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Obstructive Sleep Apnea (OSA) syndrome

3 Recurrent upper airway obstruction during sleep with resultant
intermittent hypoxia and sleep fragmentation;

S Non-treated OSA can lead to

SNORER
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daytime sleepiness or fatigue, headaches, nocturia , insomnia



Obstructive Sleep Apnea (OSA) syndrome

Recurrent upper airway obstruction during sleep with resultant
intermittent hypoxia and sleep fragmentation;

Non-treated OSA can lead to severe metabolic and cardiovascular
disorders.

OSA cardiometabolic Outcomes

Diabetes mellitus type 2, Obesity, Dyslipdemia

Arterial hypertension, Cardiac arrhythmias

Pulmonary hypertension

Respiratory insufficiency

Stroke



OSA Diagnosis

Gold standard for diagnosis
expensive/long waiting lists

delays in diagnosis and treatment

AHIl: > 5/h (mild) >15/h (moderate) > 30/h (severe)
Polysomnography <5/h (Normal Snorer)

OSA is still underdiagnosed

affecting 22% of men (range 9-37%) and 17% of women (range
4-50%) and 3% children (Frankiin et al, JThoracDis, 2015).
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OSA Treatment

= First Line Treatment
‘ | 0 mild air pressure to keep the airways open

"CPAP or PAP

(Continuous) Positive Airway Pressure

Although highly efficacious, the utility of CPAP
is limited by poor patient compliance, and OSA
sequelae may not be fully reversed by CPAP




Biomarkers for

Obstructive Sleep Apnea is needed

» to distinguish OSA from Snorer, facilitating population screening

and prevention of OSA-associated outcomes

« to provide new insights into pathophysiological aspects of OSA

that underlie the increased cardiovascular and metabolic risk in

general population
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SAMPLE to investigate OSA Proteome

Red blood cells

e - Systemic

O\

Inflammation

i’,&"‘h -
SLEEPNESS ‘
HYPOXIA HOMEOSTASIS
OXIDATIVE DISRUPTION

circadian tumorogenisis
rhythms

STRESS Metabolic syndrome
Cardio disorders



Red Blood Ce!ls

12.5% SDS-PAGE

) n=104

1 0SA \jrs Snorers > EVENING x MORNING

(n=24 patients)

Severe OSA
76 spots identified differentially

abundant (Anova p< 0.05)

30 spotsidentified by
MALDITOTOF, corresponding
21 different proteins

Existence of Post-translational
Modifications

RBC Hemoglobin-depleted
cytoplasmic fraction

2DIGE Project: Harvard Medical School-Portugal Program (HMSP-
1CJ10022/2011)



OSA x Snorers
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RUVB1 (28)
YL0D4 (26)
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12.5% SDS-PAGE
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PEROXIREDOXIN-2 PROTEOFORMS
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Acidic monomeric (1) and dimeric (2) PRDX2 reported as
oxi/overoxidized forms were significantly increased in OSA
RBC at Morning or Evening daytime, respectively.



Peroxiredoxin 2 (PRDX2)

3rd most abundant protein in RBCs

Belongs to the thiol class peroxidases with 2-cysteines (Prdx2-Cys)

Associated with antioxidant defense
-Degradation of H,O, in water
*Reduction of organic peroxides and peroxynitrite
*Protection RBCs from oxidative stress
*Signalling
*Chaperone Activity
*Role in the physiology of the circadian cycle
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PEROXIREDOXIN-2

FUNCTION
PEROXIDASE TRX/NADPH

REDOX SIGNALING
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HYPER-OXIDATION CYCLE (NON-CATALYTIC CYCLE)
OXIDATIVE-STRESS
FUNCTION

SRX/ATP \
CHAPERONE

HO S_ PRX-2 -SH

28 )

Redox ‘
Inactive h

HS- @ -SH
HS- -SH
H,0, l OXIDATION

Hs- @ e -SOH

HS-€ 264 »-SH _—>

H,0,

—>

* HYPER-OXIDATION

PEROXIDASE CYCLE (ENZYMATIC)

peroxidation, resolution, recycling



SH &H-
SH 50,H-

I f

RBC Cell Lysis + NEM |

/
s <l W

mintGe
NEAS-5- “SeNEM S0, H-

NEl-5- S NEM

50,H
5H

SH
5H

S0.H
SH

Verification Phase

non-reducing SDS-PAGE + WB__ |
/

N-ethylmaleimide
(NEM) ( alkylating
reagent) was added
to the samples to
prevent exogenous-
induced oxidation

14



Verification Phase

(50 samples #, including PAP after 6 months)
n= 20 Patients

mild/moderate/severe OSA before/after PAP

Western Blot
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Ab PRDXSO,,
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RBC PRDX-2 OVEROXIDATION IS HIGHER IN OSA



PAP TREATMENT EFFECT ON RBC PRDX-2
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Correlation of redox/oligomeric state of PRDX2 to PSG and metabolic variables under study.

PRDX2 Evening Morning
Correlate Pearson r value p value Correlate Pearson r value p value
S-S/8-S dimer RDI 0.633—* 0.049  No significant correlation observed
RDI 0.63 3—* 0.049
ODI 0.657—* 0.039
T90% 0.727—* 0.017
SO» monomer RDI —0.399 0.081  PSG-arousal index 0.482—* 0.031
RDI —0.399 0.081
ODI —0.474i 0.035
Diurnal oximetry —0.823ﬁ 0.000
S-S/SO7 dimer Diurnal oximetry 70.467'i 0.038  Min Op saturation 70.5862 0.007
HbAIC 0.452—* 0.045
Insulin 0.448—* 0.048
HOMA-IR 0.448—* 0.048

RDI, respiratory disturbance index; ODI, oxygen desaturation index; T90%, the time spent with saturation < 90%; PSG, polysomnography; Min O saturation,
minimum oxygen saturation HbA1C, glycated hemoglobin; HOMA-IR, homeostatic model.

**Correlation is significant at the 0.01 level (2-tailed).
“Correlation is significant at the 0.05 level (2-tailed).



N= 20 Patients Western Blot

Q (50 samples #, including PAP (Gel n3o reduzido) Ab-PRDXSOZ/S
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Proteomics of OSA RBCs after PAP treatment

DATA NOT PUBLISHED
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Biobank
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Conclusion

> OSA induces alterations in the redox/oligomeric state of GAPDH as in PRDX2 that can be reverted/modulated
by PAP treatment.

=  PAP-induced PRDXSO,,; multimeric forms with chaperone protective function were positively associated with
GAPDHSO; tetramers , which may indicate latter’s involvement in cell protection.

5  The clinical significant of all these findings needs further validation and investigation.

Further Work

PTMs of GAPDH and PRDX2 oligoforms are under investigation

RBC & Plasma proteome in OSA by SWATH-MS are also in progress
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