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aracteristic

n (%)

Sex (female) 11 (55)

Age (years), median (interval) 458 (21-76)
‘ Immunophenotype

B-ALL 9 (45)

AML 9 (45)

B/M AL 105

AML M3 1(5)

Karyotype

Normal 8 (40)

Abnormal 10 (50)

No growth 2 (10)

Risk.

Intermedium 4(20)

' High 16 (80)
Hematological parameters

'WBC count (pL), median (interval)

Hb (g/dL), median (interval)

Platelet count (uL), median (interval)

Tumor cells in bone marrow (%), median (interval)

76,786 (800-403,000)
90 (32-12)
68,130 (8,300-228,000)

68,8 (20-93,9)

Healthy Individuals

Sex (female)

Age (years), median (interval)

10 (55)

319 (19-61)

B-ALL, B-acute lymphoid leukemia; AML, Acute myeloid leukemia; B/M AL, mixed-phenotype acute leukemia patient (B-lymphoid and myeloid differentiation); AML M3,
Promyelocytic—acute myeloid leukemia; Hb, Hemoglobin; WBC, White blood cells.
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COVID-19 (N = 13) Post-COVID-19 (N

Male gender, n (%) 5 (38.4%)
Age, mean (£ 5.d) 54679 NA
Disease severity
Mild, n (%) 3 (23%) NA
Severe, n (%) 8 (61%) NA
Critical, n (%) 2 (15%) NA
Laboratory
Hemoglobin (g/dL), median (Q1-Q2) 14.90(13.80-16.40) 15.40(14.50-17.40) 0.08
Platelets (x10*/mL), median (Q1-Q2) 238 (171.0-318.0) 238 (219.0-265.0) 096
Leukocytes (x10%), median (Q1-Q2) 9.2 (5.6-11.8) 7.3 (63-8.1) 036
Lymphocytes (%), median (Q1-Q2) 13.4 (7.2-22.8) 364 (31.9-38.4) <0.001
Creatinine (mg/dL), median (Q1-Q2) 0.7 (0.68-0.8) 080 (0.6-0.8) 096

Significant values (p < 0.05) are highlighted in bold.
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COVID-19 (n

Age, mean + SD (years) 472184 563 %13 518+ 116 00537
Male gender, n (%) 9 (60) 15 (53.5) 11(55) 09198
Smoking, n (%) 3(20) 2(7.6) 3(15) 04501

Comorbidities (self-reported), n (%)

Diabetes 1(6.66) 10 (35.7) 3(15) 00592
Hypertension 4(26.6) 8(28.5) 9 (45) 04044
Obesity 1(6.6) 8(285) 00 0.0128

Symptomatology, n (%)

Fever 0(0) 15 (53.5) 0(0) <0.0001
Cough 00 24 (85.7) 3015 <0.0001
Headache 10 (66) 18 (64) 6(3) 0.0334 <
Dyspnea 2(133) 23 (82.1) 6(3) <0.0001 "
Diarrhea 0(0) 6 (21.4) 2(10)

Chest tightness 00 14 (50) 4(20)

Pharyngalgia 8(53.3) 9 (32.1) 2 (10)

Myalgia 8(533) 18 (64.2) 9 (45)

Arthralgias 5(333) 18 (64.2) 10 (50)

Anosmya 0(0) 5of 14 (35) 105

Laboratory data, median (Q1-Q3)

Erythrocytes (million/mL) 53 (5-55) 48 (12-532) 5 (0.9-5.48) 00935
Hemoglobin (g/dL) 155 (149-164) 1325 (9.78-15.2) 1545 (14.63-16.55) 0.001 ™"
Platelets (thousands/mL) 277 (242-320) 2335 (145.5-306.5) 237 (216-248) 01183
Leukocytes (x10%) 66 (59-7.8) 83 (5.08-11.68) 7.23 (638-7.98) 04093
Lymphocytes (%) 333 (25.8-37) 7 (225-128) 3495 (29.88-38.25) <0.0001 "
Monocytes (%) 65 (54-83) 295 (04-478) 63 (116-7.1) 0.0036
Neutrophils (%) 58 (51.3-627) 8145 (26.56-91.88) 511 (882-58.1) <0.0001 **
Glucose (mg/dL) 91 (84-116) 123 (80-191.3) 1003 (19.02-1319) 01314
Creatinine (mg/dL) 1(07-1.1) 0.67 (05-0.78) 0.795 (07-0.92) 0.0083

“a: Negative Controls vs. COVID-19.

“b: COVID-19, vs. post-COVID-19.

“c: Negative Controls vs. post-COVID-19.
Significant values (p < 0.05) are highlighted in bold.
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Parameter COVID-19 No

Cohort size (n) 8
Mean age 68.6+82 573 £17.1 0992
Female 3 (37%) 3 (50%) z
COPD* 4 (50%) 2 (33%) | ¢
Diabetes 3 (38%) 0 (0%) -
Hypertension 7 (88%) 1.(17%) | =
Obesity 3 (38%) 0 (0%) =
Renal failure 5 (63%) 2 (33%) =
APACHE-II score 206+ 84 192 £ 102 50999
PAFI® on day 1 nsed 230 + 162 0.001
7 Vasopressor support 8 (100%) 5 (83%) &
Days of mechanical 164%53 97+7.1 oo
ventilation
Length of ICU stay 176 + 49 112583 50999

*Chronic obstructive pulmonary disease.
bArterial oxygen pressure/inspired fraction of oxygen (PaO2/FiO2 or PAFI).
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Metabolite COVID-19 Non-COVID-19 Fold change p-value

Alanine 1842 £ 0205 1306 + 0304 -141 0.001
Asparagine 0.145 + 0047 0,070 0,030 -207 | 0.002
p-Hydroxybutyrate 0246 % 0.116 0.205 + 0,063 -120 0217
Betaine 0395 + 0330 0330 + 0211 -120 0327
Choline 3262 + 0.808 5341 + 1662 164 0.008
Creatine 0,655 + 0236 0523 0214 -125 0139
Glucose 0269 £ 0.090 0,679 + 0561 252 0.081
Glutamate 2309 + 0.426 2465 + 0488 107 0.263
Glycine 1645 0229 1202 + 0207 -137 0.001
Glycerol-3-phosphate 0,027 £ 0.004 0.036 0,006 133 0.002
Histidine 0129 £ 0123 0,040 + 0014 -325 0.052
Isoleucine 1508 2527 0400 £ 0.132 -377 0128
Lactate 15.958 + 4933 17.677 + 3053 L1 0214
Methionine 0212% 0.116 0.109 + 0,038 -194 0.021
Phenylalanine 0.564 £ 0254 0272 + 0,067 | -207 0.007
Phosphocholine 1050 0342 1010 + 0250 -1.04 0.400
Succinate 0,006 £ 0.002 0,013 + 0,004 217 0.002
Tyrosine 0415 £ 0.134 0.180 + 0,052 -231 0.001
Tryptophan 0,054 £ 0,026 0,028 + 0,003 -192 0011
Uracil 0074 £ 0,018 0,059 + 0,022 -125 0.102
Valine 1480 £ 0677 0723 + 0246 -205 0.008

*Fold changes were computed according to the guidelines of Vinaixa and coworkers (Vinaixa et al, 2012).
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Metabolite

NAD 2,50E-06 836E-11 1 1
Nam 005 3,20E05 = T
Taurine | 239806 2,70E-05 1 il 1
Valine 1,71E-02 >0.05 [ 1 =
GSH 008 2,08E-02 | = [ T
Tyrosine 5005 247E-02 [ = T
NAA 3,55E-02 >0.05 1 =
Creatine 3,55E-02 >0.05 1 =
Glutamate 4,59E-02 480E-02 ! !

Differences in the AUC, of metabolites were analyzed by one-way ANOVA, with Fisher's LSD, post-hoc test; FDR, false discovery rate. Arrows indicate significant increase (up) or decrease (down)
with: teipect to. cantrol fats. = fo.ckangs frem: sonteal sxts, NAD, slcotlnamide adening dinncleatide: Wath, asconmide GO sintitlilone AKX, W-aostvisaastits.
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CAR Carnitine

CER Ceramide

CFHEX C. fimbriata hexanic extract

GC-MS Gas chromatography coupled to mass spectrometry
EtOH Ethanol

FA fatty acid

FADH2 Flavin adenine dinucleotide

FBS Fetal Bovine Serum

FC Fold change

PEP Phosphoenolpyruvate

G3P Glycerate 3 phosphate

HILIC Hydrophilic Interaction Liquid Chromatography
1C90 90% Inhibitory Concentration

SL Steroidal lipid

LC-MS Liquid chromatography coupled to mass spectrometry
LIT Liver Infusion Tryptose

LPC Lysophosphatidylcholines

LPE Lysophosphatidylethanolamines

LPG Lysophosphatidylglycerol

LPI Lysophosphatidylinositols

LPL Lysophospholipids

LPS Lysophosphatidylserine

MeOH Methanol

MG Monoglyceride

NADH Nicotine Adenine Dinucleotide

OPLS-DA Orthogonal Partial Least Squares with Discriminant Analysis
PCA Principal Component Analysis

PIR Pyruvate

PLS Partial Least Squares

QC Quality Control

TAC Tricarboxylic Acid Cycle

ROS Reactive oxygen species

TR Retention Time

UDP Uridine Diphosphate

vIP Importance of the variable in the projection
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Pal ters Values

Minimum pairs cosine 07
Minimum fragmented ions 6
Cluster size 2
Minimum matched peaks 6

Search analogs Do search






OPS/images/fmolb-10-1235160/crossmark.jpg
©

|





OPS/images/fmolb-10-1223863/fmolb-10-1223863-g002.gif





OPS/images/fmolb-10-1223863/fmolb-10-1223863-g003.gif
A- | | | l I I | | | I I

FELE:

SLLLLLLS  PISSILILLLIS

e






OPS/images/fmolb-10-1223863/fmolb-10-1223863-g004.gif
c

£
i
E

|
i
i

e ]
e TR
s D oty
T e -
o AgRE D






OPS/images/fmolb-10-1223863/fmolb-10-1223863-g005.gif
B
. -
Y =Y
o 1 T R -
- . Rk
=== R
T e g
. (11





OPS/images/fmolb-10-1223863/fmolb-10-1223863-g001.gif





OPS/images/fmolb-10-1238475/fmolb-10-1238475-t001.jpg
Theoretical
m/z

Error
(ppm)

RT
(min)

Putative
annotation

Proposed

Molecular
formula

Most abundant fragments at
50 eV

1 792352 7923505 189 3033 Compound 2 CioHssN:0, 306, 384, 467, 567, 728, 792
M+ NaJ®

2 8063695 806.3662 409 3061 Compound 1 CyiHsN;O, 320, 384, 481, 581, 742, 806
M + Na]*

3 808378 - - 3254 - CasHsoN. 284, 384, 547, 575, 647, 728, 808
M+ NaJ*

4 82239 8223941 231 327077 Beauvericin CisH5N;O) 384, 400, 545, 563, 645, 663, 822
M+ NaJ*

5 820411 8204149 475 3374 Beauvericin A/F CusHsoN;0, 384, 398, 559, 659, 820
M + NaJ*

6 8243755 - - 35.03 - CysHssN;O, 384, 402, 563, 663, 824
M + Na]*

7 | 825464 - - 35.04 - CisHssN:01y 402, 563, 663, 825
M+ NaJ*

8 808413 - - 35.78 - CysHioN, 206, 386, 547, 647, 808
M+ NaJ*

9 | 788432 - - 3624 - CusHssN:0; 366, 384, 527, 627, 645, 788
M + NaJ*

10 8223944 8223941 036 36.39 Beauvericin | CisHgpN:Oso 300, 384, 400, 563, 663, 822
M+ NaJ*

1 7783641 7783679 488 36.85 Beauvericin G2 CusHs3N;0, 356, 384, 517, 617, 778
M+ NaJ*

12 7583961 7583992 408 37.10 Beauvericin E CaHsN;0y 758, 597, 525, 497, 384, 336
M+ NaJ®

13 792387 792.3836 429 37.2159 Beauvericin D CugHsaN, 792, 631, 531, 384, 370
M + NaJ*

4 806403 806.3992 471 3817 Beauvericin CasHaN. 806, 645, 545, 384
M+ NaJ*

15 7223968 - - 36.2046 - C40H55N309 433, 362, 333, 300, 262, 134

16 7504325 7504329 05 383355 Beauvericin K CaHsoN;0y 489, 362, 328, 262, 134
M+ HJ*

17 7644355 - - 39.4984 - CiHaN;0, 503, 603, 362, 342, 262, 134

18 7804490 - - 345900 - CiHaN:O1o 537, 437, 262, 180
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Descripti geted IONS Ma

findings

QUERY 1 Search for conserved ions individually Protonated: m/z 362 or 262 or 244 or 134; Sodiated: m/z 384 or | 112 (25 €V), 167 (50¢V), and 156
284 or 266 (70 eV) scans
QUERY 2 Search for conserved ions systematically Protonated: m/z 362 and 262 and 244; Sodiated: m/z 384 and 27 (25 eV), 54 (50eV), and 65
concatenated 284 and 266 (70 &V) scans

QUERY 3 | Search fora neutral loss sequence of MePhe — Hiv — | Addition ofa delta mass of 161 (X+161), followed by 100 (X+261) | 150 (25 €V), 212 (50eV), and 81
MePhe residues and then 161 (X+422) (70 eV) scans
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Sample Sample size Analytical ntified metabolite Concentration patients vs.

type technique controls (mean + SD)
Plasma $5¢: 60 HPLC-FLD Homocysteine 118 (103-145) vs. 65 (54-8.8) ymol/L® | Caramaschi et al.
(2007)
Controls: 30
$s¢: 15 GC-Ms* Malondialdehyde 203 vs. 2.48 nmol/L Tikly et al. (2006)
Controls: 13
8871 HPLC-FLD Homocysteine 111 vs. 6.9 pmol/L Caramaschi et al.
(2003)
Controls: 30
$Sc: 40 HPLC-MS* Vitamin D 25.77 (£12.84) vs. 35.08 (£9.07) ng/mL. Ateritano et al.
(2016)
Controls: 40
Sse: HPLC-TQ-MS Glutamine 689 (£122.3) vs. 6184 (£165.3) pmol/L. Smolenska et al.
42 Controls: 27 (2020)
Proline 1788 (£55.2) vs. 1525 (£47.3) pmol/L
1-Methylhistidine 57 (£39) vs. 4.1 (£1.5) pmol/L
Asymmetric dimethylarginine 0344 (20.112) vs. 0.289 (+0.10) pmol/L
Betaine 64.8 (£20.8) vs. 52.8 (£17.8) pumol/L
Tryptophan 325 (49.6) vs. 40.8 (£12.3) pmol/L
Methylnicotinamide 0312 (£0.166) vs. 0.232 (+0.106) umol/L
Serum $s¢: 10 HPLC-QTRAP-MS Arachidonoyl (20:4)-LPA 254 (£0.15) vs. 1.15 (£0.37) nmol/mL Tokumura et al.
(2009)
Controls: 13
SSc- PAH: 15 HPLC-FLD Arginine 97.28 (£27.4) vs. 11745 (£26.07) umol® ‘Thakkar et al.
(2016)
$5¢ Non- Asymmetric dimethylarginine 0.76 (£0.14) vs. 0.59 (£0.07) pmol* 0.76
PAH: 30 Symmetric dimethylarginine (£0.26) vs. 046 (£0.07) pmol*
Urine s 11 GC-EI-MS 15-F-2t-isoprostane 178 (£32) vs. 95 (£1) pmoles/mmole of | Cracowski et al.
creatinine (2002)
Controls: 11
SSc: 43 HPLC-UV 8-isoprostaglandin-F2a 3417 vs. 147.6 pg/mg creatinine Volpe et al. (2006)
Controls: 43
Exhaled breath $Sc: 46 GC-FID Ethane 5.27 vs. 2.72 pmol ml™' CO, Cope et al. (2006)
Controls: 21 Ethanol 32.5 v5. 76,0 pmol i CO,

"Detector is not specified in the document.

"IQR, interquartile range.

‘Comparison between SSc, patients with PAH vs. SSc, patients without PAH.

Abbreviations: SSc, Systemic sclerosis; SD, standard deviation; PAH, pulmonary arterial hypertension; GC-MS, Gas chromatography-mass spectrometry; HPLC-TQ-MS, High-performance
liquid chromatography coupled to triple-stage quadrupole mass spectrometer; HPLC-QTRAP-MS, High-performance liquid chromatography quadrupole-linear ion trap hybrid mass
spectrometry; HPLC-FLD, High-performance liquid chromatography with fluorescence detection; GC-EI-MS, gas chromatography electron impact mass spectrometry; HPLC-UV, High-
pectmmance Bauld dhromatoeranhy with on ks D systens e K. captBary g dwomibography: Sams b détection:
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Sample type  Samplesize  Gender Age average i Altered metabolites in SSc vs. HC

(W/F) (years) technique
Plasma 8¢ 27 s 569 GC-MS* Increased: Nitrate Neumann Andersen et al. (2000)

Contols 27 Decraseds NR

se71 w6t 585 HPLCHLD Incrased: Homocystene Caramaschi et al. (2003)
Contrls 30 Decraseds NR

e 15 Nr 22 Goms' Inreasd: Malondialdchyde Tikly et al. (2006)
Contols 13 Decrased: NR

S0 arse 515 HPLCFLD Incrased: Homocysicine Caramaschi et al. (2007)
Contrls: 30 Decreased: NR

s 40 3w 4 HpLCMS Inreasd: NR Atritano et al. 2016)
Contrls 40 Decreased: Vitamin D

a5 s 565 UHPLC.QTORMS | Increased: DL2-aminooctanoie acid, Diaylgycerol 385, 1497 Bellochi et al. 2018)

pentadecenoy)-glycero-3-phosphate, phosphatidylcholine 36:4, 2.1
dinitrobenzenesulfonc acid, alpha-N-phenylacetylL-ghuamine

Controls: 28 Decreased: NR
520 7 57 UHPLC-Orbitrap-MS | Increased: Lauric acid, myristic acid, arachidic acid, caritin, sovaleryl- Ouria et al. 2020)
Controls: 7 Decreased: Octanoyl-carnitne, palmitoyl-carnitine.
sse: a2 713 599 HPLCTQ:MS Increased: Glutamine, proline, 1-methylhistidine, betaine, Smolenska et al. (2020)
methylnicotinamide, asymmetric dimethylarginine
Controls: 27 Decreased: Tryptophan
s 52 i “ HPLCIM-QTOF-MS | Increased: Phosphatdylchaline 341, 342, 343; sphingomyelin 33:1, 35: Geroldinger-Simié et al. (2021)
352
Controls: 45 Decreased: NR
ssa 52 st @ HPLCIM-QTOF-MS | Increased: Kynurenine, dimethylarginine, citrlline, omithine, Bogl et al. (2022)

phenylacetylglutamine, 1-methylhistdine, 3-methylhistidine

Controls: 48 Decreased: Tryptophan, OH-tryptophan, alnine.
Iysophosphatidylcholine 22:4a, 22:4b, 202 sphingomyein 34:1, 403
559 %2 565 HPLCESLQTOE-MS  Increased: Alpha-N-phenyl acetyl-L-glutamine, butyrylcarnitine, Fernindez-Ochon AQuirantes-Piné et a.
valeylcarnitin, 2-4-diitrobenzenesulfonic aci, olei aci, 1 o)
arachidonoylglycerol monoacylglycerol (204), monoacylgycerol (205)
Controls: 28 Deareased: NR
Serum sse 10 o0 7 HPLCQTRAP-MS  Increased: Arachidonoylysophosphatidic aid, sphingosine 1-phosphate Tokumura et al. (2009)
Controls: 13 Deareased: NR
sse 68 oes 76 HPLCTQMS Increased: 17}-estradiol, estrone Alda-Yasuoka et al. (2013)
Controls: 35 Deareased: NR
sse 19 3116 E GCTOFMS Incrased: Aminomalonic acd, arachidonic acid, arginine, aspartc acd, Bengisson et al. (2016)

beta-alanine, choleterol, inostol1-phosphat, lauric acid, oleamide,
‘omithine-1,5-lactam, picoliic Acid, pyroglutamic acid, ribose,succinic
Add, urea, uric acid

Controls: 18 Decreased: Alanine, cysteine, lactic acid, malic acid, ronanoic ac
taurine, threonic acid

se 3 w9 587 HNMRS GOMS Incrsd: Gltamine, 3-OF-buyrste Murgia et al. (2015)
Contols: 20 Decreased:Citate,asparae, alaine, chlie,gtamate, lotarate,
sycerat,treonate

sao7 101 B HPLC LD Increased: Kynureine Campochiao et 3l 2019)
Controls: 10 Decreased: Tryptophan

sl a0 as UHPLC.QTORMS | Inreaads 1-methyldenosine Meir et s, (2020
Contols: 12 Decrease L-tryptophan, L tyrosine

ssa30 o1 13 UHPLC.QTORMS | Inreasad: Viamin E. slpha-N-phenylacetyL-ghtamine, L ghatamine, Sunetal (2022)

Licleucine, phenol, 2-oxoadipic acid. 1-palmitoyl2-hydroxy-sn,
yeer-3-phosphocthanolamine,chenodeoychlate, indoxyl s,
D-quinovose

Controls: 30 Decreased: 3b-hydeoxy-cholencic acid, 1-stearoyl-gycerol, trans-
dehydraandsosterone, 4-nonylphenol, norethindone acetate, cis, 10-
epoxysearic aid, 16-hybroxypamiti acd, 2-ethyl-2-hydroxybutyric acd,
stearc acid, hexadecanedivic acid, 3 hydroxy caproic acid androskrone
sulfate, benzenebutanok acid, pregnenolone sulfate, arachidonic acid,
dodecanoic acd, palmitc acid, myrisi acid, cholesterol 3-sulfte, caprylc
acid, Cis-(6912)-linolenic acid. alpha-ketocproic acid, azeaic acid

Urine e 50 7= 565 Increased: D-Sorbitl, N-cyclohesylormamide, Ser-Pro-Pr, difydroxy- | Ferninder-Ochon AQuirantesPiné et al.
tindole lucuronid, (2 phenylcetoxypropinyigycine,alpha-N- @oi9)
phenylcety—L gutamine, pyroglutamic acid

Conteos: 25 Decreased: N-Mthylncotnanide,proline betine, creatinne,
vinacetyglycine, N1-methyl-fpyridine.-carbosamide, N1-methyl2
pyridine5-carbosamide, hydrosyproly-aline, -bet-aspary-
Leucine, Hypaphorine, 2-ocenoyl-caritne, decatrenoylcaniine, 2-
nonenoylkaritine, 26 dimethylheptanoy] caritine,9-decencylcanitine,
9 hydroxydodecenaylcaritine, undecenoyl camiine
se i om s GeELMS Incresed: 15-F 2 soprostane Craconski et al. (2002)
Contros: 11 Decrased: NR
e 2 su HPLCUY Inreasd: soprosagandin-F2a Volpe et al. (2006)
Conteols: 13 Decreased: NR
Exhaled breath | S5 46 NR s cGerD Incresed: thane. Cope etal. (2006)
Contros: 21 Decrease: Exhanl

‘Detector i not specifed n the document
Inceased and decreased metabolites shown n the table correspond 1 altered metaboltes n S5, patents compared to HC. Abbreviaions: S5, Systemic slerosis; GC-MS, Gas chromatography.mss spectrometry; HPLCFLD, High performance iquid
chromatography with fluorescence detcction; UHPLC-Q-TOF-MS, Ut high-performance iquid chromatogeaphy quadupole time-of fight mass spectzometry; UHPLC-Orbirap-MS, Ulta igh:peformance lguid chromatography coupled with on trap mass
spectrometry,HPLC-TQ:M, High-performance iquid chromatography coupled o tripe-stage quadrupole massspectrometer; HPLC-IM-Q-TOF-MS,High performance liquid chromatography coupled o fon mbility quadupole tme-of-fight massspectrometry:
HPLCESI-QTOF-MS, High-performance liguid chromatography coupled to electeospray fonization and quadrupole time.of light mass spectrometry: HPLC-QTRAP-AS, High-performance iquid chromatogeaphy quadrupele-inear on trap hybeid mass
spectrometry GC-TOF-MS, Ga chromatography time-of:fight mass spectrometey; H NMRS, proton nuclea magneti esonance spetrometry; HPLC- QTOF-M, High-performance liquid chromatography quadrupole tme-offight mass spectrometey; GC-EI-MS,
e o R < R P o s S N D B ol S PO e St
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Sample type Sample Analytical Altered metabolites in dcSSc vs. [cSSc

size technique
Serum dessc: 7 HPLC-QTRAP-MS  Increased: Sphingosine 1-phosphate Tokumura et al. (2009)
lessc: 3 Decreased: NR
Controls: 13
dessc: 14 H-NMRS GC- MS* | Increased: Valine, acetate, fructose, glutamate, glycerol, lysine, Murgia et al. (2018)

glycerate, glutarate

leSSe: 23 Decreased: Sorbitol, glucose, lactate, glutamine
desse: 12 UHPLC-Q-TOF-MS | Increased: Trans-dehydroandrosterone, betaine, 1-stearoyl-2- Sun et al. (2022)
oleoyl-sn-glycerol 3-phosphocholine
lessc: 18 Decreased: 1-palmitoyl-sn-glycero-3-phosphocholine
Plasma desse: 21 HPLC-TQ-MS Increased: Sarcosine, beta-alanine, methylnicotinamide, N(G)- Smolenska et al. (2020)
nitro-L-arginine methyl ester (L-NAME)
lesse: 21 Decreased: NR
desse: 11 HPLC-IM-Q-TOF-MS | Increased: Phosphatidylcholine 32:0 Geroldinger-Simi¢ et al. (2021)
leSSe: 39 Decreased: Phosphatidylethanolamine 38:5, 38:6;
sphingomyelin 32:2, 40:4, 30:1
desse: 11 HPLC-IM-Q-TOF-MS | Increased: Kynurenine, citrulline, omnithine, Bogl et al. (2022)
phenylacetylglutamine
lessc: 39 Decreased: Tryptophan, lysophosphatidylcholine 22:4
Urine desse: 10 HPLC-ESI-QTOF-MS | Increased: L-arogenate, N (5-amino-2hydroxybenzoyl)glycine, | Fernindez-Ochoa AQuirantes-Piné et al.
indospicine (2019)
lessc: 43 Decreased: 3-methylglutarylcarnitine, 5-hydroxyindoleacetic
acid

“Detector is not specified in the document.

Increased and decreased metabolites shown in the table correspond to atered metabolites in deSSc, patients compared IeSSc, or HC. Abbreviations; deSSe, diffuse cutancous systemic sclerosis;
leSSc, limited cutaneous systemic sclerosis; HPLC-QTRAP-MS, High-performance liquid chromatography quadrupole-linear ion trap hybrid mass spectrometry; H NMRS, proton nuclear
magnetic resonance spectrometry; GC-MS, Gas chromatography-mass spectrometry; UHLPC-Q-TOF-MS, Ultra-high-performance liquid chromatography quadrupole time-of-flight mass
spectrometry; HPLC-TQ-MS, High-performance liquid chromatography coupled to triple-stage quadrupole mass spectrometer; HPLC-IM-Q-TOF-MS, High-performance liquid
chromatography coupled to ion mobility quadrupole time-of-light mass spectrometry; HPLC-ESI-QTOF-MS, high-performance liquid chromatography coupled to electrospray ionization and
aisuinapoly tmaol Sl iniss spectrometry: TR Mot titited.





OPS/images/fmolb-10-1215039/fmolb-10-1215039-t003.jpg
Pulmonary

complications

PAH Serum
Plasma
LD Plasma
Serum
Urine

Sample size Analytical Altered metabolites
technique
SSc- PAH: 15 HPLC-FLD Increased: Asymmetric dimethylarginine, ‘Thakkar et al. (2016)
symmetric dimethylarginine
$Sc Non-PAH: 30 Decreased: L-Arginine
SSc- PAH: 8 H NMRS Increased: Acetoacetate, Alanine, Lactate, Deidda et al. (2017)
VLDL, LDL
$Sc Non-PAH: 10 Decreased: y-Aminobutyrate, arginine,
betaine, choline, creatinine, glucose,
glutamate, glycine, histidine, phenylalanine,
tyrosine
SSc-ILD: 65 HPLC-FLD Increased: Homocysteine ichiro et al. (2014)
$Sc Non-ILD: 151 Decreased: NR
SSc-ILD: 62 HPLC-FLD Increased: Homocysteine Caramaschi et al. (2003)
8¢ Non-ILD: 9 Decreased: NR
SSc-ILD: 18 HPLC-Q-TOF-MS | Increased: N-(1-deoxy-1-fructosyl)-Valine, Ferndndez-Ochoa

$Sc Non-ILD: 41

$Sc-ILD: 26

$Sc Non-ILD: 16

SSc-ILD: 14
$Sc Non-ILD: 38
Stable SSc-
ILD: 12

Progressive SSc-
ILD: 12

S$Se-ILD: 19
$Sc Non-ILD: 11

S$Se-ILD: 18

$Sc Non-ILD: 41

HPLC-TQ-MS

HPLC-IM-Q-
TOE-MS

UHPLC-Q-TOF-MS

UHPLC-Q-TOF-MS

HPLC-Q-TOF-M$

N-(1-deoxy-1-fructosyl)-leucine, N-(1-
deoxy-1-fructosy)-Tsoleucine

Decreased: NR

Increased: Valine, Arginine

Decreased: NR
Increased: NR

Decreased: Phosphatidylethanolamine 36:3,
38:5, 38:6

Increased: L-Leucine, L-Tsoleucine,
Xanthosine

Decreased: Adenosine monophosphate

Increased: L-Glutamine

Decreased: Tle-Ala, Androsterone sulfate
Increased: Valyl valine, kynurenic acid,
L-proline, proline-histidine, quinolinic acid,

B-D-glucopyrapyranosil anthranilate

Decreased: NR

AQuirantes-Piné et al. (2019)

Smolenska et al. (2020)

Geroldinger-Simi¢ et al. (2021)

Meier et al. (2020)

Sun et al. (2022)

Ferndndez-Ochoa
AQuirantes-Piné et al. (2019)

Increased and decreased metabolites shown in the table correspond to altered metabolites in PAH, patients compared to non-PAH, patientsand in ILD, patients compared to non-ILD, patients.
Abbreviations: PAH, pulmonary arterial hypertension; ILD, interstitial lung disease; HPLC-SPE, High-performance liquid chromatography with solid phase extraction; H NMRS, proton
nuclear magnetic resonance spectrometry; HPLC-FLD, High-performance liquid chromatography with fluorescence detection; HPLC-Q-TOF-MS, High-performance liquid chromatography
quadrupole time-of-flight mass spectrometry; HPLC-MS, High-performance liquid chromatography-mass spectrometry; HPLC-IM-Q-TOF-MS, high-performance liquid chromatography
quadrupole time-of-flight mass spectrometry; UHPLC-MS, ultra-high-performance liquid chromatography-mass spectrometry; UHPLC-Q-TOF-MS, ultra-high-performance liquid

chromatography quadrupole time-of-f

B, ot feposted.
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Analytical Metabolites Validation

technique
ssc Serum H-NMRS Aspartate AUC: 081 (CL 95% NR Murgia et al. (2018)
07-093)
GC-MS* Alanine Citrate
UHPLC-Q- L-tryptophan AUC 0884 (C1 95% NR Meier et al. (2020)
TOF-MS 0.788-0981)
1-methyl-adenosine AUC 0822 (C1 95%
0.705-0939)
L-tyrosine AUC 0812 (C1 95%
0.667-0.958)
Urine HPLC-Q- N1-methyl-4-pyridine-3-carboxamide | AUC: 0.818 (C195% NR Fernandez-Ochoa
TOF -MS 0.709-0.903 AQuirantes-Piné et al.
(2019)
N1-methyl-2-pyridine-5-carboxamide | AUC 0766 (CI 95%
0.674-0.858)
D-sorbitol AUC: 0.802 (C195%
0.688-0.881)
2,6 Dimethyl-heptonoylcarnitine | AUC: 0.778 (C195%
0.67-0.86)
Plasma HPLC-Q- Alpha- N-phenylacetyl-L-glutamine | AUC. 0.766 (CI95% NR Fernindez-Ochoa
TOF -MS 0.656-0.86) AQuirantes-Piné et al.
(2019)
1-arachidonoylglycerol AUC: 0.793 (C195%
‘monoacylglycerol (20:4) 0.687-0.875)
Monoacylglycerol (20:5)
AUC: 0.748 (C195%
0.64-0858)
desse Serum UHPLC-Q- 1-Palmitoyl-sn-glycero-3- AUC 0.650° NR Sun et al. (2022)
TOF-MS phosphocholine
Trans-dehydroandrosterone AUC 0.720"
Betaine AUC 0771
1-stearoyl-2-oleoyl-sn-glycerol 3- AUC 0725
phosphocholine
H-NMRS GC-MS* Acetate AUC: 084 (C1 95% NR Murgia et al. (2018)
07-098)
Fructose
Glutamate
Glutamine
Glycerol
Glutarate
PAH Serum HPLC-FLD Asymmetric dimethylarginine AUC 086 (CI 95% NR Thakkar et al. (2016)
07-1.0)
Symmetric dimethylarginine AUC 088 (CI 95%
0.74-1.0)
Progressive Serum UHPLC-Q- L-Leucine AUC 0847 (C195%  External validation Meier et al. (2020)
LD TOF-MS 0.695-1.00) Paris Cohort
L-lsoleucine AUC 0826 (C195%  Progressive SSc-ILD
0.656-0.997) n=7)
Adenosine monophosphate AUC 0785 (C195%  Controls (n = 27)
0598-0971)
Xanthosine AUC 0771 (CI 95%
0.551-09)
LD Serum UHPLC-Q- Tle-Ala AUC 0.807° NR Sun et al. (2022)
TOF-M$ -
L-Glutamine AUC 0756
Androsterone sulfate AUC 0.778"

“Detector is not specified in the document.

"IC, 95% Not reported.

Abbreviations: SSc, Systemic sclerosis; deSSc, diffuse cutaneous systemic sclerosis; PAH, pulmonary arterial hypertension; ILD, interstitial lung disease; H NMRS, proton nuclear magnetic
resonance spectrometry; GC-MS, Gas chromatography-mass spectrometry; UHPLC-Q-TOF-MS, Ultra-high-performance liquid chromatography quadrupole time-of-flight mass
spectrometry; HPLC-Q-TOF-MS, high-performance liquid chromatography quadrupole time-of-flight mass spectrometry; HPLC-FLD, High-performance liquid chromatography with
Sacewscencn dutaction: TIIC. recsiver ool charscontic cives ANE. wves snder-the cires. MR riet mootei
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Lactating Pregnant Control
Number of volunteers 9 7 7
Age (years) 329:2 286+ 44 304+ 107
BMI 2521 257 + 67 2412
Total Cholesterol 21567 + 5.1 243 + 504" 1756 + 328*
LDL 129.59 + 51.8 127.9 + 394 1015 + 29.2
oL 623 68" 789 £ 156° 605 = 12,1
Triglycerides 1008 + 49.8* 181 £ 45,1 682173
Gestational week 0 2729 +39 0
Postartum week 133159 0 0

Super index *: Triglycerides and HDL (p-value =0.01 and 0.03 respectively) were statistically different in pregnant women compared to lactating women. Triglycerides had a (p-value = 0.01) for
lactating women vs. the control group. Triglycerides, HDL, and total.cholesterol (p-value = 0.002, 0.03, and 0.04 respectively) were statistically significant between the pregnant and control

group.
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Compound name Molecular Molecular Mass Adduct Low vs. high altitude
formula weight error samples
(g/mol) (ppm)

EC VI

Flavonoids

Luteolin 6-C-glucoside 8-C- CarHiO6 6101534 517 1 [M-H]- 2 064 067 | 326 | 241E-02
arabinoside

Quercetin 3,7-dirhamnoside CyHyOs 5941585 539 1 [M-H]- 2 | 173 065 | 371 | 281E-04
Kaempferol-3-O-rutinoside CaHiO)s 594.1585 609 4 [M-H]- 4 086 077 | 234 | L70E-02
Vitexin 6™-(3-hydroxy-3- CarHasOr 576.1479 686 1 [M-H-H,0]" 3 342 045 | 303 | 6.10E-05
methylglutarate)

Maysin CarHasOu 576.1479 586 1 [M-H]- 2 353 053 | 358 | L47E-04
Cassiaoccidentalin B CarHasOr 5761479 672 2 [M-H]- 2 176 058 | 270 | 291E-04
Nicotiflorin [ CyrHyO5 594.1585 596 0 [M-H]- 2 205 oes | s | soiE0s
Scutellarein 4'-methyl ether 7- | CooHy0, 4760955 644 1 [M-H]- 2 146 044 | 268 | 325E-06
glucuronide

Denticulaflavonol CssHinOg 5582981 1292 |9 [M+CIJ 2 094 026 | 203 | 7.02E-12
Apigenin 7-(67-(3-Hydroxy-3- | CyHx0y4 576.1479 829 5 [M-H-H,0} 4 100 061 | 221 | 123E-03
methylglutaryl)glucoside] |

Quercetin 3-(2",3"4"- CaHyO5 590.1272 690 1 [M-H-H,0]" 3 | 074 035 | 233 | 517E-07
triacetylgalactoside)

Hosloppin CaaHi07 3920896 882 7 [M+HCOO-H]" | 2 062 068 | 154 | 125E-03
Vitexin 2"-O-rhamnoside* CarHiOu 578.1636 596 3 [M-H]" 2 058 067 | 18| LAE0
Allivicin CaHiO6 6101534 581 1 [M-H]- 2 | 138 075 | 235 | 299E-02
Paniculatin | CortisOus 5941585 686 0 [M-H-H,0] 4 288 050 | 242 | 124E-03
6"-0-(3-Hydroxy-3- CarHuOs 5921428 621 1 [M-H]- 2 160 058 | 131 | 373E-03
methylglutaroyl)astragalin

Baicalin CoiHisOn 446.0849 618 3 [M-H]- 4 231 047 | 159 | 205E-03
4-0-Methylneobavaisoflavone | CygHyiOy 6442258 614 8 [M-H]- 3 063 214 | 137 | 8.96E-03
7-0-(2"-p-coumaroylglucoside)

Apigenin 7-(thamnosyl-(1->2)- | Cy;HyO,5 592.1428 621 2 [M-H]- 4 260 066 | 109 | 201E-03
galacturonide]

Isorhamnetin 3-galactoside-7- | CosHynOse 6241690 552 2 [M-H]- 2 071 067 | 147 | 8.10E-03
rhamnoside

Violanthin CyHyOu 578.1636 651 4 [M-H]- 4 105 056 | 127 | 210E-05
Eruberin B CaoHigOs 6402367 623 2 [M-H]- 3 181 515 | 107 | 972E-04
7Kaempferol 7-sophoroside CarHiO6 6101534 517 6 [M-H]- 2 026 074 | 244 | aasE02
Vicenin 2 CarHyOs 594.1585 596 1 [M-H]" 2 376 074 | 174 | 213E-02
Thonningianin B CysHyO, 7221483 9.07 3 [M+HCOO-H]" | 2 086 058 | 149 | 125E-04
Bracteoside CaHyO1 4760955 601 2 [M-H]- 4 | 558 048 | 107 | 491E-05
Orientin 2"-thamnoside CarHiO15 594.1585 6.09 1 [M-H]- 2 077 074 | 247 | 633E-03
7,8,3'4'-Tetrahydroxyflavanone | Ca7HxO14 576.1479 672 1 [M-H]" 2 | 166 057 272 | 28008
7-(2,4,6-triacetylglucoside)

Epigallocatechin 3-gallate CHy011 458.0849 7.93 2 [M-H] 2 283 045 | LI5 | 3.29E-06
Glychalcone A | CaaHy05 3661467 i 4 [M-H]- 4 [iss oas | 129 | 672e0s
Quercetin 3-(3",6"- CasH4044 548.1166 694 6 [M-H-H,0]" 3 139 052 | 1.06 | 9.13E-05
diacetylgalactoside)

2" 4"-Diacetylafzelin CysHy012 516.1268 679 1 [M-H]~ 3 039 073 | 2.54 | 3.65E-03
Epigallocatechin 3-O-caffeate | CaHxO0 4681057 830 5 [M+HCOO-H]" | 3 106 048 | 116 | 1L0SE-06
Cyanidin 3-rutinoside [ C7Hy 045 | sos.1663 672 8 | [M-H-H,0] 4 172 073 | 129 | 12402
577,3' 4'-Tetrahydroxyflavanone | CygH0O15 582.1585 517 2 [M+HCOO-H]" | 4 024 063 | 260 | 2.76E-03
7-alpha-L-arabinofuranosyl-(1-

>6)-glucoside

Isoorientin 2"-O-rhamnoside CoHyOs 594.1585 586 2 [M-H]- 4 115 060 | 282 | 120E-03
Neosaponarin CaHyOs 594.1585 672 2 [M-H]- 4 099 064 | 292 | 185E-03
Chamaemeloside | CaHusOu 576.1479 6.08 1 [M-H]- 2 139 059 | 168 | 3.16E-05
5,5 8,8"-Tetrahydroxy- | a0 6622363 590 8 [M-H-H,0]" 3 | 033 061 | 145 | L39E-05

3'.3" 4 4".7',7"-hexamethoxy-
5,5"-biflavan

Kaempferol 7-neohesperidoside | C,;HyyO,5 594.1585 6.09 1 [M-H]- 2 085 072 | 256 | 444E-03
Saponarin*® [ CarHyOs 594.1585 540 2 [M-H]- 2 [ 0 |2 | 72Em
Astragalin 7-rhamnoside CarHiOs 594.1585 654 1 [M-H-H,0]" 3 1.6 051 | L6l | 564E-05
Apigenin 7-glucuronide-4'- | CarHzsOs 5921428 654 1 [M-H-H,0]" 3 s 050 | 161 | 520805
rhamnoside

Fatty acids

TriHODE CisH305 3282250 807 1 [M-H]" 4 | 036 065 | 390 | 234E-08
Sativic acid | CisH06 3482512 845 1 [M-H-H,0]" 4 lo26  oe |39 | asieas
Coriolic acid CisH0;3 2962351 nzmo 1 [M-H]" 2 075 035 | 240 | 7.02E-12
HoTtE Cy4Hy005 2942195 n20 |1 [M-H]- 2 076 033 | 244 | 184E-12
Dodecanedioic acid Ci2HpO,4 230.1518 643 0 [M-H]" 2 045 067 | 188 | 195E-04
THHOME 1 CisH05 330.2406 8.88 2 I [M-H]" 4 - 17 oas | 130 | seeor
Lauric acid Ci:H0;3 214.1569 839 1 [M-H]" 2 064 043 | 114 | 213E-07
Undecylenic acid C,1Hy0; 184.1463 670 1 [M+HCOO-H]- | 4 061 068 | 126 | 189E-03
HpODE CisHO,4 3122301 1050 |1 [M-H] 4 125 046 | 102 | 174E-07
HpOT:E CisHi04 3102144 1009 |1 [M-H]- 4 174 041 | 103 | 2.56E-07
Undecenoic acid | CiiH0, 184.1463 807 1 [M+HCOO-H]" | 4 087 065 | 123 | 388507
Cascarillic acid C,1Hy0; 184.1463 845 1 [M+HCOO-H]- | 4 | oss 053 | 143 | 549E-12
Sorbic acid CeHO; 1120524 333 1 [M-H-H,0]" 3 51 061 | 124 | 988E-07
Malyngic acid CisH305 3282250 9.08 2 [M-H]- 4 926 060 | 136 | 987E-07
Fulgidic acid | Cy4H,;05 328.2250 855 1 [M-H]" 4 153 056 | 101 | LOGE-05
Hydroxyjasmonic acid | et 226.1205 7.50 1 [M-H]- 2 083 061 | 104 | 325E-06
Norlinolenic acid CirHz0, 2642089 9.08 2 [M+HCOO-H]" | 4 | oso 041 | 172 | 7.02E-12

Cinnamic acid derivatives

O-Caffeoylquinic acid CosHziO12 516.1268 679 5 [M-H]- 2 026 077 | 216 | 580E-03

p-Coumaroylquinic acid CieHisOs 338.1002 497 2 [M-H]- 4 122 438 | 115 | 261E-06
O-Feruloyl-beta-D-glucose | Cy6Hx05 3561107 424 1 [M-H-H,0]" 4 |1 239 | 114 | 212E-03
Dihydrocaffeic acid 3-0- [ CisHigOro 358.0900 512 7 [M+HCOO-H]" | 2 060 073 |13 | 110
glucuronide

O-Feruloylgalactarate CieHisOn 386.0849 583 7 [M+HCOO-H]" | 2 045 062 | 209 | 180E-06
Caffeic acid 3-glucoside Cy5H 0y 3420951 731 8 [M+HCOO-H]" | 4 105 066 | 149 | 344E-03
Dihydroferulic acid 4-0- [ CigHx010 3721056 530 1 [M-H]- 4 083 296 | 151 | 360E07
glucuronide

1-Caffeoyl-4-deoxyquinic acid | CiHisOs 338.1002 528 1 [M-H]" 4 971 279 | 104 | 132E-02
Quinic acid CHpOg 1920634 473 2 [M-H]- 2 091 505 | L | 314803
1-0-Sinapoylglucose CiHx040 3861213 548 1 [M-H]- 4 088 616 | 124 | 8.80E-09
Unknowns

Unknown 1 (396.036@4.25) - - 425 - - 5 189 032 | 227 | LS4E-07
Unknown 2 (586.0623@8.9) — - 890 - - 5 177 067 | 149 | 469E-04
Unknown 3 (572.0832@8.44) - - 844 - — 5 | 045 079 | 102 | 165E-02
Unknown 4 (255.989@8.9) [i= - 890 - - 5 136 066 | 111 | 8.14E-05
Unknown 5 [ CarHizOr2 - 614 - - 4 s 20 | 136 | 10E02
Unknown 6 CoHzOn - 590 - - 4 039 061 | 180 | 256E-05
Peptides

Tripeptide 1 CyoHusN;0; 4071692 465 6 [M-H]- 3 116 913 | 162 | 222E-09
Tripeptide 2 CisHasN;0; 407.1692 455 7 [M-H]- 3 146 1031 | 161 | 156E-10
Tripeptide 3 CisHaoNiOg 352.1383 481 5 [M-H]- 4 109 436 | 189 | 184E-12

Glycosylated lignans

Prupaside CoH3O12 5522207 590 1 [M+HCOO-H]" 3 | 040 061 | 188 | 237E-05
Citrusin B CyrHsO1s 568.2156 627 2 [M+HCOO-H]" | 4 100 058 | 102 | 6.10E-05
Alkaloids

2'-Norberbamunine CssHieN;04 5822730 851 5 [M+HCOO-H]- | 4 130 039 | 107 | 443E-12
Vomilenine CaiH2N05 350.1630 488 8 [M+Cl] 4 050 136 | 144 | 104E-02

Carboxylic acids

34,5-trihydroxy-6-(2-hydroxy- | CysHie0p 3160794 206 2 [M-H]" 4 088 214 | 154 | 509E-04
6-methoxyphenoxy)oxane-2-
carboxylic acid

Phenols

Phenol glucuronide Cy2HL,0; 2700740 206 0 [M+HCOO-H]" | 4 090 214 | 154 | 5.10E-04
Carbohydrates

Ribulose CsHygOs 150.0528 0.60 0 [M-H]- 4 076 075 | 114 | 121E-03
Steroids.

Physalin L CasHiOo 5281995 154 3 [M-H]- 2 L 040 | 108 | LO7E-07

Glycosylated stilbenes

Piceatannol 4'-galloylglucoside | Cy7HasOys 558.1373 7.69 2 [M-H]- 3 260 036 | 123 | 224E-05
Prenolipids
Auxin b CisHi004 3102144 9.08 1 [M-H]- 4 113 041 | 181 | 7.07E-12

'CV, coefficient of variation in the metabolites in the QC samples.
"FC, fold change in the comparison (average in low altitude/average in high altitude).

“VIP, variable importance in projection.

“p-value corresponding to the p values calculated by the Benjamini-Hochberg false discovery rate post hoe correction (FDR <0.05); *Metabolites annotated with GNPS. RT: retention time;
Confidence levels in annotation were as following: Level 1: Confirmed structure, Level 2 Probable structure, Level 3: Tentative candidate(s), Level 4: Unequivocal molecular formula, Level 5:
Bisact taass (Schymanski ot al. 2014),
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Plant scientific name Sampling location Group
G. aculeata E.Fourn. Quindio, Montenegro 1256 Low
G. amplexifolia ) Presl Quindio, Montenegro 1256 Low
G. angustifolia Kunth Narifio, Tumaco 18 Low
Narifio, Tumaco 21 Low
Narifio, Ricaurte 1053 Low
Narifo, Ricaurte 1089 Low
Quindio, Montenegro 1256 Low
Cundinamarca, Pacho 1343 Low
Narifio, Samaniego 1478 Low
Narifio, Samaniego 1565 High
Narifio, Samaniego 1588 High
Narifio, San Lorenzo 1595 High
Narifio, La Union 1598 High
Narifio, Consaci 1606 High
Narifio, Samaniego 1606 High
Narifio, La Union 1610 High
Narifio, La Union 1631 High
Narifio, San Lorenzo 1713 High
Narifio, Sandond 1720 High
Narifio, Sandond 1744 High
Narifio, San Lorenzo 1779 High
Narifio, San Lorenzo 1s0s I H;x
Narifio, San Lorenzo 1826 High
Narifio, Chachagiit 1857 High
Narifio, San Lorenzo 1876 High
Narifio, San Lorenzo 1930 I High
Narifio, San Lorenzo 1970 High
Nariio, La Florida 2089 High
Narifio, La Florida 2122 High
Nario, La Florida 2137 High
G. angustifolia var. bicolor Londofio Quindio, Montenegro 1256 Low
G. angustifolia Kunth biotype San Calixto Quindio, Montenegro 1256 Low
G. incana Londofio Putumayo, Mocoa 604 Low
Quindio, Montenegro 1256 Low
G. superba Huber Quindio, Montenegro 1256 Low
G. uncinata Londofio & L.G.Clark Quindio, Montenegro 1256 Low
G. venezuelae Munro Quindio, Montenegro 1256 Low
G. weberbaueri Pilg. Quindio, Montenegro 1256 Low
B. vlgaris Schrad. ex ].C. Wendl. Cundinamarca, Pacho 1343 Low
P. aurea Riviére & C.Riviére Quindio, Montenegro 1256 Low
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Gene PR

GLUD2 ALA| GINT | GLU] GINT ALA|
DNAJBI PABPNI FOXP2 ALA| GLNT GLNT ALA|
LDHA LDHB LDHC | CRET GLU| PYRT ALA|
Crel ALA| LACT
MDH2 ALA| GLU| PYRT ALA|
PKLR PKM ALALCREL  PYR] ALA|
LACT
SLC38A2 SLC38AL | ALA| GINT METT [ ALA|
o2 | ALA| Cref | GLU] PYR ALA|
sicieato ALA| GLNT METT TYR| VALT | ALA|
ARG2 CRET VALT | GLU| VAL| NIA
SERPINCI CAD CREBBP FI3A1 MTOR HTT HIPI DNAJAL HSPAIA HSPA4 HSPBI KCNN3 PML PPP2R2B GINT

MAPK8 PSMD2 ATXN2 TAF4 TGM4 TGM1 TGM3 UBA52 SUM O 1 UFD1 VCP VEGFA
NCOA3 HAP1 TGM5 HDAC6 DNAJB6 STUBI BAIAP2 TARDBP UBQLN2 ASRGL1 RBM17 TGM7 TMEM37 TGM6

BDNF CREBI GAPDH GART GRIN2B IMPDH2 JUN MAPT MSN PFAS ALDHI8A1 QARSI SPTBN TGM2 NMEG GINT GLU| GLNT

CASP3 GINT VALT GLU|
GLNT VAL|
CAT CRET GLU| METT
METT TYR|
comT VALT GLU| VAL|
DARSI EPRSI GLUL KARSI RARS1 AIMP2 AIMP1 EEFIEI LARS1 GLNT METT GLU|
GLNT METT
DLD VALT GLU|
PYRT VAL|
F2 Cre] GLU|
FM O 3 HBB MAT2A MSRA MTR MTRR MYH9 SMUGI | MET]
GADI SODI METT GLU| METT
IARST GLNT GLU| GINT
METT VALT | METT VALL
IGE1 OAT PFKM | CRET | GLU|
MARSL Crel | GLUL
GLNT METT | GLNT METT
TH | TYR] | GLU|
MAP3K14 Cre] GLNT GLNT
ALB | cerTiRg | N/A PHO|
BGLAP Cref LACT
FOXL2 FTL HMOXI HOXAI3 LYZ PINI PPIA SRSF1 SLC7A5 KYNU ALAL ALA|
CD79A CRP Crel PHO|
DNMT1 FCN2 GCK BAGALTI HK2 IFNBI LGALS3 PYGL SGCB BAGALT2 SIGLECS H6PD o Gle|
SIGLEC7 CD207 GBA2 GXYLT1
3 Crel Glef Gle|
GYPA | crEf Gl Gle|
FOS oA GLUL LACT
OXCT1 3 HBL
PLA2GIB GLU| PHOJ
LDHD PYR] LACT
ALPI MPO Cre] TYR] N/A N/A
GAA CRNKLI PIK3C2A CRET Cre]

CT: controllers, HESN: HIV-exposed seronegative, PR: progressors, N/A: Not Applicable. Variation: | (Smaller area or relative concentration in the reference method) T (Bigger area or relative
concentration in the reference method). 3-HB: 3-Hydroxybutyrate, ALA: alanine, CRE: creatine, Cre: Creatinine, Gle: p-Glucose, GLN: glutamine, GLU: glutamate, LAC: lactate, MET:
siathionise PHO: shsglicdialie PY: prreviti: TYD tyos. YAL: vallis,
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Description rollers HESN d/or protein interactions with HIV-1

DnaJ heat shock protein family (Hspd0) ALA| - GLNT GINT ALA|  Knockdown of DnaJ inhibits HIV-1 replication in HeLa-derived

member BI TZM-bl cells Brass etal., 2008, while an increase in gene expression
is relevant for Tat recruitment in HIV-infected cells Dhamija et al.,
2015

Hsp40 protein is required for HIV-1 Nef-mediated enhancement of
viral gene expression and replication Kumar and Mitra, (2005), and

that members of this family of interferon-inducible proteins should
be considered within its anti-HIV function Urano et al, 2013

Pyruvate kinase L/R ALA] - CRET PYRT ALA| | PKLR has shown a regulatory role in HIV replication in HeLa P4/
~LACT | RS cells (Zhou et al, 2008)

solute carrier family 38 member 2 ALA] - GLNT GLU| - GLNT ALA| | Down-regulation of SLC38A1 and SLC38A2 is associated with HIV

- METT - METT interference with immunometabolism in activated primary human

CD4" T cells Matheson et al,, 2015

solute carrier family 38 member 1 ALA| - GLNT GLU| - GLNT ALA| | This gene uses alanine as an endogenous substrate for T cell
- METT - METT mitogenesis Matheson et al,, 2015
Glutamic--pyruvic transaminase 2 ALA| Cref GLU| PYRT ALA| | Knockdown has been shown to inhibit early stages of HIV-1
replication in an in vitro model Konig et al, 2008
Caspase-3 GLNT VALT GLU| N/A | Is related to HIV-associated dementia (HAD) Yndart et al,,
GLNT VAL| 2015 (104)
Coagulation factor II thrombin Crel GLU| Encodes the protein prothrombin Smolkin and Perrotta, (2017).

Knockdown of E2 has previously been suggested to have a regulatory
role in HIV replication Zhou et al,, 2008

‘Thrombin was shown to activate gp120/gp41 of HIV-1, enhances
virus-cell fusion Cheng et al, 2010, and enhance the gp160-mediated
fusion of HIV-1 with RS tropism Ling et al,, 2004

Glyceraldehyde-3-phosphate dehydrogenase GINT GLU| GLNT Negatively regulates HIV-1 infection by directly interacting with Gag
and Gag-Pol Kishimoto et al, 2012
Glutamate ionotropic receptor NMDA type GINT GLU| GLNT GRIN2B deletion inhibits HIV-1 replication in HeLa P4/RS cells
subunit 2B Zhou et al,, 2008, this inhibition is related to HIV-gp120 and Tat
upregulating GRIN2B Che et al., 2014; Xiong et al., 2014
Lysyl-trna synthetase 1 GLNT METT GLU| Knockdown inhibited the initial stages of HIV-1 replication in vitro
GLNT METT Konig et al., 2008
Methionyl-trna synthetase 1 Crel GLNT METT GLU| Knockdown inhibited HIV-1 replication Yeung et al., 2009
GLNT METT
Mosin GINT GLU| GLNT Knockdown inhibited HIV-1 replication Yeung et al,, 2009
Phosphofructokinase muscle CRET GLU| Knockdown inhibited the initial stages of HIV-1 replication in vitro

Konig et al,, 2008

Mitogen-activated protein kinase 14 Crel GLNT GINT MAP kinases (MAPK) have been associated with HIV proteins such
as gp120 Jin etal., 2016, Nef Hashimoto et al., 2014, Tat Planés et al.,
2016 and Vpr Hoshino et al., 2010, which generate a strong
activation of these enzymes

Aminoacyl trna synthetase complex GLNT METT GLUL Knockdown inhibited HIV-1 replication Yeung et al,, 2009
interacting multifunctional protein 1 GLNT METT
Leucyl-trna synthetase 1 GLNT METT GLU| Knockdown of DnaJ inhibits HIV-1 replication in HeLa-derived
GLNT METT TZM-bl cells Brass et al., 2008
Ficolin 2 Gl N/A Gle| | Ficolin-2 binds to HIV-1 gp120 and blocks viral infection (Luo et al,
2016)
Glucokinase Glef Gle| | Knockdown inhibited HIV-1 replication in HeLa-derived TZM-bl

cells Brass et al., 2008

Interferon beta 1 Glef Gle| | Interferon-beta, encoded by IFNBI gene, has antiviral, antibacterial
and anticancer properties Graber et al,, 2014. HIV-1 replication
upregulates the expression of IFNBI gene Czubala et al., 2016

Galectin 3 Glet Glel | In HIV infection, deletion of LGALS3 by shRNA was shown to
inhibit HIV-1 production in vitro Wang et al,, 2014, Furthermore, it
promotes HIV-1 budding through association with Alix and Gag
p6 Wang et al., 2014

Sialic acid binding Ig like lectin 5 Glet Glel | Siglec-5 associated with divergent outcomes of HIV-1 infection in
human and chimpanzee CD4 T cells Soto et al., 2013

Phospholipase A2 group 1B N/A GLU| PHO| | This gene was involved in CD4 anergy and CD4 lymphopenia in
HIV-infected patients Pothlichet et al., 2020

Myeloperoxidase Cre TYR| N/A N/A Knockdown of MPO inhibits HIV-1 replication in HeLa P4/R5 cells
Zhou et al, 2008

Crooked neck pre-mrna splicing factor 1 CRET Cre] CRNKLI was identified as a highly Selective Regulator of Intron-
Retaining HIV-1 and Cellular mRNAs Xiao et al,, 2021

CT: controllers, HESN: HIV-exposed seronegative, PR: progressors, N/A: Not Applicable. Variation: | (Smaller area or relative concentration in the reference method) T (Bigger area or relative
concentration in the reference method). 3-HB: 3-Hydroxybutyrate, ALA: alanine, CRE: creatine, Cre: Creatinine, Gle: p-Glucose, GLN: glutamine, GLU: glutamate, LAC: lactate, MET:
miathinnine, FHO- phosplischoline TR: pyravats; TV trrosine, VAL Valine.
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