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Is Inflammation the Major Driver of Polycystic Ovary Syndrome (PCOS)? A Proteomic Approach to
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RESULTS

INTRODUCTION + AIM
We performed multivariate SIMCA® analyses on all proteins to identify cohort- ¢ Significant proteins were imported into Ingenuity® to identify biological pathways associated with PCOS in

PCOS is common and associated with significant comorbidity. Baseline Demographics level differences and similarities in the proteomes. comparison to controls/IR. We identified 23 significant ‘canonical’ biological pathways (fig 5).

| OPLS-DA analysis showed distinct clustering within, and separation between all * 43% (10/23) of all significant pathways were -log p value
* Median age 15.0y (range 12.5-  (ghorts (fig. 3), indicating quantifiable differences between the proteome of all associated with inflammatory/ immunological L5 2 25 3 35 4 45 5

18.3y). Mean age at menarche  three cohorts (PCOS vs. control vs. IR), but similarities within them. responses and thrombotic/ fibrinolytic systems R SR e

We have ¢ eVE|Oped new methods for deep phenotyping 10.9Yy (SD 138) Intrinsic Prothrombin Activation Pathway

. . . : : : Fiqures 3a + 3b | SIMCA Orthogonal Partial Least Squares Discriminant Analysis (OPLS-DA o 0 14-3-3-mediated Signaling
discovery proteomic profiling of urine in PCOS in adolescents. + Tanner stage IV (n=17) + V (n=23) gures 3@ 3 - I el ) 22% (5/23) related to glucose

- o ) _ Remodeling of Epithelial Adherens Junctions
plots for all proteins in the PCOS, control and IR cohorts. homeostasis/insulin resistance and A Pliese Ragpense Sineling

P ! |d f ! | =;'_'Rc>r".r-;:ll a | OPLS-DA score scatter p|0t. hyperandrogenism EpithelialAdheregsJunlctionSignaling
@ oicoemechanisms rotein Identification . Participants are denoted by a peach

(PCOS, n=6), grey (control, n=6) or * 35% (8/23) related to folliculogenesis, Extrinsic Prothrombin Activation Pathway

However, its pathogenesis is complex and poorly understood,
particularly during adolescence.
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Glucocorticoid Receptor Signaling

* We identified 3,793 proteins turquoise (IR, n=3) data point. remodelling, the cytoskeleton,, apoptosis + Glioma Signaling
across the PCOS, IR and control o wen O Observations in close proximity to aUtophagy Regulation of Cellular Mechanics by Calpain Protease

’& /\ Drug targets cohorts . each other will have similar properties.
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n=314 were significantly and b | OPLA-DA loading scatter plot. Figure 5 | Consensus Canonical Pathways

differentially expressed proteins When fig. 3b is overlain onto fig. 33, Comparison of canonical pathways in PCOS vs. control/IR

(DEPs) in the PCOS cohort vs. the T . the indiyidual proteins. W_hiCh are TMOES cohorts in both "% = high stringency sets” (confidence
' responsible  for variations in the value >20, unique peptides >2) and “i = low stringency

M ETH O D control cohort. n=397 were DEPS “ observations can be identified. sets” (confidence >15, unique peptides >1).

in PCOS vs. the IR cohort. 2abs AGXREE Y o X variables (green) represent individual Significance expressed as -log p value. Non-axial red line 57056K Signaling

_ _ . e 37 A AR proteins and the Y response variables denotes significance (-log p >1.3 equivalent to p<o.05). GNRH Signaling
We present the baseline prOteomlc data from a subset Of N=15 n=66 DEPs were Identl'ﬂEd in both Ry T :_;_. SR A o (blue) represent the PCOS (right), Pathways displayed in order of average ranking of -|og p CCR3 Signaling in Eosinophils

samples from our prospective, Iongitudinal PCOS study (total cohorts i.e. consensus proteins '2_ s control (left), and IR (top) cohorts. across all stringency sets. PCOS vs. Control: | PCOS vs. Control: 1 PCOS vs. IR: | PCOS vs. IR: 1
cohort n=40). significantly different in the PCOS Toof VoVERRRRUI - Proteins (X variables) which are closer

: : to Y variables, represent those with
" . e cohort in comparison to both greater abundance in that cohort. Diseases and Biological Function Analysis
Participant Selection Criteria IR. These 66 I

controls and b
16

Females aged Adolescent Endocrine or Meeting NIH consensus DEPs are  potential Gene Ontoloav Analvsi We also utilised Ingenuity® to identify how
' ene Ontolo nalysis : : 14
12-19 years Gynaecology Clinics PCOS Criteria biomarkers for PCOS. JY Y these 66 consensus protelns and p.oten.tlal -
* Gene ontology (GO) is the study of the function of genes and their proteins. We biomarkers  correlate  with  biological

PCOS vs. - - - functions and diseases (figure 6). The most
. . PCOS vs. undertook GO analysis of all consensus DEPs to better understand their role in g
We undertook proteomic analysis (nano 2D-LC-QTOF MS¢) Control g "> 207 PCOS and wider biological processes. significant process associated with PCOS

DEPs .
. . . _ was the inflammatory response.
24,8 331 * These 66 consensus proteins are involved in the processes shown below in yresp

figure 4. A significant number of these proteins were identified as mediators of ~ Additionally, the majority of these

PROTEOMIC ~300 Fi : . .
. gure 2 | Venn Diagram of DEPs Immune and inflammatory pathwavs. '
SCREENING oroteins O Gars [idividdue) DIEPS ceress cohors YP Y abundant processes and diseases are

248 were identified in the PCOS vs. linked to the inflammatory response.

control group only, 331 were identified in Glucose Cell o
the PCOS vs. IR group only and 66 were | homeostasis | e Cytoskeleton Complement

. e Remodeling Cascade
~10-£0 identified in both groups. Pro- 3 .
S biomarf(ers inflammatory pathway and gene ontology analysis PCOS vs. Control (p) ~PCOSvs. IR (p) —Proteins (n) PCOS vs. Control —Proteins (n) PCOS vs. IR

v Consensus DEPs had a median | cytokines  Folliculogenesis highlights the significance of inflammatory Figure 6 | Consensus IPA Diseases and Functions

N docrine - - - . N -
fold-change of -2.2 (range -16.6 — : mediators eL[J)r;)tehr\]N;);srlne mechanisms in the pathophysiology of  Each pair of bars represents a disease/function, listed in order of significance.

+1775.5) and eight were . PCOS and adds to this body of evidence. Trendlines indicate the number of proteins in our dataset associated with a
upregulated in the PCOS cohort. Figure 4 | The main functions of PCOS consensus differentially expressed proteins disease/function. The red non-axial line denotes significance (-log >1.3 = p<0.05)

Myc Mediated Apoptosis Signaling

G Beta Gamma Signaling
PAK Signaling
fMLP Signaling in Neutrophils

Sertoli Cell-Sertoli Cell Junction Signaling
GP6 Signaling Pathway

Canonical Pathway

G N
o o
Proteins (n)

-log(p-value)
5
@)

(Op |
o

This, in addition to the evidence from our IPA Disease or Function

biomarkers

Figure 1 | Schematic displaying process of biomarker identification, from CONCLUSIONS BIBLIOG RAP HY ACKN OWLEDGEMENTS
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aiming to narrow down to <10 proteins)
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This novel study has utilised non-invasive matrices to map the proteome of PCOS in adolescents.

We have developed highly sensitive proteomic analysis techniques and identified thousands of
We compared the urinary proteome of proteins in urine and identified 66 potential novel biomarkers.
adolescents with PCOS (n=6), controls
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Harriet Gunn

We have provided promising insight into the molecular pathways of PCOS, and demonstrated
that inflammation could be a major contributory factor in its pathophysiology.
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