
Page 1/17

Transcription regulation of human phospholipid
scramblase 1 (hPLSCR1) by a Sry related high
mobility group transcription factor, S-SOX5
Anjali Jaiwal 

Indian Institute of Technology Madras
Sathyanarayana Naidu Gummadi  (  gummadi@iitm.ac.in )

Indian Institute of Technology Madras https://orcid.org/0000-0003-0707-5710

Research Article

Keywords: Chromatin immunoprecipitation assay, Human phospholipid scramblase I, Promoter activity,
SOX5, SRY- related HMG box, Transcriptional regulation

Posted Date: July 15th, 2022

DOI: https://doi.org/10.21203/rs.3.rs-1861286/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-1861286/v1
mailto:gummadi@iitm.ac.in
https://orcid.org/0000-0003-0707-5710
https://doi.org/10.21203/rs.3.rs-1861286/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/17

Abstract
Objectives Human phospholipid scramblase 1 (hPLSCR1) is a multifunctional protein so it is vital to
understand the regulation of its expression and transcription factors play critical role in regulating any
gene.

Results The transcription factor (TF) prediction tool ConSite identi�ed one S-SOX5 binding site on the
promoter region of hPLSCR1. Luciferase assays determined the increase in hPLSCR1 promoter activity
with the increase in S-SOX5 concentration in a dose dependent manner. The deletion and the site-directed
mutagenesis constructs exhibited a decrease in the hPLSCR1 promoter activity as compared to control.
Also, transcriptional regulation of hPLSCR1 by S-SOX5 was checked by western blotting using S-SOX5
and hPLSCR1 speci�c antibodies. Further, Chromatin Immunoprecipitation (ChIP) assay con�rmed the in-
vivo interaction of S-SOX5 with hPLSCR1 promoter.

Conclusions The expression of hPLSCR1 in HEK293T cells was shown to be upregulated by one S-SOX5
binding site present on the hPLSCR1 promoter suggesting that S-SOX5 as the potent regulator of
hPLSCR1 expression.

Introduction
The human phospholipid scramblases (hPLSCRs) are a group of homologs that are ATP independent
and Ca2+ dependent lipid transporters mediating the bi-directional transport of PLs across the cell
membrane (Sahu et al. 2007). hPLSCRs constitute a family of �ve homologous proteins named
hPLSCR1–hPLSCR5. Among all the hPLSCRs, hPLSCR1 is the most extensively studied scramblase and
exhibited 59, 47, and 46% sequence homology to hPLSCR2, hPLSCR3, and hPLSCR4 respectively
(Wiedmer et al. 2000). hPLSCR1 is expressed in all tissues except the brain and is localized to PM when
palmitoylated and nucleus when un-palmitoylated (Wiedmer et al. 2003). hPLSCR1 is a 37 kDa
multifunctional protein known to regulate many vital functions in various cellular processes such as
autoimmune diseases (Suzuki et al. 2010), cell proliferation and differentiation (Zhou et al. 2002), cell
signaling (Nanjundan et al. 2003; Amir-Moazami et al. 2008), anti-viral defense (Dong et al. 2004) and
apoptosis (Frasch et al. 2000; Yu et al. 2003; Bailey et al. 2005). It also plays an active role in cancer
pathways like colorectal cancer, leukemia, hepato-pancreatic cancer, breast cancer, and ovarian cancer
(Silverman et al. 2002; Kuo et al. 2011; Behuria et al. 2022). hPLSCR1 acted as TF and up-regulated the
expression of the IP3R1 gene by directly binding to its 5’-promoter region (Zhou et al. 2005). The
expression of hPLSCR1 was found to be mediated by interferon-α at the transcriptional level. (Zhou et al.
2000). Interferon inducible hPLSCR1 plays an important role in anti-viral defence against
encephelomyocarditis virus, vesicular stomatitis virus (Dong et al. 2004) and HTLV1 virus (Kusano et al.
2012).

Overexpression of hPLSCR1 regulates apoptosis in Chinese hamster ovary cells (Yu et al. 2003) and
suppresses tumorigenesis in HEYIB cell lines (Silverman et al. 2002). PKC-δ enhanced the hPLSCR1
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scramblase activity and surface PS exposure during cell stimulation and apoptosis (Frasch et al. 2000).
However, the reason for overexpression of hPLSCR1 is not yet elucidated. hPLSCR1 is involved in several
cellular and cancer pathways, so the expression of such a multifunctional protein should be under
stringent regulation. TF plays a vital role in the transcriptional regulation of the expression of any gene.
Transcriptional regulation helps in a better understanding of the function and expression of a protein. Our
two reports suggested transcriptional regulation of hPLSCR1, where the expression of hPLSCR1 was
down-regulated by Snail (Francis et al. 2014) and up-regulated by c-Myc (Vinnakota et al. 2016). In
addition to c-Myc and Snail, there could be several other TFs that might regulate the expression of
hPLSCR1. SOX5 plays an essential role in gliogenesis, nervous system development, neurogenesis,
organogenesis, and chondrogenesis (Kwan et al. 2008; Liu et al. 2015; Lee et al. 2017; Stevanovic et al.
2021). SOX5 transcriptionally regulates the expression of SPAG6 and SPAG16 genes, which are involved
in the formation of motile cilia/�agella (Kiselak et al. 2010; Zhang et al. 2017). Sox5 controls the
expression of the catsper1 gene in association with SOX9; catsper1 plays a central role in male fertility
(Mata-Rocha et al. 2014). Contrary to this, SOX5 expression levels contribute to various cancers like lung
adenocarcinoma, prostate cancer, nasopharyngeal carcinoma (Huang et al. 2008; Chen et al. 2018; Hu et
al. 2018; Grimm et al. 2020). The SOX5 haploinsu�ciency causes Lamb-Shaffer syndrome (LAMSHF), a
neurodevelopmental disorder characterized by intellectual disability, language and motor impairment, and
distinct facial features (Zawerton et al. 2020). Apart from this, SOX5 is involved in many diseases like
type 2 diabetes, back pain, and rheumatoid arthritis (RA) (Feng et al. 2016; Axelsson et al. 2017; Suri et al.
2018; Shi et al. 2018).

TF prediction tool ConSite (Sandelin et al. 2004) proposed one S-SOX5 binding site (SBS) in the hPLSCR1
promoter at a 100% cutoff. According to the literature and results from prediction tools, we assumed that
S-SOX5 might transcriptionally regulate the expression of hPLSCR1. A few experiments like transcription
reporter assays, deletion and mutation studies of S-SOX5, and ChIP assay were conducted to prove our
assumption. The results indicated that S-SOX5 TF transcriptionally regulates the expression of hPLCR1.
This study about the transcriptional regulation of hPLSCR1 will provide more information about the role
of SOX5 in hPLSCR1 expression and function.

Materials And Methods
Cell culture

 

HEK293T cell lines were maintained in Dulbecco's modi�ed Eagle's medium (DMEM) high glucose media
(Thermo Scienti�c USA) supplemented with 10% fetal bovine serum (FBS) (Thermo Fisher Scienti�c,
USA) and 1% Antibiotic-Antimycotic (Thermo Fisher Scienti�c, USA). The cells were grown at 37°C and 5%
CO2 in an incubator.

Bioinformatic analysis
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The promoter of hPLSCR1 (~1.52 kb) was screened at a 100% cutoff for the presence of putative
transcription factor binding sites using a TF prediction tool called ConSite (http://consite.genereg.net/).
Only one SBS was predicted on the promoter region of hPLSCR1. The results were then checked with
other TF prediction tools like Tfsitescan (http://www.ifti.org/cgi-bin/ifti/Tfsitescan.pl) and PROMO
(http://alggen.lsi.upc.es/cgibin/promo_v3/promo/promoinit.cgi?dirDB=TF_8.3).

 

Preparation of hPLSCR1 promoter reporter and S-SOX5 expression constructs

 

The promoter of hPLSCR1 (1.525 kb) was PCR ampli�ed from human genomic DNA using Phusion high
�delity polymerase (New England Biolabs, USA). hPLSCR1 speci�c primers were designed containing
sites of KpnI and XhoI restriction enzymes (Supplementary Table 1). The ampli�ed fragments were
resolved on a 1% agarose gel and visualized under a UV transilluminator. The PCR product was then
digested with KpnI and XhoI enzymes and cloned in pGL3 basic vector. The clone was further con�rmed
by DNA sequencing. To amplify S-SOX5 cDNA, SOX5-speci�c primers were designed containing sites for
BamHI and EcoRI restriction enzymes (Supplementary Table 1). The PCR ampli�ed fragments were run
on a 1% agarose gel and visualized under UV transilluminator. The ampli�ed fragment was digested with
restriction enzymes and was speci�cally cloned between BamHI and EcoRI restriction sites of pcDNA3.1
expression vector. Finally, the clone was further con�rmed by DNA sequencing.

Preparation of deletion and site-directed mutagenesis constructs

One deletion construct lacking the SBS region was prepared by employing hPLSCR1 F.P. and Deletion R.P.
primers (Supplementary Table 1). The ampli�ed DNA fragment was cloned between the KpnI and XhoI
sites of pGL3 basic vector. Point mutations were induced in SBS on hPLSCR1 promoter by site-directed
mutagenesis. The SDMSC1 F.P. and SDMSC1 R.P. primers (Supplementary Table 1) carrying mutations in
SBS were designed. The PCR product was then checked for the presence of desired size band (6.343 kb)
on 1% agarose gel and digested with DpnI restriction enzyme (New England Biolabs, USA) overnight. The
resulting digested product was transformed into DH5α cells and screened for the positive clones. The
clones were then subjected to DNA sequencing for mutation con�rmation.

Transient transfections and promoter reporter assays

 

HEK293T cells (60–70% con�uent) were transfected with hPLSCR1 promoter reporter construct, S-SOX5
expression plasmid, and β-galactosidase plasmid using the calcium phosphate method (Kingston et al.
2003) in 24 well plates. After 24h of transfection, cells were lysed in cell lysis buffer [100 mM phosphate

http://www.ifti.org/cgi-bin/ifti/Tfsitescan.pl
http://alggen.lsi.upc.es/cgibin/promo_v3/promo/promoinit.cgi?dirDB=TF_8.3
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buffer (pH 7.8), 1 mM DTT, 0.1% (w/v) Triton-×100] and luciferase activity was assayed in assay buffer
[100 mM Tris-acetate (pH 7.8), 10 mM magnesium acetate, 1 mM EDTA, 2 mM ATP (Bio Basic, Canada)
and 1 mM D-luciferin (Abcam, UK). The relative luminescence readings were measured in a luminometer
(Berthold Detection Systems, Germany). Cells were simultaneously assayed for β-galactosidase activity
by measuring the absorbance at 420 nm after incubating with the substrate ONPG (Sigma Aldrich, USA)
at 37 °C for 10–15 min. 

Western blot analysis

 

HEK293T cells were transfected with S-SOX5 expression plasmid and pcDNA3.1 as a control plasmid. 24
h post-transfection, cells were lysed in RIPA buffer [150 mM NaCl, 1 mM EDTA, 50 mM Tris-HCl (pH 7.4),
1% (v/v) NP-40, 0.5% (w/v) sodium deoxycholate, 0.1% (w/v) SDS, 1 mM PMSF and protease inhibitor
cocktail (Sigma-Aldrich, USA)] and the total protein was estimated using BCA kit (Sigma-Aldrich, USA).
30–50 μg of total cell lysate was loaded on 12% SDS-PAGE and then transferred onto a nitrocellulose
membrane (Pall life sciences, USA). The nitrocellulose membrane was then blocked for 2 h at 25 °C in
blocking buffer [10 mM Tris-HCl (pH 7.6), 150 mM NaCl and 0.2% (v/v) Tween-20 with 3% (w/v) BSA].
The blots were incubated using primary goat anti-hPLSCR1 antibody (Santa Cruz, USA) and primary
rabbit anti-SOX5 antibody (Santa Cruz, USA) at 4°C overnight. The resulting blot was washed thrice with
TBST and probed with mouse anti-goat secondary antibody (Santacruz, USA) and mouse anti-rabbit
secondary antibodies (Santacruz, USA), respectively. The blots were simultaneously probed for β-Actin
using a mouse anti-Actin primary antibody. The immunoblots were developed using a
chemiluminescence kit (Bio-Rad, USA).

Chromatin immunoprecipitation (ChIP) assays

 

ChIP assay was performed as per the method described earlier (Das et al. 2004). HEK293T cells were
�xed with 1% (v/v) formaldehyde solution. The �xed cells were lysed and sheared to small fragments
(~500 to 800 bp) by sonication (Branson 450 soni�er, USA). Anti-SOX5 antibody (5 μg) was used to pull
down protein DNA complexes. The pull-down was carried out overnight at 4°C. An anti-IgG antibody
(Sigma-Aldrich) was used as a negative control. The DNA, before pulled down was considered as positive
control called Input. The region corresponding to SBS was ampli�ed using CHIP Sox5 F.P. and CHIP Sox5
R.P. primers (Supplementary Table 1). PCR fragments were visualized on 1% agarose gel stained with
ethidium bromide under a U.V. transilluminator.

Statistical analysis
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All the experiments were performed at least three independent times, and an unpaired two-tailed t-test
(Graph pad prism 3.0) was used to determine the statistical signi�cance. P< 0.05 was considered to be
statistically signi�cant.

Results
Prediction of SOX5 TF and endogenous expression of hPLSCR1 and S-SOX5

 

TF prediction tool ConSite predicted binding sites for various TFs with varied functions, including HFH-3,
C-FOS, HNF 3β, AML-1, Snail, SOX5, AML-1, and Spz-1 at 100 % cutoff on hPLSCR1 promoter (Fig. 1a).
Based on this, we hypothesized that the hPLSCR1 promoter harbored only one SBS (Fig. 1a). The result
of the western blot clearly showed the endogenous expression of S-SOX5 and hPLSCR1 in HEK293T cells
(Fig. 1b). Anti-SOX5 and anti-hPLSCR1 antibodies were used to probe S-SOX5 and hPLSCR1, respectively
whereas an anti-actin antibody was used to probe actin as an internal control (Fig. 1b).

S-SOX5 up-regulates the expression of hPLSCR1

 

ConSite predicted one SBS with a recognition sequence of GAACAAT (-340 to -347) on the promoter
region of hPLSCR1 (Fig. 2a). Luciferase assays were carried out to determine the effect of the
concentration of S-SOX5 on the expression of hPLSCR1 at the transcriptional level. For this, co-
transfection of HEK cells was done with 0.10 ug hPLSCR1 promoter-reporter construct (pGL3-hPLSCR1)
with increasing doses of S-SOX5 expression plasmid (pcDNA3-S-SOX5) ranging from 0.01 ug to 0.10 ug.
The RLU values obtained from the luciferase assays indicated that the promoter activity of hPLSCR1
(pGL3-hPLSCR1) proportionately increased with an increase in the amount of pcDNA3-S-SOX5 plasmid
(Fig.2b). The RLU values were normalized with β-galactosidase, which was used as transfection control.
Further, the increase in the endogenous expression of hPLSCR1 with the increase in S-SOX5 expression
was con�rmed by western blot (Fig. 2c). These results indicated that S-SOX5 mediated the up-regulation
of hPLSCR1 at the transcriptional level. 

Analysis of S-SOX5 binding region by deletion construct

 

To determine the actual SBS in the promoter region of hPLSCR1, deletion construct (pGL3-DEL) lacking
SBS was generated (Fig. 3a). The luciferase assays showed that the promoter activity of deletion
construct (pGL3-DEL) was reduced by 44% when compared with the full-length promoter reporter
construct (pGL3-hPLSCR1) when transfected with the expression construct (pcDNA3-S-SOX5) (Fig. 3b).
The promoter activity of the deletion construct was almost equal to the full-length construct without
transfection with pcDNA3-S-SOX5 construct (Fig. 3b). Further, the western blot analysis showed a
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decrease in hPLSCR1 protein expression levels when cells were transfected with deletion construct as
compared to control (Fig. 3c) and thus con�rming S-SOX5 mediated up-regulation of hPLSCR1. Actin
protein expression was used as an internal control in western blot assay for which the expression is same
in all the samples (Fig. 3c). These results clearly showed that SBS is crucial for up-regulating the
hPLSCR1 expression.

Con�rmation of S-SOX5 binding site by Site directed mutagenesis

 

The actual SBS on the promoter of hPLSCR1 was con�rmed by introducing point mutations in SBS where
-GAACAAT- was mutated to -GAACGGT- (pGL3-SDM) (Fig. 3d). Luciferase assays revealed that mutated
SBS (-347 GAACGGT -340) (pGL3-SDM) displayed a 56 % decrease in the promoter activity when
compared to the wild type (pGL3- hPLSCR1) (Fig. 3e). This con�rms that the predicted SBS on the
promoter of hPLSCR1 is indeed the actual binding site for S-SOX5. Further, the expression of protein by
western blot validated that the expression of endogenous hPLSCR1 was reduced when cells were
transfected with pGL3-SDM construct in comparison to the wild type (Fig. 3f) where actin was
represented as an internal control. Based on this, we hypothesized that SBS might help in regulating the
expression of hPLSCR1.

In-vivo interaction of S-SOX5 with hPLSCR1 promoter

 

ChIP assay was performed to study the endogenous interaction of S-SOX5 with hPLSCR1 promoter at
chromatin level. Formaldehyde cross-linked chromatin fragments of HEK cells were immunoprecipitated
by SOX5 antibody and control IgG antibody. The DNA puri�ed from the immunoprecipitated fragments
was ampli�ed by PCR using CHIP primers. An expected amplicon of 222 bp was obtained with DNA
pulled down by SOX5 antibody (Fig. 4). Anti-IgG antibody was used as a negative control, and so no
amplicon was detected with DNA which was pulled down by IgG antibody (Fig. 4). The total chromatin
prior to immunoprecipitation called input was used as a positive control and ampli�ed a band of 222 bp
(Fig. 4). These results indicate the interaction of S-SOX5 with hPLSCR1 promoter at in-vivo level and
showed that SBS is highly speci�c in nature.

Discussion
The SOX (SRY box-containing) group of TFs, share a high-mobility group (HMG) DNA-binding domain
with mammalian Y-linked testis-determining gene (Sry) (wunderle et al. 1996; Ikeda et al. 2002). Sox
proteins has been characterized into six subfamilies (wunderle et al. 1996). SOX5 belongs to the group D
subfamily of Sox proteins having a consensus recognition sequence of 5’-AACAAT-3’ (Ikeda et al. 2002).
The group D proteins were characterized by a highly conserved HMG box located at the C-terminal, and
the other domains located at the N-terminal called lucine-zipper, coiled coil and Q box (Ikeda et al. 2002).
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Human SOX5 was cloned from the human testis and is highly conserved with mouse Sox5 (Wunderle et
al. 1996) which suggests that their functions may also be similar. SOX5 has two forms: short (S-SOX5)
(48 kDa) and long (L-SOX5) (84 kDa), which further has many isoforms and variants (Ikeda et al. 2002).
Preliminary bioinformatics analysis of hPLSCR1 promoter revealed the presence of many putative TF
binding sites like Snail, Spz-1, HNF 3β, and AML-1 at 100% cutoff. However, only one SBS with a
recognition sequence of -GAACAAT- was found at a 100% cutoff (Fig. 3a). Other TF prediction tools such
as Tfsitescan and PROMO also proposed identical SBS on hPLSCR1 promoter. Based on this, we tried to
discover the regulation of hPLSCR1 by S-SOX5. Our results undoubtedly indicate that S-SOX5 up-
regulated the expression of hPLSCR1. The results supporting up-regulation of hPLSCR1 expression
include (i) dose dependent studies exhibited an up-regulation of hPLSCR1 at transcriptional and
translational levels (Fig. 2), (ii) deletion and mutation studies showed the importance of SBS (-347
GAACAAT -341) in transcriptionally regulating the expression of hPLSCR1 (Fig. 3) and (iii) ChIP assay
con�rmed the in-vivo interaction of S-SOX5 with hPLSCR1 promoter (Fig. 4).

hPLSCR1 was reported to play crucial role in apoptosis (Sivagnanam et al. 2017). The PM surface PS
exposure is the hallmark of apoptosis (Sivagnanam et al. 2017). hPLSCR1 mediates apoptosis by
interacting with proteins like PKC- δ and thus enhancing PS exposure (Frasch et al. 2000; Sivagnanam et
al. 2017). The increased expression level of hPLSCR1 in CHO-K1 cell lines elevated the UV-induced
apoptosis (Yu et al. 2003; Bailey et al. 2005). The UV-induced apoptosis increases primarily by
augmentation of the intrinsic apoptotic pathway and not through the phosphorylation of hPLSCR1 by
PKC-δ (Bailey et al. 2005). Overexpression of hPLSCR1 in CHO-K1 cells activated caspase-3 and
stimulated the PS biosynthesis (Yu et al. 2003). On the other hand, the overexpression of hPLSCR1
showed an important role in various cancer types (Silverman et al. 2002; Kuo et al. 2011; Behuria et al.
2022). hPLSCR1 helps in blood cell differentiation. The Overexpression of PLSCR1 induces apoptosis
and inhibits protective autophagy of NB4 leukemic cells and thus acts as a analytical marker for acute
myelogenous leukemia (AML) (Behuria et al. 2022). hPLSCR1 is a regulatory protein in Colorectal
Carcinoma, Hepato-Pancreatic Carcinoma, Ovarian Cancer, and breast cancer (Silverman et al. 2002; Kuo
et al. 2011; Behuria et al. 2022). The overexpressed hPLSCR1 suppresses the tumorigenesis in HEY1B cell
lines. Also, the tumor morphology was changed along with increased in�ltration of macrophages and
neutrophils (Silverman et al. 2002). SOX5 regulates the cell proliferation, migration and apoptosis in
KSHV-infected cells (Yuan et al. 2021). Apart from apoptosis, SOX5 plays a vital role in solid tumors and
metastasis (Huang et al. 2008; Chen et al. 2018; Hu et al. 2018; Grimm et al. 2020). SOX5 acts as inducer
of angiogenesis in lung adenocarcinoma by inducing the expression of VEGF through STAT3 signalling
(Chen et al. 2018). The increased SOX5 expression activated the Twist1 gene, which initiated TGF-β-
induced EMT. Thus, targeting SOX5 could inhibit prostate cancer progression (Hu et al. 2018). SOX5
enhances the progression of nasopharyngeal carcinoma by down-regulating the expression of the
SPARC gene (Huang et al. 2008). Transcriptional regulation is the one of the several possible
mechanisms for the overexpression of hPLSCR1 during apoptosis and various cancer types.

Based on our results and literature reports, we hypothesized that regulation of hPLSCR1 gene by S-SOX5
might be one of the reasons for the overexpression of hPLSCR1 during the process of apoptosis and



Page 9/17

various cancers. However, there may be several other TFs regulating the expression of hPLSCR1 like Snail
and c-Myc (Francis et al. 2014; Vinnakota et al. 2016). In the present study, our focus was to decipher the
role played by Sox5 in regulating hPLSCR1 expression. The details of Sox5 regulating the expression of
hPLSCR1 during apoptosis, cancer, and cell differentiation are yet to be ascertained. Nevertheless, this is
the �rst evidence to show transcriptional up-regulation of hPLSCR1 by S-SOX5.
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Figure 1

Prediction of putative TF binding sites on hPLSCR1 promoter. a TF prediction tool ConSite predicted the
presence of many putative TFs on the promoter of hPLSCR1 at 100% cut-off. b Western blot showed
endogenous expression of S-SOX5 and hPLSCR1 in HEK293T cells when probed with anti-Sox5 and anti-
hPLSCR1 antibodies. Actin was considered as internal control and probed with anti-actin antibody. 
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Figure 2

Effect of over expression of S-SOX5 TF on hPLSCR1 expression. a Schematic representation of position
of one SBS (–GAACAAT-) on the promoter of hPLSCR1 at 100% cut-off. b Luciferase assay depicting an
increase in hPLSCR1 promoter activity with an increase in S-SOX5 expression plasmid concentration. β-
galactosidase was used as a transfection control for normalization. Data presented are indicative of
three independent experiments and error bars represent standard error mean. c Western blot representing
an increase in the endogenous hPLSCR1 expression with increasing doses of S-SOX5 plasmid when
probed with anti-Sox5 and anti-hPLSCR1 antibodies. Actin used as control. 
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Figure 3

Deletion and mutation studies of S-SOX5 binding site. a Schematic depiction of deletion construct (pGL3-
DEL) lacking S-SOX5 binding site. b Deletion construct was co-transfected with S-SOX5 expression
plasmid or control plasmid. Luciferase assay depicting a decrease in the promoter activity of deletion
construct in comparison with full length hPLSCR1 construct when co-transfected with S-SOX5 expression
plasmid. The bars represent the statistically non-signi�cant (ns) promoter activities of hPLSCR1 and
deletion construct transfected with control plasmid (pcDNA3). c Western blot displaying a decrease in the
endogenous hPLSCR1 expression as compared to control. Actin used as an internal control. d Schematic
representation of point mutations induced in S-SOX5 binding site of hPLSCR1 promoter. e Mutated
hPLSCR1 construct and wild type hPLSCR1 construct were co-transfected with S-SOX5 expression
plasmid and control plasmid. Luciferase assay representing a decrease in hPLSCR1 mutant promoter
activity upon comparison with the wild type construct. f Western blot showing a decrease in the
endogenous hPLSCR1 expression as compared to control. Actin considered as internal control. Data
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presented as mean of three independent experiments and error bars represent standard error mean in
both the graphs (b and e).

Figure 4

In-vivo interaction of S-SOX5 and hPLSCR1 promoter. The DNA-protein complexes from HEK cells were
speci�cally pulled down by Sox5 antibody. Anti-IgG antibody was used a negative control. DNA prior to
pull down (Input) was used as positive control. DNA stretch including S-SOX5 binding site was ampli�ed
in Input and S-SOX5 lanes. A 222 bp amplicon was ampli�ed from immunoprecipitated complexes of
HEK cells. 

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

SupplementaryTable1.docx

https://assets.researchsquare.com/files/rs-1861286/v1/9f1ef59de708c291c3078cd4.docx

