7BRVO, 22CT
Aqueous Hu-
15NVG, 17
Sunetal, o andvie. Lareeted ELISA  Up: VEGE-A (1.2-fold NVG vs PDR in aqueous humor)
2020 [50] Proteomics PDR
reous Body
11 POAG, 8
Ishikawa @ eousHu-  Targeted Up: PN (38.5-foldNVG vs PDR), TNC (4.0-fold NVG vs  NVG secondary
etal, 2020 . ELISA
[51] mor Proteomics PDR) to PDR, 9
PDR4 CT
Up: Carboxypeptidase B2 (CPB2), target of Nesh-SH3
(ABI3BP), TIMP2, C1QB, alpha-1B-glycoprotein (A1BG),
alpha-1-acid glycoprotein 2 (ORM2), CFI, AGT, Ig kappa
chain V-III region POM (IGKV3D-15), tripep-
tidyl-peptidase 1 (TPP1), alpha-1-antichymotrypsin
(SERPINAB3), haptoglobin-related protein (HPR), colla-
gen alpha-2(IX) chain (COL9A2), alpha-1-acid glycopro-
tein 1 (ORM1), triosephosphate isomerase (TPI1), lumi-
can (LUM), SPARC-like protein 1 (SPARCL1), CO9,
vitamin D-binding protein (GC), SERPINC1, B2M, histi-
dine-rich glycoprotein (HRG), alpha-2-HS-glycoprotein POAG with
Hubens et (AHSG), Ig kappa chain V-Ill region VG (IGKV3D-11), g5 (olaucoma
al., 2020 Aqueous Hu- IIfnttarget.e d LC-MS/MS aldehyde dehydrogenase dimeric NADP-preferring ] (gA
[52] mor TOIEONCs (ALDH3A1), hemoglobin subunit delta (HBD), CysC,  filtration sur-

VTN, ALB, C8A gery) vs CT

Down: FN1, ATP synthase subunit alpha mitochondrial

(ATP5F1 A), calpain-1 (CAPN10), keratin type II cyto-
skeletal 2 epidermal (KRT?2), fibrinogen alpha chain

(FGA), C4b-binding protein alpha chain (C4BPA), vita-
min K-dependent protein S (PROS1), keratin type I cy-

toskeletal 1 (KRT10), CFH, C7, ACTB, Ig heavy chain V-I
region HG3 (IGHV1-3), fibrinogen gamma chain (FGG),

APLP2, calsyntenin-1 (CLSTN1), C6,
zinc-alpha-2-glycoprotein (AZGP1), C5, HPT, Ig kappa
chain V-II region FR (IGKV2D-28),
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1-phosphatidylinositol 3-phosphate 5-kinase
(IGKV2D-28), 1-phosphatidylinositol 3-phosphate
5-kinase (PIKFYVE), Wnt inhibitory factor 1 (WIF1),
keratinocyte proline-rich protein (KPRP).

Up: C1QB, APOC3, A1BG,S ERPINF2, SERPINA3,
APOA4), serum amyloid A-4 protein (SAA4), SERPINC1,
leucine-rich alpha-2-glycoprotein (LRG1),
N-acetylmuramoyl-L-alanine amidase (PGLYRP2),
plasminogen (PLG), IgGFc-binding protein (FCGBP),
ITIH1, plasma protease C1 inhibitor (SERPING1), ITIH4,
AZGP1, keratin type II cytoskeletal 1 (KRT1), APOCI,
extracellular matrix protein 1 (ECM1), fetuin-B (FETUB),
heat shock 70 kDa protein 1A/1 B (HSPA1A), insulin-like
growth factor-binding protein 2 (IGFBP2), neuroblasto-
ma suppressor of tumorigenicity 1 (NBL1), NTRI, reelin
(RELN), sex hormone-binding globulin (SHBG), IGKC,
Ig gamma-4 chain C region (IGHG4), Ig mu chain C
region (IGHM).

Down: APLP2, FGG, WIF1, KRT5, al-
pha-2-macroglobulin (A2M), CLSTN1, C1S, ectonucleo-
tide pyrophosphatase/phosphodiesterase family member
2 (ENPP2), proactivator polypeptide (PSAP), insulin-like
growth factor-binding protein 6 (IGFBP6), hemoglobin
subunit beta (HBB), FBLN1, NEUS, CFHR1, Dick-
kopf-related protein 3 (DKK3), LCN1, Fibrillin-1 (FBN1),
galectin-3-binding protein (LGALS3BP), beta-crystallin S
(CRYGS), SPARCL1, ALDH3A1, triosephosphate iso-
merase (TPI1), tripeptidyl-peptidase 1 (TPP1), collagen
alpha-2(IX) chain (COL9A2), HPR, cathepsin L1 (CTSL),
CALl, cell adhesion molecule 1 (CADM1), cadherin-2
(CDH2), di-N-acetylchitobiase (CTBS), protein FAM3C
(FAM3C), N-acetylglucosamine-6-sulfatase (GNS), Ig
lambda constant 7 (IGLC7), Immunoglobulin lamb-
da-like polypeptide 5 (IGLL5), Ig kappa variable 1D-33
(IGKV1D-33), Ig kappa chain V-III region Ti (IGKV3-20),
Ig gamma-1 chain C region (IGHG1), Ig kappa chain
V-Ill region VG (IGKV3D-11), Ig kappa variable 2D-28
(IGKV2D-28), Ig heavy variable 4-34 (IGHV4-34), Ig
lambda chain V-III region LOI (IGLV3-21), interphoto-
receptor matrix proteoglycan 2 (IMPG2), in-
ter-alpha-trypsin inhibitor heavy chain H5 (ITIH5), ve-
sicular integral-membrane protein VIP36 (LMAN2),
low-density lipoprotein receptor-related protein 2
(LRP2), limbic system-associated membrane protein
(LSAMP), microfibril-associated glycoprotein 4
(MFAP4), macrophage migration inhibitory factor (MIF),
MMP2, out at first protein homolog (OAF), pyruvate
kinase isozymes M1/M2 (PKM), peptidyl-prolyl cis-trans
isomerase A (PPIA), secretogranin-3 (SCG3), neuroen-
docrine protein 7B2 (SCG5), SOD1, TICN1, neurosecre-
tory protein VGF (VGF).

POAG with

cataracts vs CT

: ALB, AP , , TIMP2, A2M, PGTDS, ENPP2
Targeted | \ion e Up: ALB, APOCS, CysC GIDS, EN POAG vs CT
Proteomics Down: SOD1
i - 6 POAG, 6
Linetal,  AqueousHu-  Targeted ELISA  Up: GDF15 (unknown-fold, POAG vs CT, PEXG vs CT)
2020 [53] mor Proteomics PEXG
Bur- Aqueous Hu- Targeted Multiplex Up in aqueous humor: IL-5 (2.2-fold), IL-12 (2.0-fold), 27 POAG, 29
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gos-Blasco mor and Tear = Proteomics Immunoas- IL-15 (1.4-fold), IFN-y (1.7-fold), MIP-1a (3.9-fold). Up in CT
etal., 2020 says tear: IL-4 (3.4-fold), IL-12 (1.6-fold), IL-15 (2.6-fold),
[54] eotaxin, FGF-f (1.8-fold), VEGF (2.3-fold).
Down in tear: MIP-1a (0.8-fold)
42 Acute retinal
necrosis, 22
Endophthalmi-
tis, 24 Vi-
rus-induced
anterior uveitis,
20 Sarcoidosis,
33 Uveitis of
unknown eti-
ology, 30 Vit-
reoretinal
lymphoma, 26
Nezu et Cytometric Uveal melano-
al., 2021 Aque;z: Hu- szfjrtrfiis Immunoas- Up: MCP-1,IL-6, angiogenin (for predicting POAG)
[55] says ma, 52 Rheg-
matogenous
retinal detach-
ment, 34 PDRy,
21 RVO, 18 RP,
27 Macular
hole, 35 Epiret-
inal membrane,
37 AMD, 41
POAG, 20
atopic dermati-
tis, 30 CT (cat-
aracts)
Up in aqueous humor: ATX (POAG vs CT, SOAG vs CT,
Immuno- PEXG vs CT, SOAG vs POAG, PEXG vs SOAG, PEXG vs
I hi et enzymatic POAG), TGF-p1 (SOAG vs CT, PEXG vs CT, PEXG vs 97 POAG, 48
gallrazs 0 21 1e Aqueous Hu- Targeted assay and  SOAG, PEXG vs POAG), TGF-B2 (POAG vs CT, SOAG SOAG. 48
a "5 6 mor Proteomics multiplex  vs CT, POAG vs PEXG, SOAG vs PEXG), TGF-83 (POAG !
[56] immunoas- vs CT, SOAG vs CT, PEXG vs CT, PEXG vs SOAG, PEXG PEXG, 88 CT
say vs POAG, SOAG vs POAG)
Down in tear: TGF-2 (PEXG vs CT)
1
Kotikoski Targeted Chemilu- gucom
’ Aqueous Hu- Quantita- . Up: Nitric, nitrate and cGMP without statistical signifi- (28 POAG, 6
etal, 2002 d Serum tive Anal funescence cant differences
[57] mor an u sis y and RIA PEXG and 4
ACG), 38 CT
. Targeted NTies . .
Galassi et Aqueous Hu- Quantita- Spectro- Down: Nitrite (0.7-fold 1.n serum, 0.6-fold 1.n aqueous 38 POAG, 46
al., 2004 mor and Serum  tive Analv- photometry ~ humor), cGMP (0.8-fold in serum, 0.5-fold in aqueous
58] MY and RIA humor) CT

S1S
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Bleichet  Aqueous Hu- Targeted
al., 2004  mor and Plas- Metabo- ELISA Up: Hcey (2.0-fold in aqueous humor, 1.3-fold in plasma) 29 PEXG, 31 CT
[59] ma lomics
Castany et Targeted
al,, 20}{1 Aqueous Hu- Mefabo- HPLC-UV- Up: Ap4A (15-fold) 16TOAG, 16
[60] mor lomics vis cT
l;Tlczc(;le; Aqueous Hu- {Zf;:il PLCPDA Up: MDA (2.1-fold in blood, 2.4-fold in aqueous humor) 44 po AG, 26
/ mor and Blood . Down: ATP-ADP (0.9-fold in blood) CT
[61] lomics
Up: creatinine, carnitine, three short-chain acylcarnitines,
Buisset et Targeted glutamine, glycine, alanine, leucine, isoleucine, hydrox-
al. 2019 Aqueous Hu- Metabo- LC-MS/MS yl-proline, and acetyl-ornithine, phosphatidylcholines 26 POAG, 26
! mor . (PC aa 30:2, 32:1, 34:1, 34:2, 36:2, 36:4, and 38:2), lyso- CT
[62] lomics . . . .
phosphatidylcholine, sphingomyelin
Down: taurine, spermine
Up: Glycine-2 (8.9-fold PCG vs CT, 3.9-fold PCG vs
Chen, et Untargeted POAG, 9.0-fold PCG vs ARC), Phenylalanine-1 (1.8-fold 45 PCG, 10 CCs,
al, 2019 Aqueous Hu- Metabo-  GC/TOF MS PCG vs CT, 1.5-fold PCG vs ARC) 10 ARCs, 10
[63] mor lomics Down: Phenylalanine-1 (0.9-fold PCG vs POAG), Urea
(0.9-fold PCG vs POAG, 0.6-fold PCG vs CT, 0.8-fold POAG
PCG vs ARC)
Up: Pelargonic acid, 2-mercaptoethanesulfonic acid 2,
Untargeted alactose 1, mannose 1, D-erythronolactone 2, dehy-
Panetal,  Aqueous Hu- Metagbo- GC/TOF MS ¢ droascorbic acid 2, ri‘i)/itol, D-Talose 1 ’ 16 POAG, 24
2020 [64] mor ) — CT
lomics Down: Glucose-1-phosphate, methylmalonic acid, sper-
midine 2, N-cyclohexylformamide 1, sorbitol, biotin
Up: Glutamine & glutamate (1.7.fold POAG vs CT,
1.6-fold NTG v CT), glutamine a-ketoglutarate (1.4-fold
POAG vs CT, 1.4-fold NTG vs CT), lysine & creatine &
Barbosa Untargeted phospho-creatine & creatinine a-ketoglutarate (1.5-fold
Breda et Aqueous Hu- Metabo- 1H NMR POAG vs CT, 1.5-fold NTG vs CT), glucose & taurine & 30 POAG, 30
al., 2020 mor lomics betaine (1.8-fold POAG vs CT, 1.5-fold NTG vs CT), NTG, 30 CT
[65] glucose & Ha of amino acids (1.7-fold POAG vs CT,

1.6-fold NTG vs CT)

Down: Valine & p-hydroxybutyrate (0.08-fold POAG vs
CT, 0.08-fold NTG vs CT)

IComparison with other groups is indicated in brackets. 2CT, control; PESL, pseudoexfoliation
syndrome plus luxation (complications); PDR, proliferative diabetic retinopathy; PACS, primary
angle-closure suspects; CRVO, central retinal vein occlusion; NPDR, non-proliferative diabetic
retinopathy; BRVO, branch retinal vein occlusion; CCs, congenital cataracts; ARCs, aged-related
cataracts. 3Up, up-regulated; “Down, down-regulated; "MALDI-MS, matrix-assisted laser desorp-
tion/ionization tandem mass spectrometry. ‘(HPLC, high-performance liquid chromatography

2. Eye tissues and vitreous body

Table S2. Candidate glaucoma biomarkers identified in retina, optic nerve, vitreous body or trabecular meshwork. The study, the
followed strategy, the main analytical techniques used, the fold-change of markers when specified, the number of subjects and the
disease of recruited patients have been indicated.

. Analytical List of candidate biomarkers (fold-change vs
Study  Fluid/Tissue  Strategy . Samples
Technique controls)!

Tezel, et Targeted Immunohisto- 14 POAG
al., 2001 Retina Proteomics ) Up? TNF-a, TNFR1 (Not applicable-fold) (20 eyes), 10
[66] chemistry CT (20 eyes)

Tezel et Optic Nerve Targeted .. ) . . . . 28 glauco-

al., 2004 and Retina Analysis Immunostaining ~ Up: HIF-1a (5.2-fold in optic nerve, 4.7-fold in retina) ma, 20 CT
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[67]
Bhattachar
Trabecular Untargeted SDS-PAGE, LC-MS . 5POAG, 35
yaetal, Meshwork Proteomics & WB Up-regulated: Cochlin (unknown-fold) cT
2005 [68]
Bhattachar
yaetal, Optic Nerve g;::erf::icsl LC-MS/MS Up: PAD2 (not detected in control optic nerves) 8 P%I}FG' 8
2006 [69]
Zhang et 2D-GE, MAL-
al., 2008 E::ﬁsv‘gfl: g?;ferog;tii DLTOF-MS/MS & Up: Copine 1 (1.8-fold) > POC{*FG’ >
[70] WB
Go- Up: CAPN10 (unknown fold)
vindarajan Trabecular Targeted WB and Spectro- 15 POAG,
et al., 2008 Meshwork Analysis photometric Down?: CAPN10-activity (0.5-fold) 15CT
[71]
Tezel ot Untargeted D-PAGE &
al,, 2010 Retina and Tar- Up: Hb (2.0-fold) 38 glauco-
[72] geted I.’ro- LC-MS/MS and WB ma, 30 CT
teomics
Up: Cls (eo-fold), complement component 1r (Clr,
co-fold), C1q (ee-fold), C3 (eo-fold), complement com-
ponent 7 (CO7, 81.2-fold), C8A (e=-fold), C8B
(1.1-fold), CO9 (1.4-fold), complement component
(3b/4b) receptor-1 (CD35, 1.1-fold), complement
component receptor 2 (CR2, 1.2-fold), complement
component 5a receptor (C5AR1, e-fold), man-
Tezel et Targeted nan-binding lectin serine protease 1 (MASP1, «-fold), 10 glauco-
al., 2010 Retina Proteomics LC-MS/MS mannan-binding lectin serine protease 2 (MASP2, ma. 10 CT
[73] co-fold), C-type lectin superfamily member 1 (CLC3A, !
2.9-fold), lectin galactoside-binding (Gal_Lectin,
2.6-fold), C1 inhibitor, SERPING 1 (1.6-fold)
Down: Complement factor H (CFH, 0.5-fold), com-
plement component 4b (C4b, 0.9-fold), complement
factor H-related 4 (CFHR4, 0.4-fold), complement
component 4 binding protein alpha (C4BPA,
0.9-fold), CLU isoform 1 (0.7-fold)
Up: TNF-a (3.1-fold), tumor necrosis factor receptor
superfamily member 1A (TNFRSF1A4, 2.1-fold),
TNFRSF1A-associated death domain-containing
protein (TRADD, 2.3-fold), MAP kinase-activating
death domain-containing protein isoform a (MADD,
1.9-fold), TNFR-associated factor 1 (TRAF1, 2.4-fold),
TNFR-associated factor 2 (TRAF2, 3.6-fold),
TNFR-associated factor 4-associated factor 2 (TFAF2,
Yang et 1.8-fold), TNFR-associated factor 4 isoform 2 (TRAF4
al. 2011 Retina Targeted LC-MS/MS (label variant, 1.9-fold), TNFR-associated factor 6 (TRAF6, 10 glauco-
£7 4] Proteomics  free) & WB 2.8-fold), TNF-induced protein 1-like adaptor protein ma, 10 CT

(KCTD13, 2.1-fold), nuclear factor-kappa B subunit
p105 (NFKB1/p50, 1.9-fold), TNF-induced protein
3-interacting protein 1 (TNIP1, 2.5-fold), inhibitor of
kappa-B kinase epsilon (IKKE, 1.9-fold), NF-B essen-
tial modulator inhibitor of kappa-B kinase gamma
(IKKG, 3.4-fold), receptor (TNFRSF)-interacting ser-
ine/threonine kinase 1 (RIPK1, 2.2-fold),
rho-associated protein kinase 1 (ROCK1, 2.3-fold),
serine/threonine kinase 17a (apoptosis-inducing)
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(STK17A, 1.9-fold), mitogen-activated protein kinase
2 (MAP4K2, 6.4-fold), mitogen-activated protein
kinase 5 (MAP3KS5, 2.2-fold), mitogen-activated pro-
tein kinase 14 (MAP3K14, 2.3-fold), mito-
gen-activated protein kinase 18 (MAP3K18, 2.4-fold),
mitogen-activated protein 6 (MAP2K®6, 2.8-fold),
mitogen-activated protein kinase 1 (variant 1)
(MAPKI1, 4.4-fold), mitogen-activated protein kinase
3 (MAPKS, 3.0-fold), mitogen-activated protein ki-
nase (MAPKS, 2.9-fold), P21-activated kinase 2
(PAK?2, 2.6-fold), nucleotide-binding oligomerization
domain-containing protein 1 (NOD1, 2.1-fold),
NACHT, LRR and PYD domains-containing protein 3
isoform b (NLRP3, 2.2-fold), caspase 1 isoform alpha
(CASP1, 3.1-fold), Bel2-like 1 (BCL(X)L, 1.9-fold),
Bcl2-associated protein (BAX, 4.3-fold), apopto-
sis-inducing factor 1 (AIFM1, 2.9-fold), endonuclease
G (ENDOG, 3.0-fold), caspase 9 (2.1-fold), pro-
grammed cell death 10; apoptosis-related protein 15
(PDCD10, 2.7-fold), THAP domain-containing nu-
clear proapoptotic factor (THAP1, 2.0-fold), prostate
apoptosis response protein 4 (PAR4, 2.2-fold), DNA
fragmentation factor alpha (DFFA, 2.7-fold), calpain
small subunit 1 (CAPNSI, 3.8-fold), calpain 6
(CAPNES, 1.8-fold), CAPNI10 (2.0-fold), calpastatin
isoform c calpain inhibitor (CAST, 2.3-fold), 78 kDa
glucose-regulated protein, heat shock 70kDa protein
5 (GRP78, 5.4-fold), DnaJ (Hsp40) homolog C 10
(DNAJC10, 2.2-fold), endoplasmic reticulum oxi-
doreductin 1-like beta (ERO1LB, 2.8-fold), protein
disulfide isomerase A6 (ERP5) (PDIAS6, 3.6-fold),
endoplasmic reticulum protein 29 (ERP29, 3.3-fold),
serine/threonine-protein kinase/endoribonuclease
IRE1 (ERN1, 2.5-fold), activating transcription factor
6 (ATF6, 2,7-fold)

Mizokami
etal., 2011
[75]

Optic Nerve

Targeted
Proteomics

Immunohisto-

chemistry

Down-regulated: AQP-9 (POAG vs CT)

1POAG, 1
CT

Kovacs et
al., 2015
[76]

Vitreous Body

Targeted
Proteomics

Multiplex Immu-

noassays

Up: PGF (88.6-fold NVG vs nonDM), VEGF-A
(79.5-fold NVG vs nonDM), IL-6 (164.9-fold NVG vs
nonDM), IL-8 (30.1-fold NVG vs nonDM).

12 NVG, 29
PDR, 10
DM4, 29
non-DM

Inafuku et
al., 2016
[77]

Vitreous Body

Targeted
Proteomics

Glycoblotting (and
MALDI-MS) &
ELISA

Up: Total N-glycans (1.3-fold NVG vs PDR, 4-fold
NVG vs CT), sialylated N-glycans (1.3-fold NVG vs
PDR, 4-fold NVG vs CT)

7 NVG
(with PDR),
11 PDR, 17
CTs

Funke et
al., 2016
[78]

Retina

Untargeted
Proteomics

LC-MS/MS

Down-regulated: ANT3(0.4-fold) DES70 (0.8-fold),
MeCp2 (0.6-fold)

5 glaucoma

(not defined

phenotype),
5CT

Micera et
al., 2016
[79]

Trabecular
Meshwork

Targeted
Proteomics

Multiplex Immu-

noassays

Up-regulated: IL-10 (23.8-fold), IL-6 (14.6-fold), IL-5
(13.3-fold), IL-7 (12.5-fold), IL-12p70 (8.7-fold),
IL-12p40 (7.7-fold), IL-3 (4.4-fold), IL-21 (3.7-fold),
IL-4 (3.7-fold), IL-33 (3.2-fold), TNFa (4.5-fold), IFNy
(2.3-fold), IL-15 (2.2.fold), IL-2 (2.1-fold), IL-18
(1.7-fold), IL-17 (1.6-fold), IL-8 (1.4-fold), IL-34
(1.3-fold), VEGF (6.1-fold), TGFp1 (6.1-fold), neuro-

40 POAG,
23 CT
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trophin 3 (NT3, 4.7-fold), FGF- (3.9-fold), nerve
growth factor  (NGF-{, 3.8-fold), BDN (3.1-fold)
NT4 (2.9-fold), MMP1 (2.0-fold), MMP2 (3.2-fold),
TIMP2 (1.8-fold), vascular cell adhesion molecule

(VCAM, 7.2-fold), macrophage inflammatory protein
16 (MIP19, 7.0-fold), MIP1« (5.5-fold), Eoxtaxin 1

(2.6-fold), TNF-a converting enzyme (TACE,

2.0-fold), regulated on activation normal T cell ex-

pressed and secreted (RANTES, 1.9-fold), intercellu-
lar adhesion molecule 2 ICAM2, 1.9-fold), MIP33
(1.5-fold), neural cell adhesion molecule (NCAM]1,

1.4-fold)

Down: IL-18 (0.08-fold), IL-16 (0.02-fold), MMP7
(0.5-fold), TIMP4 (0.4-fold), macrophage inflamma-
tory protein 1B (MIP1p, 0.6.fold), ICAMS3 (0.1-fold),

toll-like receptor 2(TLR2, 0.8-fold)

29 gl -
Up: IL-2 (34-fold AACG vs CT), IL-5 (1.34 AACG vs 2 fl :“(‘SCO
Tong et Tarceted Multiplex Immu-  CT), MCP-1 (5.4-fold AACG vs CT, 1.4-fold POAG vs AACG. 15
al,, 2017  Vitreous Body Pr tg i noassays (Cy- CT), TNF-a (1.8-fold AACG vs CT), IP-10 (7.0-fold CAC G’ 6
180] oteormies tometric) AACG vs CT, 2.4-fold CAGG vs CT, 2.8-fold POAG '
1) POAGQG), 28
Ve CT
Mirzaei et Multiplexed Tan- Up: 252 proteins in retina, 554 proteins in vitreous
1 2017 Vitreous Body Targeted dem Mass Tag body 10 POAG,
a 'Esl] and Retina Proteomics  based proteomics D . 138 in retina. 559 in it bod 10 CT
(TMT-MS3) own: in retina, in vitreous body
Dreyer et . Targeted 26 Glauco-
al. 1996  Vitreous Body Metabo- HPLC Up-regulated: Glutamate (2.0-fold)
. ma, 21 CT
[82] lomics
Doganay . Targeted Magnetic reso- Up: Glutamate-glutamine/creatine ratio (Glx/Cr, 29 POAG,
etal, 2012 Vitreous Body Metabo-  nance spectroscopy 4.8-fold) 13CT
[83] lomics (MRS) )

IComparison with other groups is indicated in brackets. 2Up, up-regulated; *Down,
down-regulated; * DM, diabetes mellitus.

3.Tear film

Table S3. Candidate glaucoma biomarkers identified in tear film. The study, the followed strategy, the main analytical techniques
used, the fold-change of markers when specified, the number of subjects and the disease of recruited patients have been indicated.

Stud Flu- Strate Analytical  List of candidate biomarkers (fold-change Samples
¥ id/Tissue 2 Technique vs controls)! P
Ghaffariyeh et Targeted .
al,, 2009 [84] Tear Proteomics ELISA Up2 BDNF (3.2-fold) 20 NTG, 20 CT
Discovery: 4
Pieragostino LC-MS/MS (label . POAG, 5 PEXG, 4
Untargeted free) & Altered: LYZ, LCN1, protein 5100, Immuno- .
etal, 2012 Tear Proteomics ~ SDS-PAGE+MAL lobulins, PIP, phosphorylated, CST4 CTs. Validation: 9
85] & » D phosphorylated, POAG, 7 PEXG, 8
DI-MS
CT
Up: IGHAT1 (1.4-fold), IGJ (1.5-fold), IGHA2
(1.6-fold), IGKC (1.6-fold), ALB (1.72-fold),
Pieragostino HSPBI1 (1.7-fold), CST4 (1.73-fold), PIGR
Shotgun (1.8-fold), PRDX1 (1.8-fold), ACTB (1.9-fold),
et a[lé 62]013 Tear Proteomics nLC-MS/MS anti-gamma-actin (ACTGI (1.9-fold), PO- 9 POAG, 10CT

TEE/POTEF (2.0-fold), POTEI (2.0-fold), B2M
(2.0-fold), POTE ankyrin domain family mem-
ber J (POTEJ, 2.0-fold), AZGP1 (2.0-fold), TF
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(2.1-fold), PIP (2.4-fold), PRR4 (2.5-fold), LTF
(2.6-fold), LYZ (2.7-fold), proline-rich protein 1
(PROL1, 2.9-fold), LCN1 (2.9-fold), zymogen
granule protein 16 homolog B (ZG16B, 3.0-fold)

Down?: IGHG3 (Unknown-fold), Keratin type II
cytoskeletal 1 (KRT1, Unknown-fold)

G‘Z‘(})’lt;‘ g;}l" Tear Pfstrf;tsis Muég’sli‘ed Down: IL-12P70 (0.6-fold) 10 POAG, 9 CT
Up: MMP-9 (2.5-fold POAG vs CT, 2.2-fold 27 POAG, 27
Sahay et al., Tear Targeted Gelatin Zy- PACG vs CT, 2.1-fold PES vs CT), MMP-2 PACG. 22 P’EX G
2017 [88] Proteomics mography (1.1-fold POAG vs CT, 1.1-fold PES vs CT) 40 PE,S 35 CTs !
Down: MMP-2 (0.7-fold PACG vs CT) !
Tear,
! Down: CNTF (0.7-fold in Aqueous Humor of
Shpak et al.,, Aqueous Targeted . 55 POAG, 61
2% 17 89] Hu(rlnor and Protfomics ELISA POAG vs Cataract, 0.6-fold in Tear of POAG vs Cataracts, 29 CT
Cataract)
Serum
- 20 POA! re-
tinezﬁi—la—Ca Targeted Multiplexed Up: IL-2, IL-5, L-10, IL-12 p70, IL-13, IL-15, fervcitix?e)(pZS
Tear . IL-17, FGF basic, PDGE-BB, TNF-a in POAG /
sa et al., 2017 Proteomics Immunoassay . POAG (preserva-
[90] (preservative vs CTs) tive-free), 39 CT
Up: MMP-9 (7.1-fold POAG vs CT, 5.7-fold
NTG vs CT, 1.2-fold POAG vs NTG), MMP-2
(2.6-fold POAG vs CT, 3.3-fold NTG vs CT,
0.8-fold POAG vs NTG), TIMP-1 (1.3-fold
POAG vs CT, 1.2-fold POAG vs NTG), GM-CSF
(1.5-fold POAG vs NTG), fractalkine (1.2-fold
POAG vs NTG), IP-10 (1.8-fold POAG vs NTG),
macrophage derived chemokine (MDC, 1.9-fold
Gelatine zy- POAG vs NTG), platelet derived growth fac-
Reddy et al., Targeted mography, ELI- tor-AA (PDGE-AA, 3.8-fold POAG \ NTG)' 30 POAG, 30
2018 [91] Tear Proteomics  SA and Multiplex L 1% (1:2-fold POAG vs NTG), interleukin 1 NTG, 30 CT
Immunoassay receptor antagonist (IL-1Ra, 1.6-fold POAG vs !
NTG), IL-8 (1.6-fold POAG vs NTG), CXCL-1
(1.1-fold POAG vs NTG), epidermal growth
factor (EGF, 1.2-fold PEXG vs NTG), eotaxin
(1.9-fold NTG vs POAG, interferon-a2 (IFN-a2,
1.6-fold NTG vs POAG), IL-7 (1.3-fold NTG vs
POAG), MCP-1 (1.3-fold NTG vs POAG), TNF-$
(1.3-fold NTG vs POAG)
Down: MMP-1 (0.8-fold POAG vs CT, 0.8-fold
POAG vs NTG)
L, Tear and . . .
Csdsz et al., Targeted Multiplexed Down: IFN-y, GMCSF, IL-5 in tear of patients 12 POAG, 8
Aqueous . -
2019 [92] Humor Proteomics Immunoassay who developed complications after one year PACG
17 glaucoma
treated with
Up: SOD (unknown-fold), CAT (un- }Sr;:/f ::I;t;rgif)e
Spectrophoto- known-fold), GPx (unknown-fold), AOPP (1.1 ’ 24 glaucoma !
Sedlak et al., Targeted metric (enzymat- BRABAC .vs CTorT, 1.1-fold T+BAV vs CT orT), treated with
2020 [93] Tear Analysis ic and Total Oxidant Status (TOS, 1.2-fold BR+BAC vs BAC-preserved

non-enzymatic)

CT or T), 1.2-fold T+BAC vs CT or T), Oxidative
Stress Index (OS], 1.1-fold BR+BAC vs CT or T,
1.21 T+BAC vs CT or T).

0.5% timolol
(T+BAC), 19

glaucoma treated

with

BAC-preserved
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brimonidine
(BR+BAC), 25

CTs
Roedl et al., Tear and Targeted HPLC-fluorescen  Up: Hcy (1.8-fold in tear fluid, 1.4-fold in plas-
2007 [94] Plasma Metabolomics ce ma) 30 PEXG, 30 CT
Up-proteins: LYZ, JUP, Protein PML
Direct Infusion Down-proteins: TXN, Actin, ACTG1
Targeted UPLC-MS/MS  Down-metabolites: Alanine (0.7-fold), arginine
Rossi et al., Metabolomics  (DIMS, metabo- 0.6-fold), glycine\lysine (0.7-fold), leu-
2019 [95] Tear & Untargeted lomics) & cine(\ isoleuc)ini \yproling,-OH ((0.6-fold)), methio- 16 POAG, 17 €T
Proteomics  LC-MS/MS (label

free Proteomics)

nine (0.7-fold), phenylalanine (0.6-fold), proline
(0.7-fold), valine (0.7-fold), C2 (0.5-fold),
(C22:0-LPC (0.5-fold), C24:0-LPC (0.5-fold)

IComparison with other groups is indicated in brackets. 2Up, up-regulated; *Down,
down-regulated.

4. Serum/Blood

Table S4. Candidate glaucoma biomarkers identified in blood, serum or plasma (in addition to other fluid). The study, the followed
strategy, the main analytical techniques used, the fold-change of markers when specified, the number of subjects and the disease of

recruited patients have been indicated.

Study  Fluid/Tissue Strategy Analyttical List of candidate biomarkers (fold-change vs con- Samples
Technique trols)!
Weinstein
etal., 1996 Blood (Lym- Targete.d Immunoblot Down? 3a- HSD (0.4-fold) 17 POAG,
[96] phocytes) Proteomics 22CT
zlezle; ;; Serum Targeted WBand  Up®HS (1.8-fold NTG vs CT, 1.5-fold NTG vs POAG), CS 36601%1%
[97] Proteomics ELISA (2.2 NTG vs CT, 1.5-fold NTG vs POAG) 20 CT
Spectropho-
Zabala et .
al, 1998 Red Blood Cell ~_ogeted - tometric (En- Up: AChE (1.3-fold) 19 POAG,
(98] Proteomics zyrr.la.tlc ac- 20CT
tivity)
Maruya- Untargeted WB, 2DGE 56 POAG,
ma et al,, Serum . and Up: y-enolase 23 NTG,
2000 [99] analysis LC-ESI-MS 60 CT
Yang et Serlllm and CD3*CD8* lymphocytes (1.9-fold POAG vs CT, 1.4-fold 18 POAG,
al, 2001 peripheral Targeted ELISA NTG vs CT), CD8*HLA-DR* lymphocytes (1.7-fold NTG vs 20 NTG,
[100] blood mononu-  Proteomics CT), CD5* lymphocytes (1.4-fold POAG vs CT), sIL-2R 18 CT
clear cells (1.8-fold POAG vs CT, 1.7-fold NTG vs CT)
Untargeted WB, 2DGE
analysis (dis- and
Yang et COVZI‘y) and LC-ESI-MS Up: anti-GST antibody (1.4-fold POAG vs CT, 1.3-fold 40 NTG,
al., 2001 Serum . 25 POAG,
[101] Targeted (Discovery) .& NTG vs CT) 25 CT
analysis (val-  ELISA (vali-
idation) dation)

Kremmer Targeted Up: Phosphatidylserine IgG (2.7-fold NTG vs CT, 2.3-fold 43 NTG,
et al., 2001 Serum Proteomics ELISA NTG vs POAG), phosphatidylserine IgM (1.9-fold NTG vs 40 POAG,
[102] CT, 2.2-fold NTG vs POAG) 40CT

Up: VEGF (1.8-fold POAG vs CT, 2.7-fold NTG vs CT, 24 POAG
Lip etal, Plasma Targeted ELISA 1.5-fold NTG vs POAG), vWf (2.1-fold POAG vs CT, 26 NTG ’
2002 [103] Proteomics 2.0-fold NTG vs CT) 26 CT !
Down: sFlt-1 (0.2-fold POAG vs CT, 0.6-fold NTG vs CT)
Wunder- Targeted 6 HTG, 6
lich et al., Leukocytes metabolomics WB Up: 20S proteasome a-subunit (3.4-fold Glaucoma vs CT)  NTG, 6
2002 [104] CT
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Golubnits
chajaetal, Bloo;:l gj:)uko- Pf::egj:r?is WB Up: MT1-MMP (Unknown-fold) 6 Ngf 6
2004 [105] Y
Emre et .
al., 2005 Plasma Targeted Radioim- Up: ET-1 (1.3-fold) 16 POAG,
Proteomics munoassay 15CT
[106]
Gherghel Spectropho-
et al., 2005 Blood Targete.d tometric (En- Down: GSH (0.7-fold) 21 POAG,
Proteomics . 34CT
[107] zymatic)
qpe Spectropho-
Yildirim et .
al, 2005 Blood Targeted tometric Up: Plasma MDA (2.3-fold) 10 POAG,
[108] analysis (Analysis of 60 CT
activity)
Noured- Targeted 28 POAG
din et al,, Plasma P at 8¢ e. ELISA Up: Thymulin (3.6-fold) (non-treat
2006 [109] roteomics ed), 28 CT
Untargeted
Grus et al acr(l)i/lz]f; Eicrlllcsl_ WZ}(/??;ZV_ 40 POAG,
2006 [110] Serum Targeted ELISA (vali- Up: a-fodrin (1.4-fold NTG vs CT, 1.2-fold NTG vs POAG) 40 NTG,
. . 40 CT
analysis (val- dation)
idation)
Acar et al,, Targeted LC-ESI-MS/M ) 31 POAG,
2009 [111] Red Blood Cell Proteomics S Down: PIsC, DHA-PC 16 CT
I;Ira;é;lgt o Targeted . Up: IL-4 (1.5-fold), IL-6 (1.5-fold), IL-12p70 (1.4-fold) 32 POAG,
['1 12] Proteomics Down: TNF-a (0.9-fold) 26 CT
Up: MDA (1.2.fold), serine ( 1.2-fold), TF (1.1-fold), vitamin 160 glau-
Engin et — ti};r?;;cll:io‘:p(lr]lii_ A (1.2-fold), vitamin E (1.5-fold) Etomfei
al, 2010 Serum ana%ysis zymatic) and non?]if\dic
[113] HPLC-UV Down: TAC (0.9-fold ), SOD (0.9-fold), GPx (0.8-fold) ated), 31
CT
Sorkhabi Serum and Tarceted ELISA and Up: 8-OHdG (2.3-fold in aqueous humor, 1.3-fold inse- 15 POAG,
etal, 2011 Aqueous Hu- ana% sis spectropho- rum) 13 PEXG,
[114] mor y tometric Down: TAS (0.7-fold in aqueous humor, 0.8-fold in serum) 27 CT
Chang et Up: MDA (1.2-fold), conjugated diene (1.1-fold), AOPP
al,, 2011 Serum Zira%ezeig SF;Z‘;:ZI::?O (1.1-fold), protein carbonyl (1.2-fold), ischemia-modified SOSI(D)ACiG'
[115] Y ALB (1.05-fold), 8-OHdG (1.1-fold).
. Spectropho-
Majsterek .
etal,2011 RedBlood Cell ~ Lav&eted tometric Down: CAT (0.6-fold), SOD (0.6-fold), GPX (0.8-fold). 20 TOAG,
[116] analysis (Analysis of 20 CT
activity)
Ghaffari-
yeh et al., Serum Targete.d ELISA Down-regulated: BDNF (0.7-fold) 25 POAG,
Proteomics 25CT
2011 [117]
Tanito et Down: Ferric-reducing activity (0.96-fold POAG vs CT) 206
al, 2012 Plasma Zi‘fl;ts‘f Spti‘;reotfi};"' thiol antioxidant activity (0.9-fold PEXG vs CT, 09-fold 91;?3/;%
[118] PEXG vs POAG). 126 CT
Untargeted IgG elutes
Proteomics and
Tezel et ) 1 . 111
(discovery) LC-ESI-MS/M Up: AIF (4.3-fold), (CREB)-binding protein (4.3-fold),
al., 2012 Serum . . L. POAG, 49
and targeted S (discovery)  ephrin type-A receptor (7.8-fold), huntingtin (4.1-fold).
[119] . CT
analysis (val- & ELISA
idation) (validation)
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LC-UV, Up: GPx (1.5-fold)
LC(RP)-electr
Za- .
non-More Targeted ochemical 20
Pl detector & POAG,
no et al., asma analysis etector Down: vitamin E (0.9-fold), vitamin C (1.2-fold)
Spectropho- 250 CT
2013 [120] )
tometric (ac-
tivity)
Abu-Amer Tarcoted Spectropho- 139
oetal., Plasma n% ; tometric (en- Down: TAS (0.5-fold) POAG,
2013 [121] analysis Zymatic) 148 CT
ELISA, Up: ET-1 (1.9-fold POAG vs CT, 1.4-fold NTG vs CT), Hcy
Lopez-Riq Chemilumi- (1.3-fold POAG vs CT, 1.1-fold NTG vs CT)
48 POAG,
uelme et Targeted nescence
Plasma . . . . 15 NTG,
al., 2014 analysis immunoas- Down: Vitamin E (0.7-fold NTG vs CT, 0.7-fold NTG vs 75 CT
[122] say, POAG)
HPLC-UV
Up: APOA4 (2.7-fold POAG vs CT, 1.5-fold PEXG vs CT,
1.8-fold POAG vs CT), C3 (1.5-fold POAG vs CT, 1.4 fold
POAG vs PEXG), TTR (1.8-fold POAG vs CT, 1.5-fold Discov-
Unt ted 2D-DIGE, POAG vs PEXG), TF (1.7-fold POAG vs CT, 1.5-fold POAG  ery: 53
Congs B nLC-MS/MS  vs PEXG), VIN (2.2-fold POAG vs CT, 1.6-fold PEXG vs  POAG, 45
| ‘inlza , ;," COMICS o nd MAL- CT), fibulin-1 (FBLN1, 1.9-fold POAG vs CT, 1.5-fold  PEXG, 41
e tg els“" Serum ( Cllsfove?’)d DLTOF/TOF  PEXG vs CT), APOAI1, 1.3-fold POAG vs CT), alpha-1 ~ CT. Vali-
) OS 1‘1 i ”s an targe, ©%  (discovery) &  antitrypsin (SERPINA1, 1.5-fold POG vs CT, 1.3-fold dation: 20
[123] pr‘;,zof,“cs ELISA (vali-  POAG vs PEXG), CFH (1.3-fold POAG vs CT), apolipo-  POAG, 14
(validation) dation) protein L1 (APOL1, 1-4-fold POAG vs CT), ficolin-3 PEXG, 17
(FCNB, 1.3-fold POAG vs CT, 1.3-fold POAG vs PEXG) CT.
Down: IGHG2 (0.7-fold POAG vs CT, 0.7-fold PEXG vs
CT), C4A (0.8-fold POAG vs CT)
Spectroscopy
e(t);go;(;l p Blood Targeted  (Hematology Up: NLR (1.2-fold POAG vs CT, 1.1-fold OHT vs CT), PLR 8;14P(§)$$,
[ 1'2 4] Analysis and Chemis- (1.1-fold POAG vs CT, 1.1-fold OHT vs CT) 80 CT !
try analyzers)
Kurtul et Targeted Biochemical 20 PEXG,
al, 2017 Serum argete ochenica Up: LDL (1.2-fold PEXG vs CT, 1.1-fold PESvs CT). 52 PES, 47
Proteomics analyzer
[125] CT
Lietal, Targeted Immunotur- Down: C3 (0.9-fold PACG vs CT, 0.9-fold female PACG vs 237
2017 [126] Plasma Proteomi bidimet female CT) PACG,
roteomics idimetry emale 158 CT
Oddone et
al., 2017 Serum Targeted ELISA Down: BDNF (0.8-fold), NGF (0.7-fold) 45 POAG,
Proteomics 15CT
[127]
Lietal, Bood Targeted Biochemical Up: White blood cell (1.0(51.f;)1fci)l,dr)1eutrophll (1.2-fold), NLR PZZ:lG
2017 [12 Analysi 1 — ’
017[128] natysts analyzer Down: LMR (0,7-fold) 770 CT
Rokicki et Up: Lipofuscin (1.2-fold), MDA (1.5-fold), TOS (2.8-fold).
T ted tropho- POA
al.,, 2017 Serum arge e. Spec rop_ © Down: Total SOD activity (0.8-fold), mitochondrial SOD 30 POAG,
Proteomics tometric 25CT
[129] (0.8-fold)
Kondkar
etal. 2018 Plasma Targeted ELISA Up: TNF-a (2.0-fold) 51 POAG,
Proteomics 88 CT
[130]
Kondkar
etal, 2018 Plasma Targeted ELISA Up-regulated: TNF-at (6.0-fold) 49 PEXG,
[131] Proteomics 88 CT
Yazetal, Serum Targeted Spectropho- Up: MDA (5.0-fold PEXG vs CT, 2.1-fold PES vs CT, 58 PEXG,
2019 [132] analysis tometric 1.3-fold PEXG vs PES), GSH (1.6-fold PEXG vs CT, 1.6-fold 47 PES,
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PES vs CT) 134 CT
Down: SOD activity (0.3-fold PEXG vs CT, 0.3-fold PES vs
CT), CAT activity (0.6-fold PEXG vs CT, 0.5-fold PES vs
CT), nitric oxide (0.8-fold PEXG vs CT, 0.7-fold PEXG vs
PES)
Y ; Up: CD4* T cells (3.0-fold), IL-1f3 (unknown-fold), IFN-y
alanzg()le9 Blood Targeted Flow cytome- (unknown-fold), TNF-a (unknown-fold) 32 POAG,
[’1 3] analysis try and ELISA Down: CD4*/CD25*/FoxP3* (unknown-fold), 21CT
CD8+/CD25*/FoxP3* (unknown-fold)
Abessolo
etal., 2019 Blood Targete.d Unknown Up: Neuroglobin (5.2-fold) 64 POAG,
Proteomics 64 CT
[134]
Karakurt Bi ) Up: Ischemia-modified ALB (1.2-fold), disulfide (1.3-fold),
e Targeted WOAMAYEET disulfide/native thiol (1.1-fold), disulphide/total thiol 70 POAG,
etal., 2019 Serum . and spectro-
[135] analysis hotometric (1.1-fold) 87 CT
P Down: Total thiol (0.8-fold), native thiol (0.8-fold)
Serological
Untargeted proteoxﬁe Discov-
Proteomics analysis ery: 6
(2D-PAGE, y:
Beutgen et and Targeted WB. Im- POAG, 6
al., 2019 Serum Quantitative munol:;lot and Up: CALD1 (2.0-fold), PGAM1 (1.2-fold), VDAC2 (1.4-fold) CT. Vali-
[136] Proteomics dation: 60
.. LC-MS/MS) &
(protein mi- . POAG, 45
Multiplexed
croarrays) CT
Immunoas-
says
. 47 PEXG,
Maric et
al. 2019 Serum Targeted ELISA Up: Serum HS (1.2-fold PEXG vs CT, 1.5-fold PEXG vs 43 POAG,
['1 37] analysis POAG), CS (1.2-fold PEXG vs CT) 22 PES, 53
CT
Igarashi et Targeted Down: BDNF (0.6.fold POAG vs CT, 0.5-fold NTG vs CT, 10 LOAG:
al., 2020 Serum Proteomics ELISA 1.3-fold POAG vs NTG) 11 NTG,
[138] : v 51 CT
Up: MBP (4.7-fold NTG vs CT, 5.7-fold HTG vs CT), an- 17 NTG
ti-SSA (1.5-fold NTG vs HTG), anti-SSB (1,1-fold NTG vs OAG). 7
Shin et al., Serum Targeted ELISA CT, 1.1-fold NTG vs HTG) ;-IT G )
2020 [139] " Proteomics Down-regulated: Anti-a-fodrin antibody (IgG, 0.6-fold (OAG), 17
NTG vs CT, 0.4-fold NTG vs HTG), Anti-a-fodrin antibody cT ’
(IgA, 0.6-fold NTG vs HTG)
Up: MDA (5.5-fold PACG vs CT), hydrogen peroxide
Lietal, Serum Targeted ts‘isczfp(h‘r’l' (2.2-fold PCAG vs CT) 94 PACG,
2020 [140] e analysis OZ erna‘;ice) Down: SOD (0.8.fold PACG vs CT), TAS (0.8-fold PACG vs 89 CT
4 CT)
Immunopre- Discov-
Untargeted R
. cipitation and ery: ,30
Proteomics =y - por pMo/m POAG, 30
Beutgen et and Targeted S (Discovery) Up: PNMA?2 autoantibody (1.2-fold), TARS autoantibody cT Vz;l'—
al., 2020 Serum Quantitative VEIY)(1.4-fold), C1QBP autoantibody (1.2-fold), HSPD1 autoan- vl
. &Multiplex . dation:
[141] Proteomics . tibody (1.4-fold)
(protein mi- Microarray 120
Eroarra ) Analysis POAG,
¥ (Validation) 120 CT
Mirza et Taroeted Slﬂecmiscl"py 21 PEXG,
al., 2020 Blood argete (Hematology ;. \HR (1.5-fold PEXG vs CT, 1.5-fold PES vs CT) 21 PES, 21
analysis and Chemis-
[142] CT
try analyzers)
Kondkar Plasma Targeted ELISA Up: 8-OHdG (1.4-fold) 50 POAG,
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etal., 2020 analysis 45 CT
[143]
Gulpamuk Targeted Spectropho- Up: Ischemia-modified ALB (1.1-fold POAG vs CT) 30 POAG,
et al., 2020 Serum Proteomics tometric (en- Down: Native thiol (0.9-fold POAG vs CT, 0.9-fold OHT vs 30 OHT,
[144] zymatic) CT), total thiol (0.9-fold POAG vs CT, 0.9-fold OHT vs CT) 30CT
Up: White blood cell (1.3-fold NVG-RVO vs CT, 1.2-fold ~ 38 NVG
NVG-DR vs CT), neutrophil (1.4-fold NVG-RVO vs CT, (second-
1.3-fold NVG-DR vs CT), NLR (1.3-fold NVG-RVO vs CT, ary to
Zhang et Targeted 1.3-fold NVG-DR vs CT). RVO), 46
al., 2021 Blood . Bioanalyzer NVG
[145] analysis (second-
Down: LMR (0.7-fold NVG-RVO vs CT, 0.7-fold NVG-DR
vs CT) ary to
DR), 59
CT
Up: Total LCPUFA (1.2-fold in red cell colline phospho-
glycerides, 1.1-fold in ethanolamine phosphoglycerides).
Renetal, Plasma and red Targeted GC-MS &  Down: EP.A (0.5-fold in. red cell colline phésphoglyceriées, 10 POAG,
2006 [146] blood cells metabolomics Spectropho- 0.6—f(?ld in ethanolamm.e phosphoglylcendes, 0.5-fold in 8CT
tometry serine phosphoglycerides, 0.4-fold in plasma), DHA
(0.8-fold in red cell colline phosphoglycerides, 0.7-fold in
plasma), total LCPUFA (0.6-fold in plasma).
21 glau-
Fraenkl et coma (12
al.,, 2011 Plasrr}a and Targeted. lon Chroma- Down: Citrate (0.8-fold in plasma) NTG, 8
[147] urine metabolomics tography POAG, 1
PEXG), 21
CT
Competitive
Tranchina Targeted chemilumi- 36 PEXG,
etal., 2011 Plasma . nescent en- Up: Hey (1.3-fold PEXG vs CT, 1.2-fold PEXG vs POAG). 40 POAG,
metabolomics .
[148] zyme immu- 40CT
noassay
Javadiyan 211
Targeted
etal., 2012 Serum metabolomics LC-MS/MS Up: ADMA (1.1-fold), SDMA (1.2-fold) POAG,
[149] 295 CT
Up (unknown-fold): Palmitoylcarnitine, monoglyceride
(22:5), triglyceride (12:0/18:4/22:6), cholane tetrol C17
sphinganine, C19 sphinganine, C17 sphingosine, hepta-
decanedione pentadecanone, heptadecanone heptade-
canediol, hydroxytetradecanedioic acid, fluorohydroxyD3
Burgess et (triterpene), DG(24:0/22:6), HODE-cholesteryl ester, hy-
Untargeted droxyergocalciferol; DG(24:0/22:6), diapo-zeta-carotene 72 POAG,
al., 2015 Plasma . LC-MS/MS . . .
[150] metabolomics (terperTe), dihydroergocalciferol, cholestanediol, azacho- 72CT
lecalciferol, decaprenol (terpene), ergostanol, heptade-
cylbenzenediol, HODE-methyl ester; monoglyceride, er-
gosterol.
Down (unknown-fold): Multiple vitamin D analogs, TG
(12:0/16:0/20:5), C19 sphingosine 1-phosphate, MG(24:1),
TG (18:0/18:0/20:0), complex glycosphingolipid
Michalczu 34 glau-
ketal, Plasn}a and Targeted. Enzymatic Down: Citrate (0.8-fold in plasma, 0.6-fold urine) corfa, 34
2017 [151] urine metabolomics cT
Rong et Up: PA (1.2-fold), GLA (1.7-fold), ARA (0.8-fold), adrenic
al., 2017 Serum m;:;ifﬁics GC-MS acid (1.3-fold) 3842‘2(;@
[152] Down: Linoleic acid (0.9-fold)
de la Barca Plasma Targeted FIA-MS/MS &  Up: Methionine sulfoxide (1.3-fold), tyrosine (1.2-fold), = 36 POAG,
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etal., 2018 metabolomics LC-MS/MS methionine (1.3-fold), propionyl-carnitine C3 (1.3-fold), 27 CT
[153] hexose (1.1-fold), PC aa 34:2 (1.1-fold), PC aa 36:4 (1.1-fold),
PC aa 34:4 (1.2-fold), PC ae 40:1 (1.2-fold)
Down: Spermine (0.97-fold), octadecadienyl-carnitine
(C18:2, 0.8-fold), spermidine (0.9-fold), octade-
cenoyl-carnitine (C18:1, 0.8-fold).
Zlohzrglegt corur Targeted HPLC-Fluore Up: Valine (1.2-fold), ornithine (1.2-fold) 12 NTG,
['1 54] metabolomics scence Down: Lactate (0.6-fold), total amino acids (0.9-fold) 11CT
Umeno et 198 POAG
Targeted ) (98 NTG,
al[.,1 ;g}w Serum metabolomics LC-MS/MS Up: HODE (1,3-fold), HETE (1.4-fold) 114 HTG),
119 CT
. Spectropho- 163
Lietal, Serum Targeted. tometric (en-  Down: Uric acid (0.8-fold), uric acid/creatinine (0.9-fold) POAG,
2019 [156] metabolomics .
zymatic) 103 CT
Spectroscopy  Up: Hey (1.1-fold POAG vs CT, 1.2-fold NTG vs CT), Cys 42 POAG
Lin etal, I Targeted (i(p:rerlc;ifpgs— (1.1-fold POAG vs CT, 1.2-foldNTG vs CT) 20 NTG,
2020 [157] metabolomics L C-Fluoi',imet Down: Hydrogen sulfide (0.8-fold POAG vs CT, 0.8-fold 52 OHT,
er) POAG vs OHT) 78 CT
Up: N-acetyl-L-leucine (1.8-fold), 1-oleoyl-rac-glycerol
Nzoughet (1.6-fold), arginine (1.3—f01d?, rz-ic—glycerol 1-myristate
Untargeted (1.3-fold), cystathionine (1.6-fold) 34 POAG,
et al., 2020 Plasma . LC-HRMS —— - -
[158] metabolomics Down: Nicotinamide (0.6-fold), hypoxanthine (0.6-fold), 30CT
1-methyl-6,7-dihydroxy- 1,2,3,4-tetrahydroisoquinoline
(0.5-fold), xanthine (0.7-fold)
IComparison with other groups is indicated in brackets. 2Down, down-regulated; 3Up,
up-regulated
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