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..We have previously shown that the peritoneal fluid (PF) of women with
endometriosis contains endometriosis-specific sEV. If these can be traced in
blood samples, endometriosis-specific sEV could serve as biomarkers of endo-
metriosis, particularly for stages I and II, which are difficult to detect by
ultrasound.
Study design, size, duration: This is an observational pilot study of 29
patients in total. From March 2021 until August 2021, we collected PF sam-
ples from 11 controls and 16 endometriosis cases and blood samples from 12
controls and 11 endometriosis cases. Of these, 19 were paired samples
(blood and PF from the same participant).
Participants/materials, setting, methods: Women >18 years of age un-
dergoing laparoscopic surgery for endometriosis or unrelated conditions were
invited to participate (HREC 08078B/HREC 10148B). Exclusion criteria were
pregnancy, malignancy, and menopause. Purified, validated sEV were analysed
by label based quantitative proteomics Tandem Mass Tag (TMT). Data analy-
sis was performed using Proteome Discoverer v2.4 (Thermo Fisher), statisti-
cal analysis using the R (LIMMA), with a protein false discovery rate of 1%
and a quantitative threshold of an adjusted p-value <0.05.
Main results and the role of chance: We ascertained the identity of sEV
by TEM and NTA (mode size 121.8 § 18.0 nm (blood, n¼ 5) and 155.9 §
37.2 (PF, n¼ 6)), and signals for syntenin and ALIX in immunoblots as well as
expression of CD9, CD63 and CD81 in capture bead-flow cytometry.
Proteomics analysis identified 9145 proteins groups across all sample groups,
of these proteins 5,429 are consistently quantifiable, with 602 significantly dif-
ferent between comparisons (adjusted P-value <0.05). PCA showed separa-
tion of samples by type rather than batch. Fractionated analysis by SPS-MS3
methodology identified 7064 protein groups, with 3408 proteins consistently
quantified across sample groups. Of these, 602 were found to differ signifi-
cantly across all comparisons. In PF, 533 proteins changed significantly in
abundance (245 up and 288 down), while in blood, four proteins changed in
abundance.
Limitations, reasons for caution: The main limitation of the study is in its
small sample size, which meant that we could not stratify data according to
endometriosis stage. Due to limited amount of protein within sEV samples,
not all assays could be done on all samples.
Wider implications of the findings: Our findings suggest that our meth-
odology makes it feasible to define a protein signature of endometriosis based
on sEV cargoes drawn from blood samples. This would represent a non-inva-
sive biomarker of endometriosis and could help diagnose the condition, or
rule out endometriosis as the origin of symptoms in the future.
Trial registration number: not applicable
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Study question: Can we find specific biomarkers in vaginal microbiota pre-
dicting the state of endometrial microbiota?
Summary answer: The higher levels of Eubacterium spp. in the vagina could
serve as a predictor of the non-Lactobacillus-dominated microbial community
in the uterus.
What is known already: The absence of microorganisms or the
Lactobacillus-dominated community in the uterus cavity is considered more fa-
vorable than the non-Lactobacillus-dominated community. The latter is
associated with poor pregnancy outcomes in women undergoing in vitro fer-
tilization. However, endometrial microbiota analysis is challenging due to the
possibility of contaminating the samples with vaginal microbiota during

transvaginal sampling. Also, there is always a risk of upper genital tract inflam-
mation after the sampling. For these reasons, the idea of finding markers
predicting the state of endometrial microbiota is promising.
Study design, size, duration: It is a cross-sectional study of the vaginal and
endometrial microbiota in 61 reproductive-age women with the normal histo-
logical pattern of endometrial samples. Endometrial and vaginal samples were
collected simultaneously on days 7–10 of the menstrual cycle. Depending on
the type of endometrial microbiota, the women were divided into two
groups: Group 1 – the Lactobacillus-dominated microbiota or no microbiota
(n¼ 43), Group 2 – the non-Lactobacillus-dominated microbiota (n¼ 18).
Participants/materials, setting, methods: All women came to the
“Garmonia” Medical Center (Yekaterinburg, Russia) seeking infertility treat-
ment from 2019 to 2021. Vaginal and endometrial microbiota was analyzed
using Femoflor and Androflor real-time PCR kits (DNA-Technology, Russia).
For the vaginal samples, the quantities and proportions of 22 microorganism
groups were compared in Group 1 and Group 2 using Mann-Whitney test.
For the variables with significant differences, ROC curves were constructed
to assess the diagnostic value of the tests.
Main results and the role of chance: When comparing vaginal microbiota
in Groups 1 and 2, we registered the statistically significant differences for 6
out of 44 variables (quantities and proportions of 22 microorganism groups).
These variables were the quantities of Eubacterium spp. (10� vs. 104.7,
p¼ 0.002) and Gardnerella vaginalis (10� vs. 104.0, p¼ 0.033), the proportions
of obligate anaerobes (0% vs. 6.0%, p¼ 0.010), Peptostreptococcus spp./
Parvimonas spp. (0% vs. 0%, p¼ 0.011), G. vaginalis (0% vs. 0.2%, p¼ 0.012),
Eubacterium spp. (0% vs. 0.6%, p¼ 0.033). “Eubacterium spp.’ quantity” vari-
able demonstrated the highest discriminatory power (the area under the
ROC curve value — 0.737 [CI 0.593-0.882], p¼ 0.004). The AUC value was
considered as acceptable to divide patients into Group 1 and Group 2. The
cutoff value of Eubacterium spp. 103.15 genome-equivalent/ml (GE/ml))
allowed to predict the non-Lactobacillus-dominated microbiota in the uterus
cavity with 77.8% sensitivity and 62.8% specificity.
Limitations, reasons for caution: The results were obtained on a small
population group of women with the normal histological pattern of endome-
trial samples. It may be different if the larger pool of samples is investigated. It
is also possible, that the results will not apply to the patients with endometrial
abnormalities.
Wider implications of the findings: Further research should determine
the diagnostic value of Eubacterium spp. identified in vaginal samples as the
predictor for the endometrial microbiota composition in women with endo-
metrial abnormalities. The next step is research dedicated to the link between
different signatures in vaginal microbiota and endometrial abnormalities.
Trial registration number: Protocol @ 7 dated September 20, 2019
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Study question: Do women with endometriosis have altered cytokine sig-
nalling and regulatory T-cell (Treg) homeostasis compared to controls?
Summary answer: Altered homeostasis of circulating Treg cells seems to
be associated with STAT5 phosphorylation, which is significantly increased in
women with ovarian endometriosis compared to controls.
What is known already: Cytokine signaling influences homeostasis of regu-
latory T-cells (Treg), which play a crucial role in cell-mediated immunity and
are responsible for certain immune disorders. Endometriosis is a condition
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