ACTA SCIENTIFIC BIOTECHNOLOGY

Volume 4 Issue 3 April 2023

Short Communication

Proteome - Detected Alterations in Cellular Pathways in Pathways Regarding
Decidua and Trophoblast Tissues for Discrimination of Ectopic Pregnancy
(EP). From Healthy Intrauterine Pregnancy (IUP) and Miscarriage
or Early Pregnancy Loss - A - A Short Communication

Kulvinder Kochar Kaur'*, Gautam Allahbadia? and Mandeep Singh?

1Scientific Director, Dr Kulvinder Kaur Centre for Human Reproduction, Jalandhar,

Punjab, India

2Scientific Director, Rotunda-A Centre for Human Reproduction, Mumbai, India

Received: July 14,2023

Published: March 21, 2023

© All rights are reserved by Kulvinder
Kochar Kaur,, et al.

3Consultant Neurologist, Swami Satyan and Hospital, Jalandhar, Punjab, India

*Corresponding Author: Kulvinder Kochar Kaur, Scientific Director, Dr Kulvinder

Kaur Centre for Human Reproduction, Jalandhar, Punjab, India.

At the time of early pregnancy discrimination amongst an
ongoing healthy intrauterine pregnancy (IUP) as well as aberrant
situations at the time when transvaginal ultrasound (TVS) is
not diagnostic till now; however continues to be of maximum
clinical problem. Women with presentation of abdominal pain as
well as/or vaginal bleeding would finally be diagnosed as i) IUP
ii) a miscarriage or early pregnancy loss (EPL) iii) or an ectopic
pregnancy (EP).EPLinfluences approximately 10-20% pregnancies
[1], whereas EP takes place in about 1-2% of pregnancies apart
from being the most common etiology of maternal mortality along
with morbidity; that is implicated in 6% of pregnancy correlated
demises [2]. There is a dramatic variation amongst the proper
clinical treatment regarding these 3 results, thus correct diagnosis
is essential. At present progesterone along with human chorionic
Gonadotropins (HCG) constitute the maximum frequently utilized
serum biomarkers regarding the assessment of prognosis of
pregnancy once conclusions cant be drawn subsequent to TVS
[3]. Akin to that serial HCG quantities in addition to, TVS remain
the Standard strategies of diagnosing an EP. Nevertheless, none
of these strategies possess the capacity of differentiating EP with
enough precision along with at present no diagnostic procedure

exists which mightbe able to discriminate amongst both placement

of pregnancy in addition to its viability at the time of extremely
early pregnancy stages [3,6]. Thereby to gain greater insight
regarding the basic modes of normal in addition to aberrations
in implantation which might possess significant ramifications
Clinically. The maternal-fetal junction/interface comprises of the
maternal endometrium as well as invading - fetal trophoblast. A
coordinated balance amongst the trophoblast which is invading
for which need for receptive decidua exists regarding sustenance
of pregnancy [5]. For preparing for a successful pregnancy the
endometrium is converted into a structure known as decidua. For
this to take place there is need for control by Ovarian hormones
(estrogen as well as progesterone) in a complicated morphological
in addition to biochemical changes known as decidualization [6].
Furthermore in the presence of an embryo in the uterus particular
molecular along with cellular reactions amongst the decidua
takes place [7,8]. Implantation of embryo portrays a substantially
organizated event in which the trophoblast generates a touching
of the decidua as well as a controlled sequence of growth factors,
cytokines along with hormones take place through embryonic in
addition to maternal tissues from both uterine as well as extra
uterine production [8]. Changes in the implantation events can

result in inimical pregnancy complications inclusive of infertility,
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abortion, intra uterine growth restriction (IUGR) in addition to
preeclampsia [9]. Nevertheless, the functional alterations which
take place in the decidua as well as trophoblast in these as well
as other pregnancy complications like EP, full insight is lacking.
Beer, et al. [ 10], procured trophoblast along with endometrial
tissue were procured from women who agreed as well as had an
IUP (n = 4), EPL (n = 4) or EP (n = 2). assessment of samples was
conducted with the utilization of liquid chromatography (LC),
mass spectrometry (MS) which is coupled with tandem MS (LC-
MS/MS) with subsequent label free proteomics in an exploratory
study. Regarding every tissue kinds, pairwise contrasting of various
pregnancy results (EPL vs IUP as well as EP vs IUP were conducted,
as well as protein alterations possessing a fold =3 alteration in
addition to Student’s t test p value < 0.05 were considered to be
significant. Pathway along with network classification gadgets
utilization was done for grouping alterations in proteins based
on their functional akinness. Fully identification of 4792/4757
proteins in decidua as well as trophoblast proteomes. Regarding
decidua 125 proteins content (2.6% of proteome) significantly
varied amongst EP as well as IUP, while EPL v as well as IUP
decidua possessed greater akinness with just 68 (1.4%) variation.
Regarding trophoblast 66 (1.4%) variation existed amongst from
EP as well as IUP. Nevertheless, the biggest grp of 344 variations
(7.2%) were found amongst EP as well as IUP trophoblast. In
case of both tissue proteins correlated with extracellular matrix
(ECM) remodeling, cell adhesion, metabolic pathways illustrated
diminishing in EP samples in contrast to EPL as well as IUP. In
trophoblast EP demonstrated escalation of inflammatory along

with immune response pathways.

Conclusions

In total variations pathways amongst an EP as well as IUP are
greater in contrast to the alterations found on contrasting ongoing
IUP as well as non via intrauterine pregnancies (EPL) in decidua as
well as trophoblast proteomes. Moreover variations amongst EP as
well as IUP were significantly greater in the trophoblast in contrast
to the decidua. This finding holds true regarding the protein

alterations in addition to the degree of alterations in upstream
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Figure 1: Courtesy ref no-10-Proteome analysis of placental
tissue specimens. a. Scheme for processing and analysis of
placental tissue specimens. As indicated, all tissue specimens
had a uterine location with the exception of the EP
trophoblasts. b. Numbers of high confidence protein
identifications in trophoblast specimens. c. Numbers of high
confidence protein identifications in decidua specimens. d.

Overlap of protein identifications in placental tissue proteomes.
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Figure 2: Courtesy ref no-10-Significant changes in decidua and trophoblast tissue proteomes. a. Volcano plots for the
indicated pairwise comparisons using -log10 p-values vs. log2 fold change. Significantly changing proteins (Fold change = 3 and
Student’s t-test p-value < 0. 05) are highlighted. Red = 2 threefold increase; Blue = 2 threefold decrease. b. Overlap of
significantly changing proteins for EP/IUP and EPL/IUP decidua. c. Overlap of significantly changing proteins for EP/IUP and EPL/
IUP trophoblasts.
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Figure 3: Courtesy ref no-10-Heatmap of the largest significant changes in decidua tissues. Z-scores for relative protein quantities
of proteins showing at least fivefold changes ( Student’s t-test p-value < 0. 05). Red = increased protein amount; blue = decreased
protein amount; white = average intensity (no change); ¢ = zero values that were replaced by imputed values for statistical analysis
(see Materials and Methods). a. Comparison of EP and IUP decidua specimens. b. Comparison of EPL and IUP trophoblast

specimens.
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Figure 4: Courtesy ref no-10-Heatmap of the largest significant changes in trophoblast tissues. Z-scores for relative protein
quantities of proteins showing at least fivefold changes (Student’s t-test p-value < 0. 05). Red = increased protein amount;
blue = decreased protein amount; white = average intensity (no change); » = zero values that were replaced by imputed values for
statistical analysis (see Materials and Methods). a. Comparison of EP and IUP trophoblast specimens. b. Comparison of EPL and IUP

trophoblast specimens.
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Figure 5: Courtesy ref no-10-KEGG pathway enrichment analysis of significantly changed proteins. KEGG pathway enrichment was
performed using DAVID. a. Enriched pathways identified when comparing EP vs. IUP trophoblast or decidua specimens b. Enriched
pathways identified when comparing EPL vs. IUP trophoblast specimens. The numbers next to each bar represent the number of

identified genes related to the corresponding pathway. N/A: Not Applicable; no significant enrichment was identified.

Citation: Kulvinder Kochar Kaur,, et al. “Proteome - Detected Alterations in Cellular Pathways in Pathways Regarding Decidua and Trophoblast Tissues
for Discrimination of Ectopic Pregnancy (EP). From Healthy Intrauterine Pregnancy (IUP) and Miscarriage or Early Pregnancy Loss - A - A Short Com-
munication". Acta Scientific Biotechnology 4.3 (2023): 41-48.



Proteome - Detected Alterations in Cellular Pathways in Pathways Regarding Decidua and Trophoblast Tissues for Discrimination of Ectopic
Pregnancy (EP). From Healthy Intrauterine Pregnancy (IUP) and Miscarriage or Early Pregnancy Loss - A - A Short Communication

47

Figure 6: Protein-protein Interaction Networks for EP vs. IUP. Interaction networks derived from STRING with selected top Gene
Ontology (GO) Biological Processes color coded as indicated in the tables below each network. a. Interactions identified when
comparing increases in EP vs. IUP trophoblast specimens. b. Interactions identified when comparing decreases in EP vs. IUP
trophoblast specimens. c. Interactions identified when comparing increases in EP vs. IUP decidua specimens. N/A: Not Applicable;

no significant interactions were identified. d. Interactions identified when comparing decreases in EP vs. IUP decidua specimens.
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