
Page 1/10

USP8 Gene Expression in Sporadic Pituitary
Adenomas
Esra Hatipoglu  (  dresrah@gmail.com )

University of Health Sciences: Saglik Bilimleri Universitesi https://orcid.org/0000-0001-8361-8866
Omur Gunaldi 

University of Health Sciences: Saglik Bilimleri Universitesi
Buruc Erkan 

University of Health Sciences: Saglik Bilimleri Universitesi
Ayla Avcikurt 

Balikesir University: Balikesir Universitesi
Meral Mert 

University of Health Sciences: Saglik Bilimleri Universitesi
Mutlu Niyazoglu 

University of Health Sciences: Saglik Bilimleri Universitesi

Research Article

Keywords: Pituitary, USP8, Adenoma, Gene expression

Posted Date: August 30th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-848222/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-848222/v1
mailto:dresrah@gmail.com
https://orcid.org/0000-0001-8361-8866
https://doi.org/10.21203/rs.3.rs-848222/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/10

Abstract
Purpose

In sporadic pituitary adenomas the role of Ubiquitin-speci�c protease 8 (USP8) is not clearly de�ned.
Although mutations in USP8 gene are known to cause corticotroph adenomas, whether changes in
expression of USP8 in other pituitary adenomas have not been clari�ed, yet. In this study we addressed
the changes in USP8 gene expression levels in pituitary adenomas relative to non-adenomatous brain
tissue.

Methods

USP8 gene expression analysis was performed on a total of 43 tissue samples from human pituitary
adenomas and on 16 tissue samples from non-pituitary brain tissues (control group). Adenomatous
tissues and control tissues were assessed for quanti�cation of RNA expression of USP8.The levels of
USP8 gene expression were determined relative to those in control group.

Results

USP8 gene expression levels in pituitary adenomas (PA) were 3.7 times higher than the levels in control
brain tissues (CBT) (p = 0.002). Levels of USP8 expression in secertory PA’s were signi�cantly higher in
comparison to the levels in CBT (p = 0.002).

Consclusions

Present �ndings support that USP8 gene expression levels may contribute to pitutary tumorigenesis and
hormonogenesis.

Introduction
Pituitary tumors are among common intracranial neoplasms with increasing prevelance of 14–22 %
based on post-mortem and radiologic series [1]. They are notorious for being generally benign.
Nevertheless their clinical impacts, which may stem from their localisation, size or hormonal activity,
cannot be disregarded

Majority of pituitary tumors are known to be sporadic [2]. Genetic mechanisms contributing to pituitary
tumorigenesis have not been completely unravelled, yet. To date, only a limited number of somatic
mutations, including those of GNAS and ubiquitin-speci�c protease 8 (USP8) genes, have been identi�ed
in pituitary adenomas [3, 4].

Ubiquitin-speci�c protease 8 (USP8) is a deubiquinitase involved in various cellular processes and, altered
USP8 gene expression has been shown in various cancers [5–9]. This alteration in gene expression,
hence the USP8 enzyme level, is hold responsible for tumorogenesis and tumor progression [9–11]. As
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USP8 acts by removing conjugated ubiquitin from proteins and decreasing protein degredation, it is also
involved in reversal of ubiquination, in other words downregulation, of epidermal growth factor receptor
(EGFR) [12–16]. This function of USP8 may make an important contribution to tumorigenesis.

In human, the gene for USP8 is located on chromosome 15 [17]. Mouse models showed a good level of
USP8 expression in brain [13]. However data on expression of USP8 in normal human tissues is limited.
Available data showed low region speci�ty of USP gene, while it was detected nearly in all tissues [18,
19]. Based on the data from the available samples, which were collected and analyzed from multiple
human post mortem tissues, normal human brain showed wide distribution and high expression of USP8
gene [19].

Although somatic mutations of USP8 in corticotropinomas have been determined previously, its role in
other types of pituitary adenomas has yet to be determined. To our knowledge, whether its expression
changes during pituitary tumorigenesis has not been determined, yet. Herein we aimed to investigate
whether pituritary adenomas show a change in expression levels of USP8 and if available how this
change affects the clinic.

Material And Methods
Ubiquitin-speci�c protease 8 gene expression analysis was performed on a total of 43 tissue samples
from human pituitary adenomas (7 non-secretory, 36 hormone secreting) and on 16 tissue samples from
non-pituitary brain tissues (control group). Family history of a pituitary adenoma was excluded for each
case in the study group. Preoperative basal pituitary hormone levels and pituitary MRI �ndings were also
obtained for cases with pituitary adenoma. In the control group absence of a pituitary mass was
con�rmed radiologically prior to surgery. Tissues from pituitary adenomas were obtained during pituitary
surgery of the adenomas, whereas control brain tissues were obtained from temporal lobe parenchyma
during surgery of the patients for medial temporal sclerosis. Demographic and hormonal characteristics
of the group with pituitary adenoma are represented in Table 1.

The ethical committee of the Bakirkoy Dr. Sadi Konuk Training and Research Hospital, approved the study
and informed consents were provided for investigations.

RNA extraction and real-time quantitative PCR (RT-qPCR)
The tissue samples were stored at -80° C after being formalin �xed and embedded in para�n blocks
immediately after resection. RNA was extracted from tissue and serum samples using a Trizol reagent
(Invitrogen, Carlsbad, CA, USA) to obtain the total RNA according to the manufacturer’s
recommendations. Complementary DNA (cDNA) was transcribed from 100 ng of total RNA using a High-
Capacity cDNA Reverse Transcription Kit (Applied Biosystems, Foster City, CA, USA), in a total volume of
20 µL. Reverse transcription (RT) master mix contained the following: 10 × RT buffer, 25 × dNTP
(deoxynucleotide) mix (100 mM), 10 × RT random primers, MultiScribe™ reverse transcriptase, RNase
inhibitor, and nuclease-free water. The RT reaction was performed in a Thermocycler (Eppendorf,
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Hamburg, Germany) in the following conditions: 5 min at 25°C, followed by 60 min at 42°C, then the
samples were heated to 70°C for 5 min (27). The relative expression of USP8 was assessed using
TaqMan® probes (Applied Biosystems) for the studied gene (Hs00987105_g1), with ACTB
(Hs99999903_m1) as the reference gene. The procedure was performed in an Applied Biosystems 7500
Fast Real-Time PCR System, for 40 cycles. The PCR mixture was as follows: cDNA (1–100 ng), 20 ×
TaqMan® Gene Expression Assay, 2 × TaqMan® Gene Expression Master Mix, and RNase-free water, in a
total volume of 20 µL. Gene expression levels were quanti�ed using 7500 Fast Real-Time Sequence
detection system Software (Applied Biosystems, Foster City, CA). Gene expression was de�ned based on
the threshold cycle (Ct), and ACTB was used as a reference gene that acts as an internal reference to
normalize the RNA expression, which was calculated as 2 − ΔΔCT.

Data were statistically analyzed with the SPSS 15.0 package program. The results are presented as
medians and interquartile ranges [IQR]. The Kruskal-Wallis test was used to compare the medians
between the multiple groups. The Mann-Whitney U test was used to compare two independent variables.
Pearson's correlation coe�cient was used for the calculation of associations between variables. The χ²
test was used when necessary. P < 0.05 was considered statistically signi�cant.

Results
USP8 gene expression levels in pituitary adenomas (PA) were 3.7 [IQR: 1.1–50.2] times higher than the
levels in control brain tissues (CBT) (p = 0.002) (Fig. 1). Although the USP8 gene expression levels in
secretory PA’s were higher than the levels in non-secretory PA’s, the difference was not statistically
signi�cant (for secretory PA’s 4.2 [IQR: 1.2–50.6] and for non-secretory PA’s 1.9 [IQR: 0.6–42.6], p = 0.6).
Levels of USP8 gene expression in secertory PA’s were signi�cantly higher in comparison to the levels in
CBT (p = 0.002), expression levels in non-secretory PA’s were not statisti�cally different from those in CBT
(p = 0.09) (Fig. 2).

When the secretory PA’s were strati�ed by their hormone secretion, again there was not a difference
between the USP8 expression levels (for FSH/LH secreting PA’s: 17.9 [IQR: 1-3.8], for PRL secreting PA’s:
8.9 [IQR: 2.03–2.15], for ACTH secreting PA’s: 3.4 [IQR: 1.5–16.6], and for GH secreting PA’s: 2.5 [IQR: 0.6–
50.1], p = 0.6). In all pituitary adenomas USP8 expression levels did not show any correlation with
hormone levels, preoperative adenoma size, KNOSP and Hardy classi�cation and, postoperative residual
status (Data is not shown here). Of the secretory PA’s there was not a correlation between ACTH levels
and USP8 expression in corticotrop adenomas (p = 0.3).

Discussion
In the presented study the expression levels of USP8 gene were signi�cantly higher in tissue samples
taken from the pituitary adenomas in comparison to the levels in tissue samples taken from the temporal
lobe parenchyma. After strati�cation of pituitary adenomas by their functional status, secretory PA’s had
higher USP8 gene expression levels in comparison to non-adenomatous brain tissue. When further
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analyzed, there were not statistically signi�cant differences between secretory and non-secretory PA’s
and, between non-secretory PA and non-adenomatous brain tissue. We did not detect a relationship
between USP8 expression levels and any feature of corticotroph adenomas.

Ubiquitin is a protein which is expressed in eukaryotic cells and selectively labels protein structures to be
degraded [20]. Ubiquination is a posttranslational process which adds ubiquitin and therefore regulates
protein degradation, DNA repair and, endocytosis and lysosomal functions in the cell [21]. However this
process of ubiquination is not without control and is limited by deubiquinatinases which remove ubiquitin
from the substrate proteins [22]. Ubiquitin-speci�c protease 8 (USP8) is among these deubiquinatinases,
which limit protein degradation. By removing the ubiquitin from epithelial growth factor receptor (EGFR),
USP8 prevents degradation of EGFR and ultimately causes increased EGFR, which subsequently
promotes cell cycle progression and increased proliferation [23]. USP8 expression level has been related
to various cancers including cholangiocarcinomas, cervical squamous carcinoma and have been
depicted as a potential target for resistant non-small cell lung carcinomas [24–26]. Gain of function
mutations of USP8 have been shown to be involved in tumorigenesis of corticotropinomas [27, 28].
However it is still uncertain whether, without a mutation, USP8 expression levels contribute to pituitary
tumorigenesis like they did in other cancers.

In the current study USP8 gene expression levels were signi�cantly, 3.7 [IQR: 1.1–50.2] times, higher in
tissue samples taken from the pituitary adenomas (p = 0.002). Theodoropoulou et al. previously proposed
that deubiquitination related to USP8 mutation led to decreased downregulation of EGFR and sustained
epithelial growth factor (EGF) activity, which in turn not only increased cell proliferation but also
increased hormone, ACTH, secretion [23]. Our study shows that USP8 may be involved in not only
corticotropinomas but all pituitary adenomas. Of course certain mutations may cause differentiation to a
certain pituitary adenoma subgroup, however increased USP8 levels may also facilitate pituitary
tumorigenesis as a whole.

As epithelial growth factor (EGF) functions in also pituitary hormone secretion it is not surprising that
increased EGF activity secondary to USP8 gain of function mutations lead enhanced ACTH secretion [23,
29]. We could not detect a relationship between USP8 levels and ACTH secretion, this may be due to
small sample size and also mutated USP8 not wild type may be responsible of increased ACTH. In the
current study secretory PA’s had a median of 4.2 times higher USP8 expression levels in comparison to
non-adenomatous brain tissue. On the other hand USP8 expression in non-secretory pituitary adenomas
did not show a statistically signi�cant difference from those in secretory pituitary adenomas and non-
pituitary tissue. We had relatively small number of non-secretory pituitary adenoma tissues, which may
underestimate the role of USP8 function in pituitary hormonogenesis. Based on relatively increased USP8
expression in secretory adenomas we propose that USP8 may have an additional role in pituitary
hormone secretion.

Of course this study was not without certain limitations. Small number of non secretory adenoma
samples may have limited the �ndings. Addittionally due to ethical issues we could not get samples from
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normal pituitary tissues, therefore we compared expression levels with non-adenomatous brain tissue,
which were taken during surgery performed for nonpituitary pathologies.

In conclusion changes in USP8 gene expression levels may contribute to pitutary tumorigenesis and
hormonogenesis. Our �ndings may shed some light into pathonogenesis of sporadic pituitary adenomas.
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Tables
Due to technical limitations, table 1 is only available as a download in the Supplemental Files section.
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Figure 1

Relative expression levels of USP8 in pituitary adenomas and non-adenomatous brain tissue (control
group)
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Figure 2

Relative expression levels of USP8 in secretory, nosecratory pituitary adenomas and, non-adenomatous
brain tissue (control group)
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