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Abstract

Abstract

Mobile genetic elements also known as jumping genes or transposable
elements were discovered by Barbara McClintock in 1956 during her experiments with
maize crop. These are the piece of DNA sequences which can move around; can jump
from one place to another place of the genome in the same cell. During that time this
was a very unconventional concept opposing the classical genetics theory that genes
are static and have a particular fixed locus in a specific chromosome like beads in a
string. Over subsequent years the same kind of phenomenon discovered in other
organism including mouse and human, changes the concept that some DNA
sequences can move within a genome and thus can cause mutation if it disrupts an

essential gene.

Genome sequencing of human, mouse and other higher eukaryotic organisms
revealed that around 1-2% of the total genome encodes proteins whereas different
kind of repetitive sequences occupied more than half of the genome. These repeats
are mainly belong to the transposable element which can be classified as 1) DNA
transposons which move as such either by cut and paste or copy and paste
mechanism and 2) Retrotransposons which use RNA as an intermediate to jump from
one place of the genome to another place. Retrotransposons are further divided into
LTR and Non-LTR retrotransposons on the basis of long terminal repeats (LTR)
present or not. In human genome the DNA transposons (~3% of total genome) and the
LTR transposons (~9%) are no longer active. The non-LTR transposons are of great
interest as they are actively transposing in the human genome. There are two types of
non-LTR transposons, autonomous (transposes using their own machinery) and non-
autonomous (required machinery of autonomous elements for their transposition).
Long Interspersed Element 1 or LINE1 are the only active autonomous non-LTR
retrotransposon and occupies around 20% of the human genome. Transposable
elements have been studied in many organisms since its discovery by Barbara
McClintock but in human it was in 1988 when Kazazian et al. (Nature 1988, V332,
164-166) noticed a haemophilia A patient resulting from de-novo insertion of LINE-1
sequence without any pedigree for the disease. Sequencing of the factor VIII gene
from patient showed LINE1 inserted in the exon 14 and which was the actual cause for
the disease. Subsequently, Kazazian laboratory cloned the L1 sequence which
disrupted factor VIII gene from patient DNA and then showed the element is highly
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active in cell culture based retrotransposon assay. These observations confirmed for
the first time that the transposable element is active in the recent day human genome.

An active L1 is 6.0 kb in length, containing a 900 base pairs (bp) 5'-
untranslated region (5’-UTR) with an internal promoter activity, two open reading
frames designated as ORF1p and ORF2p separated by a small 63 bp inter ORF
spacer sequence and followed by a ~200 bp 3’-UTR. Although the functions of ORFs
are poorly understood, both proteins are critical in the process of retrotransposition.
ORF1 encoded protein showed in-vitro single stranded nucleic acid binding and
nucleic acids chaperone activities whereas ORF2 encodes a protein with reverse

transcriptase (RT) and endonuclease (EN) activities.

It was a general believe that LINE-1 retrotransposons are only active in'germ cells
(sperm and ovum) and- at early stage of development. It is also believed that LINE-1 as
a parasite is active in germ cells for its propagation to the next generation. But recent
high throughput sequencing analysis revealed that L1 is also active in certain parts of
normal brain and in few cancers. The activity of L1 is high in those cancers which are
epithelial origin. Although it is known that L1 is highly active in certain cancers, its role
towards the development or progression of cancer is completely unknown. Oral cancer
a subtype of head and neck is very deadly and highly prevalent in India due to
excessive use of tobacco. No study has been performed to see the activity of L1
retrotransposons in oral cancer samples. In this study, L1 retrotransposon activity

has been investigated in oral cancer samples obtained from Indian patient.

The thesis has been divided into four chapters. Chapter 1 includes the
introduction and detailed literature review about transposable elements specifically
about mammalian LINE1 retrotransposons structure, mechanism of retrotransposition
and its role in health and disease. The chapter also focuses about LINE1 activity in

different types of cancer along with literature about oral cancer is included.

Chapter 2 comprises the materials and methods used in the research work,
Those includes recipes for reagents, solutions, protocols for cloning, expression and
purification of proteins, protocols for antibody generation, immunohistochemistry,

western blotting and methylation studies and others.

Chapter 3 contains details of the results obtained in the study. The main

objective of the study was "To find out human L1 retrotransposon activity in oral
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cancer samples obtained from Indian patient". The main objective was answered by

performing following sub-objectives.

i) To make antibody against human LINE1 proteins (ORF1p and ORF2p) and
characterization of reverse transcriptase (RT) activity encoded by RT domain of
ORF2p

ORF2 protein of human LINE1 contains three domains:- Endonuclease (EN)
domain, Reverse transcriptase (RT) domain and CCHC domain. In the present study
different size L10ORF2 fragments containing RT domain was cloned in a bacterial
expression vector and its expression was checked in E.coli expression cells. The
results showed that RT domain protein was expressed enough in bacterial expression
system and due to mis-folding the protein formed inclusion bodies. Next, the RT
domain protein was solubilized using urea and purified by Ni-agarose chromatography.
After purification the refolding of the protein showed formation of “inclusion bodies.
Checking soluble fraction showed less 1% induced RT was still in soluble fraction. The
purified protein from soluble fraction showed significant RT activity on L1 RNA
template.

To get the antibody against ORF2p, the partially purified RT domain protein was
separated in denatured SDS-PAGE gel and the band corresponds to RT domain
protein was injected to rabbit. Immunoblot analysis using partially purified RT domain
protein didn't show any band suggesting that injected protein was not immunogenic to
rabbit.

Since human L1 RT domain protein formed inclusions bodies and didn't make any
antibody in rabbit, next | tried to clone, express and purify human L1 ORF1p to
generate antibody against it. The human ORF1 fragment was sub-cloned in bacterial
expression vector and expression studies showed significant expression of ORF1p
(~40kDa) in bacterial system. Although, the protein was expressed in significant
amount, it was not purified in homogeneity both in Ni-agarose, as well as in gel
filtration chromatography. Simultaneously, antibody against RRM domain (30 kDa) of
ORF1p was being tried in the laboratory and RRM domain antigen showed good
antibody response in rabbit. So detection of ORF1p in OSCC samples (described
below) was performed using ORF1p RRM domain specific antibody [a-hORF1p
(RRM)].
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ii) To investigate the L1 promoter methylation status and LINE1 retrotransposon

activity in OSCC samples.

OSCC samples were collected from Acharya Tulsi Regional Centre for Cancer and
Treatment Bikaner, Rajasthan. All the experiments using cancer samples were
performed as per institute human ethics committee approval and guidelines. The
neoplastic nature of all cancer samples used in this study was confirmed by
hematoxylene and eosin staining. Next, the samples were proceeded to make paraffin
block. Slides made from these blocks were proceeded for immunohistochemistry with
ORF1p RRM domain specific antibody [a-hORF1p (RRM)]. Around 60% samples
showed ORF1p positive suggesting human L1 retrotransposon pathway is highly

active in OSCC samples in the cancer tissues compared to normal.

Epigenetic silencing of the L1 5’-UTR by DNA methylation is a common means
to inactivate L1 expression and ultimately retrotransposition. Epigenetic alterations are
frequent in cancers; indeed, several studies have reported L1 promoter
Hypomethylation in a variety of cancers. To date, the methylated state of the L1 5’-
UTR in OSCC remained unexamined; therefore bisulfite conversion analysis of
genomic DNA across nine paired normal-cancer tissues followed by PCR, subcloning
of amplicons, and Sanger sequencing to ascertain the methylation level of the L1
promoter were performed. Specifically, a 363 bp region of the L1 promoter (nucleotide
sequence 209-572, L1HS from Repbase) was amplified which contains 20 CpG sites
and the resultant amplicons were sequenced. Investigating L1 promoter methylation
status, showed significant hypomethylation of L1 promoter in cancer tissues compared
to its normal counterpart. Overall, the data shows very high L1 retrotransposon activity
in OSCC which might have some significant role in the onset and progression of this

particular type of cancer.

Chapter 4 includes the discussion part of the thesis which concludes the inferences
obtained from the results. Further conclusion and future prospectives of the work has

been discussed.
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Introduction

1.1. Transposable elements and its discovery:

Transposable elements also called as transposons or mobile DNA are piece of DNA
sequence that have inherent ability to move from one genomic location to another
location and thus have enormous role to alter the structure and function of the genome
[Kazazian and Moran 2017; Huang et al., 2012; Moran and Gilbert 2002]. These
sequence are repeated in nature (interspersed repeat), and occupied a significant
fraction in almost every prokaryotic and eukaryotic genomes. The seminal discovery that
a piece of DNA sequence can move from one place of the genome to another was first
reported by Barbara McClintock when she was working with maize and named the
particular piece of DNA segment as "controlling element". She identified a specific
chromosomal breakage event that always occurred at the same locus on the maize
chromosome number 9, which she named as the Dissociator (Ds) locus [McClintock,
1950]. After working several years she discovered that Ds sequence can change position
within the chromosome and the movement of Ds sequence requires the presence of
another sequence which she named as Activator (Ac) [McClintock, 1950 and McClintock,
1956].Today we know that Ac is an autonomous transposon with 4.5 kb in length and
encodes a protein named transposase and Ds is a transposition incompetent derivatives
of Ac (non-autonomous transposons). The Ds element transposes or move from one
location to another when supplied with Ac-encoded transposase. As per McClintock
words, the concept of transposon did not fit easily within the framework of genetics at that
time. The decades of gene mapping data had shown that genes were arranged in linear
array in the chromosomes and each gene had fixed position relative to each other, which
made it hard for researchers to accept that genes could move within the genome. But
slowly from the year 1960 onwards the similar phenomena discovered in bacteriophages
[Taylor, 1963], bacteria [Shapiro, 1969] and eventually in Drosophilla [Engels and
Preston, 1981] and thus, the scientific community gradually accepted that the
transposons what McClintock discovered were not particular in maize but in fact
widespread across species. Now because of the advent of sequencing we now know that
transposons constitute more than 65% of our genome and ~ 85% of the maize genome
[Lander et al., 2001; Messing et al., 2004].
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1.2. Types of transposable elements in mammalian genome:

Genome sequencing of human, mouse and other higher eukaryotic organisms revealed
that only 1-2% of the total genome encodes proteins whereas different kind of repetitive
sequences occupy more than half of the genome [de Koning et al.,, 2011; Rodic and
Burns 2013] (Figure 1.1). These repetitive sequences are mainly belong to the group of
mobile DNA or jumping gene. There are two major groups of jumping genes or
transposable elements in

simple DNA LTR
sequence transposons, 3% retrotransposons,

repeats, 3% [ / 8%
segmentaN : "

duplications, 5%
"5

-

protein
coding
genes, 1.50%

miscellaneous
heterochromatin,
8%

Figure P1: The pie chart showing only around 1.5% of human genome is responsible for
protein coding where as different types of repeat sequences occupied more than 50% of
the genome. Among all repeats Long Interspersed Elements (LINEs) occupied the highest
proportion which is around 20% of the human genome and then Short Interspersed
Element (SINE) which occupied around 13 %. DNA transposons and LTR retrotransposons
occupied around 35 and 8% of human genome respectively.

mammalian genome (i) DNA Transposons and (ii) Retrotransposons [Ostertag and
Kazazian 2001] (Figure 1.2). Structurally, DNA transposons are discrete pieces of DNA
segment, surrounded by inverted terminal repeats (Figure 1.2). These inverted terminal
repeats are actually binding site for the enzyme transposase which is encoded by the
transposon itself and helps the transposon sequence to move from one genomic position
to anoother position in the same genome. Transposons generally move via “cut and
paste” mechanism in which the transposon is excised from the donor site and inserted
into the new target site to make a insertion [Craig N 2002]. Mammalian DNA transposons
which occupy around 3% and 1% of human and mouse DNA respectively have structural
similarities with bacterial transposons [Lander et al 2001; Mandal and Kazazian 2008].
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The majority of the transposons identified in human and mouse genome are belong to
hAT and Tc-1 family,remnants or fossils of ancient elements and is unlikely that any
transpositionally active element exists in recent day human and mouse genome [Lander
et al 2001; Ostertag and Kazazian 2001] .

Length Copy Fraction of
number genome
[~ [TorRFi] ORF2Z AAA 6-8kb 850,000 21%
LINEs Autonomous
A B
SINEs Non-autonomous _l_l_AAA 100-300 bp 1,500,000 13%
Retrovirus- like  Autonomous E}ﬁ Lag gl [ po —) 6-11kb
elements 450,000 8%
O ]
Non-autonomous b—ﬂ——# 1.5-3 kb
DNA Autonomous 2-3 kb
transposons } 300,000 =
Non-autonomous _y—' |_‘- 80-3000 bp

Figure 1.2: Different types of human transposable elements, their length, copy number
and fractions occupied as per human genome sequencing project (Lander et al., 2001).
The copy number of SINE in human genome is highest around 1,500,000 per haploid
genome followed by LINE which is around 850,000. DNA transposon and LTR
retrotransposon (Retrovirus-like elements) which are currently inactive in human
occupiedvery small fraction compared to non-LTR retrotransposons.
In contrast to transposons, retrotransposons move by copy and paste mechanism and
encodes a protein which has reverse transcriptase (RT) activity [Richardson et al, 2015].
Retrotransposable elements can be classified in two types: autonomous
retrotransposonandnon-autonomous retrotransposons (Figure 1.2; Figure 1.3). Elements
are considered autonomous if retrotransposition using its own protein machinery. There
are two classes of autonomous retotransposons: Long Terminal Repeat (LTR)
retrotransposons and non-LTR retrotransposons. Mammalian LTR retrotransposons are
structurally similar to LTR retroviruses, only difference is the absence of lack envelop
gene in LTR retrotransposon.The LTR retrotransposons occupy ~ 8% and ~10% of

human and mouse genome respectively [Lander et al 2001; Mandal and Kazazian 2008].
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The major class of LTR retrotransposon present in both the organisms genome belong
to endogenous retroviruses (ERV) and Mammalian apparent long terminal repeat
retrotransposon (MaLR). In mouse these elements are still active where as in human not
a single active element has been found yet. The non-LTR retrotransposon class contains
Long Interspersed Elements (LINEs) which include inactive elements, such as L2 and
active element such as L1 in human and mice [Ostertag and Kazazian 2001].
Aproximately 20% of the human and mouse genome is composed of non-LTR
retrotransposon (detailed description of human L1 retrotransposonis given below under

subheading structure of human L1 transposable element) [Lander et al., 2001].

Autonomous |
TR
1-11kb TSD
& TSD5uTR e 3uTR TSD
(@)
Non-autonomous
SINE
0.1-0.5kb
‘ Autonomous
1 — DNA ﬁ"( Transposase gene »ﬁ
- TIR 1.5-4kb TIR
w
©
(&]
Non-autonomous
| MITE |
- -
DR DR
| TR g2_2Kkp TR |
_ HE_THOamES TS BN TS S e |

Figure 1.3: Structure of different types of transposable elements. Both class | and Il are made
with autonomous and non-autonomous types. Autonomous class 1 elements again are
divided into two types based on the presence of long terminal repeat sequence called LTR.
The LTR-retrotransposons are like retroviruses with lack of functional envelop gene. The
element contains central reverse transcriptase (RT) domain designated as pol. Autonomous
non-LTR retrotransposon also called LINEs don’t have LTR repeat sequence at the end and
contain either two or one open reading frames (ORF2). The ORF2 contains a central RT
domain. The non autonomous class element also called SINEs are generally 0.1-0.5 kb in
length and depends on autonomous elements machinery for its jumping. Class Il elements
are DNA transposons again divided into two types autonomous and non-autonomous.
Autonomous made their own transposes which move the element from one place of the
genome to another. Non-autonomous transposons use transposes encoded by autonomous
transposons.TSD: target site duplication, ORF1: Open reading frame 1, ORF2: Open reading
frame 2, UTR: untranslated region, A and B: are particular sequence present only in SINE, TIR:
terminalinverted repeat, DR: direct repeat.
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Non-autonomous transposable elements are those which use the machinery of
autonomous elements for their movement in the genome. Alu also known as Short
INterspersed Elements (SINEs) are the most abundant element in this category
comprising 13-15% of human genome with more than 1.5 million copies [Lander et al.,
2001; Cordaux and Batzer, 2009; Belancio et al., 2009; Pandey and Mukerji 2011].
Human Alu is 320 bp in length harbour an internal RNA polymerase Ill promoter, pollll
terminator (TTTT) and polyA sequence of varying length at the 3’UTR and does not

encode any proteins [Fuhrman et al.,1981]. Indeed, most SINEs

TSD ORF1 ORF2 TSD
LINE-1 p{5uTR B RT ceRq3UTR|appnan P>

Alu DL T An RG] ppanan P>

svA  P[examer]oiiny [RUNTR SINER] apananp>

Processed ot IERGRIN Exon? | Eons BRI SUTR) )
pseudogene

Figure 1.4: Non-LTR retrotransposons in the human genome. Details of the structure and
abbreviation for LINE-1 UTR: untranslated regions ( white box); sense and anti sense internal
promoter black arrow. ORF1: blue box includes a coiled coil domain (CC), RNA recognition
motif (RRM) and a C-terminal domain (CTD). Inter ORF spacer ( light blue box between ORF1
and ORF2); ORF2 is yellow box includes endonuclease domain, reverse transcriptase domain
(RT) and a cystine rich domains (CCHC); Poly A tract (stretches of A nucletides downstream of
3’UTR). Human Alu contain left and right monomer separated by a A-rich linker sequence and
ends with poly A sequences. For human SVA hexameric CCCTCT repeat yellow box; inverted
Alu like repeat light blue box; GC rich VNTR brown; SINE-R sequence homology with HERV-
K10 (white box). Processed pseudogenes: spliced cellular mRNA with UTRs (white box) and
coding ORF where four exons are fused (no intron present between two exons)

survive by sharing the 3’ end with a resident LINE element. The promoter regions of all
known SINEs are derived from tRNA sequences, with the exception of a single
monophyletic family of SINEs derived from the signal recognition particle component 7SL
[Weiner, 1980; Ulluand Tschudi, 1984]. This family, which also does not share its 3’ end
with a LINE, includes the only active SINE in the human genome, the Alu element. The

human genome contains three distinct monophyletic families of SINEs: the active Alu, and
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the inactive MIR and Ther2/MIR3 [Lander et al., 2001]. Although, Alu elements contain
pol lll promoter the transcriptional robustness of Alu is largely dictated by the presence of
upstream enhancer elements [Chu et al., 1995, Conti et al., 2015]. The most prominent
SINE retrotransposons in mouse genome are B1, B2 and B4 elements [Goodier et al.,
2001;Dewannieux and Heidmann, 2005]. Other non-autonomous retrotransposonsin
human genome includes SINE-R (short interspersed element of HERV origin)-VNTR
(variable- number tandem repeat)-Alu (SVA) and processed pseudogenes (PP) [Ostertag
et al.,, 2003; Richardson et al.,, 2014; Hancks and Kazazian 2016]. The SVA is the
youngest active hominid specific non-autonomous composite retrotransposon of around 2
kb in length and almost 2700 copies of it are present in human genome [Wang et al.,
2005; Schumann et al., 2010; Hanck et al.,, 2011; Raiz et al., 2012].Processed
pseudogenes (PP) which are derived from cellular mRNA by L1 retrotransposon
machinery, contain all the hallmark of L1-mediated retrotransposition (target site
duplication, 5'-truncation, end in a polyA sequence of variable length). Recent estimate
suggests that there are more than 8000 PPs derived from 3000 protein coding genes [Pei
et al., 2012; Mandal et al., 2013]. The ribosomal proteins RNA have maximum number of

PP than any protein sequences [Gongalves et al., 2000].

1.3. Structure of Human L1 transposable element:

There are almost 500,000 LINE 1 sequences present in the human genome and most of
them are 5’-truncated and non-functional (Figure 1.4) [Moran and Kazazian 2017;
Faulkner and Garcia-Perez, 2017]. Although most of them are inactive, around 12000 are
full length and out of them around 100 are actively retrotransposing in any given human
genome [Brouha et al., 2003]. A full length retrotransposition-competent L1(RC-L1) is 6
kb in length with the following features : 1) a ~900 bp CG-rich ' untranslated region (5'
UTR) functioning as an internal promoter, 2) two non-overlapping open-reading frames
(ORFs designated ORF1p and ORF2p) separated by a 63 bp spacer sequence, 3) a ~200
bp 3'-UTR and 4) a polyA tail of variable length at the 3’-end of the insertion (Figure 1.4)
[Ostertag et al., 2001; Baoet al., 2015].
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1.3.1. Human L1 promoter:

A full length LINE 1 sequence contains approximately 900bp long 5’'UTR which contains
bi-directional promoter activities [Ostertag et al 2001; Speek M 2001; Yang and Kazazian
2006]. The consensus LINE1 sequence contains a polyA signal AATAAA, which is
required for RNA polymerase Il termination suggesting LINE1 is transcribed by Pol Il. The
LINE 1 promoter is enriched with CpG islands; a consensus L1 sequence contains
around 40 CpG dinucleotide at the promoter region. These CpG dinucleotides are heavily
methylated in normal non-dividing cells leading to silencing of L1 transcription [Bao et al
2015; Moutri et al, 2010] [Yoder et al., 1997]. However, in many cancers and early stage
of development the CpG dinucleotides in L1 promoters show hypomethylation resulting in
L1 transcription and followed by translation of L1 encoded proteins, L1-ORF1p and L1-
ORF2p [Shukla et al., 2013].There are several transcription factors that have been
identified which regulate L1 transcription. These includes Ying Yang 1(YY1) [Athanikar et
al., 2004], runt related transcription factor 3 (RUNX3) [Yang et al., 2003], testis
determining factor gene SRY [Tchénio et al., 2000] and others. The 900 bp 5-UTR of
LINE- 1 also contains an antisense promoter (ASP) activity at around 400- 500 nt region

which is capable of initiating transcripts in the opposite orientation.

1.3.2. Human L1 encoded proteins:

1.3.2.1. L1-ORF1p: Human L1 ORF1 encodes a 40 kDa protein (338 amino acid in
length) termed ORF1p comprised of three distinct domains; Coiled Coil (CC) (amino acids
52-163), RNA Recognition Motif (RRM) (amino acids 157-252), and Carboxy Terminal
Domain (CTD) (amino acids 264-323) [Holmes et al., 1992; Khazina et al., 2009]. In-vitro
studies have demonstrated that human ORF1p is a non-specific single-stranded (ss)
nucleic acid binding protein with nucleic acid chaperone activity. Both human and mouse
ORF1p bind to ssRNA and ssDNA with high affinity [Martin and Bushman, 2001; Khazina
et al.. 2011]. ORF1p is mainly a cytoplasmic protein and shows cis preference, i.e., it
binds with its own transcript [Wei et al., 2001; Kulpa and Moran 2005]. It is hypothesized
that ORF1p helps in formingL1-RNP by binding with L1RNA and ORF2p and some
cellular factors required for retrotrotransposition (Khazina et al, 2011, Martin et al, 2003;

Goodier 2016].The L1-ORF1p is a unique protein as its amino acids does not match with
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any known protein present in any organisms available in the database. Structural studies
have revealed that the N-terminus CC domain of human ORF1p facilitates trimerization of
ORF1p molecules [Martin et al., 2003;Khazina et al., 2009; Khazina et al., 2011]. The
central part of ORF1p (RRM domain) with assistance of its C-terminal domain (CTD), is
required for ORF1p RNA binding. Alignment of human ORF1 sequence with mouse and
rat ORF1 showed that the CTD domain contains three conserved blocks of amino acids
ARR at residues 260-262, REKG residues 235-238, and YPAKLS residues 281-287
[Moran et al, 1996]. The ORF1p is extremely sensitive protein as missense mutations of
the conserved amino acids present in CTD RRM and CC domains have been reported to
abolish or adversely affect the retrotransposition of engineered L1 in the cell culture
based retrotransposoition assay [Moran et al., 2006; Goodier et al., 2007; Doucet et al.,
2010]. Although, ORF1p has shown nucleic acid binding and chaperone activity, the exact
function of ORF1p in the process of retrotransposition is completely unknown [Martin
2006; Martin 2010].

1.3.2.2. L1-ORF2p: Human L1-ORF2 is a 1267 amino acids protein of molecular weight
around 150kDa with three reported conserved domains: the domains are (i) an N-
terminal endonuclease domain (EN) (1-239 amino acids) [Feng et al.,1996](ii) followed by
a central reverse transcriptase domain (RT) (453-880 aa) [Mathias et al.,1991, Malik et
al., 1999; Singer and Clements, 1998] and (iii)) a C-terminal zinc knuckle like domain
(1096-1275 aa) [Moran et al., 1996;Piskareva et al., 2013].The L1 EN domain sequence
and structure shows similarity to apurinic/apyrimidinic type endonucleases (APEs).
Computational analysis and in vitro studies revealed that L1 EN nicks at consensus site
which is 5’-TTTT/AA-3’ on the bottom strand where the slash (“/’) indicates the site of nick
[Feng et al.,1996; Mandal et al., 2004; Mandal et al., 2006].The human L1 RT domain is
present downstream of EN domain and have shown sequence similarity to RT domains
encoded by other non-LTR retrotransposon, LTR retrotransposon, retroviruses, group Il
introns and telomerase [Malik et al, 1999]. Biochemical and genetic assay with
recombinant ORF2p produced in bacculovirus expression system revealed that full length
ORF2p showed RT activity on poly rA/oligo dT12 primer template complex [Singer and
Clements 1998; Piskareva et al., 2003; Piskareva et al., 2006 ].The assay also showed
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that ORF2p mediated RT activity is metal ion dependent where Mg2+ ion is preferred over
Mn?* [Singer and Clements, 1998]. Additional studies revealed that the human L1 RT
exhibited both RNA dependent and DNA dependent polymerase activities, is highly
processive (when compared to MMLV RT) and lacks detectable RNaseH activity
[Piskareva et al., 2003; Piskareva et al., 2006].

L1 RT activity has also been detected in purified L1-RNP prepared from cells transfected
with engineered L1 expression vector [Kulpa and Moran, 2006; Doucet et al., 2010;
Mandal et al., 2013]. Investigating types of RNA present in the L1-RNP revealed that
apart from retrotransposed RNA (L1, Alu and SVA), the L1-RNPs are highly enriched with
cellular mRNA which have processed psuedogene (PP) in the human genome [Mandal et
al., 2013;Pink et al., 2011]. These enriched mRNA are part of L1-RNP as they serve as
ORF2p template in a reverse transcriptase assay. Although, ORF2p mediated RT activity
and ORF1p were easily detectable in purified L1-RNP, the detection of ORF2p was very
difficult. Epitope tagging followed by affinity purificationallowed the detection of ORF2p in
purified L1-RNPs from cells transfected with engineered L1 [Goodier et al., 2013; Doucet
et al., 2010; Mandal et al., 2013; Taylor et al 2013]. It is believed that ORF2p is a toxic
protein for cells because of its intrinsic endonucleaseactivity. Importantly, the EN mutant
of ORF2p has been found to be expressed in significantly high amounts, have allowed to
detect the protein in Coomassie stained denatured SDS-PAGE gel after affinity
purification [Mandal et al, 2013].

A third conserved domain of ORF2p is a cysteine-rich domain (C-domain) at its C-
terminus. The domain has been suggested to function as RNA binding or Zinc knuckle
domain [Fanning et al.,1987; Moran et al., 1996; Piskareva et al., 2006]. Preliminary study
indicate that recombinant C-domain protein exhibits non-sequence specific RNA binding
activity in vitro but mutation of the cysteine to another amino acid does not affect the
binding property [Piskareva et al., 2006] . Hence, more studies are required to find out the

exact function of C domain in L1 retrotransposition.

1.3.2.3. L1-ORFO0:Recently on the antisense strand of 5-UTR apart from antisense
promoter [Speek, 2001],a novel ORF named ORFO has been identified [Denli et al.,
2015]. The ORFO is 70 amino acids in length and has splice donor sites which has the
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ability to form fusion protein with downstream exons. Recent experiments showed that
overexpression of ORFO in trans increased L1 retrotransposoition in cell culture based

retrotransposition assay [Denliet al., 2015].

1.4. Mechanism of LINE 1 retrotransposition:
It is thought that L1 retrotransposition occurs by a process termed as target primed
reverse transcriptase (TPRT), originally described for R2Bm, a site specific non-LTR

retrotransposon from the silkworm Bombyxmori [Luan et al., 1993; Luan and Eickbush,
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Figure 1.5: Mechanism of L1 retrotransposoition- An active L1 present in one chromosmal
locus transcribed to mRNA, exported to cytoplasm where both ORFs are translated. Both
ORF1 and ORF2 along with some cellular factors bind with L1 RNA and form L1-RNPs, the
retrotransposition intermediate which enter into nucleus by an Unknown mechanism. The
L1IRNPs then search the target site where de novo isertion occurs by target-site primed
reverse transcription mechanism (TPRT) . The ORF2p endonuclese activity makes a nick at
a consensus sequence 5'-TTTT/A-3’ ( sign “/ “ indicats nicking site). The ORF2p RT activity
then used exposed 3’-OH group to synthesize first strand cDNA using L1 RNA as template.
The second strand nick, second strand synthesis and repair makes a new copy to a new
chromosomal locus. The L1 copy mostly truncated ends with Poly A tail and flanked by

target site duplication. 10
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1995; Cost et al.,, 2002]. It is hypothesized that following transcription from a
chromosomal locus, a full length bicistronic L1-RNA exported to cytoplasm where both
ORFs are translated (Figure 1.5). The newly synthesized ORF1p and ORF2p in the
cytoplasm now interacts with their encoding RNA, a phenomenon known as cis
preference to form L1-RNPs, the proposed functional intermediate [Wei et a., 2001]. It is
also proposed that apart from L1 encoded proteins (ORF1p and ORF2p) some cellular
proteins also take part in the formation of L1-RNPs [Pazarro and Cristofari 2016; Goodier
2016]. The L1 RNP then enters the nucleus where a new L1 copy synthesize at the site of
insertion via a coupled reverse transcription and integration mechanism termed as TPRT
[Luan and Eickbush, 1995; Cost et al., 2002].. In this process ORF2p nicks the bottom
strand of a target site ata degenerate consensus sequence (5-TTTT/AA-3’) that
generates a free 3’-OH,which acts as a primer for reverse transcription of L1 RNA (Figure
1.5). This results in a new insertion which ends in poly A sequence and flanked by target
site duplication (TSD). Several steps in this process are poorly understood which are,
import of LINE1-RNP in the nucleus, second strand nick, second strand synthesis and
integration of new LINE-1 copy at a new chromosomal location etc. [Richardson et al.,
2014].

1.5. Restriction against human mobile elements:

Identification of more than 100 diseases causing retrotransposon insertions revealed that
activation of retrotransposons are detrimental and thus organisms have developed array
of defence mechanism to restrict the retrotransposition [Hancks and Kazazian 2016].The
human L1 promoter contains around 40 CpG dinucleotides where methylation is
established at very early stage of development and maintained throughout the life of an
organism [Bestor and Bourc’his 2004a; Bestor and Bourc’his2004b ] . It is thought that
primarily the methylation of L1 promoter controls the L1 expression in somatic cells.
Knock out of DNA methyl transferase proteins which are responsible for methylation of
those CpGisland in L1 promoter increases L1 retrotransposition in mice [Bourc'his and
Bestor, 2004b].

Post-transcriptional gene silencing mediated by small RNA (miRNA, SiRNA and piRNA) is
another strategy to limit the movement of LINE1 in the genome. A large number of
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endogenous retrotransposon-related small RNAs of sizes consistent with siRNAs,
miRNAs and piRNAs have been detected in cells [Smalheiser et al., 2005, Tam et al.,
2008; Malone and Hannon 2009] and all these RNAs showed some effects on restriction
of transposons and retrotransposons in diverse organisms including human. Recently,
Hamdorf et al. [2015] showed a specific miRNA, mir-128 inhibits L1 retrotransposition by
binding with L1RNA. Further study showed that mir-128 also represses L1
retrotransposition by down regulating the nuclear import factor TNPO1 [Idica et al.,
2017;;Hamdorf et al., 2015].

The APOBECS cytidine deaminases was the first host factor identified from human cells
showed potent inhibitory effects on L1 retrotransposition [Ikeda et al., 2011]. It is
important to mention that APOBEC3G which was identified earlier showed restriction on
HIV infectivity [Sheehy et al., 2002]. Studies demonstrate that the human APOBEC3 gene
family encodes 7 proteins which can catalyze deamination of cytidine to uridine residues
in a single strand DNA substrate [Bogerd et al., 2006]. Among seven APOBEC3 genes,
APOBEC3A and APOBEC3B showed robust inhibition of L1 and Alu retrotransposition in
cultured cells retrotransposition assay [Chen et al., 2006;Bogerd et al., 2006; Schumann,
2007; Muckenfuss et al 2006;Wissing et al., 2011].

The other factors which showed inhibition on L1 retrotransposition are Trex1 [Li et al,
2017], SAMHD1 [Zhao et al., 2013],MOV10 [Arjan-Odedra et al., 2012; Goodier et al,
2012, Li et al.,, 2013] ZAP [Goodier et al., 2015; Moldovan et al., 2015] and others.
Mutation in Trex1 and SAMHD1 causes Aicardi-Goutiers syndrome (AGS), a rare
childhood disorder that can lead to neurodevelopmental deficiencies [Crow et al., 2006;
Rice et al., 2009]. Trex1 is a 3'-5' DNA exonuclease whereas SAMHD1 is a
triphosphohydrolase that can reduce intracellular dNTP pools. Although, both proteins
showed inhibition of L1 retrotransposition in cultured cells, detailed studies are required to
determine the exact mechanism by which Trex1 and SAMHD1 inhibit L1

retrotransposition.
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Figure 1.6: Effects of Retrotransposition: 1 and 2: L1 Insertion in new location disrupts the
gene. Insertion may be full length, 5’- truncation, deletion or inversion. 3 and 4:
transduction of flanking sequence (either 3’ or 5’) upon retrotransposition. 5: Unequal cross
over can lead to deletion or duplications 6: transcriptional pausing due to poly A signal
inside L1 sequence -7: The antisense promoter of L1 can produce transcript of genes
upstream of L1 5’UTR. 8: Alternate splice site can lead to exon shuffling 9: L1 can change
the chromatin structure, thereby altering gene  expression 10: L1 machinery can
retrotranspose Alu , Sva and cellular mRNA leading to further increase of genome size.
11:Template switching of L1 RT from L1 RNA to other RNA such as U6 RNA can produce
chimeric insertion. 12. Alu element expansion have been occasionally associated with
disease.
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Moloneyleukemia virus 10 (MOV10) is an RNA helicase initially identified as an inhibitor
of retroviruses including HIV-1 [Zheng et al., 2012] showed decrease in retrotransposition
of human retrotransposons (L1, Alu and SVA) in cultured cells [Arjan-Odedra et al., 2012;
Goodier et al., 2012, Li et al., 2013]. Studies revealed that MOV10 protein co-localizes
with L1-ORF1p, binds with L1RNA and mutation of helicase domain of MOV10 reduces
its ability to restrict retrotransposition [Goodier et al., 2012; Li et al., 2013]. More studies

are required to know the exact mechanism by which MOV10 inhibits L1 retrotransposition.

Another family of proteins known as KRAB zinc-finger (KZNF) protein family recruits
KAP1 and other associated proteins to LINE1 and SVA transposons resulting in the
inhibition of their expression in embryonic stem cells [Jacobs et al., 2014]. Compared to
older LINE1 elements, L1Hs shows that it does not contain the binding site present in the
5 UTR region allows it to escape from ZKZNF mediated repression. There are some
cellular RNA binding proteins such as hnRNPL,RNaseL [Zhang et al., 2014] showed
inhibition of engineered LINE-1 in cultured cells. Some of these proteins colocalizes with
L1ORF1p and L1RNA in stress granules, suggesting that these proteins do not allow
L1RNA to form L1-RNPs, the proposed retrotransposon intermediate, thus might play
import role in L1 retrotransposon inhibition [Goodier et al., 2013;Goodier 2016]. As full
length L1 RNA contains multiple splice sites and poly A signal sequence, it is thought that
proteins involved in RNA splicing and end maturation may inhibit LINE-1

retrotransposition [Kazazian and Moran 2017].
1.6. Effects of L1 on Human Genome:

To date around 124 retrotransposon associated diseases have been documented and the
list is sure to grow [Hancks and Kazazian 2016]. All these diseases are due to insertion
mutation when L1, Alu and SVA retrotransposed to a cognate gene (Figure 1.6). Apart
from simple insertion mutation, activity of L1 alters human genome in several ways. Often
LINE-1 insertion is associated with 5’-transduction, 3’-transduction, large deletion,
duplication, inversions, exon suffling, chimeric gene formation and others [Ostertag and
Kazazian 2001; Goodier and Kazazian 2008]. L1 elements occasionally help in repairing
double-stranded breaks in DNA. They insert at the site of double-strand breaks via an
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endonuclease- independent pathway [Morrish et al., 2007].LINE-1 retrotransposons can
also effect the expression of adjacent genes. LINE1 has an antisense promoter activity
between 400bp to 600bp of 5' UTR region [Speek., 2001] which affects expression of
genes reside close to the 5’-UTR (Figure 1.6).

1.7. Brief overview on cancer:

Cancer is defined as a group of diseases where cells start to divided abnormally and
spread into neighbouring tissues. It is considered as the emperor of all maladies, an
enemy that attacks silently to a person. As per statistics one in seven death is due to the
cause of cancer and the number of cancer causing death is more than the death due to
AIDS, tuberculosis and malaria combined [International Agency for Research on Cancer.
World cancer report 2014]. The way the number of cancer patients are increasing world-
wide day by day is alarming. As per 2016 WHO report globally more than 14 million
people are affecting due to cancer and more than 8 million death occurs every year (
which is about 22,000 cancer deaths per day; ~ 2.9 million in economically developed
countries and ~5.3 million economically developing countries). By 2030 it is estimated that
the global burden of cancer patients is expected to grow over 22 million. It is important to
be mentioned that when countries are grouped according to income, cancer showed the
second leading cause of death following cardiovascular diseases in high income countries
and third leading cause of death in low and middle income countries (following
cardiovascular diseases and infectious and parasitic disease) [World Health Organization.
Strengthening  the = prevention of oral cancer: the WHO perspective
http://www.who.int/oral_health/publications/].

Today’s society has already realized the threat posed by numerous types of
cancer. There are more than 100 type of cancers identified which are named as per the
organs or tissues where the cancers develop. Among man the five most common site of
cancer diagnosed includes lung, prostate, colorectal, stomach and liver. Among women
those five sites are breast, colorectum, lung, cervix and stomach. All these sites are
represented the common cause of cancer death in both men and women. Among men,
the lung cancer has highest incident and mortality rate (34.2 and 30.0 per 100000
respectively) than any other cancer. Whereas among women it is breast cancer which
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has considerably higher incident rate (43.3 per 100 000)[International Agency for

Research on Cancer. World cancer report 2014].
1.8. Head and Neck Squamous Cell Carcinoma (HNSCC):

Head and neck cancers also called as head neck squamous cell carcinoma (HNSCC)
begins in the squamous cells that lines the mucosal surfaces inside the head and neck
(the throat, the nose and inside the mouth) [Gupta et al., 2016]. The areas which are
affected by head and neck cancer are the oral cavity, the pharynx, the larynx, the
paranasal sinuses, nasal cavity and sometimes the salivary glands (Figure 1.7). The oral
cavity includes, lips, tongue, the gum, the lining inside the cheeks and lips, the floor of the
mouth under the tongue, the head palate and the gum behind the wisdom teeth. Cancer
inside the squamous cell lining of oral cavity named as oral squamous cell carcinoma
(OSCC) represents more than 90% of all forms of head and neck cancer [Agrawal et al.,
2011;Stransky et al.,, 2011]. HNSCC is the sixth most common cancer occurring
worldwide affecting more than half a million individuals. HNSCC are frequently very lethal
with a five year survival of only ~50% [Agrawal et al., 2011]. HNSCC and its treatment
mostly resulted in cosmetic deformity and functional impairment of vital functions,

including swallowing, hearing, breathing, speech and smell [Agrawal et al., 2011]
1.9. The symptoms of HNSCC:

The major symptoms of HNSCC are i) swelling or sore that does not heal (the most

common symptom ii) red or white patch in the mouth iii) lump, bump, or mass in the head

Figure 1.7: Oral squamous cell carcinoma. A) patient with severe form of OSCC B) picture
showing OSCC inside mouth. C) Haematoxylene eosin stained section of OSCC, Keratin pearl
(blackarrow) and irregular nucleus are the characteristics of OSCC.
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or neck area, with or without pain iv) persistent sore throat v) foul mouth odour not
explained by hygiene vi) change in voice vii) frequent nose bleed, unusual nasal
discharge, nasal obstruction and difficult breathing viii) difficulty in chewing, swallowing, or

moving the jaw or tongue and many more [WHO tobacco 2013].
1.10. RISK Factors for OSCC:

1.10.1 Smoking: Tobacco and alcohol drinking are the two maijor risk factors causing
OSCC. Tobacco is associated in causing oral cancer has been known since many years.
[Niblock et al.,1902]. It is the strongest risk factor among both sexes causing oral cancer
[Jayalekshmi et al., 2009]. Tobacco use increases the risk factor 27 times more than non
users. In india, tobacco is consumed in variety of ways. Chewing betel-quid locally known
as ‘paan’ is very popular which is prepared by using betel leaf (Piper betle), slaked lime
(mostly calcium hydroxide), areca nut (Areca catechu) and tobacco. [Muwonge et al.,
2008] Use of bidi (small handrolled cigarette) is very frequent in rural areas of India
comparatively [Reibel et al., 2003; Dikshit et al., 2012].

1.10.2 Alcohol use: Most of the cultures worldwide consume different kinds of alcoholic
beverages. In India most common alcoholic beverages made from barley and sugarcane.
It has been seen that drinking alcohol affects most of the organs in the aero digestive
tract like oral cavity, pharynx, stomach, colorectum etc. Alcohol drinking in combination
with smoking tobacco increases the risk factor for OSCC. Recent studies have shown that
ethanol in the alcoholic beverages is the most significant carcinogen among other

components like acetaldehyde, ethyl carbamateetc [Lachenmeier et al., 2012].

1.10.3 HPV infection: The human papilloma virus (HPV) infection is very common and
the causative factor of cervical cancer in women. More recently the HPV has also
emerged as an additional risk factors for the development of HNSCC Two subtype of
HPV; HPV-16 and HPV 18 have been detected in head and neck cancer patients.
However, HPV associated HNSCC cancer showed improved survival rate than those
which is caused by use of tobacco and alcohol; suggesting that HNSCC due to HPV
infection have distinct biological features [Upadhyay et al., 2017; Murthy et al., 2017].
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Studies also showed that around 2% head and neck cancer patients are positive with

herpes simplex virus. [Herrero et al., 2003].
1.11. Mutational Landscape of genes altered in OSCC:

An understanding of cancer biology is critical to develop rationally designed therapy and
offer preventive options. For decades, relevant knowledge have been sought by
describing how cancer cells differ from normal cells, something being elucidated far more
rapidly in the post-genomic era. Specification of the human genome enabled the
identification of how various types of tumour cells differ from normal cells in multiple
parameters, including relevant somatic mutations and altered gene expression, which is
often determined through epigenetic changes such as alterations in DNA methylation
patterns. Mutation or epigenetic change may mediate, amongst other effects, altered
metabolism or modified intracellular signalling in response to growth-altering stimuli. In
parallel, the role of cancer stem cells and the tumour microenvironment have been
recognized. Accordingly, description of how inflammation, growth of new blood vessels
and modification of the immune response mediate tumour growth now enables options

for cancer prevention and treatment to be identified.

Similar to all other type of cancers, OSCC is thought to be initiated and progressed by a
series of genetic alterations [Agrawal et al., 2011; Stransky et al., 2011; India Project
Team of the ICGC, 2013; Majumder 2014]. In addition to point mutations in genes like
TP53, DNA rearrangements along with insertions and deletions are known to facilitate
transformation. For instance, insertions generated by L1 retrotransposons have
inactivated tumor suppressors such as APC [Miki et al., 1992]. Sequencing of the genome
revealed some genes such as USP9X, UNC13C, ARID2, TRPM3, MLL4 are specifically
altered in OSCC revealed in the report by ICGC project. USP9X is a tumour suppressor
coding gene encoding a deubiquitinating enzyme [Agrawal et al., 2012; Perez-Mancera
et al., 2012] UNC13C and TRPM3 are related to the release of neurotransmitters [Ariel et
al., 2012; Zamudio-Bulcock et al., 2011 ] and ARID2, MLL4 genes are related to
chromatin remodelling [Biankin et al., 2012; Shainet al., 2013; Cho et al., 2007]. Also
some genes that are altered in HNSCC like CASP8, TP53, FAT1, NOTCH1 are also
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altered on OSCC. Patients consuming tobacco either by smoking or directly chewing
were found to have high C>G transversions mutations [Agrawal et al., 2011; Stransky et
al., 2011; India Project Team of the ICGC, 2013].

1.12. TP53 mutations and human cancer

Mutations in TP53 and its aberrant expression are common in almost every type of
cancer [Kastenhuberand Lowe 2017; Yue et al., 2017]. Recent reports have shown that
TP53 can restrain retrotransposons and that this activity is evolutionarily conserved [Wylie
et al., 2016]. Rodic et al. [2014] reported that up-regulation of ORF1p in cancer tissues is
correlated with highly expressed mutant TP53 [Ardeljan et al., 2017].

1.13. LINE 1 and cancer

In the year 1988 it was Kazazian’s laboratory which first of all reported disease caused by
an insertion of LINE1 element into a functional gene [Kazazian et al., 1988]. They shown
insertion of LINE1 into factor VIII gene causing haemophilia in patients having no
pedigree for the disease. Since then, in more than 100 diseases it has been confirmed
that LINE1 disruption of genes is another cause of these diseases. Miki et al., in 1992,
firstly reported the insertion of a 750bp LINE1 fragment in adenomatous polyposis coli
(APC) gene which resulted in colon cancer. This insertion leads to disruption of APC gene
which is a tumour suppressor gene [Groden et al., 1991].With the advancement of
sequencing techniques, recently one more insertion in the same exon of APC has been
identified but at different position [Scott et al. 2016].Studies have shown that L1 insertions
are mostly occurs in epithelial cancers like colorectal, prostate and ovarian rather than in
blood or brain cancers [Lee et al., 2012]. There are more than 100 L1 insertions have
been identified in one colorectal cancer patient [Lee et al., 2012]. Solyom et al.[2013]
screened 16 colorectal cancer patients and identified 69 tumor specific L1 insertions
which were absent in normal counterpart. Other cancers where L1 retrotransposition have
been studied are oesophageal carcinomas [Doucet-O'Hare et al., 2015] pancreatic ductal
adeno carcinoma [Rodic et al.,, 2015],hepatocellular carcinomas [Shukla et al., 2013],
head and neck cancers [Helmanet al., 2014], Prostate [Lee et al., 2012] and ovarian
cancers [Tang et al., 2017; Lee et al. 2012].
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1.14. Objectives of the Study:

It was a general believe that LINE-1 retrotransposons are only active in germ cells (sperm
and ovum) and in early stages of development. It is also believed that LINE-1 as a
parasite is active in germ cells for its propagation to the next generation. But recent high
throughput sequencing analysis revealed that L1 is also active in certain parts of normal
brain and in few cancers. The activity of L1 is high in those cancers which are epithelial in
origin. Although it is known that L1 is highly active in certain cancers, its role towards the
development or progression of cancer is completely unknown. Oral cancer a subtype of
head and neck cancer is very deadly and highly prevalent in India due to excessive use of
tobacco. No study has been performed to see the activity of L1 retrotransposons in oral
cancer samples. In this study, L1 retrotransposon activity in oral cancer samples

obtained from Indian patient has been investigated.
The main objective was answered by performing following sub-objectives.

i) To over-express human LINE-1ORF2p protein in a bacterial expression vector
and investigate its reverse transcriptase activity.
ii) To investigate the methylation status of Human LINE-1 retrotransposon

promoter and LINE-1 ORF1p expression in OSCC samples.
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2.1 Sources of materials:

All E. coli strains used for recombinant DNA work was available in the laboratory .The
plasmids used for cloning and expression studies were also available in the laboratory.
Restriction enzymes and other molecular biological reagents were purchased from
New England Biolabs (NEB, UK), Roche Biochemicals (Germany), Amersham
Pharmacia (USA), Promega (USA), Sigma (USA) and Himedia (India).All solutions
were prepared in double distilled water unless stated otherwise. Autoclaving was done

at a pressure of 15 Ibs per square inch for 20 min

Collection of tissue specimens: All the paired normal cancer tissues were collected
post-operative following proper consent from the patient and their immediate family
member from the Acharya Tulsi Regional Cancer Treatment and Research Institute,
Bikaner, Rajasthan, India. Following initial collection, samples were stored in RNA
later solution (Qiagen) at -20°C. Subsequently, these tissues were used for genomic
DNA and protein isolation along with the preparation of formalin fixed paraffin
embedded blocks. All investigations were conducted in accordance with ethical
principles embodied in the declaration of tissue request and material transfer
agreement (IHEC No. BT/IHEC-IITR/2017/6673; Institute Human Ethics Committee
(IHEC), Indian Institute of Technology Roorkee, Uttarakhand, India).

2.2 Organisms and growth conditions:

Cells from frozen glycerol stock were first streaked on an LB plate (containing the
appropriate antibiotic wherever necessary) and allowed to grow overnight at 37°C.
Liquid cultures in LB medium were initiated from a single colony and were grown with
constant shaking at 200rpm at 37°C. The cells were grown overnight, were used for
further growth by diluting 100 fold in fresh LB medium and grown with proper aeration
at 37°C for 3-4hrs to obtain log phase cultures.

2.3 Culture media:
2.3.1 Luria Broth (LB):

Composition of per litre

Bactotrypton 10gm
Yeast extract 5gm
NaCl 10gm
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The components were dissolved in double distilled water and pH adjusted to 7.0 using

1N NaOH. The medium was sterilised by autoclaving.

2.3.2 SOB medium:

Composition of per litre

Bactotrypton 20gm
Yeast extract 5gm
NaCl 5gm
1M KCI 2.5ml

The components were dissolved in double distilled water and pH adjusted to 7.0 using

1N NaOH. The medium was sterilised by autoclaving.
2.3.3 LB Agar:

LB agar was prepared by adding 1.5% (w/v) of Bacto-agar to LB medium and sterilised
by autoclaving. Ampicillin was added to a final concentration of 100ug/ml and
kanamycin was added to a final concentration of 50ug/ml after cooling the LB agar to

around 55°C and plates poured.
2.4Preparation of solutions:

2.4.1 Acid salt Buffer:

Composition of per litre

CaCl, (M.W. 146.9) 14.69gm

MnCl, (M.W. 197.9) 13.85gm

CH3COONa (M.W. 136.08) 5.44gm

The components were dissolved in double distilled water and pH adjusted to 7.0 using

1N NaOH. The medium was sterilised by autoclaving.

2.4.2 INOUE solution:

Composition of per litre

CaCl, (M.W. 146.9) 2.20gm
MnCl, (M.W. 197.9) 10.9gm
KClI (M.W.74.55) 18.7gm
0.5M PIPES solution 20ml
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0.5M PIPES solution (10ml): Add 1.51gm PIPES buffer in 8ml water. Adjust pH with
KOH and HCl to 6.7 and make volume up to 10ml.

2.4.3 Reaction buffer (5X) for Reverse transcriptase assay:

Composition (in molarity)

Tris-cl (M.W. 154.24) 250mM
MgCl, (M.W. 197.9) 20mM
KCl  (M.W.74.55) 400mM
DTT (M.W.154.25) 50mM

Volume make up by DEPC treated water.
2.4.4 Lysis buffer A:

Composition (in molarity)

Tris Hel (M.W. 154.24) 50mM
NaCl 150mM
EDTA 1mM
PMSF (M.W.) 1mM

Imidazole (M.W.) 25mM
B-ME 0.05%

2.5 Plasmid DNA isolation:
2.5.1 Mini prep DNA isolation (Alkaline lysis method)

A single bacterial colony containing the plasmid was inoculated in 10ml of LB broth
medium containing appropriate antibiotic and grown for overnight at 37°C with shaking
at 200 rpm. The overnight culture was transferred to 1.5ml microcentrifuge tube and
centrifuged at maximum speed for 30 seconds at 4°C. The medium was completely
drained off and the pellet was resuspended in 200 pl of ice cold alkaline lysis solution |
[50mM Glucose, 25mM Tris-Cl (pH-8.0)] and 10mM EDTA (pH-8.0) by vigorous
vortexing. After that, 200 ul of freshly prepared alkaline lysis solution Il (0.2N NaOH
and 1% SDS) was added to each bacterial suspension. The tubes were closed and
mixed the contents by inverting the tubes rapidly (five times). Then 200 ul alkaline lysis
solution Il (3mM potassium acetate pH- 5.5) was added and dispersed through the

viscous bacterial lysate by inverting the tubes several times. The tubes were stored on
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ice for 10 minutes and centrifuged at maximum speed for 10 minutes at 4°C. The
supernatant was transferred to a fresh centriguge tubes. The DNA was precipitated
from the supernatant by adding 0.6 vol of isopropanol and mixed by inverting. The
precipitated nucleic acid was collected by centrifugation at maximum speed for 10
minutes at room temperature. The pellet so obtained was washed with 500 pl of 70%
(v/v) ethanol, air dried and dissolved in 20 pl of T1E4 (10mM Tris. CI, pH 8.0, 1mM
EDTA, pH 8.0)containing 0.1mg/ml RNAse A. The tube was incubated at 37°C for 30
minutes for RNAse digestion and 2 pl was loaded on a 0.8% agarose gel to quantify
the amount of DNA.

2.5.2 Midi prep DNA isolation (Alkaline lysis method)

Bacterial cells were grown overnight in 50ml of LB broth medium containing
appropriate antibiotic and grown for overnight at 37°C with shaking at 200 rpm. The
overnight culture was pelleted by centrifugation in 50ml falcon. The cell pellet was
resuspended in resuspension buffer [50mM Glucose, 25mM Tris-Cl (pH-8.0)], 10mM
EDTA (pH-8.0) , containing 2mg/ml lysozyme and kept on ice for 10 min. To the lysed
cells add 3ml of lysis solution (Freshly prepared solution containing 0.2N NaOH and
1% SDS) was added and mixed by inverting. To the tube was added 1.6ml of 3M
sodium acetate (pH-4.6). RNA was removed by incubating the supernatant with 12-15
pl of RNAseA (10mg/ml) at 37°C for 45 min. The supernatant was extracted twice with
phenol:chloroform:isoamyl alcohol [25:24:1(v/v/v)] and once with chloroform:isoamyl
alcohol [24:1(v/v)]. The upper aqueous layer was transferred to an oakridge tube and
the DNA was precipitated by addition of 2.5 volumes of chilled ethanol and left for
overnight incubation at -20°C or 45 min at -80°C. The DNA was precipitated by
centrifugation at 12,0000rpm for 20 minutes at 4°C. The pellet was resuspended in
0.4ml of nuclease free water and to this was added 120 yl of 4M NaCl and 0.5ml 13%
PEG 8000. The tube was incubated in ice for 1hr and centrifuged at RT at 12,0000
rpm for 15 minutes. The pellet was washed with 200 ul of 70% ethanol, dried in a 37°C

incubator and resuspended in 300-500 ul T4oE4solution. |
2.6. Transformation of E.coli cells:
2.6.1. Preparation of competent cells by The Inoue Method [Sambrook. J, 2006]

A fresh single bacterial colony of E.coli (strain DH5a)was inoculated in 50ml LB

medium in a 250ml conical flask,grown for overnight at 37°C with shaking at 200
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rom.One percent of overnight culture was added to 50ml SOB medium and grown at
30°C/220rpm till the OD reach around at 0.4. Next, the culture was removed from
shaker and incubated in ice for 20 minutes with intermittent shaking. After that, cells
were pellet down by centrifuging at 3000rpm/10min/4°C. Next the pellet was re-
suspended 20ml ice cold Inoue solution by gentle shaking in ice followed by incubation
for another 20 minutes on ice. After that, cells were pellet down by centrifuging at
3000rpm/10min/4°C. The pellet was dissolved gently by adding 4ml ice cold Inoue
solution + 375ul 100 % DMSO. Immediately 200 ul aliquots were snap freezed by

immersing in liquid nitrogen and stored at -80°C until use.
2.6.2. Transformation of competent cells E.coli cells

Competent cells were thawed on ice and to 100 ul cells, 5-10ng of plasmid DNA was
added. The cells were incubated on ice for 45 min. cells were then given a heat shock
at 42°C for 90 seconds and incubated on ice for 2 min. 0.8 ml LB was added to the
cells and the cells were grown at 37°C for 1hr at 200rpm. Transformants were plated

on LB agar plates with appropriate antibiotic and incubated at 37°C for 14-16hr.
2.7 Restriction enzyme digestion:

Restriction enzyme digestions were carried out in usually in 30-40 pl volume.
Appropriate amount of DNA was digested in a reaction mixture containing enzyme
buffer (as per manufacturer’s instructions) and 5-10 units of enzyme at the
recommended temperature for 4-16 hours. After incubation the reaction mixtures were
loaded with 1X gel loading buffer (GLB) (6.5% sucrose w/v, 1-mM Tris-HCI pH-7.5, 1
mM EDTA and 0.03% Bromophenol Blue) into agarose gel and run for appropriate

time.
2.8 Insert isolation:

The agarose slice was trimmed as much as possible and minced with a sterile blade.
The gel slice was then transferred to a 1.5 ml tube and used the Qiagen gel extraction

kit for isolating DNA as per manufacturer instruction.
2.9. Antarctic Phosphatase (AnP) treatment:

The digested vector DNA (0.5ug/ul) was incubated with Antarctic phosphatase and the

provided AnP buffer at 37°C for 15 minutes. The enzyme was inactivated by putting it
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at 80°C for 5 min and the DNA was purified by using QIAquick gel extraction kit as per

instruction manual.
2.10. Polymerase chain reaction:

All the primers used for PCR were purchased from GCC biotech (Kolkata, India) and

are listed in Table 1

PCR amplification was carried out either in 20 or 50 ul reaction volume with the

desired number of cycles. The reaction mixture was prepared as per following table

Component 20 ul 50 pl Final
Reaction |Reaction |Concentration

Nuclease-free water [t0'20 pyl ~ |to 50 pl

5X Reaction buffer {4 pl 10 pl 1X

10 mM dNTPs 0.4 pl 1l 200 uM

10 uM Forward 1l 2.5 pl 0.5 yM
Primer

10 uM Reverse 1 ul 2.5 ul 0.5 uM
Primer

Template DNA variable [variable |< 100 ng
Enzyme 0.2yl 0.5 pl 1.0 units/50 pl

PCR reaction

The PCR was performed in the thermo cycler machine (applied biosystem veriti 96
well thermal cycler) using the following program. One cycle at 94°C for 30 sec followed
by 30 cycles at 94°C for 20 sec, 52°C -62°C for 20 sec and 72°C for 30sec to 1 minute
and finally one cycle at 72°C for 2 minutes.The product was checked by Agarose gel

electrophoresis.

2.11. Ligation of vector and insert:

The vector and insert DNA was mixed with 1X T4 DNA Ligase Buffer (NEB) and 0.5l
of 2000U/ul T4 DNA Ligase (NEB) in a total volume of 15ul. the mix was incubated at
16°C for 16 hrs and transformed into E. Coli competent cells. When the vector and
insert DNA are almost similar in size a molar ratio of 1:3 (vector: insert DNA) was
used. When vector and insert DNA sizes are not similar a molar ration of 1:1 or 1:2

was taken.
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2.12. Agarose gel electrophoresis:

The agarose concentration for DNA gel electrophoresis was determined based on the
size of the DNA to be resolved. Agarose was melted in 0.5X or 1X TBE (45mM Tris-
borate and 1mM EDTA, pH 8.0) by heating and was cooled to about 50°C before
adding 0.5 ug/ml of ethidium bromide. The molten agarose was poured in a tray and
allowed to set, After the gel had set, DNA samples were loaded and electrophoresed
in 0.5X to 1X TBE in appropriate electric field strength for optimium separation. The

DNA was visualised by UV transilluminator at 302 nm wavelength.
2.13. SDS-PAGE Analysis of proteins

SDS-PAGE was carried out in 30 % acrylamide (acrylamide:bisacrylamide 29:1) gels,
under reducing conditions according to Laemmli, 1970. After electrophoresis, proteins
were detected by staining with Coomassie Brilliant Blue (0.25% CBB R-250 in 45%
methanol and 10% acetic acid) solution. The gels were destained by soaking it in the

methanol/ acetic acid solution (45% methanol and 10% acetic acid).
2.14. Desalting and equilibration of protein samples:

Protein samples were desalted by dialysis against the appropriate buffer using a
dialysis membrane of 3kDa molecular weight cutoff. Samples were dialysed against

400 volumes of desired buffers at 4°C with minimum two changes.
2. 15. Protein estimation

The amount of protein in a sample was estimated by the bicinchonninic acid assay
using BSA as the standard. The working solution was prepared by mixing
bicinchonninic acid (Sigma) and 4% copper sulphate in a ratio of 50:1. 10pl of protein
sample was mixed with 200ul of the working solution in a microtitre plate and
incubated at 37°C for 30 min. The absorbance was taken at 560nm. BSA of known

concentration was used as standard.
2. 16. Cloning, expression and purification of ORF1 protein:

ORF1 fragment (length 1014 bp) was cloned in EcoR1-Not1 restriction sites of vector
pET30b. Following primers were designed to amplify the specific fragment from PBS-

L1RP clone available in the laboratory.
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Forward primer: 5-AATGAATTCGATGGGGAAAAAACAG-3’ [ORF1-HcF(EcoR1)]
Reverse primer: 5-AATGCGGCCGCTTACATTTTGGCATG-3’ [ORF1-HcR(Not1)]

Clone was transformed into BL21 strain of E.coli to check the expression. A single
colony of E. coli cells containing ORF1 clone inoculated in 10ml of fresh LB medium
containing appropriate amount of Kanamycin antibiotic and incubated at 37°C/220 rpm
for overnight to get primary culture. Next day, 50ml of LB medium was inoculated with
1% primary culture with appropriate kanamycin antibiotic and grown at 37°C/220 rpm
till Agpp of 0.4.The culture was induced with 0.4mM IPTG (isopropyl- B-D-1-thiogalacto
pyranoside) and cells were further incubated for 4 hrs. The cells were then harvested
by centrifugation and then resuspended in 5 ml of lysis buffer A. Cells were lysed by
sonication on ice .and the lysate was centrifuged at 75,000 rpm for 15 minutes at 4°C.
The supernatant was incubated with 200ul of pre-equilibrated Ni-NTA agarose beads
(Qiagen) for 1 hr at 4°C with gentle mixing. The recombinant protein was eluted with
an imidazole gradient (50-500 mM). The ORF1 protein was found to elute at an
imidazole concentration of 250mM. Fractions containing ORF1protein were identified
by 10% SDS-PAGE and concentrated by using concentrator. The purified protein was
stored in aliquots of 50ul at -20°C.

2.17. Cloning, expression and purification of human L1 ORF2p RT domain

protein (SV1 clone) protein:

A single colony of E. coli cells containing pET-hL1RTsyiwas taken from the plate and
inoculated in 10ml of fresh LB medium containing desired amount of kanamycin
antibiotic and was grown at 37°C for overnight as primary culture. Next day, 0.5ml
(1%) culture was taken from the primary culture and inoculated in 50ml of LB medium
containing kanamycin. The culture flask was incubated at 37°C/220 rpm till the culture
reach Agpo of 0.4. Next, culture was induced by adding IPTG (final concentration 0.4
mM) followed by growing for 4 hours at 37°C/220 rpm. Thereafter, cells were
harvested by centrifugation and the resuspended in 2 ml buffer A [50mM NaH2PO4
(pH-8.0), 300mM NaCl, 20mM Imidazole (pH-8.0), 10mM B-mercaptoethanol, 0.5%
Triton X-100 and 2mM phenylmethylsulfonyl fluoride (PMSF)]. Next, cells were lysed
by 3 cycles of freezing and thawing, followed by sonication on ice. The lysate was
centrifuged at 75,000 rpm for 15 minutes at 4°C. The supernatant was incubated with
200ul of pre-equilibrated Ni-NTA agarose beads (Qiagen) for 1 hr at 4°C with gentle

mixing. The recombinant protein was eluted with an imidazole gradient (50-500 mM).
28



Materials and Methods

The RT protein was found to elute at an imidazole concentration of 250mM. Fractions
containing RT were identified by SDS-PAGE and concentrated by dialyzing against
buffer B [50mM NaH2PO4 (pH-8.0), 300mM NaCl, 20mM Imidazole (pH-8.0), 10mM
B-mercaptoethanol, 0.5% Triton X-100 and 2mM phenylmethylsulfonyl fluoride (PMSF)
]- The purified protein was stored in aliquots of 25ul in 50% glycerol at -20°C.

2.18. Cloning, expression and purification SV2 and SV3 protein:

Following primers were used to amplify SV2 and SV3 fragments of RT domain using
pBS-L1RP as template

Primers to clone SV2 fragment:

Forward primer: 5'-ACTATTGAGCTCGAAGGAAATAGAGACACAA-3' [RT1042Fwd
Sac1)]

Reverse primer: 5'-ACTATTGCGGCCGCTCAGTTTTCTTCTAGGGT-3' [ORF1-
HcR(Not1)]

Primers to clone SV3 fragment:

Forward primer :5'-ATTGAGCTCGCAGGAAGAAGTTGAATCTCTG-3
[RT1327F(Sac1)]

Reverse primer: 5'-ACTATTGCGGCCGCTCAGTTTTCTTCTAGGGT-3'
[ORF1HCcR(Not1)]

Both SV2 and SV3 PCR amplified fragments were cloned in vector pET30b using
Sac1- Not1 restriction enzymes. The expression and purification protocol of pET-
hL1RTsy1 was used to purify RT domain protein of pET-hL1RTsy, and pET-
hL1RTsysclones.

2.19. Preparation of Alu DNA template for making Alu RNA:

pBS-Alu DNA (Alu cloned in pBS plasmid) was used to amplify 257 bp Alu sequence

using following two primers. Bold sequence denotes SP6 promoter primer sequence.

AluS9sp6fwd: ATTTAGGTGACACTATAGAGATCACGAGGTCAGGAG

Alu296Aqgrev: TTTTTTTTTTGAGACGGAGTCTCGC
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A PCR reaction was performed in a 25 pl reaction volume containing 1 pl pBS-Alu
template ( 5- 10 ng DNA) , 12.5 pl 2X Go Taqg green master mix (Promega), 1ul
Alu59sp6fwd (20 pm), 1ul Alu296Aqgrev ( 20 uM) and 9.5 ul water.The following PCR
condition was used to amplify the product one cycle at 94°C for 30 sec followed by 30
cycles at 94°C for 20 sec, 58°C for 20 sec and 72°C for 20 seconds and finally one
cycle at 72°C for 2 minutes. The product was resolved in 2.0 % Agarose gel. The band
corresponds to 252 bp was gel excised and DNA was extracted using Qiagen gel
extraction kit. Around 100 ng PCR purified DNA template was used to synthesize Alu
RNA. The transcription reaction was performed as follows in a 20 ul volume (template
DNA - 2 ul (~100 ng), 10X rNTPs mix- 2 pl , 5X SP6 RNA polymerase buffer - 4ul ,
SP6 polymerse- 1 yl and nuclease free water -11 pl). The reaction was incubated at
37°C for one hour. After that, 1 yl RNase free DNase (10 U/ul) was added to remove
template DNA and the tube was incubated for 15 minutes at 37°C. The reaction was
stopped by adding 2 yl 0.2 M EDTA (pH 8.0). Next, 2 pl reaction was mixed with 13 pl
1X DNA gel loading buffer and incubated at 65°C for 15 minutes to denature RNA.
Thereafter,the tube was chilled on ice for 5 minutes. The in-vitro synthesized RNA was
run on a 1.5% neutral agarose gel to check the quality and quantity of the RNA (The
yield of RNA should be around 200 ng/pl). The synthesized RNA was stored at -70°C

until use.

2.19. RT activity assay:

The RT reaction was set up in in a 20 ul reaction volume containing 2ul Alu RNA, , 4
pl 5X RT buffer [250 mMTris-HCI (pH 8.3), 400 mMKCI, 20 mM MgCly], 1 ul dNTPs
(10 mM), 1 pl LEAP primer (50 uM), 0.5 pl RNasein (20U/ul), 2 pl DTT (0.1M), 1pl
purified L1 RT domain protein (either SV2 or SV3 clone) and 9 pl nuclease free water.
The reaction was incubated at 37°C for 1 hour. Next a PCR reaction was performed in
25 ul total volume containing 1 pl RT reaction, 0.5 yl linker specific reverse primer
(Link Rev primer) (10 um), 0.5 ul forward primer (Alu74F) (10 uM), 12.5 ul 2X Go Taq
green master mix (Promega) and 10.5 ul water. The PCR condition was as follows:
one cycle at 94°C for 30 sec followed by 35 cycles at 94°C for 20 sec, 56°C for 20 sec
and 72°C for 20 seconds and finally one cycle at 72°C for 2 minutes. The product was

resolved in a 1.5% agarose gel

LEAP primer: GCGAGCACAGAATTAATACGACTGGTTTTTTTTTTT
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Alu 74 F: GATCGAGACCATCCTGGCTAACACG
Link Rev: GCGAGCACAGAATTAATACGACTGG

2.21. Genomic DNA Extraction from cancer and normal tissues:

Around 100 mg tissue was washed with PBS followed by homogenization of the
sample in liquid nitrogen using a mortar and pestle .From homogenized tissue,
genomic DNA was extracted using the Blood &Tissue DNeasy mini kit (Qiagen) as
per manufacturer instruction; DNA was eluted in 100 pl TE buffer. The integrity of the

DNA was checked by running on a 0.6% agarose gel.
2.22. LINE-1 promoter methylation analysis:

Bisulfite conversion of genomic DNA (1ug) isolated from tissue specimens was
performed using the Epitect kit (Qiagen) following manufacturer’s instructions. A 363bp
sequence within the L1 5'UTR region (nucleotide number 209-572; L1HS, RepBase)
[22], which contains twenty CpG dinucleotides, was amplified using For: 5’-
AAGGGGTTAGGGAGTTTTTTT-3 and Rev: 5- TATCTATACCCTACCCCCAAAA-
3’.Briefly, the 50ul PCR reaction was set up using 2X GoTaq green (Promega) and
200ng template bisulfite treated DNA. Untreated genomic DNA was used as a
negative control. No PCR amplification with the untreated DNA template suggested
that the genomic DNA was 100% converted by bisulfite treatment. PCR amplification
was as follows: one cycle at 94°C for 30 sec followed by 30 cycles at 94°C for 20 sec,
54°C for 30 seconds and 72°C for 60 seconds and finally one cycle at 72°C for 5
minutes. The PCR products were resolved in a 1.2% agarose gel. Bands were
excised, gel extracted, and subcloned in the pGEM-T vector (promega) followed by
transformation and blue-white screening. Plasmid DNA was extracted from positive
colonies (white) using mini-prep DNA kit (Qiagen). Clones were first checked by
electrophoresis in 1.2% agarose gel and five clones from each sample sent for Sanger
sequencing using T7 promoter and SP6 universal primers. The sequenced clones
were first characterized using Repeat masker (http://www.repeatmasker.org/cgi-
bin/WEBRepeatMasker), which allowed for subfamily annotation. Most of the
sequences belonged to either the L1-HS or L1P1 subfamily.
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2.23. Cell culture:

HEK293T (human embryonic kidney) MCF7 (breast cancer) and DU145 (prostate
cancer) cells were maintained in a CO2 incubator at 37°C and 5% CO; concentration
in high glucose Dulbecco’s modified Eagle medium (DMEM) with L— glutamine (Gibco)
supplemented with 10% fetal bovine Calf serum and 100 U/ml penicillin-streptomycin
(Gibco. Thermo Fisher Scientific). Cells were maintained for a few passages and
frozen as aliquots; for experiments, cells were sub-cultured no more than a month to

ensure a low number of population doubling.
2.24. Protein extraction and immunoblots:

Whole cell lysate was prepared from MCF-7 and Du145 cells using lysis buffer A [
composition: 20mM Tris-Cl pH 7.8 ,137mM NaCl and 1% NP-40 supplemented with
1X protease inhibitor cocktail (Roche)]. The lysate was centrifuged at 2500xg for 5
minutes at 4°C and the supernatant was transferred to a new 1.5 mL tube which was
stored at -70°C until further use. For preparation of cancer and normal tissue lysate,
around 150 -200 mg frozen tissue was placed in liquid nitrogen and crushed using a
mortar and pestle. Next, the sample was transferred to a 1.5 ml tube containing 250 pl
of cold RIPA buffer [150 mMNaCl, 1% NP-40, 0.5% Na-deoxycholate,0.1% SDS, 50
mMTris-Cl pH-8.0 with protease inhibitor cocktail (Roche)]. The crushed tissue was
then passed through an 18-gauge needle 5-8 times followed by incubation on ice for
45 minutes with intermittent mixing. Finally, the lysate was centrifuged at 12000 x g for
10 minutes at 4°C; supernatant was transferred to a new tube and stored at -70°C until
further use. The Bradford reagent (Bio-Rad) was used to estimate the protein
concentration. Protein lysate was separated by SDS-PAGE (Mini protein Tetra cell
(Bio-Rad)) and wet transferred by applying 100V for 75 minutes (Bio-Rad mini trans
blot electrophoretic transfer cell) to nitrocellulose membrane (Millipore). Protein was
detected using the following primary antibody. Polyclonal rabbit human a-L1 ORF1p
(RRM) (1:33000) [Sur et al., 2017], a-GAPDH (1:6000) (Santa Cruz Biotechnology), .
Secondary a-rabbit HRP(code no. 111-035-003) and secondary a-mouse HRP (code
No. 115-035-003) were purchased from Jacksons Immuno Research Laboratories,
USA. Western blots were developed using ECL western blotting detection reagent
(Pierce) as per manufacturer’s instructions. The bands were detected by exposing the

blot on X-ray film (Hyper film from GE Healthcare).
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2.25. Immunohistochemistry (IHC):

Paraffin-embedded normal and cancer tissue sections on glass slides were
deparaffinized, rehydrated in descending grade of ethanol solutions before proceeding
for antigen retrieval. The antigen retrieval step was adapted from "abcam protocol"
available at (http://www.abcam.com/protocols/immunocytochemistry-
immunofluorescence-protocol). Briefly, antigen retrieval was performed in a common
household vegetable steamer (pressure cooker) using Tris-EDTA antigen retrieval
buffer (10 mMTris base, 1 mM EDTA solution, 0.05% Tween 20, pH-9.0), then the
slides were washed 2 X 5 minutes each in TBST (1X TBS containing 0.025% Triton-
X100) and then blocked in blocking solution (1% BSA in 1XTBST) for 1 hour at room
temperature. Thereafter, slides were incubated with polyclonal rabbit a-ORF1p (RRM)
antibody (1:500 diluted in blocking reagent) at 40C overnight in humid chamber. The
next day, slides were washed with 1XTBST and treated with 0.3% hydrogen peroxide
to quench any peroxidise present within the tissue. Slides were then incubated with
secondary antibody ((1:500 dilution goat a-rabbit HRP (Jacksons Immuno Research))
for an hour at room temperature. The slides were washed again 3 X 10 minutes at
room temperature with gentle agitation. Signals were visualised by adding 3-3'-
Diaaminobenzidinetetrahydrochloride (DAB substrate) solution to the slides and
counterstained with haematoxylin, (Himedia) dehydrated with ascending order of
ethanol and mounted with DPX mounting media. Images were captured using a light
microscope (Leica Microsystems) equipped with a camera. Intensity of DAB stained
regions were measured with ImageRatio software [55] and plotted as percentage of

expression.
2.26. Production of polyclonal antibody:
B) Immunization protocol:

The Rabbit was maintained in Jawaharlal Nehru University (JNU, New Delhi) animal
facility as per institute animal use guidelines. The recombinant antigen [(Band excised
human ORF2RT domain protein (SV1 clone)] was mixed with equal volume of
Complete Freund's Adjuvent (CFA) and passed through a glass syringes to make an
emulsion. The emulsion was injected subcutaneously as per following schedule. For
subsequent immunization (Booster), Incomplete Freund's Adjuvant was used for

subsequent immunization ( Booster doses). Blood was collected and kept at 37°C for
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one hour and then kept to 4°C overnight. Next day, the coagulated blood was
centrifuged at 9000xg/4°C/20 minutes and the supernatant containing the serum was

collected and stored in aliquots at -20°C.

Parameter:
Parameter Rabbit
Strain NZW

Number of animal used | 1

Amount of antigen Primary : 150-200

Primary Booster Mg Secondary: 100-
150 pg

Volume of antigen with | 1.5 ml

adjuvant

Amount of Bleed 3-4 ml (test bleed)

10-12 ml (final bleed)

Immunization schedule:

Day Activity

2 days before | Pre bleed ( checked by

immunization western for non- specific
signal)

0 Primary immunization

15 Test bleed (1)

24 1st booster

38 Test bleed (2)

46 2nd booster

60 Final bleed

2.27. Statistical analysis:
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The methylation value was calculated as mC/(hmC+mC) for all examined CpGs for a
particular patient where hmC=hypomethylated Cytosine and mC=methylated Cytosine.
The methylation index for the LINE-1 elements in paired tumor and normal tissues was
calculated as mean value of mC/(hmC+mC) for all examined CpG dinucleotides. The
One-Sample Kolmogorov-Smirnov test was used to evaluate fithness to normal
distribution of continuous parameters. Paired t-test was used to determine if there was
a statistically significant change in the methylation status of LINE-1 in OSCC tumor
versus paired normal. All analyses were performed using the sigma plot 13 package
(manufacturer or website. A p-value less than 0.05 (p < 0.05) was considered

statistically significant.

List of Primers used in the study:

S. # Name Sequence (5'-3')
1 ORF1-HcF(EcoR1) AATGAATTCGATGGGGAAAAAACAG
2 ORF1-HcR(Not1)] AATGCGGCCGCTTACATTTTGGCATG
3 SV2RTSacFwd ACTATTGAGCTCGAAGGAAATAGAGACACAA
4 SV2RTNotRev ACTATTGCGGCCGCTCAGTTTTCTTCTAGGGT
5 SV3RTSacFwd ATTGAGCTCGCAGGAAGAAGTTGAATCTCTG
6 Alu59sp6fwd ATTTAGGTGACACTATAGAGATCACGAGGTCAGGAG
7 Alu296A10rev TTTTTTTTTTGAGACGGAGTCTCGC
8 LEAP primer GCGAGCACAGAATTAATACGACTGGTTTTTTTTTTT
9 Alu 74 F GATCGAGACCATCCTGGCTAACACG
10 Link Rev GCGAGCACAGAATTAATACGACTGG
11 Bisulfite Fwd AAGGGGTTAGGGAGTTTTTTT
12 Bisulfite Rev TATCTATACCCTACCCCCAAAA
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Results

Objective 1

3.1 To over-express human LINE-1 ORF2p protein in a
bacterial expression vector and investigate its reverse

transcriptase activity.

37



Results

3.1.1. Cloning of human LINE-1 (L1) Reverse Transcriptase (RT) domain

Human L1 encoded ORF2p is a 1275 amino acids protein (L1RP accession
number AF:148856.1) [Kimberland et al.,1999] with a predicted molecular weight of ~
150 kDa [Appendix I] [Moran et al.,1996]. It has three partially characterized domains
which are from N- terminal to C-terminal: Endonuclease (EN) (Amino Acids(AA) : 1-
239relative to L1RP accession number AF148856.1) , Reverse transcriptase (RT) (AA:
453-880) and CysCysHisCys (CCHC) type zinc finger domains(AA: 1096-1275)
(Figure R1)[Clements et al., 1998; Moran JV et al., 1996; Feng et al., 1996; Malik et
al., 1999; Piskareva et al.,2013] .

ORF1 ORF2

- —

=239
453
88
1096
1275

amino acids

> SUTR EN RT CCHC | 3utR P

— -

338

nucleotides

1017
717 =
1356
2640
3288
3828

Figure R1: Schematic representation of amino acids and nucleotides map of human
L1 ORF1p and ORF2p. EN: endonuclese, RT: reverse transcriptase, CCHC:
CysCysHisCys type zinc finger domain. Red triangle indicates Target Site Duplication
(TSD).

Although much has been learned for EN domain, our understanding on RT and
CCHC domain is incomplete. Here, | have cloned Human L1RT domain to investigate
the human L1 encoded RT activity in details. A disease causing human L1 cloned in
pBluescript KS(-) (pBS-L1RP) {JCC5; L1RP, a full length L1 inserted in intron 1 of the
retinitis pigmentosa-2 (RP) gene was PCR amplified from the patient and cloned in
pBSKS plasmid} [Schwahn U et al., 1998] was available in laboratory (a generous gift
from Kazazian HH Jr. Johns Hopkins Uni., USA). The EcoRI- BamHI restriction map of
ORF2 sequence is shown in Figure R2. In-order to clone the RT domain the EcoRI-
BamHlI fragment (1.4 kb) (Figure R2) was first cloned in EcoRI- BamH]| site in pBS and
then to pET 28a for expressing in bacterial system (Figure R3). The resultant clone
(PET-hL1RT or SV1) encompasses ORF2p amino acids 474-987 and contain 34
amino acids extra at the N-terminal and 20 amino acids extra at the C-terminal which
are part of pET28a expression vector (Appendix 1). The predicted molecular weight

and PI of the SV1 RT domain protein is 61.2 kDa and 9.1 respectively (Appendix 1).
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Figure R2: Schematic diagram of the full length L1 retrotransposon insertion in intron 1
of retinitis pigmentosa -2 (RP) gene in patient DNA. Black arrows flanking the L1
sequence represents 14 bp target site duplication (TSD). The complete L1 sequence was
PCR amplified from a patient DNA and cloned in pBS KS(-) plasmid (JCC5 clone,
Kimberland et al. 1999)was a kind gift from Kazazian Lab (Johns Hopkins University, USA).
The JCC5 clone was digested with EcoRI- BamHI! in-order to clone the 1.4 kb RT domain
in bacterial expression vector.

3.1.2. Expression Studies of recombinant human L1RT (hL1RT) :

The expression of SV1 was checked in BL21 strain of E.coli at 37°C for 3 hours with
0.4mM IPTG. Total lysate from induced cells was analysed and showed significant
expression of human L1 ORF2p RT (hL1RT) domain at around 61kDa (Figure R4A).
As a control we took human L1 ORF1p cloned in pET 30b expression vector. In-order
to confirm whether the protein with molecular mass of 61 kDa in induced cell lysate is
recombinant human ORF2p, Western Blotting analysis was performed. The bacterial
induced recombinant hL1RT contains six amino acids histidine tag at the N-terminal
domain (Figure R4B) (Appendix 1).Using anti-His antibody, a band of around 61kDa
was detected which confirmed the identity of recombinant hORF2p in bacterial induced
total cell lysate. The human L1ORF1p cloned in bacterial expression vector (pET30b)

was taken as positive control for immunoblotting experiment.
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Figure R3: Cloning of SV1 A. (i) Schematic drawing of 1.4 kb EcoRI-BamHI human RT
domain fragment in pBSKS(-). (ii) Mini prep clones showed retardation compared to
empty vector. (iii)Restriction digestion of clone 1 confirm the insert of right size.

B.(i) Scheme of RT domain fragment cloned in EcoRI-Notl site of pET28a bacterial
expression vector. (ii) Checking mini prep clones by agarose gel electrophoresis to find
out right clone having insert. (iii) Restriction digestion of clone 1 with EcoRl and Notl
restriction enzyme followed by agarose gel electrophoresis to confirm the right clone.

3.1.3 Solubility studies of recombinant human L1RT:

In-order to check whether the expressed RT from SV1 clone is in soluble fraction or
form inclusion bodies, the supernatant and pellet of total cytoplasmic fraction was
analysed in denatured SDS-PAGE gel. The results showed that the RT domain protein
present only in the pellet fraction suggesting that at 37°C the protein mis-folded and
formed inclusion bodies. The induced protein which is not folded properly and thus
insoluble at 37°C might show proper folding if expressed at lower temperature. Thus,
we analysed the expression of SV1 clone at 16°C and 30°C. Analysis of supernatant
and pellet fraction by denatured SDS-PAGE revealed that although both
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Figure R4: Checking expression for human RT domain protein using SV1 clone . (A) Both
supernatant and pellet of induced cell lysate was analysed for the presence of human RT
domain protein. The human L1 ORF1p cloned in pET30b was used as positive control. (B)
Western blot confirmation of recombinant RT domain protein using anti-his antibody. A
single band at around 61 kDa corresponds to the molecular weight of recombinant RT was
detected only in pellet fraction. No protein was detected in supernatant. Human ORF1p
was taken as control for Western technique.

the temperature favoured significant expression of RT from SV1 clone, the
recombinant protein again was mis-folded and thus formed inclusion bodies (Figure
R5).As the RT domain protein coming from SV1 clone was not folded properly, a
bioinformatics analysis was performed to find out extra stretches of amino acids in
ORF2 sequence either at N-terminal or C-terminal which might make human RT
soluble (Figure R6). ccSOLomics a web server was used to predict the solubility of
recombinant human RT protein in E.coli [Agostini et al., 2014]. The analysis predicted
two clones SV2: amino acids 348-981 and SV3: amino acids 443-981 may be soluble

if expressed in bacterial expression system (Figure R6 and Figure R7).

Next PCR primers were designed to clone both SV2 and SV3 in pET30b vector
(Figure R8; Figure R9). Both the clones (pET30b-hRTsy, or pET30b-hRTsy3) were
confirmed by sequencing before doing their expression studies (Appendix I). The
expression studies showed only SV3 had significant expression in Coomassie stained
SDS-PAGE gel as compared to control and at 37°C [Figure R11] but again the
recombinant RT domain protein formed inclusion bodies in that specific temperature.
Next, another two temperature i.e. 16°C and 30°C was checked to examine SV3 RT
domain protein expression and solubility. The results showed although both the

temperature favoured RT expression from SV3 clone, the protein in E.Coli host was
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not folded properly thus formed inclusion bodies. As the expression studies of human
RT domain protein from two clones (SV1 and SV3) resulted in aggregation of the
expressed protein into the inclusion bodies, it was decided to purify the RT domain

protein by solubilising the Inclusion bodies using urea followed by purification and

ORF1p pellet RTp?IIet
Ll . 1 Ll 1
< ©
(@)
s S S5
,th_ .Q\Q b”? -Q\Q b”) bo’ b’\
kba < & & § & & &

95§

62—

42 —

20— T

Figure R5: Expression of RT domain protein at different temperature. 10% denatured
SDS-PAGE gel electrophoresis showing solubilization of the induced RT protein ( SV1
clone) in three different temperature. Expression of RT protein (SV1 clone) in all three
different temperature showed that protein formed inclusion bodies. Human L1 ORFlp
clonedin pET30b vector was taken as positive control.
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Figure R6: Human L1 encoded ORF2p solubility prediction by ccSol Omics webserver
[Agostini et al., 2014]. Result showed RT domain with some extra amino acids at C-
terminal and N-terminal might be more soluble in comparison to only RT domain
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refolding to produce the bioactive molecules. The pellet was first solubilised in

denaturing buffer containing different concentration of urea. The result showed that

RT domain (427 a.a, 1281 bp)
( Malik et al. 1999)
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Figure R7: Scheme of three different RT clones. Three different length fragments ( SV1, SV2

and SV3) encompassing RT domain selected to clone and express in bacterial expression
vector.

RT domain protein (SV1 clone) was not soluble in the denaturing buffer with 2M urea
concentration; however the protein came to the soluble fraction when urea

concentration increases to 4M and 8M in denaturing buffer (Figure R10).
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Figure R8: Cloning of SV2 fragment in bacterial expression vector (i) Scheme of L1
showing 1.9 kb fragment and its clone in pET30b expression vector. (ii) Primers were
designed to amplify 1.9 kb fragment. The PCR product (insert) and Notl-Sacl linearized
pPET30b (vector) resolved in 1.0% agarose gel. (iii) Agarose gel electrophoresis to screen
the mini prep clones showing “Clone 1” might have required insert. iv. Confirmation of
Clone 1 by digesting with Notl and Sacl restriction enzyme which showed 1.9 kb and 5.4
kb bands the expected sizes of insert and vector respectively.
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Figure R9: Cloning of SV3 fragment in bacterial expression vector (i) Schematic view of
L1 showing 1.6kb fragment and its clone in pET30b expression vector. (ii) Primers were
designed to amplify 1.6 kb fragment. The PCR product (insert) and Notl-Sacl linearized
PET30b (vector) resolved in 1.0% agarose gel. (iii) Agarose gel electrophoresis to screen
the mini prep clones showing “Clone 4” might have required insert. (iv) Confirmation of
Clone 4 by digesting with Notl and Sacl restriction enzyme which showed 1.6 kb and 5.4
kb bands the expected sizes of insert and vector respectively.

The soluble fraction with 4M urea was then used to purify His tag fused RT domain
protein using Ni- agarose chromatography. Analysis of the purified protein by SDS-
PAGE gel electrophoresis followed by Coomassie staining revealed two bands in the
elution fraction (Figure R10 Panel ii). One band corresponds to 61kDa, the RT domain
protein. The second band around 48kDa was a major contaminant co-eluted with the
RT domain protein. Analysis of the flow through (FT; not bound to the Ni-agarose
beads during incubation) part showed that significant amount of the protein didn't bind
to the Ni agarose. Also, a large fraction of the protein after binding to the Ni-agarose
beads did not come to the elution (Figure R10 Panel ii). The recombinant human L1-
ORF1p (cloned in pET30b) and vector induced (pET28a) lysates was used as control
for the experiment (Figure R10 Panel ii)

Next, dialysis was performed to refold the recombinant RT domain protein by
removal of urea from the eluted fraction in order to check the reverse transcriptase
activity. The dialysis of the RT domain protein in the refolding buffer without any urea

showed protein got precipitated in dialysis tube within an hour of incubation at cold
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room suggesting that removing urea from the protein in one step crashing out protein
from solution. To counter this problem, the dialysis was performed by sequential
decrease of urea concentration in the dialysis buffer (refolding buffer). The result

showed that the protein was in solution till the urea concentration was 1M in the
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Figure R10: Solubilizing RT domain protein (SV1 clone) present in inclusion bodies
using buffer containing different concentration of urea. Panel i: The induced pellet was
dissolved in denaturing buffer and then centrifuged to separate supernatant and pellet.
fractions. Panel 1 Lanes 1-5 showed a significant amount of RT protein is still in the
pellet fraction even when 8M urea was used. Lane 6-11 showed the proteins which
came to the soluble fraction after using different concentration of urea . The RT
present in inclusion bodies was not soluble till urea concentration increased upto 2mM
( Lanes 6, 7 and 8). The RT domain protein started coming in the soluble fraction at
urea concentration 4 mM (lane 9) and showed maximum solubility at 8M
concentration (lane 10). Panel ii: Purification of urea soluble RT from inclusion bodies
by affinity purification. The Ni-agarose chromatography was performed as the RT
proteins contains six histidine amino acids ( His-tag) at the N terminal. The elution
showed significant amount of RT protein purified by Ni-agarose chromatography (lane
7) . Another protein MW 40 kDa also eluted with RT. Analysis of flow through (FT)
fraction revealed that a substantial amount of protein didn't bind with the beads (lane
4). Also analysis of boiled beads showed that significant amount of RT protein was still
bound to the beads even after even using 250mM imidazole concentration in elution
buffer (lane 10) . Induced pET 28a and human ORF1p cloned in pET30a was used as
control samples.
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dialysis buffer. The dialysed protein containing 1M urea in refolding buffer was then
used to see if it show any RT activity on Alu RNA template (described below).The in
vitro RT assay showed that the human RT in elution buffer with 1M urea was not
active (data not shown as the gel was completely blank. The same strategy of

purification was used to purify RT domain protein expressed from SV3 clone (Fig.
R11)
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Figure R11: Solubilizing RT domain protein (SV3clone) present in inclusion bodies using
buffer containing different concentration of urea as described for SV1 clone (Figure R10).
Panel i: SDS gel showed that RT domain protein coming from SV3 clone formed inclusion
bodies and thus present only in pellet fraction (lane 4). Panel ii: The induced pellet was
dissolved in buffer with different concentration of urea and showed buffer containing 8M
urea made RT protein soluble from inclusion bodies (lane 4).

Although we have checked that almost total induced RT from all three clones formed
inclusion bodies after expressing in bacteria, it might possible that still a little amount
of protein is presentin the soluble fraction. The SV1, SV2 and SV3 clones were
induced with 0.4mM IPTG at 37°C and after lysis, pellet and supernatant was
separated. The supernatant from all three clones were used to purify RT protein using
Ni-agarose chromatography. The elution fractions were separated on denatured SDS-

PAGE gel and western blotting was performed using anti-His antibody. The result
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showed less than 1% of expressed RT was still in soluble fraction (Figure R12).The
data showed elution fraction from clone SV3 contained more RT protein compared to
other two clones. The SV2 clone showed some degradation; hence purified RT from
this clone was not used for reverse transcriptase assay. The purified RT protein from

SV1 and SV3 was then used to check reverse transcriptase activity.
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Figure R12: Westem detection of human L1 RT domain protein in bacterial soluble
lysate. RT clones { SV1, SV2 and SV3) were induced with IPTG , total lysate was
seperated by centrifugation into soluble fraction and pallet. The soluble fraction was
passed through Ni-agarose chromatography. The elations were checked for the
presence of RT by immunoblotting using anti-His antibody .

3.1.4. RT Activity analysis of recombinant human L1 RT domain protein:

To find out if recombinant ORF2p RT domain proteins ( purified from SV1, SV2 and
SV3 clones) show RT activity, we carried out reverse transcriptase assay referred to
as LINE Element Amplification Protocol (LEAP) originally designed to show human
ORF2p mediated RT activity [Kulpa et al., 2006].Less than 1% RT protein present in
soluble fraction of induced lysate from all three RT clones were purified using Ni-
agarose beads. The bound protein was eluted using 100 ul elution buffer [Elution 1
(E1)] ; the step was repeated one more time to get all the RT protein bound with the
beads and the fraction was labelled as elution 2 (E2).Briefly the purified RT domain
protein was incubated with a primer that contains a unique linker sequence (length 20
nt) at the 5' end followed by 12-nt poly (T) sequence and with an in-vitro synthesized

Alu RNA (Figure R13). If the RT domain protein is active, elongation will occur which
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can be detected by carrying out PCR with an Alu specific forward primer and a linker
specific reverse primer (Figure R14). Analysis of PCR reaction resolved on a agarose
gel demonstrated a LEAP product at around 250 base pairs corresponds to the
expected size. The MMLYV reverse transcriptase was used as a positive control which
showed the same LEAP product on agarose gel (Figure R14). The negative control
without any RT domain protein added in the LEAP reaction didn't show any product
after PCR. These assay confirmed that the soluble fraction of recombinant human RT
RT domain protein purified from clones SV1 and SV3 using bacterial expression

system is biological active.
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Transcription template
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Preparation of RNA template
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Figure R13 : Preparation of RNA template for RT assay: Panel i: Scheme of RNA
template preparation for RT assay: The human Alu sequence cloned in pBS KS(-)
plasmid (pBS-Alu) was amplified using primer set Alu 59SP6Fwd and Alu296A,,Rev .
Panel ii: The resultant PCR product is 296 bp in length contains SP6 promoter at the 5'-
site and 10 A nucleotides at the 3'-end resolved in 1.5% agarose gel.. Panel iii: In vitro
RNA synthesis was carried out using SP6 polymerase, the template DNA was removed
by DNAse treatment and the synthesized RNA was checked by resolving in 1.2%
agarose gel.
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Resolve the product
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In vitro RT activity assay on Alu
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Figure R14: RT activity assay. Panel i: Scheme of RT activity assay. In vitro synthesized Alu
RNA was incubated with purified human LINE-1 RT protein and an anchored primer which
ends with 10T nucleotides at the 3'-end. If human LINE-1 RT protein is active, it will
synthesize cDNA on Alu RNA template. Around one-tenths volume of cDNA was used as
template to PCR amplify with primer pair (Alu Fwd and Linker Rev) . The PCR amplified
product was then resolved in 1.5% agarose to check the product of RT. Panel ii: The cDNA
reaction without any RT enzyme added was used as negative control. Replacing human L1
RT (SV1 or SV3) with MMLV RT in the reaction mix was used as positive control. No activity
was detected from RT obtained from SV2 clones. SV3E1 and SV3E2 represents elution 1

(E1) and elution 2 (E2) respectively. Same acronym is used for clone SV1 and SV2. 15

Generating antibody against human L1-ORF2p:

In-order to make antibody against ORF2p, the RT domain protein (SV1 clone) was
purified from inclusion bodies by dissolving urea followed by passing through Ni-NTA
agarose column. The purified protein was resolved in 10% denatured SDS-PAGE gel
(Figure R15). The band corresponds to RT protein was then excised from the gel and
mixed in homogeneity with Freund's complete adjuvant and injected to rabbit. After two
subsequent booster administrations, the serum was checked for ORF2p antibody. The
immunoblot didn't show any band suggesting that the injected RT might not
immunogenic to rabbit or due to some experimental fault. Since, the aim was to
generate ORF2p antibody in-order to detect L1 activity in cancer samples and as it

was not successful, next antibody against ORF1p was planned carried out.
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Figure R15: A) Scheme of making antibody against ORF2p using bacterial expressed RT
domain protein purified from SV1 clone. B) Purification of RT protein for antibody
production. Panel i - 10% denatured SDS-PAGE gel showed expression and partial
purification of RT from inclusion bodies of SV1 clone. Panel ii - Purified protein was
separated on 10% denatured SDS-PAGE gel and the unstained gel was align with a strip
of stained gel containing MW marker and purified RT to excise the band of interest. The
excised band was mixed with Complete Freund's Adjuvent and then injected to rabbit.
Panel iii - The excised gel was stained to confirm that the right band was excised for
immunization. C) - Western blot analysis of total lysate obtained from induced pET30a
and pET-hRTSV1 clone using rabbitimmune sera as primary antibody.
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3.1.6. Sub-cloning of Human LINE-1 ORF1p in bacterial expression vector for its

expression and purification in order to generate antibody:

Human ORF1p protein often used to check the activity of L1 retrotransposons in cells
and tissues. In 2013 when the project was started, no commercial antibody against
ORF1p was available in the market. Today, only one antibody against human
L1ORF1p is available in the market [Rodic et al., 2014] (Anti-LINE-1 ORF1 antibody;
EMD Millipore Cat. # MABC1152). In order to express and purify recombinant human
ORF1p in bacterial expression system, the human L1 ORF1p was PCR amplified
(nucleotides 907-1923 as per L1RP accession number AF:148856.1) [Kimberland et
al.,1999] from pBS-L1RP and then sub-cloned to pET30b expression vector. Induction
studies of pET-ORF1p clone showed significant expression of ORF1p in BL-21E.coli
cells. Next, the total bacterial induced lysate was incubated with Ni-agarose beads and
the bound ORF1p was eluted by incubating beads with elution buffer containing 250
mM imidazole. The purified protein showed multiple lower molecular weight bands
possibly the degradation products of intact L1ORF1p which could not get rid off after
repeating the experiments multiple times. In parallel, our laboratory was attempting to
make ORF1p antibody using only the RRM domain of ORF1p and the experiment was
successful [Sur et al, 2017]. The anti-RRM ORF1 antibody raised in rabbit showed
distinct single band at around 40 kDa when Western blot analysis was performed
using total lysate from MCF breast cancer cell line (Figure R 22A). It is important to
mention that MCF cell lines expressed significant amount of endogenous ORF1p
[Chen et al., 2012]. So his antibody (anti-RRMhORF1p) was used for investigating L1

retrotransposon activity in oral cancer samples.
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Figure R16: Cloning of human L1 ORF1 fragment in bacterial expression vector (i)
Scheme of L1 showing ORF1 fragment and its clone in pET30b expression vector. (ii)
Primers were designed to amplify 990 bp ORFlp fragment. The PCR product
(insert) resolved in 1.0% agarose gel. (iii) Agarose gel electrophoresis to screen the
mini prep clones showing “Clone 2” might have required insert. (iv) Confirmation
of Clone 2 by digesting with Notl and Sacl restriction enzyme which showed 1kb
and 5.4 kb bands the expected sizes of insert and vector respectively. (v) SDS PAGE
gel showed total induced (lane 1) and Ni-agarose purified ORFlp (lane 2) form
E.colilysate.
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Objective 2

3.2. To investigate the methylation status of Human LINE-1
retrotransposon promoter and LINE-1 ORF1p expression in
OSCC samples
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3.2.1. Loss of DNA methylation at CpGs within the L1 5’-UTR in oral cancer
samples

Epigenetic silencing of the L1 5-UTR by DNA methylation is a common means to
inactivate L1 expression and ultimately retrotransposition. Epigenetic alterations are
frequent in cancers; indeed, several studies have reported L1 promoter
Hypomethylation in a variety of cancers [van Hoesel et al.,, 2012; Daskalos et al.,
2009; Saito et al., 2010]. To date, the methylated state of the L1 5-UTR in OSCC
remained unexamined; therefore, we performed bisulfite conversion analysis of
genomic DNA across eight paired normal-cancer tissues followed by PCR, subcloning
of amplicons, and sanger sequencing to ascertain the methylation level of the L1

promoter

Partial L1 promoter sequence with 19 CpGislands
AAGGGGTCAGGGAGTTCCCTTTCCGAGTCAAAGAAAGGGGTGACGGACGCACCTGGAAAATCGGGTCACTCCCACCCGAATATTGCGCTTTTCAG
ACCGGCTTAAGAAACGGCGCACCACGAGACTATATCCCACACCTGGCTCGGAGGGTCCTACGCCCACGGAATCTCGCTGATTGCTAGCACAGCAG
TCTGAGATCAAACTGCAAGGCGGCAACGAGGCTGGGGGAGGGGCGCCCGCCATTGCCCAGGCTTGCTTAGGTAAACAAAGCAGCAGGGAAGCTA
GAACTGGGTGGAGCCCACCACAGCTCAAGGAGGCCTGCCTGCCTCTGTAGGCTCCACCTCTGGGGGCAGGGCACAGACA

'UTR FUTR
l“" I_om l ORF2 |
? ddddaddadidddaddls

Figure R17: Isolation of paired normal tumor genomic DNA from cancer patients for L1
promoter methylation study (i) Partial L1 5’UTR sequence (nucleotide number 209-572)
containing 19 CpG dinucleotides. (ii) Scheme of L1 showing the positions of 19 CpG
dinucletides in L1 5’UTR. (iii) Total genomic DNA was purified from 9 matched normal cancer
tissue and separated in 0.6% agarose gel. P1 Patient 1; M- DNA MW marker; N- normal; C-
Cancer.
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(Figure R17 and Figure R18). The details of patients used in this study are provided in
Appendix 2. Specifically by taking bisulfite converted genomic DNA (normal or paired
cancer) as template, | amplified a 363 bp region of the L1 promoter (nucleotide
sequence 209-572, L1HS from Repbase [Bao et al. 2017] which contains 20 CpG sites
and the resultant amplicons were sequenced (Figure R18 and Figure R19). For each
sample pair, (e.g. OSCC/matched normal) five independent clones were sequenced
(Figure R19B) (clone sequences were included in Appendix 3).Consistently, our
sequence analysis uncovered that most of the L1 amplicons belonged to the major
active L1 subfamily, L1-Hs (Table 3.1), suggesting that we were tracking potentially

active L1s in the tumor tissues.
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PCR amplification of
L1 promoter using primer set F and R
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Cloning PCR products in
pGEM vector. Blue-white
selection on ampicillin
agar plates
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Figure R18: DNA methylation study (i)Flow chart of L1 5-UTR DNA methylation study.
(ii) Bisulfite-treated genomic DNA was used as template to amplify a 363bp fragment
from L1 5'-UTR containing 19 CpG dinucleotides. Untreated DNA did not show any
band with bilsufite-treated specific primers. N1- Normal, C1 Cancer. (iii) PCR products
from both matched normal and cancer were subcloned into pGEM-T (Promega) and
screened by blue-white selection on agar plates containing IPTG X-Gal. (iv) Plasmid
DNA from white colonies was isolated and checked in agarose gel for the presence of
insert.
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Of the eight paired samples analyzed, significant hypomethylation was detected in five
of the tumor tissues (Sample S1, S2, S3, S4, and S15) relative to matched normal
tissue (Figure R19B; Figure R20A). When comparing normal to matched OSCC tissue,
S15 exhibited the largest difference in hypomethylation (more than 2-fold) in the
cancer tissue whereas S7 and S14 displayed no detectable difference in methylation

level between the cancer and matched normal tissue (Figure R20A).

(A) 5'UTR 3'UTR
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Figure R19: Bisulfite analysis of paired normal cancer tissues: A) Scheme of a full-length
active human L1 containing a 5’-UTR encoding an internal promoter, ORF1p and ORF2p
and a 3’-UTR. The positions of 20 CpG residues analysed in this study are shown as
lollipops. B) Bisulfite analysis of eight paired normal cancer tissues to determine DNA
methylation levels of the L1 promoter in OSCC tissues. An average of 5 clones were Sanger
sequenced for each patient sample. The position of each CpG residue is relative to the
sequence of L1-Hs (Repbase) [Bao et al. 2015]. Open and closed circles denote
unmethylated and methylated cytosines, respectively. Horizontal dashes indicate mutated
CpGsite.
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Table 3.1: Blast results of methylated (paired cancer normal) clone sequences. For both cancer and paired
normal samples, the region of the L1 promoter (shaded yellow) amplified after bisulfite treatment was cloned.
Three to five representative clones were sequenced from each cancer and paired normal samples and then blast
using Rep Base [Bao et al., 2015] to find out in which L1 subfamily those clones are belonged to.

Cancer Paired Normal
Clone # Matched L1 Clone # | Matched L1

Cla L1HS Nla L1HS
Sample 1 Cilb L1HS Nib L1HS

Clc L1P1 Nic L1P1

Cld L1P1 N1d L1HS

Cle No sequence Nle No sequence

C2a L1PA2 N2a L1HS

C2b L1P1 N2b L1HS
Sample 2 C2c L1P1 N2c L1P1

C2d L1HS N2d L1HS

C2e L1HS N2e L1P1

C3a L1HS N3a L1HS

C3b L1P1 N3b L1HS
Sample 3 C3c L1P1 N3c L1P1

C3d L1HS N3d L1P1

C3e L1HS N3e No sequence

C4da L1P1 N4a L1HS

Cab L1P1 N4b L1HS
Sample 4 Cac L1P1 N4c L1P2

C4d L1P1 N4d No sequence

Cde No sequence N4e L1P1

C8a L1HS N8a L1HS

C8b L1HS N8b L1HS
Sample 8 C8c L1P1 N8c L1HS

C8d L1HS N8d L1HS

C8e L1P1 N8e L1HS

Cl13a L1HS N13a L1HS

C13b L1HS N13b L1HS
Sample 13 C13c L1HS N13c L1P1

C13d L1HS N13d L1HS

Cl3e L1HS N13e L1P1

Cl4a L1P1 N14a No sequence

Cl4b L1P1 N14b L1P1
Sample 14 Cl4c L1HS N14c L1P1

Cl4d L1P1 N14d L1HS

Cl4de L1HS N14e L1HS

C15a L1P1 N15a L1HS

C15b L1HS N15b L1P1
Sample 15 C15c L1HS N15c L1HS

C15d L1HS N15d L1HS

C15e L1P1 N15e L1HS
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Further interrogation of specific CpGs within the amplified L1 5-UTR sequence
indicates that not all sites lose methylation in OSCC. Specifically, some positions are
more hypomethylated (site: 4, 5, 8, 9, 10, 12, 14, 15 and 18), while several (site: 2, 3,
11, 13, 16, 17 and 19) show no differences in methylation state between the cancer
and paired normal (Figure R20B). Quantification of methylation at L1-5'-UTR showed
distinct differences when comparing normal methylation index = 64.78+ 2.7) to OSCC
(49.46 £ 3.9) (Figure R20C). The calculation is included in the appendix. These data
demonstrate that L1 promoter CpG dinucleotide hypomethylation is common in OSCC

tissue samples.
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Figure R20: Analysis of methylation status in paired normal cancer tissues: A) %
methylation of 8 OSCC patient tissues relative to matched samples. B) Methylation
levels for each of the twenty CpG dinucleotides in the L1 promoter assayed across the
matched tissues. C) Methylation index for the L1 promoter of eight OSCC tissues
compared to matched normal tissue. The p-value was calculated by 2-tailed paired t-
test.

To determine whether the loss of epigenetic silencing in the 5°-UTR is associated with
L1 protein expression — a requirement for the production of new insertions, we
assayed tissue samples using a polyclonal antibody specific to the RRM domain of
ORF1p (Suret al. 2017). As a control, western blot analysis was carried out using
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lysates from a cell line known to express L1 (MCF-7) and one not known to (Du145
prostate cancer) (Figure R21A)[Chen et al., 2012]. Indeed, we observe a robust band
at 40 kDa — the predicted size of ORF1p — in MCF-7 cells but not Du145. Next, we
performed immunocytochemistry on MCF-7 and Du145 cell lines using the same
ORF1p antibody as an additional control. In agreement with our western blot data, we
observe staining almost exclusively in MCF-7 cells (Figure R21B). Similar to previous
reports, we observe ORF1p primarily in the cytoplasm [Goodier et al., 2007; Doucet et
al., 2010; Horn et al., 2014].
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Figure R21: Human L1 ORF1 protein expression in operated oral cancer samples. A)
Validation of human a-L1 ORFlp (RRM) antibody by immunocytochemistry in
untransfected Dul45 and MCF-7 cancer cell lines. B) Western blot analysis for
endogenous ORF1 in Dul45 and MCF-7 cells (panel 1). Immunoblot with a-GAPDH
serves as a loading control (panel 2). C) IHC staining of oral cancer and matched normal
tissues using a-L1 ORFlp (RRM) antibody. All images were collected at 40X
magnification. N-Normal; C-Cancer; number indicates patient number (e.g. C1- Patient 1
oral cancer tissue; N1- patient 1 matching normal tissue). The cancer tissue section from
patient 2 not treated with primary antibody served as negative control (bottom left
panel); Hematoxylin and eosin staining of sample C2 served as positive control (bottom
right panel).
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The five tissue samples displaying hypomethylated L1 5-UTRs were further
characterized by immunohistochemistry to determine whether loss of epigenetic
silencing led to increased L1 protein expression. Indeed, in three of these tissues (S2,
S3 and S4) we observe significant staining using an antibody specific for the RRM
domain of ORF1p (Figure R21C and Figure R22), supporting an association between
hypomethylation of the L1 5’-UTR and L1 protein expression in OSCC.

3.2.2. Detectable expression of L1 ORF1p in oral cancer samples

Next, we wanted to test how frequent L1 ORF1p expression was across OSCC
samples. Thus, we carried out IHC on a total of twelve post-operated oral cancer
samples. The neoplastic nature of all cancer samples used in this study was confirmed

by hematoxylin and eosin staining (H&E staining).A representative of this staining is

shown in figure R21C (right bottom pan
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Figure R22: ORF1lp immunohistochemistry analysis across oral cancer samples using
human a-L1 ORF1p (RRM) antibody. IHC was performed for ten more OSCC samples to
detect ORF1p expression. All pictures were taken in 40X magnification.
some level of expression in over half of our samples (7 out of 12; 58%) (Figure R21C,
Figure R22). Supporting cancer specific expression in OSCC, we do not observe any
staining using anti-ORF1p in normal oral tissues tested (Figure R21C). Incubation of a

cancer tissue section from patient 2 (C2) without primary antibody functioned as a
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negative control (Figure R21C, left bottom panel). Of the 12 samples screened here,
we found sample C3 (Figure 3A) to display the most intense stain with moderate
expression in four samples (C2, C4, C6, and C7) (Figure R21C and Figure R22)and
low expression in two other samples (C9 and C11) (Figure R22 and Figure
R23A).Furthermore, ORF1p positive tissues revealed that in sample C3 (high
expression) ORF1p appeared predominantly in the nucleus (Figure R22). Likewise,
sample C2 and C4 (moderate expression) also showed nuclear staining withanti-
ORF1p (Figure R21C and Figure R22). In contrast, in low expressing samples our IHC
indicates that ORF1p is mainly cytoplasmic. DAB signal intensities for all the positive
samples were calculated using immunoratio software (Figure 23A).To complement our
IHC analysis, we performed Western blot analysis using total protein lysate from
patient matched normal and OSCC tissue. Consistent with the IHC for sample 3, we
detected robust ORF1p band in cancer lysate (lane C3) (Figure R23B) while no band
was in the lane loaded with lysate from normal tissue (lane N3) (Figure 23B). Protein
lysate from MCF-7 cells served as a positive control (Figure R23B). These data
suggest that L1 ORF1p expression is may be the norm in oral squamous cell

carcinoma.
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Figure R23: Quantification of ORF1p expression in OSCC samples: A) Quantification of
DAB signal intensities, a measure of ORFlp expression in different cancer samples.
Values were calculated and plotted using ImmunoRatio software [Tuominen et al. 2010].
B) Detection of LLORF1p by western blot analysis in whole tissue lysate obtained from
sample C3. The corresponding matched normal (N3, lane 2) served as a negative control
andthe total lysate from the MCF-7 cell line (lane 1) was used as a positive control.
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3.2.3. Aberrant TP53 expression in oral carcinoma

Our knowledge of the mechanisms regulating L1 retrotransposition activity are
incomplete. A recent study reported a positive correlation between TP53 mutation and
L1 protein expression in several types of tumors [Rodic et al., 2014; Wylie et al.,
2016). Indeed Rodic et al. (Wylie et al.,, 2016) demonstrated that the aberrant
expression of TP53 is highly associated with L1 expression in lung, ovarian and
pancreatic carcinoma. Analyzing TP53 expression in ORF1p positive oral carcinoma
samples, we detected TP53 by IHC in three out of the four of the IHC positive samples
(C3, C4, C6 and C11) but not an ORF1p negative sample (C10) (Figure R24). Among
four ORF1p positive samples tested, three samples displayed (C3, C4 and C6) very
high expression of TP53. Furthermore, no ORF1p or TP53 was detected in normal
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buccal mucosa tissue from patient one (N1) (Figure R24).These data suggest that L1

ORF1 protein expression in OSCC is often associated with aberrant TP53 expression.

Figure R24: L1 ORF1p expression in OSCC correlates with aberrant expression of p53. Five
oral cancer samples (C3, C4, C6, C10 and C11) were tested for p53 expression by IHC.
Among those five samples, four (C3, C4, C6 and C11) were ORF1p positive and one (C10)
was negative. Three (C3, C4 and C6) out of five samples showed significant p53 expression.
Normal tissue from patient one (N1) served as a negative control for both ORF1p and p53
staining.
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4.1 Recombinant human ORF2p RT domain protein formed inclusion bodies in

bacterial expression system:

It is hypothesized that L1 element formed a new copy in the genome likely by a coupled
reverse transcription and integration process termed as target primed reverse
transcription(TPRT) which was originally demonstrated for R2 element found in
arthropods and partially characterized for human L1 element [Luan et al., 1993; Luan and
Eickbush 1995; Cost et al., 2002]. The reverse transcription of LImMRNA to cDNA is the
most crucial steps in L1 amplification process [Moran et al, 1996]. Here, the human L1
reverse transcriptase activity has been characterized by cloning different fragments from
ORF2 sequence which contain the central RT domain. The SV1 clone which is 21 amino
acids shorter (474-987) at the N-terminal than predicted RT domain (453-880) [Malik et al.
1999] showed robust expression in bacterial expression system. Previous studies to
characterize the human L1 RT domain activity used either full length or truncated ORF2
(both from 5 and 3’ ends) didn’t show such robust expression of recombinant ORF2p
which has shown in the present study[Clements et al, 1998; Piskareva et al, 2003;
Piskerva et al., 2006]. The expressed RT protein is readily detected in Commassie
stained denatured SDS-PAGE gel from total induced lysate. Although, the amount of
expressed protein was significantly high, the folding of the RT domain protein in bacterial
system was not proper and thus, formed inclusion bodies. It is generally observed that
when only a domain, instead of full length clone(complete protein) expressed in E. coli,
the high-level expression of only domain often formed inclusion bodies ( Singh et al,
2015). Probably, same things happened when RT domain expressed alone instead of full
length ORF2p which failed to express in E. coli. There are several reasons because of
that a protein might form inclusion bodies when expressed in bacteria which are i) high
inducer condition ii) high copy no of plasmid iii) expression under increased temperature
iv) strong promoter system and others (Singh et al., 2015; Upadhyay et al., 2016). Some
of the factors like different temperatures, inducer condition (IPTG), buffer pH were
checked to see the solubility of the RT domain protein. In this study, three different
temperatures (16°C, 30°C and 37°C) were used and the data showed that in all three
temperatures the RT domain protein showed robust expression
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but due to misfolding the RT domain protein formed inclusion bodies. In general 0.4-0.6
mM IPTG concentration is routinely used for expressing protein in bacterial system when
IPTG inducible plasmid is used (for example pET-30b). In-order to verify different
concentration of IPTG, the concentration ranging from 0.02- 0.8mM was checked on
human L1 RT domain protein solubility, although the protein was expressing in significant
high amount in all these concentrations, the protein was not folded properly and thus
formed inclusion bodies. Sometimes growth media used for expression affects the
solubility of the protein [Singh et al., 2005]. The expression analysis in different types of
media (normal LB, SSC, and terrific broth) showed that the human RT domain protein
was present only in inclusion bodies. In the next step, few more RT domain fragments
were cloned after performing some bioinformatics analysis using ORF2 protein sequence.
It has seen that presence of some patches of amino acids and if amino acids composition
of protein are more hydrophobic in nature, the protein likely formed inclusion bodies when
expressed in bacteria where a particular chaperone is absent to facilitate the folding
(Upadhya et al., 2016). There are multiple software available [Agostini et al., 2014; Chang
et al., 2016; Hebditch et al, 2017] in the literature which predicts soluble properties of a
particular stretch of peptide sequence. Analyzing SV1 clone (amino acids 474-987 of
human ORF2) using ccSOL omics webserver [Agostini et al., 2014] showed that the
stretches of amino acids present in SV1 clone have high tendency to misfold and thus
can form inclusion bodies. Taking complete human ORF2 protein sequence as query the
same software [Agostini et al., 2014] showed a clone termed SV3 (amino acids 443-981)
might be soluble in bacterial expression system. The present study showed although SV3
equally expressed like SV1 in bacterial expression system, the protein coming from SV3
clone was not present in soluble fraction. Trying to purify RT domain protein from
inclusion bodies showed that presence of chaotropic agent like urea in soluble buffer
make the RT domain protein soluble. More than 80% protein present in pellet comes to
soluble fraction when urea with concentration 8M was used. Trying to refold the protein
by slowly removing the urea through dialysis showed that the protein formed misfolded
structure thus, formed precipitate in dialysis bag when urea concentration decreased less

than 1M in dialysis buffer. Employing dialysis in buffers with different pH (ranged from pH:
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4-10) did not help; in all these pH protein formed white precipitate in the dialysis bag
when the urea concentration decreases less than 1M. Next, purification of RT domain
protein in denatured condition (RT protein in solubilizing buffer containing 8M urea) using
Ni-agarose chromatography (as recombinant human RT contains six-Histidine residues at
the N-terminal end) showed partially purified RT domain protein. A major fraction of RT
protein always stayed bound with the beads even after using imidazole concentration at
500 mM in elution buffer. The partially purified RT protein was dialyzed to remove
imidazole and urea where final concentration of imidazole and urea was 20mM and 1 M
respectively. The protein was assayed for reverse transcriptase activity by employing L1
element amplification protocol (LEAP) assay and the result showed that the 1M urea
inhibited synthesis of cDNA on Alu RNA template in LEAP assay. It was surprised to see
that very little amount of induced RT protein ( less than 1%) was still in soluble fraction
when analyzed by Western blotting; although most of the protein after induced expression
in bacterial system misfolded and thus formed inclusion bodies. Although, purified RT
protein from soluble fraction using Ni-agarose chromatography didn’t show the bands in
commassie stained SDS-PAGE gel, but it showed significantly high RT activity in reverse
transcriptase assay. Previous studies mainly used poly(rA):oligo(dT) as template/primer
combination followed by measuring of radioactive incorporation of a->**PdNTPs (mainly
dATP) to study the RT activity [Clements et al, 1998; Piskareva et al, 2003; Piskerva et
al., 2006]. Here, we modified the assay as per LEAP protocol [Kulpa and Moran 2006].
We have used Alu RNA (ends with 10 As) as a template which is not present in bacterial
genome from where the RT protein was purified. A RACE primer ends with 10T followed
by 20 nucleotides sequence which does not have any sequence similarity with bacterial
genome was used as primers for synthesis of cDNA using Alu RNA as template. The
assay system used revealed significant good activity of recombinant human RT protein as
compared with MMLV reverse transcriptase on the same template. In our RT activity
assay, SV3 clone showed more activity than SV2 clone. The increase activity might be
due to increased amount of soluble protein or 35 amino acids extra at the N-terminal
region of SV3 clone compared to SV1 clone. It is important to mention that as per Malik et
al [Malik et al., 1999] the human RT domain expand from 453-880 amino acids in human
ORF2p; the SV1 and SV3 clone is 474-987 and 443-981 respectively.
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4.2 Antibodies against L1 encoded proteins (ORF1p and ORF2p) are important

tools to study the biology of L1 retrotransposon:

The antibodies against human L1 proteins (ORF1p and ORF2p) is very important tolls to
study the biology of L1 retrotransposon, especially to find out its expression patterns in
different parts of brain and in different types of cancers; sequence analysis showed in
both instances copy number of L1 is higher compared to controls. Very few laboratories
have made antibody against ORF2p and not a single one is commercially available
[Ergun et al., 2004; Goodier et al., 2004; Sokolowski et al., 2014; De Luca et al, 2016].
Although, two peptide antibodies reported by Goodier et al [Goodier et al., 2004] showed
significant detection of ORF2p in L1 transfected cells, the data showed that the antibody
specially one which raised against the ORF2p C-terminal peptide is not very sensitive and
also showed some extra bands apart from 150 kDa ORF2p. It is not clear whether those
extra bands are truncated version of ORF2p or some other cellular proteins cross-react
with ORF2p antibodies. Recently, De Luca et al. [De Luca et al, 2016] reported antibody
against ORF2p which showed good reactivity in detecting ORF2p in cell lines and cancer
tissues. Here | have tried to make antibody from human ORF2 protein. The SDS-PAGE
gel band purified ORF2p was injected to rabbit which didn’t show any antibody response
against ORF2p. Although, it is not known why the gel band purified human RT is not
immunogenic in rabbit, the same experiment can be repeated in rat or mice to see if those
animals show response again that antigen. Simultaneously purified human L1-ORF1p has
also been tried to raise antibody against that protein. The bacterial induced His tag
ORF1p showed multiple shorter bands after purification. Since, the purified ORF1p
showed shorter bands after purification, antibody raising against ORF1p has been
discontinued, as in parallel antibody against RRM domain of ORF1p showed beautiful
reactivity against human ORF1p [Sur et al., 2017]. It is worthwhile to mention that several
laboratories made antibody against human ORF1p [Raiz et al, 2012; Harris et al., 2010;
Rodic et al., 2014; Chen et al.” 2012; Bratthauer et al.” 1992] and one monoclonal ORF1

antibody is commercially available from EMD Millipore [Rodic et al., 2014] .

4.3 ORF1p expression is common in OSCC:
It has long been hypothesized that L1 retrotransposition activity may contribute to the

onset and progression of cancer. Only recently, with advances in DNA sequencing and
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effective reagents (e.g. antibodies reactive against L1 proteins), have significant
developments been made in our understanding of L1 biology in cancer. Indeed, several
recent studies have demonstrated that L1 retrotransposition is quite common in human
cancers [Lee et al., 2012; Solyom et al.,2012; Iskow et al., 2010 Rodic et al., 2014;
Belancio et al., 2010]. Likewise, it has been shown that about half of common cancers
express human L1 ORF1p [43]. Here, we build on these studies by characterizing L1
ORF1p expression in OSCC samples. In addition to a dearth of data for L1 expression in
OSCC, we chose to focus on this subtype of head and neck cancer because of its high
prevalence, particularly among Indian patients [International Agency for research on
Cancr, ~ World cancer report 2014; World health - organization report
http://www.who.int/oral_health/publications/]. Our analysis of 12 patient samples revealed
that ~60% (7/12) are positive for L1 ORF1p expression. These data are in agreement with
a previous characterization of head and neck cancer samples distinct from OSCC which
identified ~61% positive for ORF1p [43].

Although localization studies have primarily observed ORF1p in the cytoplasm,
occasionally limited number cells do show nuclear localization [Goodier et al., 2007;
Doucel et al., 2010; Horn et al., 2014]. We observe similar localization in the samples
which we carried out IHC for. Specifically, we see strong staining of nuclear ORF1p in
three (C2, C3 and C4) out of the 12 samples tested (Figure R21C and Figure 22). While
ORF1p is absolutely required for retrotransposition in cis [Moran et al, 1996; Wei et al.,
2001] it is unclear currently whether increased nuclear localization of ORF1p is
associated with an increase in insertion frequency. Interestingly, studies of breast cancer
using murine models and human samples have reported L1 proteins (ORF1p and
ORF2p) in the nucleus in advanced stages of cancer [Harris et al., 2010; Chen et al.,
2012; De Luca et al 2016]. Importantly, it has been reported that the samples associated
with nuclear localization of L1 proteins showed very poor clinical outcome [Chen et al,
2012].

4.4 L1 protein expression is associated with hypomethylation of the L1 promoter in
OSCC:
A hallmark of cancer is an altered epigenetic landscape [Lund and van Lohuizen 2004;

Jones et al., 2016]. A large number of frequently hypomethylated loci including the L1
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promoter have been reported in many cancers [Daskalos et al., 2009; Saito et al., 2010;
Rodic et al., 2014]. Our bisulfite analysis (Figure R19B) indicates that hypomethylation of
the L1 5’-UTR also occurs in OSCC. Notably, of the eight paired normal cancer samples
assayed here, four displayed both significant hypomethylation throughout the CG-rich L1
promoter and upregulation of L1ORF1p. Future studies will elucidate the impact of L1
hypomethylation on L1 protein expression and the number of new insertions events on
cancers like OSCC.

4.5 Tumor suppressor p53 protein might have some role in L1 activation in OSCC:

Mutations in p53 and its aberrant expression are common in almost every type of cancer
[Kastenhuber and Lowe 2017; Yue et al., 2017]. Recent reports have shown that p53 can
restrain retrotransposons and that this activity is evolutionarily conserved [Wylie et al.,
2016]. Rodic et al. [Rodic et al., 2014] reported that up-regulation of ORF1p in cancer
tissues is correlated with highly expressed mutant p53. Similarly, we observe elevated
p53 expression in only ORF1p positive samples but not tissues where ORF1p was below
the level of detection. Together, these data warrant further investigation into a potential
role for mutant p53 might in L1 retrotransposition in OSCC. Although future studies,
including L1 insertion analysis (e.g. L1-seq), will address whether L1 contributes to OSCC
genome evolution, alternative functions for ORF1p, including its RNA-binding activity

independent of retrotransposition in OSCC should not be dismissed.
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6.1. Appendix |

6.1.1. Human L1 ORF2p Protein sequence

MTGSNSHITI

DTTYQNLWDA

ETQKTLOKIN

NKLENLEEMD

FLLKLFQSIE

HDQVGFIPGM

RATYDKPTAN

ADDMIVYLEN

IQLTRDVKDL

EKTTLKEIWN

IYNYLIFDKP

LGITIQDIGV

SRIYNELKQI

IIKKSGNNRC

DTCTRMEFIAA

EQKTKHRIFS

LTLNVNGLNS

KTDFKPTKIK

FKAVCRGKFI

ESRSWEFERTI

TELDTYTLPR

KEGILPNSFY

QGWENIRKSTI

ITLNGOKLEA

PIVSAQNLLK

FKENYKPLLK

QOKRARIAKSI

EKNKQWGKDS

GKDFMSKTPK

YKKKTNNPIK

WRGCGEIGTL

LETIAKTWNOQ

PIKRHRLASW

RDKEGHYIMV

ATKTELRIK

ALNAYKRKQE

NKIDRPLARL

LNQEEVESLN

EASIILIPKP

NVIQHINRAK

FPLKTGTRQG

LISNFSKVSG

EIKEDTNKWK

LSQKNKAGGI

LLNKWCWENW

AMATKDKIDK

KWAKDMNRHF

VHCWWDCKLV

PNCPTMIDWI

LIGGN* 1275 aa

Blue : EN domain: ( 1-239 aa)
Red: RT Domain: (453-880 aa)
CCHC domain: (1096-1275 aa)

IKSQDPSVCC

KGSIQQEELT

NLTQSRSTTW

RSKIDTLTSQ

IKKKREKNQT

RPITGSEIVA

GRDTTKKENEF

DKNHVIISID

CPLSPLLFNI

YKINVOKSQA

NIPCSWVGRI

TLPDFKLYYK

LATICRKLKLD

WDLIKLKSFEC

SKEDIYAAKK

QPLWKSVWRE

KKMWHIYTME

IQETHLTCRD

ILNIYAPNTG
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LKELEKQEQT

DTIKNDKGDI

IINSLPTKKS
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AEKAFDKIQQ

VLEVLARAIR

FLYNNNRQTE

NIVKMAILPK

ATVTKTAWYW

PFLTPYTKIN

TAKETTIRVN

HMKKCSSSLA

LRDLELEIPF

YYAAIKNDEF

6.1.2.>0ORF2 amino acids and nucleotide sequence:

THRLKIKGW

APRFIKQVLS

WVHNEMKAET

HSKASRRQET

TTDPTEIQTT

PGPDGFTAEF

KILNKILANR

PFMLKTLNKL

QEKEIKGIQL

SQIMGELPFT

VIYRENAIPI

YONRDIDQWN

SRWIKDLNVK

ROPTTWEKIF

IREMOQIKTTM

DPAIPLLGIY

ISFVGTWMKL

KIYQANGKQK

DLORDLDSHT

KMEFFETNENK

TKIRAELKEI

IREYYKHLYA

YQRYKEELVP

IQOHTIKKLIH

GIDGMYLKII

GKEEVKLSLF

IASKRIKYLG

KLPMTFFTEL

RTEPSEIMPH

PKTIKTLEEN

ATYSSDKGLI

RYHLTPVRMA

PKDYKSCCYK

ETIILSKLSQ

Appendix

~J
(@)

280

350

420

490

560

630

700

770

840

910

980

1050

1120

atgacaggatcaacttcacacataacaatattaactttaaatataaatggactaaattct
M 7T G S T s H I T I L T L N I N G L N S
gcaattaaaagacacagactggcaagttggataaagagtcaagacccatcagtgtgctgt
AT K R H R L A S W I K S © D P S VvV C C
attcaggaaacccatctcacgtgcagagacacacataggctcaaaataaaaggatggagg
I 9 E T H L T C¢C R D T H R L K I K G W R
aagatctaccaagccaatggaaaacaaaaaaaggcaggggttgcaatcctagtctctgat
K I ¥ 9 A NG K Q K K A GV A I L VvV S D
aaaacagactttaaaccaacaaagatcaaaagagacaaagaaggccattacataatggta
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K T b ¥F K P T K I K R D K E G H Y I M V
aagggatcaattcaacaagaggagctaactatcctaaatatttatgcacccaatacagga
K 6 s I 9 ¢ E E L T I L N I Y A P N T G
gcacccagattcataaagcaagtcctcagtgacctacaaagagacttagactcccacaca
AP R F I K 0 Vv L. s D L ¢ R D L D S H T
ttaataatgggagactttaacaccccactgtcaacattagacagatcaacgagacagaaa
rLr I M 6 D F N T P L s T L D R S T R QO K
gtcaacaaggatacccaggaattgaactcagctctgcaccaagcagacctaatagacatc
v N K D T ¢ E L N S A L H ©QQ A D L I D I
tacagaactctccaccccaaatcaacagaatatacatttttttcagcaccacaccacacc
Y R T L H P KBS Ml &E Ymu T H%YEF S Al e H T
tattccaaaattgaccacatagttggaagtaaagctctcctcagcaaatgtaaaagaaca
Y S K I D HFY TV J&EsSEfKE A "L" L B3 BkE e KimR "S5
gaaattataacaaactatctctcagaccacagtgcaatcaaactagaactcaggattaag
E I I T N @ IgmS "D w” S A THIK L "Ee L sR T i
aatctcactcaaagccgctcaactacatggaaactgaacaacctgctcctgaatgactac

N L T @ S RuFg T Tes WRLEK LISENSN_ T 8LL: N= D" fay
tgggtacataacgaaatgaaggcagaaataaagatgttctttgaaaccaacgagaacaaa
W VvV H 'R E S K& Ay ESSET S Ke'M cBg F osE O TN gE SN ER
gacaccacataccagaatctctgggacgcattcaaagcagtgtgtagagggaaatttata
b T T Y ¢ N L W D A F K A V C R G K F I
gcactaaatgcctacaagagaaagcaggaaagatccaaaattgacaccctaacatcacaa
A L N B Y. K& R T JOf E | Re,SARfeg ~D T §Bb, WS s HO
ttaaaagaactagaaaagcaagagcaaacacattcaaaagctagcagaaggcaagaaata
L K E L E K Q E R RL"om"E JT

actaaaatcagagcagaactga agag aaaacccttcaaaaaatcaat
T K I R A E g L B QKT I N

gaatccaggagctggttttttgaaaggatcaacaaaattgatagaccgctagcaagacta
E S R¥ SFg Wikl "F wE "R ® 1% N'@pK T D& R &P%IF A, R L
ataaagaaaaaaagagagaagaatcaaatagacacaataaaaaatgataaaggggatatc
I K KKRRFE "sKil Nm Qp T WD - Th mb  Kes N D 8K G B
accaccgatcccacagaaatacaaactaccatcagagaatactacaaacacctctacgca
T T D P gl E &m0 & T " RAEEL Y "Y' 'K HY L@ A
aataaactagaaaatctagaagaaatggatacattcctcgacacatacactctcccaaga
N K L E N L B EM D T F L D T Y T L P R
ctaaaccaggaagaagttgaatctctgaatcgaccaataacaggctctgaaattgtggceca
L N @ E E V™SE & L NSRAEP: T8 "G" S E T VW A

ataatcaatagtttaccaaccaaaaagagtccaggaccagatggattcacagccgaaﬂr
I I N S L p T K K S P G P D G F T A E F
taccagaggtacaaggaggaactggtaccattccttctgaaactattccaatcaatagaa
Y 9 R ¥ K E E L v P F L L K L F Q S I E
aaagagggaatcctccctaactcattttatgaggccagcatcattctgataccaaagcecg
K & 6 I .. P N S F Y E A s I I L I P K P
ggcagagacacaaccaaaaaagagaattttagaccaatatccttgatgaacattgatgca
G R DT T XK K EN F R P I S L M N I D A
aaaatcctcaataaaatactggcaaaccgaatccagcagcacatcaaaaagcttatccac
K I L N K I L A N R I Q©Q Q H I K K L I H
catgatcaagtgggcttcatccctgggatgcaaggctggttcaatatacgcaaatcaata
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H D O V G F I P G M Q G W F N I R K S I
aatgtaatccagcatataaacagagccaaagacaaaaaccacatgattatctcaatagat
N VvV I 0 H I N R A K D K N H M I I S I D
gcagaaaaagcctttgacaaaattcaacaacccttcatgctaaaaactctcaataaatta
A E K A F D K I 0 @ P F M L K T L N K L
ggtattgatgggacgtatttcaaaataataagagctatctatgacaaacccacagccaat
G I b G T Yy ¥ K I I R A I Y D K P T A N
atcatactgaatgggcaaaaactggaagcattccctttgaaaaccggcacaagacaggga
I I L. N G O K L E A F P L K T G T R Q G
tgccctcectctcaccgcetcectattcaacatagtgttggaagttctggeccagggcaatcagg
c p L S .P L L F N I VvV L E V L A R A I R
caggagaaggaaataaagggtattcaattaggaaaagaggaagtcaaattgtccctgttt
Q E K Fel SKEnGREIE Q L "GC R SRk Visk "y S L F
gcagacgacatgattgtttatctagaaaaccccatcgtctcagcccaaaatctcecttaag
A DD MsI VXY L E N P I VvV S A Q N L L K
ctgataagcaacttcagcaaagtctcaggatacaaaatcaatgtacaaaaatcacaagca
I T Se =k~ E° S=s KLV Sesg iy K 8T N sy “@_ =K "ES O A
ttcttatacaccaacaacagacaaacagagagccaaatcatgggtgaactcccattcaca
e Lt TH Ny NEER 8 Ow™T_ - BEg S w0 5 TE=“M pGC [E QEles oD cqdC T
attgcttcaaagagaataaaatacctaggaatccaacttacaagggatgtgaaggacctc
I A S PKe RELEK, Yo'l G IS Ofeme 7R DV K D L
ttcaaggagaactacaaaccactgctcaaggaaataaaagaggagacaaacaaatggaag
Bl KaoEg N &Ky P | Tin, M EpiEEH =15 K §B, s T BN K W K
aacattccatgctcatgggtaggaagaatcaatatcgtgaaaatggccatactgcccaag
emse—by CEESY W B Y CemBle I ofNimel | VA KR, g A | eesspmmmD
gtaatttacagattcaatgccatccccatcaagctaccaatgactttcttcacagaattyg
W, I YER ENENT "R SIS K" L° 5P F'M T ,~F § & T PP
gaaaaaactactttaaagttcatatggaaccaaaaaagagcccgcattgccaagtcaatce
Efg Kol "' wls "W SF8 T N O&EK SRS EY Ry, & A K @S™ 1T
ctaagccaaaagaacaaagctggaggcatcacactacctgacttcaaactatactacaag
b S GellK SN K A " C5Ges Tiawl g L " B D Fa® KAl Y W K
gctacagtaaccaaaacagcatggtactggtaccaaaacagagatatagatcaatggaac
AgT V TomK S A W YAWE Y Q N R Dguls D OQm W N
agaacagagccctcagaaataatgccgcatatctacaactatctgatctttgacaaacct
R T Eg P Slgkm T MmsmP. H _jmssY N S s, T RF D K P
gagaaaaacaagcaatggggaaaggattccctatttaataaatggtgctgggaaaactgg
EE K N K @ wWw 6 K D s L F N K W C W E N W

ctagccatatgtagaaagctgaaactggatCCcttccttacaccttatacaaaaatcaat
L A I ¢C R K L K L D P F L T P Y T K I N
tcaagatggattaaagatttaaacgttaaacctaaaaccataaaaaccctagaagaaaac
S R w I K D L N V K P K T I K T L E E N

ctaggcattaccattcaggacataggcgtgggcaaggacttcatgtccaaaacaccaaaa
L ¢ T T 1 9 D I G V G K D F M S K T P K
gcaatggcaacaaaagacaaaattgacaaatgggatctaattaaactaaagagcttctgc
A M A T K D K I D K W D L I K L K S F C
acagcaaaagaaactaccatcagagtgaacaggcaacctacaacatgggagaaaattttt
T A K E T T I R V N R Q P T T W E K I F
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gcaacctactcatctgacaaagggctaatatccagaatctacaatgaactcaaacaaatt
AT Yy s s D K GG L I s R I Y N E L K O I
tacaagaaaaaaacaaacaaccccatcaaaaagtgggcgaaggacatgaacagacacttc
Y K KK T N N P I K K W A K D M N R H F
tcaaaagaagacatttatgcagccaaaaaacacatgaagaaatgctcatcatcactggcecc
s K B D I Y A A K K H M K K C S SS L A
atcagagaaatgcaaatcaaaaccactatgagatatcatctcacaccagttagaatggca
I R E M o I K T T™ M R Y H L T P V R M A
atcattaaaaagtcaggaaacaacaggtgctggagaggatgcggagaaataggaacactt
I I K K S G N N R CW R'G C G E I G T L
ttacactgttggtgggactgtaaactagttcaaccattgtggaagtcagtgtggcgattc
L # ¢ W wWwW D C K L V ©Q P L W K S V W R F
ctcagggatctagaactagaaataccatttgacccagccatcccattactgggtatatac
L R D L E IS EFE IRERE®F D) Pejrmmig P L FLf. G I =Y
ccaaatgagtataaatcatgctgctataaagacacatgcacacgtatgtttattgcggca
P N E Y R SEppe™C ¥ K . D g C T R . M "B I 428 A
ctattcacaatagcaaagacttggaaccaacccaaatgtccaacaatgatagactggatt
L F T & ™ G T AW N O g"PAR=C==PE TS M § Di Wil
aagaaaatgtggcacatatacaccatggaatactatgcagccataaaaaatgatgagttc
K K M. Wef Hiam™ o To J¥ §FEL("°"Y A ‘AF L"K*™ . gD F F
atatcctttgtagggacatggatgaaattggaaaccatcattctcagtaaactatcgcaa
I S HeV G TEWALMELKgIs E«T glgpf «L 58 KpgmlL g S | Q
Gaacaaaaaaccaaacaccgcatattctcactcataggtgggaattga
E ¢ B Tp K H R pu sl gS L 'l G Se NI -

SV2RTSacFwd: B=ACTATTGAGCTCgaaggaaatagagacacaa-9
SV2RTNotRev: 5-ACTATT GCGGCCG Ci8fqttttcttctagggt-3’

SV3RTSacFwd: BFACT GAGCTCgcaggaagaagttgaatctctgaat=d]

ACTATT and ACT sequences at the begining for sitting restriction enzyme at the end of
PCR amplified insert for proper digestion

GAGCTC is Sacl site

GCGGCCGCis Notl site

g an extra nucleotide added for making right frame

88 stop codon

6.1.3. pBS-hL1RT
Human RT domain (1422 —2961 nu) is cloned in pBS KS(-) EcoRI-BamHI sites
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mm..ttgatatcgaaﬂrtaccagaggtacaaggaggaactggtaccattccttctgaaactattc

caatcaatagaaaaagagggaatcctccctaactcattttatgaggccagcatcattctgatacca
aagccgggcagagacacaaccaaaaaagagaattttagaccaatatccttgatgaacattgatgca
aaaatcctcaataaaatactggcaaaccgaatccagcagcacatcaaaaagcttatccaccatgat
caagtgggcttcatccctgggatgcaaggctggttcaatatacgcaaatcaataaatgtaatccag
catataaacagagccaaagacaaaaaccacatgattatctcaatagatgcagaaaaagcctttgac
aaaattcaacaacccttcatgctaaaaactctcaataaattaggtattgatgggacgtatttcaaa
ataataagagctatctatgacaaacccacagccaatatcatactgaatgggcaaaaactggaagca
ttceccectttgaaaaccggcacaagacagggatgccecctectcectcacecgectectattcaacatagtgttyg
gaagttctggccagggcaatcaggcaggagaaggaaataaagggtattcaattaggaaaagaggaa
gtcaaattgtccctgtttgcagacgacatgattgtttatctagaaaaccccatcgtctcagecccaa
aatctccttaagctgataagcaacttcagcaaagtctcaggatacaaaatcaatgtacaaaaatca
caagcattcttatacaccaacaacagacaaacagagagccaaatcatgggtgaactcccattcaca
attgcttcaaagagaataaaatacctaggaatccaacttacaagggatgtgaaggacctcttcaag
gagaactacaaaccactgctcaaggaaataaaagaggagacaaacaaatggaagaacattccatgc
tcatgggtaggaagaatcaatatcgtgaaaatggccatactgcccaaggtaatttacagattcaat
gccatcccecatcaagctaccaatgactttcttcacagaattggaaaaaactactttaaagttcata
tggaaccaaaaaagagcccgcattgccaagtcaatcctaagccaaaagaacaaagctggaggecatce
acactacctgacttcaaactatactacaaggctacagtaaccaaaacagcatggtactggtaccaa
aacagagatatagatcaatggaacagaacagagccctcagaaataatgccgcatatctacaactat
ctgatctttgacaaacctgagaaaaacaagcaatggggaaaggattccctatttaataaatggtgce

tgggaaaactggctagccatatgtagaaagctgaaactggatCCactagttctagagcggccgc .........

6.1.4:SV1: pET 28a-RT (Swapping of EcoRI- Notl fragment from pBS to pET28a)

atgggcagcagccatcatcatcatcatcacagcagcggcctggtgeccgecgecggcagccatatggcet

agcatgactggtggacagcaaatgggtcgcggatccgaaﬂrtaccagaggtacaaggaggaactg

gtaccattccttctgaaactattccaatcaatagaaaaagagggaatcctccctaactcattttat
gaggccagcatcattctgataccaaagccgggcagagacacaaccaaaaaagagaattttagacca
atatccttgatgaacattgatgcaaaaatcctcaataaaatactggcaaaccgaatccagcagecac
atcaaaaagcttatccaccatgatcaagtgggcttcatccctgggatgcaaggctggttcaatata
cgcaaatcaataaatgtaatccagcatataaacagagccaaagacaaaaaccacatgattatctca
atagatgcagaaaaagcctttgacaaaattcaacaacccttcatgctaaaaactctcaataaatta
ggtattgatgggacgtatttcaaaataataagagctatctatgacaaacccacagccaatatcata
ctgaatgggcaaaaactggaagcattccctttgaaaaccggcacaagacagggatgccctcectctea
ccgctcctattcaacatagtgttggaagttctggccagggcaatcaggcaggagaaggaaataaag
ggtattcaattaggaaaagaggaagtcaaattgtccctgtttgcagacgacatgattgtttatcta
gaaaaccccatcgtctcagecccaaaatctceccttaagetgataagcaacttcagcaaagtctcagga
tacaaaatcaatgtacaaaaatcacaagcattcttatacaccaacaacagacaaacagagagccaa
atcatgggtgaactcccattcacaattgcttcaaagagaataaaatacctaggaatccaacttaca
agggatgtgaaggacctcttcaaggagaactacaaaccactgctcaaggaaataaaagaggagaca
aacaaatggaagaacattccatgctcatgggtaggaagaatcaatatcgtgaaaatggccatactg
cccaaggtaatttacagattcaatgccatccccatcaagctaccaatgactttecttcacagaattg
gaaaaaactactttaaagttcatatggaaccaaaaaagagcccgcattgccaagtcaatcctaage
caaaagaacaaagctggaggcatcacactacctgacttcaaactatactacaaggctacagtaacc
aaaacagcatggtactggtaccaaaacagagatatagatcaatggaacagaacagagccctcagaa
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ataatgccgcatatctacaactatctgatctttgacaaacctgagaaaaacaagcaatggggaaag
gattccctatttaataaatggtgctgggaaaactggctagccatatgtagaaagctgaaactggat
CCactagttctagagCggCCgCactcgagcaccaccaccaccaccactgagatccggctgctaa

Red: pET 28a vectrorseq
Black: RT domain
Blue:pBS vector sequence

6.1.5. pET-hL1RT protein sequence

MGSSHHHHHHSSGLVPRGSHMASMTGGQQMGRGSEFYQRYK
EELVPFLLKLFQSIEKEGILPNSFYEASIILIPKPGRDTTKKEN
FRPISLMetNIDAKILNKILANRIQQHIKKLIHHDQVGFIPGMetQ
GWFNIRKSINVIQHINRAKDKNHMetl ISIDAEKAFDKIQQPF Met
LKTLNKLGIDGTYFKIIRAIYDKPTANIILNGQKLEAFPLKTGT
RQGCPLSPLLFNIVLEVLARAIRQEKEIKGIQLGKEEVKLSLFA
DDMetIVYLENPIVSAQNLLKLISNFSKVSGYKINVQKSQAFLY
TNNRQTESQIMetGELPFTIASKRIKYLGIQLTRDVKDLFKENY
KPLLKEIKEETNKWKNIPCSWVGRINIVKMetAILPKVIYRFNAI
PIKLPMetTFFTELEKTTLKFIWNQKRARIAKSILSQKNKAGGIT
LPDFKLYYKATVTKTAWYWYQNRDIDQWNRTEPSEIMetPHIY
NYLIFDKPEKNKQWGKDSLFNKWCWENWLAICRKLKLDPLVL
ERPHSSTTTTITEIRLL

Red letters are extra amino acids coming from vector backbone.Black letters indicate RT protein
sequence. There are extra 34 and 20 amino acids at the N-ter and C-ter respectively.

Total no. of amino acids translated including vector amino acids: 527
Molecular weight and PI of the protein is 61.2kDa and 9.1 respectively.

6.1.6. SV2: pET 30b-RTsy2 (PCR amplified fragment using primer pairs SV2RTSacFwd
and SV2RTNot Rev as indicated L1 nucleotide sequence at the top cloned in Sacl- Notl
site of pET30b)

atgcaccatcatcatcatcattcttctggtctggtgccacgcggttctggtatgaaagaaaccgcect
gctgctaaattcgaacgccagcacatggacagcccagatctgggtaccgacgacgacgacaaggcc

atggcgatatcggatccgaattcgagCthaaggaaatagagacacaaaaaacccttcaaaaaatc
aatgaatccaggagctggttttttgaaaggatcaacaaaattgatagaccgctagcaagactaata
aagaaaaaaagagagaagaatcaaatagacacaataaaaaatgataaaggggatatcaccaccgat
cccacagaaatacaaactaccatcagagaatactacaaacacctctacgcaaataaactagaaaat
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ctagaagaaatggatacattcctcgacacatacactctcccaagactaaaccaggaagaagttgaa
tctctgaatcgaccaataacaggctctgaaattgtggcaataatcaatagtttaccaaccaaaaag
agtccaggaccagatggattcacagccgaattctaccagaggtacaaggaggaactggtaccattc
cttctgaaactattccaatcaatagaaaaagagggaatcctccctaactcattttatgaggccage
atcattctgataccaaagccgggcagagacacaaccaaaaaagagaattttagaccaatatceccttg
atgaacattgatgcaaaaatcctcaataaaatactggcaaaccgaatccagcagcacatcaaaaag
cttatccaccatgatcaagtgggcttcatccctgggatgcaaggctggttcaatatacgcaaatca
ataaatgtaatccagcatataaacagagccaaagacaaaaaccacatgattatctcaatagatgca
gaaaaagcctttgacaaaattcaacaacccttcatgctaaaaactctcaataaattaggtattgat
gggacgtatttcaaaataataagagctatctatgacaaacccacagccaatatcatactgaatggg
caaaaactggaagcattccctttgaaaaccggcacaagacagggatgccecctcectcectcaccgcectecta
ttcaacatagtgttggaagttctggccagggcaatcaggcaggagaaggaaataaagggtattcaa
ttaggaaaagaggaagtcaaattgtccctgtttgcagacgacatgattgtttatctagaaaacccc
atcgtctcagcccaaaatctccttaagctgataagcaacttcagcaaagtctcaggatacaaaatce
aatgtacaaaaatcacaagcattcttatacaccaacaacagacaaacagagagccaaatcatgggt
gaactcccattcacaattgcttcaaagagaataaaatacctaggaatccaacttacaagggatgtg
aaggacctcttcaaggagaactacaaaccactgctcaaggaaataaaagaggagacaaacaaatgg
aagaacattccatgctcatgggtaggaagaatcaatatcgtgaaaatggccatactgcccaaggta
atttacagattcaatgccatccccatcaagctaccaatgactttcttcacagaattggaaaaaact
actttaaagttcatatggaaccaaaaaagagcccgcattgccaagtcaatcctaagccaaaagaac
aaagctggaggcatcacactacctgacttcaaactatactacaaggctacagtaaccaaaacagca
tggtactggtaccaaaacagagatatagatcaatggaacagaacagagccctcagaaataatgcececg
catatctacaactatctgatctttgacaaacctgagaaaaacaagcaatggggaaaggattcccta
tttaataaatggtgctgggaaaactggctagccatatgtagaaagctgaaactggatcccttectt
acaccttatacaaaaatcaattcaagatggattaaagatttaaacgttaaacctaaaaccataaaa

accctagaagaaaacgCggCCgCtga

6.1.7. pET 30b-RTsy,protein sequence

MHHHHHHSSGLVPRGSGMKETAAAKFERQHMDSPDLGTDDDDKAMATSDPNSSSKEIETQKTLQOKI
NESRSWFFERINKIDRPLARLIKKKREKNQIDTIKNDKGDITTDPTEIQTTIREYYKHLYANKLEN
LEEMDTFLDTYTLPRLNQEEVESLNRPITGSEIVAIINSLPTKKSPGPDGFTAEFYQRYKEELVPE
LLKLFQSTEKEGILPNSFYEASIILIPKPGRDTTKKENFRPISLMNIDAKILNKILANRIQQHTKK
LIHHDOQVGEFIPGMOGWENIRKSINVIQHINRAKDKNHMI ISIDAEKAFDKIQOPFMLKTLNKLGID
GTYFKITRATYDKPTANITILNGOKLEAFPLKTGTROQGCPLSPLLEFNIVLEVLARATIRQEKEIKGIQ
LGKEEVKLSLFADDMIVYLENPIVSAQONLLKLISNESKVSGYKINVOKSQAFLYTNNRQTESQIMG
ELPFTIASKRIKYLGIQLTRDVKDLEKENYKPLLKEIKEETNKWKNIPCSWVGRINIVKMAILPKV
IYRFNAIPIKLPMTFFTELEKTTLKEIWNQKRARTIAKSILSQKNKAGGITLPDFKLYYKATVTKTA
WYWYONRDIDOWNRTEPSEIMPHIYNYLTEFDKPEKNKOQWGKDSLENKWCWENWLATCRKLKLDPFL
TPYTKINSRWIKDLNVKPKTIKTLEENGR®

Red: pET 30b vector sequence

Black: RT domain

Total no. of amino acids translated including vector amino acids: 689
Molecular weight and PI of the protein is 80.2kDa and 9.5 respectively.
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6.1.8. SV3: pET 30b-RTsys (PCR amplified fragment using primer pairs SV3RTSacFwd
and SV2RTNot Rev as indicated L1 nucleotide sequence at the top cloned in Sacl- Notl
site of pET30b)

atgcaccatcatcatcatcattcttctggtctggtgccacgcggttctggtatgaaagaaaccgcet
gctgctaaattcgaacgccagcacatggacagcccagatctgggtaccgacgacgacgacaaggcc

atggcgatatcggatccgaattcgagCthcaggaagaagttgaatctctgaatcgaccaataaca
ggctctgaaattgtggcaataatcaatagtttaccaaccaaaaagagtccaggaccagatggattc
acagccgaattctaccagaggtacaaggaggaactggtaccattccttctgaaactattccaatca
atagaaaaagagggaatcctccctaactcattttatgaggccagcatcattctgataccaaagccg
ggcagagacacaaccaaaaaagagaattttagaccaatatccttgatgaacattgatgcaaaaatc
ctcaataaaatactggcaaaccgaatccagcagcacatcaaaaagcttatccaccatgatcaagtg
ggcttcatccctgggatgcaaggctggttcaatatacgcaaatcaataaatgtaatccagcatata
aacagagccaaagacaaaaaccacatgattatctcaatagatgcagaaaaagcctttgacaaaatt
caacaacccttcatgctaaaaactctcaataaattaggtattgatgggacgtatttcaaaataata
agagctatctatgacaaacccacagccaatatcatactgaatgggcaaaaactggaagcattccct
ttgaaaaccggcacaagacagggatgccctctctcaccgcectecctattcaacatagtgttggaagtt
ctggccagggcaatcaggcaggagaaggaaataaagggtattcaattaggaaaagaggaagtcaaa
ttgtccctgtttgcagacgacatgattgtttatctagaaaaccccatcgtctcagcccaaaatcetce
cttaagctgataagcaacttcagcaaagtctcaggatacaaaatcaatgtacaaaaatcacaagca
ttcttatacaccaacaacagacaaacagagagccaaatcatgggtgaactcccattcacaattgcet
tcaaagagaataaaatacctaggaatccaacttacaagggatgtgaaggacctcttcaaggagaac
tacaaaccactgctcaaggaaataaaagaggagacaaacaaatggaagaacattccatgctcatgg
gtaggaagaatcaatatcgtgaaaatggccatactgcccaaggtaatttacagattcaatgccatc
cccatcaagctaccaatgactttcttcacagaattggaaaaaactactttaaagttcatatggaac
caaaaaagagcccgcattgccaagtcaatcctaagccaaaagaacaaagctggaggcatcacacta
cctgacttcaaactatactacaaggctacagtaaccaaaacagcatggtactggtaccaaaacaga
gatatagatcaatggaacagaacagagccctcagaaataatgccgcatatctacaactatctgatc
tttgacaaacctgagaaaaacaagcaatggggaaaggattccctatttaataaatggtgctgggaa
aactggctagccatatgtagaaagctgaaactggatcccttccttacaccttatacaaaaatcaat

tcaagatggattaaagatttaaacgttaaacctaaaaccataaaaaccctagaagaaaacgCggCcc
gCtga
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6.1.9. pET 30b-RTsysprotein sequence

MHHHHHHSSGLVPRGSGMKETAAAKFERQHMDSPDLGTDDDDKAMAISDPNSSSQEEVESLNRPIT
GSEIVAIINSLPTKKSPGPDGFTAEFYQRYKEELVPFLLKLFQSIEKEGILPNSFYEASIILIPKP
GRDTTKKENFRPISLMNIDAKILNKILANRIQQHIKKLIHHDQVGFIPGMQGWENIRKSINVIQHT
NRAKDKNHMIISIDAEKAFDKIQQPFMLKTLNKLGIDGTYFKIIRAIYDKPTANI ILNGQKLEAFP
LKTGTRQGCPLSPLLFNIVLEVLARATIRQEKEIKGIQLGKEEVKLSLFADDMIVYLENPIVSAQNL
LKLISNFSKVSGYKINVQKSQAFLYTNNRQTESQIMGELPFTIASKRIKYLGIQLTRDVKDLFKEN
YKPLLKEIKEETNKWKNIPCSWVGRINIVKMAILPKVIYRFNAIPIKLPMTFFTELEKTTLKEFIWN
QKRARIAKSILSQKNKAGGITLPDFKLYYKATVTKTAWYWYQNRDIDQWNRTEPSEIMPHIYNYLT
FDKPEKNKQWGKDSLENKWCWENWLATCRKLKLDPFLTPYTKINSRWIKDLNVKPKTIKTLEENGR
*

Red:  pET 30b vectrorseq

Black: RT domain

Total no. of amino acids translated including vector amino.acids: 594

Molecular weight and PI of the protein is 68.7kDa and 9.6 respectively.
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6.2. Appendix Il

6.2.1. The details of patients used in this study are in the following table:

Serial

Smoking/tobacco

no. Age Sex Tissue type ORF1p p53 Chewing status
1 45 Male tongue negative ND Yes
buccal N | Yes
2 70 Male mubosa positive ND
3 29 Male Succ positive positive 488
mucosa
4 35 Male Rhcedl positive positive fros
mucosa
Male Ericcal negative e
5 53 mucosa ND
Male bhicgal positive positive s
6 58 mucosa
Male jjugea) positive fos
7 46 mucosa ND
8 54 Male tongue negative ND Yes
Male bjiccal positive [fes
9 67 mucosa ND
10 42 Male tongue negative | negative Yes
Female paes! positive negative jfes
11 45 mucosa
Male juFa negative =
12 45 mucosa ND
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6.3. Appendix lll

6.3.1. >L1 Promoter (5’-UTR) sequence (L1.3, Accession # 19088.1)
GGGGGAGGAGCCAAGATGGCCGAATAGGAACAGCTCCGGTCTACAGCTCCCAGCGTGAGCGACGCAGAA
GACGGTGATTTCTGCATTTCCATCTGAGGTACCGGGTTCATCTCACTAGGGAGTGCCAGACAGTGGGCGC
AGGCCAGTGTGTGTGCGCACCGTGCGCGAGCCGAAGCAGGGCGAGGCATTGCCTCACCTGGGAAGCGCA
AGGGGTCAGGGAGTTCCCTTTCTGAGTCAAAGAAAGGGGTGACGGTCGCACCTGGAAAATCGGGTCACT
CCCACCCGAATATTGCGCTTTTCAGACCGGCTTAAGAAACGGCGCACCACGAGACTATATCCCACACCTGG
CTCGGAGGGTCCTACGCCCACGGAATCTCGCTGATTGCTAGCACAGCAGTCTGAGATCAAACTGCAAGGC
GGCAACGAGGCTGGGGGAGGGGCGCCCGCCATTGCCCAGGCTTGCTTAGGTAAACAAAGCAGCCGGGA
AGCTCGAACTGGGTGGAGCCCACCACAGCTCAAGGAGGCCTGCCTGCCTCTGTAGGCTCCACCTCTGGGG
GCAGGGCACAGACAAACAAAAAGACAGCAGTAACCTCTGCAGACTTAAGTGTCCCTGTCTGACAGCTTTG
AAGAGAGCAGTGGTTCTCCCAGCACGCAGCTGGAGATCTGAGAACGGGCAGACAGACTGCCTCCTCAAGT
GGGTCCCTGACTCCTGACCCCCGAGCAGCCTAACTGGGAGGCACCCCCCAGCAGGGGCACACTGACACCT
CACACGGCAGGGTATTCCAACAGACCTGCAGCTGAGGGTCCTGTCTGTTAGAAGGAAAACTAACAACCAG
AAAGGACATCTACACCGAAAACCCATCTGTACATCACCATCATCAAAGACCAAAAGTAGATAAAACCACAA
AG

Yellow sequence- analyzed for methylation state in this study.
Total CpGs=39 (red)
CpGs in amplified sequence=19

For both cancer and paired normal samples, the region of the L1 promoter (shaded yellow)
amplified after bisulfite treatment and cloned. Three to five representative clones were
sequenced from each cancer and paired normal samples and then blast using Rep Base [22] to
find out in which L1 subfamily those clones are belonged to. The clones were then aligned using
Clustal omega (https://www.ebi.ac.uk/Tools/msa/clustalo/) to = determine the number of
unmethylated C in CpG dinucleotides.

As a representative, the alignment result for sample 1 [normal (N1)- 4 clones and cancer (C1) -4
clones] is shown below which was used to make Figure 1A. The similar kind of alignment was
performed for other 7 samples but not included in the supplementary text.

C1-Cancer tissue from patient 1
N1-Paired normal tissue from patient 1
a,b,c,d- four representative clones sequenced
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6.3.2. Alignment of consensus L1HS with four clones obtained from C1

L1IHS =~ —mmmmmmm oo AAGGGGTCAGGGAGTTCCCTT
Clb CCGACGTCGCATGCTCCCGGCCGCCATGGCCGCGGGATTAAGGGGTTAGGGAGTTTTTTT
Cla CCGACGTCGCATGCTCCCGGCOGCCATGGCCGCEGGAT TAAGGGGTTAGGGAGTTTTTTT
Clc CCGACGTCGCATGCTCCCGGCCGCCATGCCCGCGGGAT TAAGGGGTTAGGGAGT TTTTTT
cid CCGACGTCGCATGCTECCGGCECCCATGCCEGCGEGAT TAAGGGGTTAGECAGTTTTTTT
kkhkAkkkkk K*Akkkkkk*k * *
L1HS TCCGAGTCAAAGAAAGGGGTGACGGACG-CACCTGGAAAATCGGGTCACTCCCACCCGAA
Clb TTCGAGITAAACAAAGGGGTGACGGACG-TATTTGGAAAATCGGGTTATTTATATTTGAR
Cla TTCGAGTTAAAGAAAGGGGTGACGGACG-TATTTGGAAAATCGGGTTATTTTTATTCGAA
Clc TTTGAGTTAAAGAAAGGGGTGATGGACGGTATTTGGAARATCGGGTTAT TTTTATTCCAA
cid TTTGAGTTAAAGAAAGGGGTGATGGACGGTATTTGGAARATCGGGTTATTTTTATTTGAA
* kkhkk*k Khkkkhkkhkkhkkkkhkkkxk * % * kkhkkrkkkkkkhkkikxkk *x Kk * * %
L1HS TATTGCGCTTTTCAGACCGGCTTAAGAAACGGCGCACCACGAGACTATATCCCACACCTG
Clb TATTGCGTTTTTTAGATTGGTTTAAAAAACGGCGTATTACGAGATTATATTTTATATTTG
Cla TATTGCGTTTTTTCGACGGGTTTAAGAAACGGCGTATTACGAGATTATATTTTTTATTTG
Clc TATTGCGTTTTTTCGACGGGTTTAAAAAATGGTGTATTATGAGATTATATTTTGTATTTG
cid TATTGCGTTTTTTCGATAGGTTTAAAAAAAGGCGTATTACGAGATTATATTTCGTATTTG
*kkkkkhkkkx Kkkk*k * % Kk K*khkk*k Kkkkx k**x Kk *x * kkkk Kkkhkkk*k * * %
L1HS GCTCGGAGGGTCCTACGCCCACGGAATCTCGCTGATTGCTAGCACAGCAGTCTGAGATCA
Clb GTTCGGAGGGTITTACGTTTACGGAATTTGGTTGATTGTTAGTATAGTAGTTTGAGATTA
Cla GTTTGGAGGGTTTTATGITTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTA
Clc CTTTGAAGGGTTTTATGTTTATGGAGTTTTGTTGATTGT TAGTATAGTAGT TTGAGATTA
cid GTTTGGAGGGTTTTATGTTTATGGAGTTTTGTTGATTGT TAGTATAGTAGT TTGAGATTA
*x ok * Kk Kk kK * k) x * kkk kK Kk k kkkkkk kkk Kk k) K*khkk K*Akkkkk*k X
L1HS AACTGCAAGGCGGCAACGAGGCTGGGGGAGGGGCGCCCGCCATTGCCCAGGCTTGCTTAG
Clb AATTGTAAGGTGGTAGCGAGGTTGGGGGAGGGGCCTTCGTTAT TGTTTAGGTTTGTTTAG
Cla AATTGTAAGGTGGTAGTGAGGTGGGGGGAGGGGTGTTTGTTATTGT TTAGGTTTGATTAG
Clc AATTGTAAGGTGGTAGTGAGGTTEGGGGAGGGGTGTTTGTTATTGTETAGGTITGT TTAG
cid ATTTGTAAGGCGGTAGCGAGGT TGGGGEAGCCGCGTTTGTTATTGT TTAGGTTTGTTTAG
* Kk Kkkhkkkx k*kx X * k k% Ak Kk kkkKxkk*x * * * k Kk % *kk kkkx Kkkkx*k
L1HS GTAAACAAAGCAGCCGGGAAGCTCGAACTGGGTGGAGCCCACCACAGCTCAAGGAGGCCT
Clb GTAAATAAAGTGGTTGGGAAGTTCGAATTGGGTGGAGTTTAT TATAGT TTAAGGAGGTTT
Cla GTAAATAAAGTAGTTAGGAAGTTTGAATTGGGTGGAGT TTATTATAGT TTAAGGAGGTTT
Clc GTAAATAAAGTAGTTTGGAAGTTTGAATTGGGTGGAGT TTAT TATAGT TTAAGGAGGTTT
cid GTAAATAAAGTAGTTAGGAGGTTTGAATTGGGTGGAGTTTAT TATAGT TTAAGGAGGTTT
kkhkkkk Kkkhkk*k * *k*k Kk K Kk KkkhkkkkkhkkKk*k * * Kk kK Kkkkkkk*k *
L1HS GCCTGCCTCTGTAGGCTCCACCTCTGGGGGCAGGGCACA-———————===——————————
Clb GTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGGCCG
Cla GTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGGCCG
Clc GTTTGTTTCTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGGCCG
cid GTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGGCCG

* * % * kkkkkkx X * * kkkkkk Kkkxkk Kk Kk
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6.3.3. Alignment of consensus L1HS with four clones obtained from N1

L1HS =~ oo m oo oo AAGGGGTCAGGGAGTTCCC
Nlc GCCCGACGTCGCATGCTCCCGGCCGCCATGGCCGCGGGATTAAGGGGT TAGGGAGTTTTT
N1b GCCCGACGTCGCATGCTCCCGGCCGCCATGGCCGCGGGATTAAGGGGTTAGGGAGTTTTT
Nla GCCCGACGTCGCATGCTCCCGGCCGCCATGGCCGCGGGATTAAGGGGTTAGGGAGTTTTT
N1d GCCCGACGTCGCATGCTCCCGGCCGCCATGGCCGCEGGATTAAGGGGTTAGGGAGTTTTT

kkhkA Ak hkkkk K*AkkkkkKh*k

L1HS TTTCCGAGTCAAAGAAAGGGGTGACGGAC-GCACCTGGAAAATCGGGTCACTCCCACCCG
Nlc TTTTTGAGTTAAAGAAAGGGGTGACGGACGGTATTTGGARAATCGGGTTATTTTTATTCG
N1b TTTTCGAGTTAAAGAAAGGGGTGACGGAC-GTATTTGGAAAATCGGGTTATTT TTATTTA
Nla TTTTTGAGTAAAAGAAAGGGGTGACGGAC-GTATTTGGAAAATCGGGTTATTTTTATTCG
N1d TTTTTGAGTAAAAGAAAGGGGTGACGGAC-GTATTTGGAAAATCGGGTTATTTTTATTCG
* Kk x kAhkkk Kkhxkkhkkhkhkkkhkkhkrkkhkkhkikkkhkikrkhkk*x Kk X kAhkkkkhkhkkxkkkhkkkxkk *x Xk *
L1HS AATATTGCGCTTTTCAGACCGGCTTAAGAAACGGCGCACCACGAGACTATATCCCACACC
Nlc AATATTGCGTTTTTTCGACGGGT TTAAAAAACGGCGTATTATGAGATTATATTT TGTATT
N1b AATATTGCGTTTTTCGGATCGGT TTAAGAAACGGTGTATTACGAGAT TATATTTCGTATT
Nla AATATTGCGTTTTTCGGATCGGTTTAAAAAGCGGCGTATTACGAGATTATGTTTCGTATT
N1d AATATTGCGTTTTTCGGATCGGTTTAAAAAGCGGCGTATTACGAGATTATGTTTCGTATT
Kk khkkkkhkkk Kkhkk*k * % *k Kkkhkkk kK Kk*k * *x kkkk Kkkk X *
L1HS TGGCTCGGAGGGTCCTACGCCCACGGAATCTCGCTGATTGCTAGCACAGCAGTCTGAGAT
Nlc TGGTTTGGAGGGTTTTACGTTTACGGAGT TTCGTTGATTGTTAGTATAGTAGT TTGAGAT
N1b TGGTTTGGAGGGTTTTACGT TTATAGAGT TTCGTTGATTATTAGTATAGTAGT TTGAGAT
Nla TGGTTCGTAGGGTTTTACGT TTATGGAGT TTCGTTGATTGTTAGTATAGTAGT TTGAGAT
N1d TGGTTCGTAGGGTTTTACGT TTATGGAGT TTCGTTGATTGTTAGTATAGTAGT TTGAGAT
*kkhk*k Kk Kk Kkkkk*k * Kk Kk x * *k Kk kkk kkkk*k *kkhkk Kk kk kkhkk Kkkkhkkk*k
L1HS CAAACTGCAAGGCGGCAACGAGGCTGGGGGAGGGGCGCCCGCCATTGCCCAGGCTTGCTT
Nlc TAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGGGCGTTCGT TAT TGTTTAGGTTTGATT
N1b TAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGGGTGTTCGTTATTGTTTAGETTTGTTT
Nla TAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGGGTATTCGT TATTGT TTAGGT TTGATT
N1d TAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGGGTATTCGTTATTGTTTAGGTTTGATT
*khkk Kkk K*k (k) *k X *kkhkkk khrkkkhkkkkkkk*k * % * k k% *kk Kkk*x k%
L1HS AGGTAAACAAAGCAGCCGGGAAGCTCGAACTGGGTGGAGCCCACCACAGCTCAAGGAGGC
Nlc AGGTAAATAAAGTAGATGGGAAGTTTGAATTGGGTGGAGTTTATTATAGT TTAAGGAGGT
N1b ATTTAAATAAAGTAGTTGGGAAGTTTAAATTGGGTGGAGTTTATTATAGT TTAGGGAGGT
Nla AGGTAAATAAAGTAGTTGGGAAGT TTGAAGTGGGTGGAGTTTATTACAGT TTAAGGAGGT
N1d AGGTAAATAAAGTAGT TGGGAAGT TTGAAGTGGGTGGAGT TTATTACAGTTTAAGGAGGT
* kK Kk khkkk k% *kkkkk KX Xk Kkkhkkkkkhkkk*k * * Kk k Kk Kkkkk*K
L1HS CTGCCTGCCTCTGTAGGCTCCACCTCTGGGGGCAGGGCACA———————————————————
Nlc TTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTTGGGTATAGATAAATCACTAGTGCGGC
N1b TTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTTGGGTATAGATAAATCACTAGTGCGGC
Nla TTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGGC
N1d TTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGGC

* % * % * kkkkkkx X * * kkkkkk *xk x *x
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6.3.4. Sanger sequences of bisulfite treated L1 5'UTR clone sequences from 8 paired normal cancer
tissues used for methylaion analysis of L15'UTR in OSCC.

L1HS 5'UTR sequence nucleotide 209-571

AAGGGGTCAGGGAGTTCCCTTTCCGAGTCAAAGAAAGGGGTGACGGACGCACCTGGAAAATCGGGTCACTCCCACC
CGAATATTGCGCTTTTCAGACCGGCTTAAGAAACGGCGCACCACGAGACTATATCCCACACCTGGCTCGGAGGGTCC
TACGCCCACGGAATCTCGCTGATTGCTAGCACAGCAGTCTGAGATCAAACTGCAAGGCGGCAACGAGGCTGGGGGA
GGGGCGCCCGCCATTGCCCAGGCTTGCTTAGGTAAACAAAGCAGCAGGGAAGCTCGAACTGGGTGGAGCCCACCAC
AGCTCAAGGAGGCCTGCCTGCCTCTGTAGGCTCCACCTCTGGGGGCAGGGCACAGACA

Paired cancer sample 1

>Cla
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTCGACGGGTTTAAGAAACGGCGTATTACGAGATTATATTTTTTATTITGGTTTGGAGGGTTTTAT
GTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTGGGGGGAGGG
GTGTTTGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTAGGAAGTTTTAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>Clb
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATGTATTTGGAAAATCGGGTTATTTATATTT
AAATATTGCGTTTTTTAGATTGGTTTAAAAAACGGCGTATTACGAGATTATATTTTATATTTGGTTCGGAGGGTTTTAC
GTTTACGGAATTTGGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTGGTTCGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>Clc
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGATGGACGGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTTTTTTCGACGGGTTTAAAAAATGGTGTATTATGAGATTATATTTTGTATTTGGTTTTAAGGGTTTTA
TGTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGG
GTGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTTAAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTCTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C1d
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGATAGACGGTATTTGGAAAATCGGGTTATTTTTATT
TGAATATTGCGTTTTTTCGATAGGTTTAAAAAAAGGCGTATTACGAGATTATATTTCGTATTTGGTTTGGAGGGTTTTA
TGTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAATTTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GCGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAGGTTTTAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT
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255 280 285 270 275 280 285 290 285 300
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Appendix

Paired normal sample 1

>N1la
AAGGGGTTAGGGAGTTTTTTTTTTGAGTAAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTCGGATCGGTTTAAAAAGCGGCGTATTACGAGATTATGTTTCGTATTTGGTTCGTAGGGTTTTA
CGTTTATGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGG
GTATTCGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTAGGAAGTTTGAAGTGGGTGGAGTTTATTACAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N1b
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATIT
AAATATTGCGTTTTTCGGATCGGTTTAAGAAACGGTATATTACGAGATTATATTTCGTATTTGGTTTGGAGGGTTTTAC
GTTTATAGAGTTTCGTTGATTATTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GTGTTCGTTATTGTTTAGGTTTGTTTATTTAAATAAAGTAGTTAGGAAGTTTAAATTGGGTGGAGTTTATTATAGTTTA
GGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTITGGGGGTTGGGTATAGATAAATCACT

>N1lc
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGACGGACGGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTTTTTTCGACGGGTTTAAAAAACGGCGTATTATGAGATTATATTTTGTATTTGGTTTGGAGGGTTTTA
CGTTTACGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGATAGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTTGGGTATAGATAAATCACT

>N1d
AAGGGGTTAGGGAGTTTTTTTTTTGAGTAAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTCGGATCGGTTTAAAAAGCGGCGTATTACGAGATTATGTTTCGTATTTGGTTCGTAGGGTTTTA
CGTTTATGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGG
GTATTCGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTAGGAAGTTTGAAGTGGGTGGAGTTTATTACAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT
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>N1la
7 5% BIOSYSTEImS N-31_SP6 KB_3730_POPT_BDTWA mob
ignal. G:T4 AB4 T:111 C:118 AveSig: 98 C#9 WH3 Plate Name.FORM-13 TS.:51 CRL1024 QV20+:1004

e e A N R T - R LT
CATAT GGTCGACCTGCAG ATACGCTACCGCCA

%20
SERARRRNRRRREND '
A'C'GYAATAHCTCCACCCACT'rc,u.,\c'rcc'rAAc':sct-TM-MCC'

oo uhmmumm AT

I llIlllllllllIIIIIIIIIIIIIllllllllllllllIIIIIII [IRRRRNRRNY
AATCAAACCTAAACAATAACGAATACCCCT CCCCCAACCTCACTAGGGC T TTACAAT TTAATGTCAAACTACTATACTAACAAT

175 180 185 1% 196 200 208 210 215 220 225 230 235 240 245 250

260 2100 2150 2220 2250 2200 2550 2400 2450 2500 2100 2750 2000 200 250

(A RRRRERN TRRRRRRANRRARRRRRRNRRRRRIIN IRRR RN NE) [ RRRARINY )
CAACGAAACTCCATAAACGTAAAACCCTACGAACCAAATACGAAACATAATCT CGTAATACGCCGCTTTTTAAACCGATCEGA

260 265 270 275 280 285 2950 285 200 05 310 5 320 326 330 335

3060 300 ns 3200 s 2200 50 3400 M50 3500 3550 ki 3650 amo arso 800 3_0 00 350
cema. A e PR I P A B2 - - .- A AL A AR
>N1b
Signal G:33 A43 T:54 C:49AvgSig: 44 C#24 W.AS Piate Name FORM-13 TSi49 CRL'629 QV20+5642
' r. 4t ! B L L T T e L L LT e —
] B GCGGCCGCAC TAGTGAT T TATC TATAC GCA AG BCCEA
5 10 15 20 25 30 35 40 48 50 55 €0 65 70 s 80
8000
4000 —
2000 ~

20 £ 30 400 “o 500 220 600 20 700 900

. RRRNRRRRRRRR sERRRRnndRRRRR RN LER AR )
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85 20 95 100 105 110 116 120 125 130 135 140 145 160 155 180 186
€000 —
4000—-
2000

1050 1o 15 1200 120 1300 1350 1400 500 & 1800 1650 1700 750 1800 180 1900
semnn RN RN NN NN O Nk unannnnnunnl il dmunuinniiindundninntiainnininl
AAACAAACCTABRACAATAACGAACACCCCTCOCCCAACCTCGCTACCGCCT TACAAT TTAATCT CAAACTACTATACTAATAAT

178 180 188 180 196 200 208 210 216 220 2285 230 236 240 245 250

8000 —
4000
2000 —
e
260 2100 N 2200 2250 2300 2550 2400 250 2500 2550 2000 2650 2700 2750 2800 ?A") ?‘"{ﬂ 2250

itsniinn sannbubnnnunninnnnifiinnonnais i Binnlnn n
CAACGAAACTCTATAAACGTAAAACCCTCCAAACCAAATACGAAATATAATCTCOTAATATACCG -TCTTAAACCGA CCGA
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000 —
4000 —
2000 =

360 300 s 320 »Hn 300 3350 2400 M0 3500 3550 3300 3650 3700 3750 800 3850 3500 30
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-~ PEERRSIN - S N
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>N1lc
N — - - - -
Signal: G.47 A'57 T.73 C:71 AvgSig: 62 C#.23 W:BS Piate Name FORM-13 TS:51 CRL.763 QV20+:836
see.nnmunl wla Boaluw snbonnbublunlnbonont il Dunnd . . . _.
GG AGCTCT CCCATAT GGT CGACCT GCAGGCGGCCBCACTAGT GATTTATCTATACCCAACCCCCA
5 10 15 20 25 20 35 40 as s0 5 60 65 70 75 a0

%0 100 150 200 @0 0 30 400 L 500 2 600 - 700 e &x 820 00

L L L R R R R Rl R e E L A A L R R AR R LA R AR R RN RN RN
AAATAAAACCTACAAAAACAAACAAACCTCCT TAAACTATAATAAACT CCACCCAAT TCAAACTTCCTATCTACTT TATTTACCT
20 o5 100 108 110 18 120 125 130 135 140 145 150 165 180 165
4000
3000
2000
1000

1060 M0 1150 12005 1250, 1300 13500 MO0 || 450 1500 | 150 o 1800 100 TS0 1600 1850 1500 1950
SRR RR RN R RN RN R d e a e BN nn RODRRRNRRRRDRRRRERENNNE IRRARRNERERnERRRIIIIRIRRINY

AATCAAACCTAAACAATAACGAACGCCCCTCCCCCAACCTCACTACCGCTTTACAATT TAATCTCAARCTACTATACTAACAA
178 180 185 190 195 200 208 210 215 220 28 230 238 240 245 280

260 2100 215 2200 2250 2200 0 2400 2450 2500 2550 2000 2650 2700 2750 2800 2850 2500
ARRRRRRRRRRRERERRRRRRRL BRRRERN RN RN RN R R RN RN R RN npnnrEAnnn [}
CAACGAAACTCCGTAAACGTAAAACCCT CCAAACCAAATACAAAATATAAT CTCATAATACGCCETTTT TTAAACCEGTCGAA
256 260 265 270 215 280 285 290 235 300 305 310 318 320 325 330 335

60 3100 NS 200 3250 3200 3350 2400 M0 3500 35590 ¥ 3650 370 750 3800 3_0 3500 R0

Inst ModeiName:3730/0FTIPLEX-XE-25102-001 Pira Base OVS _ Primed on: Mar 13,2017 23:11:56 IST
Raauancn Seannse Safasn 2 02 0 e - LRl Flactranhasnsoam Nats Pasa 1 of 5§
>N1d
U 2L I UIUJ’ EASSL LY = ege_Sro MBSV (D Y31y
sgnal. G35 A 42 T.E0 C47 AvgSig: 43 G222 W.CE Piate Name FORM-13 TS:53 CRL:BB5S QV20+:688
L N e R R N T
CATATGGTCGACCTGCAGGCGGCCGCA GTGATTTATCTATACCC TACCCCCA
s 10 15 20 25 30 35 40 45 £0 55 5 70 75 80 85
2000
1500 —

1000 —
500~

100 8o 200 250 300 30 400 <20 500 Y20 600 o 700 o 200 B% 200 220
L R R R N R R R R R RN AR RN RN
WA AATAAAACOT ACAAAAACAAACAAACCTCCT TAAACTGTAATAAACT CCACCCACT TCAAACTTCCTAACTACTT TATTTACET
20 95 100 108 110 115 120 125 130 136 140 145 150 155 180 185 170
2000
1500 =
1000 —
600 =

1060 100 150 120 1250 4300 4350 MO0 1460 1500 1550 1600 65D
TR R RN R RN NN R N R R AR N RRR RN RN RRRARRARNR
AAT CAAACCTAAACAATAACGAATACCCCTCCCCCAACCT CACTACCGCT TTACAA

178 180 185 190 195 200 205 210 218 220 228 2% 235 2 248 250 235

26D 2100 2150 220 2250 2200 Fal 2400 2450 2500 2550 2500 2650 20 2750 20800 2850 200 250

LR RN R R R R R R R R R R R R RN RN RN
CAACGAAACTCCATAAACGTAAAACCCTACGAACCAAATACGAAACATAATCTCGTAATACGCCGCTTTTTAAACCGATCCG

280 2685 270 275 280 285 290 285 200 205 310 315 320 325 330 35

wen 3100 s 320 3250 00 3350 2400 0 3500 3550 B0 3650 3700 arsn =00 3|0 3600 050
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Paired cancer sample 2

>C2a
AGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTCG
AATATTGCGTTTTTTAGATCGGTTTAAGAAACAGCGTATTACGAGATTATATTTTATACTTGGTTTAGAGGGTTTTACG
TTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAATGAGGTTGGGGGAGGGGT
GTTCGTTATAGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCCCGCGGCCATGGCGGCCGGAGC
ATGCGACTCGCCAAGT

>C2b
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGATGGACGGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTTTTTTCGACGGGTTTAAAAAATGGTGTATTATGAGATTATATTTTGTATTTGGTTTTAAGGGTTTTA
TGTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGG
GTGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTTAAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTCTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCAC

>C2c
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGATAGACGGTATTTGGAAAATCGGGTTATTTTTATT
TGAATATTGCGTTTTTTCGATAGGTTTAAAAAAAGGCGTATTACGAGATTATATTTCGTATTTGGTTTGGAGGGTTTTA
TGTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAATTTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GCGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAGGTTTTAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATITITGGGGGTAGGGTATAGATAAATCAC

>C2d
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTCGACGGGTTTAAGAAACGGCGTATTACGAGATTATATTTTTTATTITGGTTITGGAGGGTTTTAT
GTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTGGGGGGAGGG
GTGTTTGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTAGGAAGTTTTAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITTTGGGGGTAGGGTATAGATAAATCACT

>C2e
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATGTATTTGGAAAATCGGGTTATTTATATTT
AAATATTGCGTTTTTTAGATTGGTTTAAAAAACGGCGTATTACGAGATTATATTTTATATTTGGTTCGGAGGGTTTTAC
GTTTACGGAATTTGGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTGGTTCGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATITITGGGGGTAGGGTATAGATAAATCACT
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>C2a
N BlOSYySsTEems C51-1_TTF KE_3730_POP7_BDTV3.mob
jnal G271 Ai336 1295 C.373 AvgSig: 344 C#.40 W.AD Piate Name 17_0151 TS43 CRL1003 QV20+:1015

L N e R R R RN R IR il
AGITGE GG AG TG CATG G TG GG GCCGCOATGG COGCGGG AT TTAT CTATACCC TACCCCCAAAAATAAAACG T AGAA A A ACAA

250 300 3% 00 4% 500 600 0 700 o &0 850 900 920
lllllllllllllllllllllllllllllllll llllllllllllllllllIlllllllllllllllllllllllllllll l

S na o o

TRRAE e R RN RRR RN N RN R e RN RRRR RN RN RN RN N RN R R RN RN RN RN RN RORRRROLE
AACACCCC TCCELCAACCTCATTRCCGCCTTACAAT TTAATCTCARACTACTATACTAACART CAACGAAATTCCGTAAACGTA

170 175 180 185 190 198 200 205 210 215 220 25 220 235 240 245 260

Humlmmmmulhmnnm A A A A AR A
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lllllllllllllllllllllllllllIllllllllllllllllIllllllllllIllllllllllllllllllllllllllll
AAACCCTCTAAACCAAGTATAAAATATAATCTCGTAATACGCTGTTTCTTAAACCCGATCTAAAAAACGCAATATTCGAATAAAA
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1000
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0 M 30 2% 300 WO M00 mo 3500 3550 300 3650 700 | 3702600 3850 00 WSO
>C2b
R ——
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Signal G:180 A:236 T.243 C:244 AvgSig: 225 C#37 W.D10 Plate Nama:17_015-1 T545 C 6 QV20+:1063
......... Fa..omnull . l Talbue. 00 REcRRN) llllllllllIlllllllllncnnlnul
TOGEGAAT G CAT CCA COCO T 78 GGAGCTCTCCCA TAT G GT CGACCT GCAG GCGGECGCAC TAGT GATTTATCTATACCETAC

0 1m0 a0 30 400
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CCCCAARAATAAA cca CCCAA TTCCA
85 a0 95 00 0 130 156 80

o l I nmm i mummmn hmumun uln

1060 100 0 1700
IlllllllllllllIllllllllllllllllIIl llllllllllll lllllllllllllllllllIIIIIIIIIIIIIIl
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Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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hmmmunmmmmuu“ulmuhumlnnmmnhmulmmum

350 3550 3300 3650 310 aTs0 3E00 B_/0 3500 0
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>C2c
[ ™ 4 BibSystems C51-3_5P8 KE_3730_POP7_BDT3.mob

Sagnal G994 A 109 T.115 C:119 AvgSig: 108 C#:36 WE10 Plate Name:17_015-1 TS.47 CRL 1008 QV20+:1012

«Bue vmnnal s bndnpa. il IMsnni iR,
CACT AGTGATTTAYCTATACCC AC

55 60 65 70 75 80

g o-
oO-
O™
oO-
-
O -
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-

.
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1 ) X ¢ O L
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IllllllllllllllllllllllllllllllllllllIlll"lllllll'.lllll'l.lllllllllll.lllllllllllll
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.l'lll'lllll'llllll.lllllllll'lll'llll.l'lllllllllllllllll.ll.lllll.lllll.lllllllll
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TAACAAT CAACAAAACTCCATAAACATAAAACCCTCCAAACCAAATACGAAATATAATCTCGTAATACGCCTTTTTIIAAACE

255 260 265 270 275 280 285 260 295 300 308 310 315 220 325 3%
1000
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B AT AT
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T mmmnxhumuhmmum A A Al
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>C2e
|nal G171 Ac194 T.214 C:227 AvgSig: 201 C#34 W.G10 Piate Name:17_015-1 TS:46 CRL 1070 QV20+.1054
e B e td ol D R R RN RN RN R RN RN RO RN A R n nunnnnnn Ol
CAGTATTATG CATCAA CGCG T TCTCCCATATGGTCGACCT GCAGGC CCGCACTAGTGATTTATCTATACCCTACC
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’lllllllllllllllllllllllllllllllllIlllllllllllllllllllll lllllllllllllllllllllllllllll
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1000 I i f A
th A I \l
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ACAAT CAACCAAAT TCCGTAAACGTAAAACCCT CCGAACCAAATATAAAATATAATCTCEGTAATACBCCGTTTTTTAAACCAAT
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Paired normal sample 2

>N2a
AAGGGGTTAGGGAGTTTTTTTTTTGAGTAAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTITATTC
GAATATTGCGTTTTTCGGATCGGTTTAAAAAGCGGCGTATTACGAGATTATGTTTCGTATTTGGTTCGTAGGGTTTTA
CGTTTATGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGG
GTATTCGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTAGGAAGTTTGAAGTGGGTGGAGTTTATTACAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N2b
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTT
AAATATTGCGTTTTTCGGATCGGTTTAAGAAACGGTATATTACGAGATTATATTTCGTATTTGGTTTGGAGGGTTTTAC
GTTTATAGAGTTTCGTTGATTATTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GTGTTCGTTATTGTTTAGGTTTGTTTATTTAAATAAAGTAGTTAGGAAGTTTAAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N2c
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGATAGATGGTATTTGGAAAATTGGGTTATTTTTATT
TTAGTATTGTGTTTTTTTGACGGGTTTAAAAAACGGCGTATTAGGAGATTATATTTTATATTTGGTTCGGAGGGTTTTA
TGTTTACGGAGTTTTATCGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTAATAGTTAGGTTGGGGGAGGG

107



Appendix

GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAGGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITITGGGGGTAGGGTATAGATAAATCC

>N2d
AAGGGGTTAGGGAGTTTTTTTTTTGAGTAAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTCGGATCGGTTTAAAAAGCGGCGTATTACGAGATTATGTTTCGTATTTGGTTCGTAGGGTTTTA
CGTTTATGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGG
GTATTCGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTAGGAAGTTTGAAGTGGGTGGAGTTTATTACAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTITGGGGGTAGGGTATAGATAAATCACT

>N2e
AGGGGTTACGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGCCGGACGGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTCGACGGGTTTAAAAAACGGCGTATTATGAGATTATATTTTGTATTTGGTTTGGAGGGTTTTAC
GTTTACGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAAGCGGTAGTGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGCTTAGGTAACTAAAGTAGATAGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATITTITGGGGGTAGGGTATAGATAAATCACT

>N2a
_ el e = - . J
inal G838 A:102 T.108 G111 AvaSig: 102 C#:33 WH10 Plate Nama:17_015-1 T5:46 CRL:1010 QV20+:965
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>N2b
I waw A UJ’ EASSLLE =) .3 1-L_Sre NB_J7W_Fum i DU | ¥3. 1T
anal G145 AX176 1194 C:202 AvgSig: 179 Cr:48 WAT1 Piate Name:17_015-1 TS50 CRL 1063 QV20+:1022

PaRnnRRnaniRiontnmn.
GGCCGCACTA GT GAT TTAT GTATAGGC TAG

85 70 75 80

Fne wnnuuta nin ol Baniliunii}
©

l )
CATGY CTATT WCCCA cG CG TG GGAGC CTCCCA AT GGTCGACCTGCAGG
5 10 15 2 25 0 3 40 45 50 55

2

f
=0 10 o 200 200 po s 30 A0 40 500 600 700 o &0 820 900 020
(ARLARAREN]] llll'llllllllllllllllllllllll'll'lllll|ll|lllllll|llllllllllllllllllllllll
CCCCAAAAATARAAACCTACAAAAACAAACAAACCTCCT TAAACTATAATALACTCCACCCAATTY TAAACTTCCTAACTACTTTATT
90 o 100 108 10 15 120 125 130 13§ 120 145 150 156 180 185

A A A A

1060 [EM00 NS0T 1200 4250 13000 1350 00 1450 1500 1580 1900 | 9850 1700  7TSOF 1600 194850 1500 1950
SERRRR RN RN R RN a e n DN DR R DR R R a R NN RN RN RN RN ARRRRRRRRRREND
TAAATAAACAAACC TAAACAATAACGAACACCCCTCCCCCANCC TCGCTACCGCET TAGAATTTAATGTCAAACTACTATACTA

176 180 188 10 195 200 205 210 215 220 228 230, 235 240 245 250

A A A A A A o e

260 2100 215 2200 2250 2200 2550 2400 250 2500 2550 2600 2850 2700 2150 2800 250 200 250

LR R N R R R N RN RN NN RN RN RN
ATAATCAACGAAACTCTATAAACGTAAAACCCTCCAAACCAAATACGAAATATAATCT CGTAATATACCGTT TCTTAAACGCGAT

260 285 27 275 280 285 280 285 00 305 310 315 320 225 330 335

%M

>N2c

‘ Ho] ol mietein o
=D Biosystems N81-3_TT KE_3710_POPT_S0TVa.meb
inal G232 A:363 T.364 C:362 AvaSig: 335 C#:32 W:HE Piste Name 17_015-1 TS.4D CRL.9ES QV20+:962

sa R RRRRRRRnRaRRauninll
CAAAAATAAAACCTACAAAAACKAA

&0 85 70 75 8a

e LIPS IR RN TN N TR TR RNl
ACATGG ICG AG TCG CAT GCTCCGGCCGC(‘ATGGCCGCGGGIT TATGCTATACCCT

5 10 15 20 25 30 3% 40 a5 50
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™
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1 llllllllllllllllllllll|llllllllllllllllllllllllllllllllllllllllllllllllll
A
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e e

1060 M0 1150 1250 1300 1350 | 400 14500 1500 (950 1900 650 1700 150 1600 1850 100 1950
lllIIllllllllllllllllllllllllIIIIIIIIIIIIIIllIIIllllllllllllllIIIIIIIIIIIIIIIIIIIIII
AACGCCCCTCCCCCAANCCTAACTAT TACCT TACAATTTAATCT CAAACTACTATACTAACAATCGATAAAACTCCGTAAACATA
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moo—'

A et i
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IlllllllIIIIIIIIIIIIIIIIIIIIlllllIIIIIIIIIIIIIIIIIIIIIIIIIlllIIIIIIIIIIIIIIIIIIIIIll
AAACCCTCCGAACCAAATATAAAATATAATCTCCTAATACGCCETTTTTTAAACCCGTCAAAAAAACACAATACTAAAATAAAA
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iDDO—
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>N2d

\ ‘-\PFIIM“ T s St e S ————.
A6 Blosystems NS1-4_SP6 KB_3730_POP7_BDTV3.mob
agnal G145 AL172 1180 C107 AvgSig: 175 Cr.468 W.C11 Plate Name:17_015-1 TS49 CRL 1066 QV20+:1020

P T SR, LA w we wBa unnANN _ennbalina il lllll R IRl
TATTCCTTTTCATCACGCG TTG BGAGCTCTCCCATAT GGTCGACCT GCAGGCGGCCGCACTAGTGAT TTATCTATACCCTAC

820 00

2:0
SRR RN R AR R RN RN NN RN D RRRRN RN AR RN RN RN RN AR RRRRRRR AR AR RRRRRRRARNN

w0 100 1m0 2m a0 300 30 400 aw 500 %0 oo L) 700 =1 &0

CCCCAAAAAT AL AACCTACAAAAACAAACAAACOT CCT TAAACTGTAATAAACTCCACCCACTTCAAACTT CCTAACTACTTTAT

85 20 a5 100 105 1o 115 120 128 130 135 140 145 150 155 160 165

ANV o muuumm“hm A AR R A

1060 " 150 1250 1200 1350 1400 140 1500 1550 16500 1650 1700 1750 1800 1850 1500 190

llllIlllllllllIlllllllllllllllllll ARR R a R RN R RN NRRR R R RN NNERR RN RN AR RRRRRRARRRR
TACCTAATCAAACCTAAACABRT AACGAATACCCC TCCCCCAACCTCACTACCGCTT TACAATT TAAT CTCARACTACTATACT

170 175 180 185 180 195 200 205 210 216 220 228 20 238 240 248 250

1000

1000

AR mhhl AR AR AR A ) s A

2600 2100 00 2200 2250 2200 2400 2450 2500 2550 2000 2650 2700 2750 2800 2550 200 2250

lllllllllllllllllllllllIllllllllllllllllllIllllllllllllllllllllllllllllllllllllllll
ACAATCAACGAAACTCCATAAACGTAAAACCCTACGAACCAAATACGAAACATAATCTCGTAATACGCCGCTTTTTAAACCGA

255 260 265 270 275 280 285 230 285 200 305 310 315 320 325 330 335

>N2e
[ ™ Blosystems NE1-5_T7E KE_3730_POP7_BOT/3 mob
Hgnal: G:204 A'131 T-169 C:100 AvgSig: 151 C#39 W.B10 Flata Name:17_015-1 TS:37 CRLI310 QV20+:481
- .- e wmnmEN_nnnutenn bl whn i -ullllllllllllllll. wn-r-nnunlBl
CAAMGGG AC O'AG TEG CATG G T.0CC G BCCGCCATEG CCGCG GG AT TAAGGGGT TAGGGAGTTTTTT T T 1T GAGICTA A4 GAARGGGE
5 10 18 20 25 a0 5 0 s 50 5 80 85 0 15 80 a5

0 100 1m0 200 0 0 30 A0 A0 500 50 600 o 0 o &0 820 200 2%0

L R R R R R R R R
GACGGTATT T GGAAAATC GEGT TATTT TTATTCGAATAT TGEGTT T TTTCOACGGG T TTAAAAAACGBEGTATTATG
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Felfnannan Bl i dooNenctcancnae o unll _au_wwen. il T 055
ATTATATTTTGTATTTGGTT TGGAGGGTTYTACGTTTACGGAGTTYCGATGATTGTAACTATCGTAGTTTGAGAT AAATTTA

176 180 185 180 198 200 208 210 215 0 225 230 238 240 245 2580
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Paired cancer sample 3

>C3a
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTCTATTC
GAATATTGATTTTTTTAGATCGGTTTAAAAAATGGTGTATTATGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAT
GTTTATGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGGG
TGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTA

>C3b
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGATAGATGGTATTTGGAAAAGCGGGTTATTTTTATT
TTAATATAGTGTTTTTTAGATGGGTTTAAAAAATGGTATATTAGGAGATTATATTTCGTATTTGGTTCGGAGGGTTTTA
CGTTTATGGAGTTTTATTGAATGTTAGTATAGTAGTTTGAGATTAAACGGTAAGGTGGTAGTGAGGTTGGGGGAGG
GGAGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAAGTTTGAATTGGGTGGAGTTTATTATAGTT
CAAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCAC

>C3c
AAGGGGTTAGGGAGTTTTTTTTTITAGTTAAAGAAAGGGGTGATAGACGGTATTTGGAAAATTGGGTTATTTTTATTTT
AATATTGTATAATTTTAATGGGTTTAATAAATGGTATATTAGGAGATTATATTTTATATATGGTTTGGAGGGTTTTACG
TTTACGGAGTTTTATTTGTTGTTAGTATAGTAGTTTGAGATAAAGTTGTAAGGCGGTAGTAAGGTTGGGGGAGGGGC
GTTCGTTATTGTTTAGGTTTGAGTTGGTAAATAAAGTGGTTAGGAAGTTTAAATTGGGTGGGGTTTATTAAAGATTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTA

>C3d
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTCTATTC
GAATATTGATTTTTTTAGATCGGTTTAAAAAATGGTGTATTATGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAT
GTTTATGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGGG
TGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C3e
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTCTATTC
GAATATTGATTTTTTTAGATCGGTTTAAAAAATGGTGTATTATGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAT
GTTTATGGAATTTITGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGGG
TGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT
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>C3a

e ® _wammn b be. QRRRRRRRRRRRND
TGGGAGCTCTCCCATATGGTCBACCTGC
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1 (RRSRIRRENIRRERERRN]

AAAAATAAAACCTACAAAAACAAACAAACCTCC TTAAACTATAATAAACTCCACCCAAT CTTCCAAACTACTTTATTT
85 a0 a5 100 108 110 115 120 125 130 135 140 145 150 155 180

MO 15 120 1250 10 130 400 1450 4500 1D 1600 850 700 TS0 1600 1650 1500
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ACCTAAACAAACCTAAACAATAACAAACACCCCT GCICCCAACCTCACTACCACCT TACAATTTAATCTICAAACTACTATACT
170 178 180 188 10 195 200 206 210 215 220 225 20 23 240 245

260 2100 2% 220 2% 2200 2350 2400 2450 2500 0 2000 2650 2700 2750 700 2850 2900 =0
(RRRRR]) i (R R N R R N R R RN RN R RN RN RN AR RN RN
CAATCAACAAAATTCCATAAACATAAAACCCTCTAAACCAAATATAAAATATAATCT CATAATACACCATTTTTITAAACCGA
250 255 250 265 270 275 280 285 290 285 300 205 310 315 320 325 330

WE0 310 N 3200 23250 300 3350 2400 3450 3500 B0 3300 3650 a0 3750 B00 x50 %00 50
Inet MAadaiMama TTIVNDTION EY.YE25402.004 - - — Dastad am: L N7 2N1T ANAR S5 IST
>C3b
T e e R T R R R R R R T N R TR NI N TN I N )
TTGGGAGCTCTCCCATAT GGTCBACCTGCAGGCBGCCGCACTAGTBAT TTATCTATACCCTACCCC
20 a5 40 50 55

100 180 200 280 30 3W 400 40 500 %0 600 oo 70 a &0 820 900 220
i’ AR R R R R R R R R R R RN RN R ]
ARAAATARAACCTACAAAAACAAACAAACCTCCT TGAACTATAATARACTCCACCCAAT TCAAACTTCCTAACTACTITATTT
80 85 20 95 100 105 110 115 120 125 130 135 140 145 150 155 180

1060 100 R0 o 120, 1250 T 1300 1350 1400y 1450 1500 1550 1600 1650 1700, 1750 1600 1850 1500 1950
SR RRN R RN RN R e RN R R RN RN RN RN R RN NN R R RN RN R RN RN RN RN
ACCTAAACAAACCTAAACAATAACGAACTCOCCTCCCCCAACCTCACIACCACOT TACCGT TTAATCTCAAACTACTATACTAA

185 170 176 180 185 190 165 200 2086 210 216 220 225 230 235 240 245

200 225 2200 7550 2400 2500 L 2650 2700 2750 2800 2850

TRRRRRRRRRRRRNNRRie i 1 SRR RaRRRIRRRIRRRRRRRND
TCCATAAACGTAAAACCCTCCGAACCAAATACGAAATATAATCTCCTAATATACCATTTTTT
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WE0 M0 M5 A0 W 00 O M0 MH 3500 3O N0 3650 700 3750 600 /N 300 W00
Inst ModeiName:3730/0PTIPLEX-XE-25102-001 T . — Prirted en. Jun 07,2017 10:49:02 IST
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>C3c
Signal: G:250 A:368 T:417 C:408 AvgSig: 351 G734 W.G10 Plats Name:17_P-9 TS:47 CRL:A008 QU20+:1008
LR R B llllllllllllllllllllllll soannfRRRRRRRRRRRRRRRRREND
TTG GGAGCTCTCCCATATGGTCGACCTGCAGGCGGBCCEGCACTAGTGATTTATCTATACCCTACCCCCA
s 10 15 20 25 30 35 a0 45 50 55 60 85 70 75 8o
2000 —
1500 =
1000
6500 —
w0 10 1o 2m 200 0 30 {0 a0 500 50 600 oo T (i<} &0 - o0 220
BERRR R RN C RN RN RN R RN R RN RN N N RN AR NN un NN R NN NN nRERnRRRIIEIIIIONN IR RERIREN!
AAAATAAAACC TACAAAAACAAACAAACCT CCTTAATCTTTAATAAACCCCACCCAATTTAAACTTCET CCACTTTATTT
85 a0 a5 100 105 110 115 120 125 130 135 140 148 150 185 180
2000 —
1500 —
1000 —
8001 A nAAAAAAARAAAAAANAANAAAAANNA N AAAARRAAAA AN WA AAAAA S AAAA AN
1060 4100 450 1200 1250 _ 1300 139 MO0 4450 1500 {850 1900 950 - 1700/ TS0 1600 1850 1500 1950
M RN RN R R N R R RN RN RnRnRRRR RN RRORRORRROGERRRRRERRRRRNRNRRRRRNNENOONMM
AC CAA GTCAAACC TABRAGAATAACGAACGCCCCTCCCCCAACCT TACTAGE GEGCT TACAACTHTAT CT CABACTACTATACTA
165 170 178 180 186 190 195 200 205 210 218 220 225 230 235 240
2000 —
1500
1000 —
ol A N \
VYV AVAVAVAVAVAV VAV VAW PAVAYAVAVATAYAVAVATAVIVAVAAVAVAVATAYAYAVAVAVATAVAVAVAVA MTAVAYAVAVAVAVAVA VAVA MTAVATAVA AAAN AN AN WA
260 2M60 2% 200 25 2000 230 2400 2450 2500 255 2000 2050 2700 | TS0 2000 g WD 200 295
R R R R R R RN R RN R R R RN RN R R R RN RN ARRNRRNRRRRRRRRRRRRNRRERRRRRRRRRR}
ACAACAAATAAAACTCCGTAAACGTAAAACCCT CCAAACCATATATAAAATATAAT CTCCTAATATACCATITAT TAAACCCA
250 255 260 285 270 275 280 285 290 285 300 205 310 5 320 325
2000 —
1500 —
1000
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A A AANAAAMAAAAAAANAANAAAA AN AR N AV At WA AR WA

60 00 50 3200 3250 3200 3350 400 M0 3500 3550 3300 Jasn 300 arsn 3600 850 3500 0
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inst ModeiName . 3730/10PTIPLEX-XE-25102-001 Pire Base ONS _ Prirted cn: Jun 07,2017 10.49.09 IST
>C3d
Signal. G556 A:863 11020 C.955 AvgSig: 843 C#47 W.B11 Plata Name:17_P-8 TS:45 CRL1143 QV20+:1190
= " n . aan s D RN B RN RRRRN DR R D a s R RRRRRRRRRRRRRRRRRAN)
| G GGAG TATGGTCGACCTGCAGGCGGCCBCACTAGTGATTTATCTATACCCTACCCCCA
5 10 15 30 35 40 a5 £0 55 60 85 70 75

100 o 200 280 300 L 400 40 500 520 600 o 700 - 00 820 900 020

BRRR R FR RN RN N RPN RN RN AR NN RN RN RN RRANRR A (RIRRERINRY)
AAAATAARACCTACAAAAACAAACAAACCTCCTTAAACTATAATALAACTCCACCCAATTCAARCTTC CTACTTTATTT
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1050 100, 150 1200 1250 1200 1400 1450 1500 1530 1900 1650 1750 1750 1800 180 1500 1950

TRRRIRRERRRRARRRRRRERRIENR (RSN NERRREREY) fiREn R anRERRIRRRRIENIN) (ARRIRERAN!
CCTAAACAAACCTAAACAATAACAAACACCCCTCOCCCAACCTCACTACCACCT TACART TTAATCTCAAACTACTATACTA

188 170 178 180 185 190 195 200 208 210 216 220 225 230 238 240

2200 250 200 2350 2400 2450 2500 255 2000 2650 2700 2750 2800
L} SRR I E RN RN RN RN RN RRR RN RN IRRNNIRRRIIRY 1
ACAAT CAACAAAATTCCATAAACATAAAACCCTCTAAACCAAATATAAAATATAATCTCATAATACACCATTTTTTAAACCGA
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3E0 N 35 120 250 3200 3550 2400 M50 3500 3550 3800 3650 3o 750 ®E00 3|0 3500 x50
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>C3e

nal. G323 A:486 T.576 C.533 AvaSig: 480 Cr45 W.D12 Piste Name:17_P-9 TS50 CRL 1070 QV20+:1076
e SRRN N o RN RN e UN NN RN RN RN Ann DR RN RN R R N RN RN RRRRRR R
GGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCA

5 10 15 20 25 a0 35 40 45 50 55 B0 8BS 70 75 80

500 20 600 oo o0 mo 00

CTATAATAAACTCCACCCAAT TCAAACTTCCAAACTACT A A
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1000

190 1850
(RIS RINER]

TCACTACCACCT

Paired normal sample 3

>N3a
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATIC
GAATATTGCGTTTTTTAGATTGGTTTAAAAAACGGCGTATTACGAGATTATATTTTATATTTGGTTCGGAGGGTTTTAC
GTTTTCGGAATTTTGTTGATTGCTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGGGG
CGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N3b
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGACGGATATATTTGGAAAATCGGGTTATTTTTATTCG
ATTATTGCGTTTTTTCGATTGGTTTAAAAAAAGGTATATTATGAGATTATATTTCGTATTTGGTTTAGAGGGTTTTACG
TTTAGGGAGTTTCGTTGATTGATAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGTTAGGTTGGGGGAGGGG
CGTTTATTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGATGTTCGAATTGGGTGGAGTTTATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N3c
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGACGGATGGTATTTGGAAAATTGGGTCGTTTTTATT
CGAATATTGCGTTTTTTTGACGGGTTTAAAAAACGGCGTATTATAAGATTATATTTTGTATTTAGTTCGGAGGGTTTTA
TGTTTATGGAGTTTCGTTGATTGTTAGTATAGTAGATTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGG
GGCGTTTATTATTGTTTAGGTGTGTTTAGGTAAATAAAGTAGTTGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTT
TAAGGAGGTTTGCGTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT
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>N3d
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGACGGATGGTATTTGGAAAATTGGGTCGTTTTTATT
CGAATATTGCGTTTTTTTGACGGGTTTAAAAAACGGCGTATTATAAGATTATATTTTGTATTTAGTTCGGAGGGTTTTA
TGTTTATGGAGTTTCGTTGATTGTTAGTATAGTAGATTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGG
GGCGTTTATTATTGTTTAGGTGTGTTTAGGTAAATAAAGTAGTTGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTT
TAAGGAGGTTTGCGTGTTTTTGTAGGTTTTATTTTITGGGGGTAGGGTATAGATAAATCAC
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2000 =
1500 -
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% 100 o 20 250 300 30 100 420 500 =0 6500 ezo 700 i 200 850
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TTTACCTAAACAAACCTAAACAATAACAAACGCCCCTCCCCCAACCTCGCTACCACCTTACAATTTAATCTCAAACTACTA
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1500 —
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WAL 200 150 220 2250 200 235 2400 245 2500 2580 200 2850 2700 50 2000 2850 <0 2450
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TACTAGCAATCAACAAAATT CCGAAAACGTAAAACCCTCCGAACCAAATATAAAATATAATCTCGTAATACGBCCGTTTTTTA
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1500 —
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TCAATCAACGAAACT CCCTAAACGTAAAACCCTCTAAACCAAATACGAAATATAATCTCATAATATACCTTTITTTTAAACCA
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>N3d
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Paired cancer sample 4

>C4a
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGATAGACGGTATTTGGAAAATTAGGTTATTTTTATTC
GAATATTGTATTTTTTCGATGGGTTTAAAAAACGGCGTATTAGGAGATTATATTTCGTATTTGGTTTAAGGGGTTTTAC
GTTTACGGAGTTTTATTGATTGTTAGTATAGTAGTTTGAGGTTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGGTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCAC

>C4b
AAGGGGTTAGGGAGTTTTTTITTTTTAGTTAAAGAAAGGGGTGATAGATTGTATTTGGAAAATTGGGTTATTTTTATTT
TAATATTGGGTTTTTTITAATGGGTTTAATAAACGGTATATCAGGAGATTATATTTCGTATCTGGTTTGGAGGGTTTTAT
ATTTACGGAGTTTTGTTTATTGTTAGTTTAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGGG
TGTTTATTATTGTTTAGTTTTGAGTAGGTAAATAAAGTGGTTAGGAAGTTTGAATTAGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTITATTTTGGGGGTAGGGTATAGATAAATCACTA

>C4c
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGACGGACGGTATTTGGAAAATCGGGTTATTTTTATT
AGAATATTGCGTTTTTTCGATAGGTTTAAAAAACGGTGTATTATTAGATTATATTTTATATTTGGTTTGGAGGGTTTTA
TGTTTATGGAATTTTTITTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
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GCGTTCGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTGGGAAGTTGGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCAC

>C4d
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATAGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTTTTTTCGGCGGGTTTAAAAAAACGGCGTATTACGAGATTATATTCGGTATTTGGTTCGGAGGGTTT
TACGTTTACGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAG
GGGTGTTTGTTATTGTTITAGGTTTGATTAGGTAAATAAAGTAGTTAGGAAGTTTGGATTGGGTGGAGCTTATTATAGT
TTAAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCA

>C4da
o R — | i -
Signal G!138 A:185 T.215 C:211 AvgSig: 187 C#:28 WE7 Plate Name.17_P-9 TS:42 CRL:1029 QV20+:1136
. w000 ot Banbual N0 bbb unnnORnentabnlnalne.. - «RRRN
GGAGCTCTCCCATAT GGTCGAGC TG CAGGLGGCCGCACTAGTRATTITATCTATACCCTACCCC
5 10 15 20 25 30 a5 40 45 50 85 50 85 70 75 80

0 13 150 200 320 400 e 500 Y0 600 eza 700 o 800 820 900 220
lllllllllllllIlllllllllllll LR N lllllllllllllllllllll (RARRARARUNRRENIRNRRN] ]
CAAAMATAARACCTACAAAAACARACAACCCTCCTTAAACTATAATAAACT cc.ccc~= TCGAACTTCCCGACTACTTTAT

a5 %0 95 100 105 110 115 120 125 130 135 140 145 150 155 180

1000

106 190 150 1200 1250 1200 1350 1400 1450 1500 1550 16500 1650 1700 1750 1800 1850 1900 1950
III FERR R R R RN R RN R AR RN R RN RN RN RN RN RN R NN NE N RN RN RN
TTACCTAAACAAACCTAAACAATAACGAACGCCCCTCCCCCAACCTCGC TACCGCCT TACAATTTAACCTCAAACTACTATA
188 170 178 180 185 190 195 200 208 210 215 220 25 230 235 240 245

206( 2100 250 X0 25 2200 2350 2400 2450 25 P50 200 2650 2700 2750 2000 2850 2500 ;-.afu
llllllllllllIlllllllIIIIIlllllllllllllllllllllllIlllllllllllllllllllIIIIIII LI Y]
TAACAATCAATAAAACT CCCTAAACGTAAAACCCCTTAAACCAAATACGAAATATAATCTCCTAATACGCCGTTTITTTAAAL

| 250 255 280 285 270 215 2680 285 280 285 300 305 310 315 320 326

v N

'J vy

W0ED 3100 1% 300 325 300 3350 400 M 3500 3550 3500 3650 300 3750 2800 W0 2000 #0
529

nat ModeiName:3730/0PTIPLEX-XE-25102-001 Pira Base OVS _ Prirtad cn: Jun 07,2017 10:5202 IST

118



Appendix

>C4ab
Signal: G167 A:243 T.270 C.260 AvgSig: 237 C#29 W.08 Piate Name:17_P-9 TS:46 CRL:1118 Qvz0+:1128
. e NRRNN. aa AR andn NN RRRU N RN RN an R RN NN RRRRRRRRR R RO RA R
GCTCTCCCATATGCGGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCA
5 10 15 20 25 30 35 40 45 50 55 60 85 70 75

=
8

—
-
-

1m0 20 %
(A RN 1 SRRERORR N NRR RN RN RRRRRRRIIRIIINN
CCT TAAACTATAATARACTCCACCTAAT TCAAACTTCCTAACCACTTTATT TAC
B5 0 95 100 105 110 115 120 125 130 135 140 145 150 155 160

A AANAFANAANAAAAAANANANAANAAAANAMAMAAARAAA ANV AR A IAAAAAAVAANAN VWAV

10600 100 1150 T 10 [0 1250 1200 - 138009400 1S 1500 180 9650 1700 WAD 1600 1850 1500 1950
SARRRRRRERERRRRRERRRRRRANTRRRRRRRRRRRRERDRE TRARRRARRER RN NRRRRARRRIRERIRRRIILIRNY
c*rAcrc,\AAAc AAACAATAATAAACACCCCTCCCCCAACCTCACTACCACCETACAATT FAATCTCAAACTACTAAACTAR

168 170 176 180 185 190 196 200 208 210 218 220 25 2% 23% 240

M0 2100 2150 200 250 200 © 2350 2400 245 2500 2500 00 2050 270 2750 2800 28500 2500 2950
ERRRR RN RN RN RN RN NN R R nRn RN nn R nnannnpuennnnnNRIR IR}
CAATAAACAAAACT CCGTAAATATAAAACCCTCCAAACCAGATACGAAATATAATCTCCT GATATACCGTTTATTAAACCCAT

250 255 250 285 270 275 280 285 230 295 300 305 310 315 320 325

E0 3100 s 320 25 3300 3350 2400 M50 3500 550 3300 3650 3700 a0 3800 3|/0 300 50

Inst ModedName:3730/0FPTIPLEX-XE-25102-001 Fire Base OV's -_ Prirmed on: Jun 07,2017 10:5215 IST

>C4c

600 —

L I N AR I R AR R R RN R TN NN ) (AR R RNl
G G GGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCAA
5 10 15 20 25 30 35 40 a5 50 55 60 85 70 7%

%0 100 1m0 200 280 30 30 400 a0 500 50 oo L) 700 ™

RARAR RN RN RN R RN RN RN RN RN RN RN RN RARRRRRRRR Y
A ATAAAACCTACAAAAACALAACARACCTCCTTALAACTATAATARACTCCALCCAATTECAACT

86 20 95 100 106 110 15 120 126 130 135 140

-

100 N0 H 120 1250 1900 138D 00 45D 1500 1550 1900 1650 1700 U AT5D 1600 1850 1900 1950
AR RN RN RN R RN RN R R AR RN RN RN RN RN RN RN N RN R RN RN ER O ERuEnIInINM
CTAATCAAACCTAAACAATAACGAACGCCCCTCCCCCAACCTCGCTACCGOCTTACAAT T TAATCTCAAACTACTATACTAA

186 170 178 180 185 190 195 200 208 210 218 220 225 230 235 240

WE0 20060 NS0 200 250 200 23 2400 245 250 2550 2000 2
BEE R RN NN n R RR RN RN RN RRRRRRRRRRRRRRRNRRREIIIRRNR
AATATA

650 2700 2750 200 2850 2500 2350

CAATCAAAAAAATTCCATAAACATAAAACCCTCCAAACCAAATATAA ATCTAATAATACACCGTTTTTTAAACCTAT
250 255 280 285 270 275 280 285 280 285 300 308 210 315 320 325

600 —
400 —
200 —
3060 3100 "5 3200 3250 3200 3350 400 3450 500 3550 3300 36850 Ta a7sn 3800 3850 3600 50
15
18t ModelName:3730/0PTIPLEX-XE-25102-001 Pire Base OVS -—_ Printed on: Jun 07,2017 10:5225 IST

119



Appendix

>Cad
S _ I
Signal: G257 A:360 T.412 C.425 AvgSig: 383 C#.28 W.EB Plate Name.17_P-9 TS:47 CRL 1251 QV20+:127T1
Cw e enn RRE R a o R B AR R RN R RN RN AR R an R RRUR RN RRT RN RN RN R RR RN
TG GGAGCTCTCCCATAT GGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCA
5 10 15 20 25 30 35 40 45 L0 55 80 &85 70 75

%0 20 30 400 @~ 500 0 600 cza 700

ea o
lllllIlIIIllllllllllllllllllllIIllllllllllllllllllllllllllllllllllllllllllllllllll
AAAATAAAACCTACAAAAACAAACAAACCTCCTTAAACTATAATAAACTOCACCCAATTCCAACTTCCCAACTACTTTATTTA

1400 1450 50 5 1650 1700 3750 1600 1"-:- 1500 1990

IIIIlIllIIIIlllIlllIIIlllllll llll 1 IIIIIIIIIIII
A A A AATCT

1060 100 . a0 1300
¢ CAAACTACTAT A

0 1 1250
lIlIIIIIIIIlIlIllllIIl nn
AAACCTAAACAATAACGAACGC

2150 2200 2250 00 2400 2450 2500 255 2000 26850 2700 2750 2000 2850 2500 250

2064 50
i lllllllllllllllllllllllIlIlllllIIlllllllllllllll IIllllllllllllllllIIIIIIIIIII
ACAATCA A TCCATAAACAT ACCCTCCAAACCAAATATAAAATATAAT CTAATAATACACCGTTTTT ACCTA
290 295 200 305 310 315 320 325

I 250 255 250 285 270 275 280 285

Palred Normal sample 4
>N4a
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATTTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGTGTTTTTCGGATCGGTTTAAAAAACGGGAGATTATATTTTCGAGATTATATTCGGTATTTGGCGTGGAGG
GTTTTACGTTTACGGAGTTTCGTTGGTTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGG
GGAGGGGCGTTCGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTGGGAAGTTCGAATTGGGTGGAGTTTATT
ATAGTTTAAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAA

>N4b
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTATTTTCGACGGGTTTAAAAAACGGCGAATTACGAGATTATATTTTATATTTGGCTTGGAGGGTTTT
ACGTTTACGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATCAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGG
GGTATTCGTTATTGTTTAGGTTTGTTTAGATAAATAAAGTAGTTTGGAAGTTTGAATTGGGTGAATTGGGCGGAGTTT
ATTATAGTATAAGGAGGTCTGTTTGTTTTTGTAGGTTITTATTITTITGGGGGTAGGGTATA

>N4c
AAGGGGTTAGGGAGTTTTTTTTTTTTAGTTAAGGGAAGTTATGATAGTGGTATTTGGAAAAATGGAATATTTGCGTTT
AAATATTGCGTTTTTTTAAAGGTTTTAGTAAATAGTATATTAGGAGATTATATTTCGTGTTTGGTTTGGTGGGTTTTAT
TTTTATTAAGTTTTGTTITATTGTTAGTGTAGTAGTTTGAGATTAGTTTGTAAGGTAGTAGTTTGGTAGGGGGAGGGGT
ATTTATTATTGCTGAGATTTGAGTAGGTAAATAAAGTAGTTTAGGAAGTTCAAATTGGGTAGAGTTTATCGTAGTTTA
GTTAGGTTTGTTGTTTTTGTAGATTTTATTTTGGGGGTAGGGTATAGATAAATCACTA
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>N4a
A% ||ed 5A_SPB_C08.ab1 KB1.418 KBbep
Blosystems 8A_SP6 KB_3730_POP7_8DTva.mob
Sigral. G219 A:ZT7 T.348 C:317 AvgSig: 200 C#:30 WCB Piste Nama:17_P-9 TS50 CRLOSI QV20+958
we s Bann B BN0s wnnd AR BN BanntRBunblilnnennnlanntlloncensnunnnsis
TTGGGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCAC TAG T GAT TATCTATACCCTACCCCC
45 55
1000 —
800 —
600 |
400
o - }
w0 100 180 200 a0 30 30 400 a0 500 220 600 o J00 e =00 820 Q00 290
TR RRARRNNRNRERIRRRNUIRRRINREE N NI | (RRARRRRARRINA] (R R RN R RERIRRRY)
AAAAATAAAACCTACAAAAACAAACAAACET CCTHRARCTAT AATAAACT CCACC CAAT TCGAACTTCCCAACTACTTTATTTA
80 85 0 as 100 105 110 115 120 125 130 135 140 145 1% 155 180
1000 =

5 X 2 1350 M0 145 1550 1600 | S0 700 1750 100 1850 1500 1950
TR RN RN R RN RN R RN R R RN RN NN RN NN R RN R RN RN NN RN RN RN RN RRANRRRNRRNR
CC TAATCAAACCTAAACAATAACGAACGCCCCTCCCCCAACCTCGCTACCGCCTTACART TTAAT CHCAAACTACTATACTAA

188 170 176 180 188 190 195 200 205 210 218 220 225 0 <l 240

w0 2100 2150 2200 225 2300 250 2400 245 2500 2550 2300 2650 2700 2750 2500 28550 200 250

LR R R R N N R R N R R N L R R R RN RN
AACCAACGAAACT CCOTAAACGTAAAACCCTCCACGCCAAATACCGAATATAATCTCBAAAATATAATCTCOCGTTTTTTAAA

250 255 260 25 270 215 280 285 290 295 300 305 310 315 320 325

60 310 Kk 3200 25 00 360 3400 450 500 3550 3 3650 3700 arso 3600 3850 3600 3050

|nst ModeyName:37 30/OPTIPLEX-XE-25102-001 P — Srrtad on: Jun 07.2017 10:54 18 IST
>N4b
. LA RAETEE L A l|l¢l-llllll|llllllllllllllll.llllll.ll.lll.llll
GAGCTCTCCCATATGGCTCGACCTGCAGGCGGCCGCACTAGTGATTATCTATACCCTACCCCCAA
) 10 15 20 25 30 35 40 45 50 55 60 65 70 % a0

150 200 200

100 5
(AR NRRARERNNRNRRRNRRRRYNY] BN RN RN R RN R RN RN R NN R NN RnEE RO RERIIINIAIAIIN
A A ATAAAACCTACAAAAACAAACAGACCT CCTTATACTATAATARAACTCCGOCCAATTCACCCAATTCAA

85 20 85 100 105 10 116 120 126 130 135 140 145 150

O -

800 -
600
400
200 /

1060 100 uS 120 1250 1200 | 4%0 MO0 1450 450 550 1600 650 1700° 1750 1800 1850 1500 1950
RN RN R R R RN R RN R R n R e RN R n R nRRnn RN EpaREEIIIIIINININ
TTTATTTATCTARACAAACOTAAACAATAACGAATACCCCTCCCCCAACCTCGETACCACCTTACAATTTGATCTCAAACTA

170 178 180 188 160 185 200 205 210 218 220 228 20 238 240 245

260 2100 2150 2X0 2250 2300 2350 2400 2450 2500 2550 2000 2650 2700 2750 2800 2650 2200 2450

LR R R N N R R R R R R R RN R R RN
TATACTAACAATCAACAAAACTCCGTAAACGTAAAACCCTCCAAGCCAAATATAAAATATAATCTCGTAATTCGCCGTT

250 255 250 285 2n 215 280 285 290 285 300 305 310 315 320 325

-
-
-
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>N4c

AR DIUDYDSLEIND 5C_SF6 KB_3730_POP7_BDTva.mob
Signal: G.212 A:333 T.405 C.382 AvgSig: 333 C#:32 WAT7 Plate Name17_P-9 TS:46 CRLI1171 QV20+:1202

L e R R A RN N R NI RN R RN RN E))
CTCTCCCATAT GGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCAA
5 10 15 20 25 30 35 a0 a5 50 55 80 65 70 s 80

| TR

100 150 290 300 o 40 500 0 600 s X
IlllllllllIlIIlllllllllllllllllllllllllllllllll IllllIllllllllllllllllllllllllIllll
BATAAAATCTACAAAAACAACAAACCTAACTARACTACGATAAACE CTACCCAATT TGAACT TCCTAAACTACTTTATTT ACC

BS a0 a5 100 105 110 116 120 125 130 135 140 146 180 156 180 185

=0 15 200 1350 1400 1450 1500 1550 1900 00 1750 1800 1850 1500 1950
lllIIlIlIllllIllllllllllllllllllllllllllllllllllllllIIIIIIIlllllllllllllllllllll 111
TACTCAAAT CTCAGCAATAATAAATACCCCTCOCCCTACCA “CTACCT TACAAAGTAATCTECAAACTACTACACTAACA

170 175 180 185 180 196 200 208 210 216 220 228 230 23% 240 248

1000 —

26 2100 2150 200 2250 2300 Fal 2400 245D 250K 2550 2000 2850 2700 2750 200( 250 200 250
RO ERRRRpRRpRRRRRRILIIIIREI Y lllllllllllllll R R AR R AR RN RR RN RN
ATAAACAAAACTTAATAAAAATAAAACCCACCAAACCAAACACGAAATATAATCTCCTAATATACTATTTACTAAAACCTTT
250 255 260 265 270 275 280 285 280 295 300 305 310 315 320 325 330

Paired cancer sample 8

>C8a
AAGGGGTTAGGGAGTTTTTTTTTTAAGTTAAAGAACGGAGTGACGGACGGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTTTTTTICGGCGGGTTTAAAAAAACGGCGTATTACGAGATTATATTTCGTATTTGGTTCGGAGGGTTT
TATATTTACGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAG
GGGTATTTGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGT
TTAAGGAGGTTTGTTTGTATTITGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C8b
AAGGGGTTAGGGAGTTTTTTTTTTAAGTTAAAGAACGGAGTGACGGACGGTATTTGGAAAATCGGGTTATTTITATT
CGAATATTGCGTTTTTTCGGCGGGTTTAAAAAAACGGCGTATTACGAGATTATATTITCGTATTTGGTTCGGAGGGTTT
TATATTTACGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAG
GGGTATTTGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGT
TTAAGGAGGTTTGTTTGTATTTGTAGGTTTTATTTITTGGGGGTAGGGTATAGATAAATCACT

>C8c
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATGGTATTTGGAAAATCGGGTTATTTTTATT
TAAATATTGCGTTTTTTCGACGGGTTTAAAAAACGGCGGATTACGAGATTATATTTCGTATTTGGTTGGGAGGGTTTT
ACGTTTACGGAGTTTCGTTGGTTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAG
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GGGTGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTAGGGAAGTTTGAATTGGGTGGAGTTTATTATAGT
TTAAGGAGGTTTGTTTGTTTTTGTAGATTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C8d
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAGGAAAGGGGTGACGAATGTATTTGGAAAATCGGGTTATTTITATTT
GAATATTGCGTTTTTTAGATCGGTTTAAAAAACGGTGTATTATGAGATTATATTTTATATTTGGTTGAGAGGGTTTTAC
GTTTACGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGGGGTAATGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTGGGTAAATAAAGGAGTTAGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITITGGGGGTAGGGTATAGATAAATCACT

>C8e
AAGGGGTTAGGGAGTTTTTTTTTTAAGTTAAAGAACGGAGTGACGGACGGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTTTTTTCGGCGGGTTTAAAAAAACGGCGTATTACGAGATTATATTTCGTATTTGGTTCGGAGGGTTT
TATATTTACGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAG
GGGTATTTGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGT
TTAAGGAGGTTTGTTTGTATTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C8a
G20 A24T27 C24 AvgSig: 23 C#6 W.C8 Plata Name.CHRGO13 TS!4B CRL:808 QV20+:306
L e L e L L N LR I A
CTCTCCCATAT GGT CGACC TGCAGGCGGCCGCACTAGTGARNTTATC TATACCCTACCCCCA
5 10 15 20 25 30 5 40 45 50 55 60 88 70 75 a0

100 150 200 200 0 30 400 20 500 ¥0 600 e 700 = 800 ) a0 20

BRRROUR RN RRRRN RN RRRRRARND
AA A AT AAA ACCTACAAATACAAACAAACCT CC T TAAACTATAATARAACTCCACCCAAT TCGAAGTTECCCGACTACTTTATTTACE
85 90 95 100 105 110 118 120 125 130 138 140 145 150 185 180 165
100 ||
0 A A f {" | W : ﬂ K. i {ﬂ
AN A - "nﬂﬂﬂ ANAAAT Jy\ﬁﬁv Aaftanafh ﬁ' ﬂﬂ 'k A 'ﬂf Vd
(RTAT) I i\ \f | ..\ \l I} \ f I V ! | I ,J ‘l

1060 10X 150 1200 1250 1200 130 1400 1450 1% 1 850 1700 1750 1600 180 1500 1950

llllIIIIIIIIIIIIIIIIIIIIIIIIllIllIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
‘T-\—’-'uAAA'CI‘\AA AATAACAAATACCCCTCCCCCAACCTCGCTACCGCCT TACAATTITAATECT CAAACTACTATACTAACAA

170 175 180 185 160 195 200 208 210 218 220 226 230 236 240 245 250

nf
) . ) !

260 2100 2150 20 2250 2200 235 2400 2450 2 2550 2650 700 2150 2000 28 2500 2350
‘l."llllllllll lllllllllllll AR RN RN R RN RN RN RN R RN RN RRRRRNRRIIANN
TCAACGARACTCCGTAAATATAAAACCCTCCGAACCAAATACGAAATATAATCTCGTAATACGECCGTTTTTTTAAACCCGCCG
‘ 255 260 265 27 275 280 285 290 235 300 a5 310 316 20 25 330 335

‘h A { l
' .‘*J | WU "\' W

360 300 M50 3200 3250 aon 3350 400 M50 500 350 3[00 3650 3700 750 3800 80 3600 20
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>C8b

0 100 1m0 200 260 0 3 400 40 500 50 600 czo 700 e 00 820 900 20

L R N R N R A R R R R R R R R R RN RN R R AR RN R
AAAAT AAAACCTACAAATACAAACAAACCT CCTTAAACTATAATAAACT CCACCCAATTCGAACTTCCCGACTACTTTATT TACE
as 20 95 100 105 10 115 120 125 130 135 140 145 150 185 160 165

W0 100 MK 10 1250 1300 1350 00 (450 4500 [IfSEofj 1600 16500 1700 750 1600 18%Q. 1500 1950
RN R R RN RN RN RN NN R NN R AR R RN RN RN RN RN AR RN RN n RN RRRRRIRRDRNR
TAATCAARACCTAAACAATAACAAATACCCCTCCCCEAACCTCGCTACCGCCT TACAAT TTAATC T CAAAGTACTATACTAACAA

170 178 180 185 190 196 200 208 210 218 220 225 230 235 240 248 250

260 2100 2150 2200 2250 2300 2550 2400 2450 2500 2550 2900 2650 2700 2750 200 2550 200 =50

(LR R R N N RN R e LR RN RN NNl
CAACGAAACTCCGTAAATATAAAACCCTCCGAACCAAATACGARATATAATCTCBTAATACGCCGTTTTITTTAAACCCGCCG

255 260 285 270 275 280 285 230 285 300 305 310 315 320 325 330

60 300 "% 320 25 300 et 3400 3450 3500 3550 B0 3650 oo arso 3600 3|0 3600 3050

t MotieiName:3130x/3130%IGA-1203-019 Biee Raca Pt . Printed on: Ape27,2017 10:18:17 IST
>C8c
wWHAL LITY ALY 112h Ul Ao 2T URIU VY Fate Name UnNGU1S IS4y UKLYULZ UVau+dio
. 80 enmntanannlol sa BB 00 Runn iR uunnifunannnlanlonlnannnnnnntntitiion
v TGGGAGCTCTCCCATAT G GT CGACCT GCAGGCGGCCBCACTAGTGAT TTATCTATACCCTACCCCA
s 10 15 20 25 0 35 a0 45 50 55 €0 €5 70 75 80

1m0 200 250 300 3w 400 a0 500 520 oo eza 700 o &00 820 o 020

AR AN RN R RN RN R a R n RN RN NN RRR RN RN RN N RRARRRRNRERAN
TACAAAARCAAACAAACCTCCT TAAACTATAATAAACTCCACCCAATTCARAACTTCCCTACTACTT TATT TAC
95 100 105 110 15 120 125 130 135 120 145 150 155 160 185

100 MO0 150 1200 12505" 4300 1350 | W00 MS0 1500 1550 1900 4650, 1700 750 1600, 4es0 o M%00 1950
AN RN R RN RN RN RN R R N R r NN RN RN R RNRRRR RN NN RN RN RARRRRRRNARRD
CTAAACAAACCTAAACAATAACAAMNCACCCCTCCCCCAACCTCGCTACCACCT TACAAT TTAATCT CAAACTACTATACTAAC

170 178 180 186 180 195 200 208 210 215 20 228 230 235 240 245

1000

A AW WA VA AN gAY

260 2100 2150 220 2250 2200 550 2400 2450 2500 2550 2000 265 2700 2750 2800 2850 200 2450
(R RN R R R R R R R R R RN RN
ALCCAACGAAACTCCGTAAACGTAAAACCCTCCCAACCAAATACGAAATATAATCTCGTAATCCGCCGTTTTTTAAACCCGTCG

256 260 265 270 275 280 285 280 285 300 305 310 315 320 325 330

0
]
=

60 300 ns 20 3250 3200 3350 400 M50 500 3550 3300 3650 370 3750 300 3#0 3600 0
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>C8d

0 100 150 2m an0 0 kD) 400 &0 500 50 600 exo 700 00 820 950

e Ban RN RN RN RN RN R NRRRRN RN REaRaanniRiRRI llllllllllllllllllllllllllllllll
AATAAAACCTACAAAAACAAACAAACCT CCT TARACTATAATAAACTCCACCCAAT TCAAACTTCCTAACTCECTTTATTTAC
85 20 s 100 105 110 115 120 125 130 135 140 145 150 166 180 166

1060 MO0, 10 1200 1250 1300 1350 900" 1450 1500 1550 1600 16500  1700° | 4750 1600 1830 1500 1950
IR R R R R R R RN RN R NN n e R n R R RN N RNERRRRAINR N Ra N RRRRRRRRRRRIO NN
CCAAACAAACCTAAACAATAACGAACGCCCCTCCCCCAACCTCAT TACCCECT TACAAT TTAAFCTCAAACTACTATACTAACA

170 178 180 188 190 196 200 205 210 216 220 225 20 235 240 248

200 210 2150 0 2300 20 2400 2450 2500 2550 2600 2050 2700 2750

R R R R R R R R NN RN i lllllllllllllllllllllll
TCAACAAAATT CCGTAAACGTAAAACCCTCTCAACCAAATATAAAATATAAT CTCATAATACACCGTTTTITTAAACCGATCTA

255 260 265 270 275 280 285 250 235 200 305 310 315 320 325 330

. eusrne. . nmu Bun 0ol U Nl DR aRURRannnnibulnalinn. oo _nnus.l
CTCTCCCATAT GGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCT ACCCCCA
5 10 15 20 25 20 35 40 45 50 56 €0 e 70 5 80

0 100 150 2m 20 300 %0 10 a0 %00 520 600 20 700 ™0 00 850 90 90
TRRRRRRRRNNR lllllllllllllllllll BURARRRNR RN NN RN RORRNANRND llllllllllllllll
AR A ATAAAACCTACAAATACAAACAAACCTCCT TAAACTATAATALAACTCCACCCAATTOGAACTTRCRCGAC TACTTTATT YA

88 a0 95 100 105 110 116 120 125 130 136 140 145 1680 188 180 186

1060 oo 150 1200 1250 1200 30 400 14350 1500 1350 180 1650 1700 1750 1800 1850 1500 1950

RN RN RY BRRRRRN R RN RN RN RN R RN RN R a AN NN ER RN RRRARRRR
CCTAATCAAACCTAAACAATAACAAATACCCCTECCCCAACCTEGETACCGCCTTACAATT TAATCTCAAACTACTATACTA
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FRRRARRRRRRRRRNREINN IllllllllllIllllllllllllllllllllllllIlllllllllllll ikl n
ACAATCAACGAAACTCCGTAAATATAAAACCCTCCGAACCAAATACGAAATATAATCTCGTAATACGCCGTTTTTTTAAACCE
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Paired normal sample 8

>N8a
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGATAGATGGTATTTGGAAAATCGGGTTATTTTTATIT
TAATATTGCGTTTTTTCGATAGGTTTAAAAAACGGCGTATTAGGAGATTATATTTCGTATTTGGTTTAGAGGGTTTTAC
GTTTACGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGTTAGGTTGGGGGAGGGG
CGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAGGTTCGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTITGGGGGTAGGGTATAGATAAATCACT

>N8b
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGATAGACGGTATTTGGAAAATTAGGTTATTTTTATTC
GAATATTGTATTTTTTCGATGGGTTTAAAAAACGGCGTATTAGGGGATTATATTTCGTATTTGGTTTAAAGGGTTTTAC
GTTTATGGAGTTTTATTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGGTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCTACT

>N8c
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAACGGCGTATTACGAGATTATATTTTATATTTGGTTCGGAGGGTTTTAC
GTTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAACGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N8d
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGATAGAGGGTATATGGAAAATCGGGTTATTTTTATT
CGAATATTGTATTTTTCGGATCGGTTTAAAAAATGGTGTATTATAAGATTATATTTTATATTTGGTTGGGAGGGTTTTA
CGTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTAGTAGCGAGGTTGGGGGAGGG
GTATTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITITGGGGGTAGGGTATAGATAAATCACT

>N8e
AAGGGGTTAGGGAGTTTTTTTTTTTAATTAAAGAAAGGGGTGACGGACGGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGCGTTTTTTCGAAGGGTTTAAAAAATGGCGTATTACGAGATTATATTTCGCATTTGGTTCGGAGGGTTTT
ATTTTATCGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GCGTTTATTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAAGTTCGAATTGGGTGGAGTTTATTATAGCTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT
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>N8a
B0 sonnwnbo afa B no e 0 BuunfalBanllonwnnbbaalonll .o ae . ..
G GGAGCTCTCCCATAT GGTCGACCTGCAGGCGGCCGCACTAGT GATTTATCTATACCCTACCCCCA
3 10 15 20 25 20 as 40 45 50 55 60 85 70 7 80
1600 —
1000~ /
500
0 100 150 20 00 300 3 400 40 500 520 600 o 700 o 200 820 00 220
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CTAAACAAACCT AAACAATAACAAACGCCCCTCCCCCAACCTAACTACCGECC T TACAATITI TAATGICAAACTACTATACTAACA
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1500
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AT CAACAAAACT CCGTAAACGTAAAACCCTCTAAACCAAATACGAAATATAATCTCCTAATACGCCGTTT T TABMACCTATCG
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1000
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TRRRRRR RN RN RN RN RN RN RN N n N DRR RN AR RRRRRN RN Ramnnaat RO RN N RS
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1000
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1000
WED M0 35 30 250 X0 XD 00 M2 350 SO P00 3650 700 TS0 00 /SO 00 50
At MadaiMamae 3101 TWICA4INLN10 - - - —'ISE Drrtad an Awe 77 01T 41N 11 IST
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>N8c
N I I LA TS IR RN AR RRRIRRRL TRRER RN BB RRRRRRRRRRRERRRRRERDN)
GGGAG’:TCTCC(ATA GGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCAAAA
5 10 15 20 25 20 35 40 45 50 55 60 65 70 75 80

0 100 1m0 200 00 w0 k2 400 420 500 50 600 o 700 mo =00 820 00 0
llllllllllllllll
A’AAAACC'ACA-‘«AAACAA&CA-‘-ACC'CC' AAACTATAATAAACTCCACCCAAT T GACTACTTTATTTACC
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800
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BRRRRR R R n R R N a R IR R RN R e e n e RN NN an NN R RnRnEnnEERIIIRIRIAIENY
TAAACAAACCTAAACAATAACGAACGCCCCTICCCCCAACCTCGT TACCGCCTTACAATTTAATCTCAAACTACTATACTAAC

170 178 180 188 190 195 200 205 210 215 20 225 230 235 240 245

260 2100 2150 220 229 2300 255 2400 245 2500 2550 2000 2650 2000 2750 o0 2550 200 =250

NN R AR R RN RN RN RN R AR R RN NN R NN RN SRR RRRER RN RRRRRRRRRRNI I
AATCAACGAAATT CCGTAAACGTAAAACCCTCCBAACCAAATATAAAATATAATCTCGTAATACGCCGTTTCTTAAACCGATC
255 280 285 270 275 280 285 290 285 200 305 310 315 320 325 3
800
600
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>N8d
5. B A0 e wnnnna Nn B ua 00 Balnee Du R manBunnan R0l aa RN B ununiRanunnnsnsn
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85 a0 95 100 105 110 1156 120 125 130 136 140 145 150 165 180
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BRRRRRRRR R R Rnnnnnwanantnnnndiiownnnalnnnbnbbunnoiinnnnneinnonntntnannnnfffntinlnn
CCTAAACAAACCTAAACAATAACGAATACCCCTCCCCCAACCT CGCTACTACCTTACAAT TTAATCTCAAACTACTATACTAAC
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260 2100 2150 220 2250 2300 2350 2400 2450 2500 550 2500 2050 270 2750 2000 2 200 2250

susaabARuRRRRANRRRRRndnuRRRRRRRRRRRERRRTY tnRnineinnn LRRRRRNEY
AAT CAACAAAACT CCATAAACGTAAAACCCTCCCAACCAAATATAAAATATAATCTTATAATACACCATTTTTTAAACCGATCC
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>N8e

o-

Tlasalanlanlntin,.
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TAAACAAACC TAAACAATAATAAACGCCCCTCCCCCAACCTCGCTACCGCCT TACAATTTAATCTCAAACTACTATACTAACA
170 178 180 185 190 195 200 208 210 215 220 225 230 238 240 248 250

N 2 ? 250 5 ( 2850 0 225
llllllllllllllllllll IlllIIIllllllllllllllllllllllIlll FRNRERRRRRRRRRREND
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nst ModelName:3130x13130x1GA-1203-018 Pure Hase VS _ Printed on: Apr 27,2017 10:22.39 IST

Paired cancer sample 13

>C13a
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGAGGGACGTATTTGGAAAATCGGGTTATTTTTATTT
AAATATTGGGTTTTTTCGACGGGTTTAAAAAATGGTGTATTACGAGATTATATTTCGTATTTGGATCGGAGGGTTTTA
CGTTTATGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGG
GTGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAATAGGGAAGCTTGAATTGGGTGGAGTTTATTATAGTIT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITTITGGGGGTAGGGTATAGATAAATCACT

>C13b
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTITATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAATGGCGTATTACGAGATTATATTTTATATTTGGTTCGGAGGGTTTTAC
GTTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAATGAGGTTGGGGGAGGGG
CGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTGGGAAGTTCGAATTGGGTGGAGTTTATTATAGTITA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C13c
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGATGGACGTATTTGGAAAATCGGATTATTTTITATTC
GAATAATGCGTTTTTTTGATTAGTTTAAAAAAAGGGTATATTATGAGATTATATTTCGTATTTGGTTTAGAGGGTTTTA

TGTTTACGGAGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTTGGGTTGGGGGAGGG
GCGTTTATTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C13d
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AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGATGGACGTATTTGGAAAATTGGGTTATTTTTATTT
GAATATTGCGTTTTTTAGATCGGTTTAAGAAACGGCGTATTACGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAC
GTTTATGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAACGAGGTTGGGGGAAGGG
CGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTITA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C13e
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGATGGATGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAAAAATGGCGTATTATGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAT
ATTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAATGAGGTTGGGGGAGGGG
TGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAAGTTTTAATTGGGTGGAGTTTATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C13a
Signal: G:164 A:206 T.248 C.235 AvaSig: 213 C#:37 W.D9 Pate Name:17_P-9 TS:46 CRL:11180 QV20+:1218
T e e P L T PR E L T T T
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>C13b
oo e RN w DR RN Ra RRRRR RN RN RRN RN R ana RN RRR RN RRREIY
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>C13d
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G CGGAGCTCTCCCATAT GGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCAA
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>C13e
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Paired normal sample 13

>N13a
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATTGGGTTATTTTTATTT
GAATATTGCGTTTTTTAGATCGGTTTAAAAAACGGCGTATTATAAGATTATATTTTATATTITGGTTCGGAGGGTTTTAT
GTTTACGGAATTTTGTTGATTGTTAGGATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGG
GTGTTTGTTATTGTTTAGGTTTGATTAGGTAAATAAAGTAGTTGGGAAGTTTAAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITITGGGGGTAGGGTATAGATAAATCACT

>N13b
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAATGGCGTATTATGAGATTATATTTTATATTITGGTTCGGAGGGTTTTAC
GTTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAATGAGGTTGGGGGAGGGG
TGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N13c
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGACGGATGGTATTTGGAAAATTGGGTTATTTTTATTT
GAATATTGCGTTTTTTCGACGGGTTTAAAAAGTGGCGTATTATGAGATTATATCGCGTATTTGGTTCGGAGGGTTTTA
TGTTTATGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGG
GTATATGTTATTGTTTAGGTTTGATTAGGTAGATAAAGTAGTTGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTITGGGGGTAGGGTATAGATAATCACT

>N13d
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATGTATTTGGAAAATTAGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAAAAATGGCGTATTACGAGATTATATTTTATATTTGGTTCGGAGGGTTTTAC
GTTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGGA
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N13e
AAGGGGTTAGGGAGTTTTTTTTTAGTTAAAGAAAGGGGTGATAGATGGTATTTGGAAAATCGGGTTATTTTTATTCG
AATATTGCGTTTTTTCGATAGGTTTAAAAAATGGTGTATTAGGAGATTATATTTCGTAATTGGTTTGGAGGGGTTTTA
CGTTTATGGAGTTTTATTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGAGGAGGG
GCGTTCGTTATTGTTGAGATTTGTTTAGGTAAATAAAGTAGTTAGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTT
AAGTAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT
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>N13a

PR B T N B N N ) Y )
TTG GGAGCTCTCCCATAT

45

1000

100 180 200 200 300 30 A0 40 500 %20 600 oo 700 i<y 200 80 900 220

=0
(R R R R RN R R R AR R RN R R RN AR AR RN RN
AAAATAAAACCTACAAAAACAAACAAACCTCCTTAAACTATAATAAACTCCACCCAATT

80 85 20 95 100 106 110 118 120 126 130 135

1000

VAV

1060 MO0 150 120 1250 1300 1350 14000 1450 (1500 © 15507 | 1900 %650 U700 TS0 16000 1830001500 1950
IR RN R R R RN R p RN RN RN RN N NN RN AR NN NN RN NERRRREORAND

TACCTAAACAAACCTAAACAATAACGAALACCCGTCCCCCAACCTCACTACCACCTTACAATTTAATCTCAAACTACTA
185 170 178 180 185 180 198 200 08 210 215 220 225 230 235 240

260 2100 2150 2200 2250 2300 2550 2400 2450 2500 2550 2000 2650 2700 2750 2006 250 200 250
(LR R R RN N R R R N N RN R RN R RN RN
AACAATCAACGAAACTCCATAAACGTAAAACCCT CCGATCCAAATACGAAATATAATCTCGTAATACACCATTTITTTAAACCC
245 250 255 260, 265 270 275 280 285 290 295 300 205 310 315 220 326

3060 100 3150 3200 3250 3300 3350 2400 M50 500 30 3900 3650 3700 750 3600 x50 3600 350

>
Inat MadaiNama 37200PTIPI FX-XF-25102-001 CE)

P e e e Dertad ar lun A7 2017 1049 39 IST
>N13b
gral G254 A:364 T.427 C:415AveSig: 355 C737 W.D10 Piste Name:17_P-9 7S:50 CRL:824 QV20+:8322
T T T S L L R NI
GGAGCTCTCCCATAT GGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCC
S 10 15 20 25 30 35 40 a5 50 55 80 65 (] 75

5 100 150 200 pad] o 30 100 a0 500 550 600 o 700 [ 00 820 900 020

=0
RRRRRNNNRR PR RN RN RN R RN RN NN RN RN RN llllll ( RAARERTRNARELN )
AAATAAAACCTAQAAAAACAAACAAACCTCOCT TAAACTATAATAAACTCCACCCAATTCGAACT TCCCAACTACTTTATT

85 20 95 100 105 110 115 120 125 130 135 140 145 150 156 160

-

1060 MO0 150 1200 125000 4300 1350 400 S0 1500 1550 1600 18500 1700 TS0 1800 1850 1900 1950
BRR RRRR RN R R RN RN R RN RN NRRRRRNRERRERIRRNRRNED AR RRA NN RN RN RN RR RN RRREREE
ACCTAAACAAACCTAAACAATAAGAAACGCCCCTCCCCCAACCTCATTACCACCTTACAATTTAATCTCARAARCTACTATACT

185 170 178 180 185 199 195 200 205 210 218 0 225 230 235 240

260 2100 2150 2200 2250 2200 50 2400 2450 2500 2550 2500 2650 2700 2750 2000 25 200 250
LN R N R R R R R R R R R R R RN RN RN RN
AACAAT CAACGAAATTCCGTAAACGTAAAACCCTCCGAACCAAATATAAAATATAATCTCGTAATACGCCATTTCTTAAACCE

255 260 265 270 215 260 2%0 310 320
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>N13c
Signal. G:122 A:177 T:208 C. 185 AvgSig: 172 C#:36 W.ED Plate Name:17_P-9 T5:53 CRL)618 QV20+.605
«. «® ulEBaN..mnnl e nntmnnnnnnniilunanlnlonlaldl o o0 cutunens
TG GGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCL
5 10 15 20 25 20 a5 a0 45 50 55 60 85 70 75

0 100 190 200 250 00 3% 420 500 520 600 czo 700 o &0 820 o000 220

«d DRRRRRRRR NN RRARNRNRANNRARRNRRA (AR AN R AR RN AR R RN RN RN}
CAAAAATAAAMACCTACAAAAACAAACAAACCT COCT TAAACTATAATAAACTCCACCCAATTCGAACT TCCAAACTACTTTATTT
EO as [0 95 100 108 110 116 120 125 130 136 140 145 180 155 160
800—_
600 —
400 —
200 - N,
1050 1100 150 120 129 200 1350 W0 | 1500 15500 1% 0 1700 1750 1850 1500

3 0
IR RN RN NN RN RN RN e NN NN NN NN NN NN RN N R n N AR NN NvRAn R AERRRRROINRRRRRERDRNNND

ACCTAAACAAACCTAAACAATAATAAACGCCCCTCCCCCAACCCAACTAGCACCTTACAATTTAATCTCAAACTACTATACTA
1685 170 178 180 185 190 196 200 205 210 215 220 225 230 235 240

2100 M50 2200 2250 2550 2400 2450 2650 2700 2750

LR RN R N R R RN AR RN RN RN AR RN RN
CAATCAACGAAACT CCGTAAACATAAAACCCTCTAAACCAAATACGAAATATAATCTBATAATATACCCTTTTTITTAAACTAA

| 250 255 260 285 210 275 280 285 290 285 300 205 310 315 320 325

WE0 3100 " X0 25 300 3350 400 M0 50 3550 3300, 3650 o 350 2800 /0 3500 50

Inst ModesName:3730/0PTIPLEX-XE-25102:001 Fire Hase ove I Prirted on; Jun 07,2017 10:49.54 IST
>N13d

70 N BIOSYSTEIMS 30_SPe KB_3730_POP7_80Tv3 mob

Signal: G:230 A:315 1381 C:362 AvaSig: 322 C#:30 W:B10 Piate Name 17_P-9 7S.53 CRL:863 QV20+.336

e T N I T R R R R R R Y] TR W NTH T ) N LT

TB GGAGCTCTCCCATAT GGTCGACCTGCAG ACTAGTGATTTATCTATACGCCTACCCC

hom
O -
o-
0.
O-
S ow
c).
O-

0 100 o 203 20 300 0 400 420 500 550 oo o 10 me w0
wh ERRRRR RN R RN RN RN NN N n R w o n O AN NN RN RN RN NN RN mn
CAAAAATAAAACCTACAAAAACAAALACAAACCT CCT TAAACTATAATAAACTCCACCCAATTCARAACTTCCCGACTACTTTATTT
85 an 86 100 106 110 115 120 128 130 136 140 145 150 155 160

1060 1100 M50 1200 1250 | 1300 130 14Q0 150 o 1550 1900 1650 1700 TS0 1600 1850 1500 1950
RN RN RN R RN R RN E RN R RN R Rn R a e n e e e e n p e RnpnR e nan IR RnnRRnuRREIEIRINR
ACCTAAACAAACCTANNCAATAACGAACGCCCT TCCCCCAACCTCGT TACBGCC T TACAATT TAATCTCAAACTACTATACTA

188 170 175 180 185 190 188 200 208 210 216 220 225 2% 2385 240 245

HE0 2100 2150 2200 2250 2300 2550 2400 2450 2500 2550 2500 2650 2700 2750 2800 2850 200 250

(R N R R R NN RN
CAATCAACAAAATTCCATAAACGTAAAACCCTCTAAACCAAATATAAAATATAATCTCGTAATACGCCGTTTCTTAAACCGAT

250 255 280 265 270 275 280 285 280 295 300 305 310 35 320 325




Appendix

>N13e
i o 1 i o P i e v e v v 1w s i eur e s
e % B ana RRRAR. n DR RN n e ARN RN RN RR NN RN n nna A RRUR RN RN RN RRRNE
G TTGGCGCAGCTCTCCCA TATGGTCGACCTGCAGGCCGCCGCACTAGTCGATTTATCTATACCCTACCCCCAA
5 10 15 20 25 0 35 40 as 50 55 B0 B85 70 75

50 10 1m0 2m 290 300 kL 400 a0 500 20 600 oo 700 o 200 B0 o 20
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
AAATAAAACCTACAAAAACAAACAAACC TTAAACTATAATAAACTCCACCCAATTAAAAC TAAC TATTTA

85 20 9 100 108 110 115 120 125 130 135 140 145 150 158 180

1000 ~

16800 1650 1500 1954

TCTCAAACTALTATACTAA

0f o 200 1250 350
IIIllllllllllllIIlIIlIlllllll
CC TAAACAAACCTAAACAA TAACGAAGAE

185 170 178 180 185 190 30 238 240

1000 —

E( 2100 2150 2200 2250 2300 235 2400 2450 2500 2550 2500 2650 2704
IIIlIlIIIIllIIIIlllllllllll lIIIllIIIllllllllllllllllllllll
CAATCAACGAAATTCCCTAAATATAAAACCCTCTAAACCAAATATAAAATATAATCTCA

250 285 260 265 270 275 280 285 290 285 300

1000 —
800 —
600 —
400 —
200 —

360 3100 50 3200 25 00 3350 400 M0 500 355 K 36850 3700 750 w00 "0 3600

Inat ModelName:3730OPTIPLEX-XE-25102-001 Pira Base NS _ Prired cn: Jun 07,2017 10:50.06 IST

Paired cancer sample 14

>Cl4a
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGGGGTGATAAATAGTATTTGGAAAATCGGGCTATTTTTATTT
TAATATTGCGTTTTTTTAACGGGTTTTATAAATGGTATATTAGGAGATTATATTCGGTATTTAGTTCGGAGGGTTTTAT

GTTTACGGAGTTTCGTTTATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGTGGAGGGG
CGTTTATTATTGTTTAGGTTTGAGTAGGTAAATAAGGTGGTTAGTTGGGAAGTTGGAATTGGGTGGAGTTTATTATA
GTTTAAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>Cl4b
AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAGGGAAGAGGGGATAAACGGTATTTGGAAGATCGGGTTATTTTTATT
TTAATATTGCGTTTTTTAGACGGTTTTAGTAAACGGTATATTAGGAGATTATATTTCGTGTTTGGTTTAGAGGGTTTTA
TGTTTATAGAGTTTTATTTATTGTTAGTATAGTAGTTTGAGATTAAATTGTAATGTAGTAGTTAGGTTGGGGGAGGGG
CGTTTGTTATTGTTGAGGTTTGAGTAGGTAAATAAAGTTTTTAGGAAGGGAAGTTTGAATTGGGTGGAGTTTATCGT
AGTTTAAGGAGGTTTGTTTGTTTTTGTAGATTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>Cl4c
AAGGGGTTAGGGAGTTTTTTITTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAACGGCGTACTATGAGATTATATTTTATATTITGGTTTGGAGGGTTTTAC
GTTTACGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAATGAGGTTGGGGGAGGGG
TGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT
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>C14d

AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTATTAGTT
GAATATTGCGTTTTTTGGACCGGTTTAAAAAACGGCGTATTACGATATTATATTTCGTACGTGGTTTCGAGGGTTTTA
CGTTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGCAGCGAGGTTGGGGGAGGGGCGTTCGTT
ATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTAAGGAGGTT
TGTTTTTTTTTGTAGGTTTTATTTITGGGGGTAGGGTATAGATAAATCACTAGTGCGGCCGC

>Cl4a
wgnal: G188 A:261 T.316 C.300 AvgSig. 268 C#:290 W.DT Piste Name: 17_P-0 TS48 CRL 1042 QV20+1070
(] e T RRER. wu 0 D AR D a B DRRNR RN RN RN NN NN RN RN an o BRRRRD
G GGAGCTCTCCCATAT GGTCGACCTGCAGGCGGCCBCACTAGT GATTTATCTATACCCTACCCCC
5 10 15 20 25 30 35 4 45 50 55 B0 B85 70 7%

0, 190 150 200 250 0 320 400 a0 500 %0 600 (22 J00 ™0 800 B 20 220
(R R R N R R e N AR R R R R R RN NN RN RN AR RN
BA AAATAAAACC TACAALAAACALACAAACCTCCTTAAACTATAATAAACTCCACCCAATTCCAACTTECCCAACTAAQCACETT

85 ) o5 100 105 1 115 120 125 130 135 140 145 150 165 1€0

1060 100 150 1200 1250 1300 1350 1400 1450 1500 1550 190 1650 1700 1750 1800 1850 1500 190

AL RN R RN RN RN RN RN R RN NN RN RN NN RN NN R RN R RRn RN NRRNRRRORRIILIIRIL]
AT TTACCTACTCAAACCTAAACAATAATAAACGCCCCTCCACCAACCTCGCTACCGCCT TACAATTTAATCTCAAACTAGTA

186 170 175 180 185 180 198 200 205 210 216 220 228 230 238 240

260 2100 2150 2200 2250 2200 7350 2400 2450 2500 550 2500 2650 2706 2750 R0 850 2200 0
AR R R R N AR R N RN R R N RN NN RN e
TACTAACAATAAACGCGAAACTCCGTAAACATAAAACCCTCCGAACTAAATACCGAATATAATECTCCTA TTATAAA
250 255 260 265 270 275 280 285 290 285 300 305 310 315 320 325

we0 3100 s 0 25 00 2350 2400 M0 3500 A550 300 3650 0 arsn 300 w0 3500 050

nst Mode¥Narme. 3730/0PTIPLEX-XE-25102-001 Fire Race (e T Printed on. Jun 07,2017 10.53.58 IST
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>C14b

F 52 Biosystems 8c_sPs KB_3730_POPT_BOT/3.mob

3nal: G256 A:362 T.458 C:434 AvgSig: 379 C#4D WA1D Piste Name:17_F-9 TS:47 CRL1202 QV20+:1215
oo e nn RN R BN RNl RN RRRRRN R R R R na RN RN R RRRRRRRNRRRRRNY
G GGAGCTCTCOCATAT GGT CGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCA

5 10 15 20 25 & £ a0 45 50 55 60 65 70 7%

400
SRR NER RN NN RRRIRNRIAI N
ACAAAAACAAACALACCTCCT TAAACTACGATAAACTCCACCCAATT CA
106 110 18 120 125 130 135 140

1060 100 110 X0 1250 4300y 1350 00 1480 1500 1560 160 1650 1700 9750 1600 1850 1500 o 1950
pnnen (RIRRTNY | (RRRRRRARIRY) (LRI ARRNURIAN AR (ARENRNRR)
ACTCAAAC AACAATAACAAACGOCCCTCCCCCAACCTAACTACTA TACAATTTAAT AAACTACTAT

165 170 175 180, 186 80 185 200 208 210 218 220 225 20 235 240

800 —
600 —
400 ~
200 —

260 2100, 2150 2200 2% 2300 z 2400 245 26850 2700 2750 2800
SRR n RN R RRRRRRRRNRIILRRNY [BARRRRRN] mninn 1 1
ACTAACAATAAATAAAACTCTATAAACATAAAACCCTCTAAACCAAACACGAAATATAATCTCCTAATATACCGTTTACTAAA
250 255 260 265 270 215 280 285 250 295 300 308 310 35 320 328
800 —
600 —
400 — \
200 ~ v
060 oo 3150 3200 3250 200 360 400 M0 500 3550 A0 3650 3700 arsn 3800 3850 3600 w50
65N
>Cl4c
Signal: G:332 A:473 T.591 C:500 AvgSig: 486 C#.26 W:GE Piate Name.17_P-9 TS5458 CRL:1226 QV20+:1281
o enn 0N m B RN RRRRR RN N RN A B o R RRRARRRRRRRRRRNRRRRERD
G GGAGCTCTCOCA TAT G GTCGACCTGCAGBCGGCCGCACTAGTGATTTATCTATACCCTACCCECA
5 10 15 20 25 2 a5 ) 45 50 58 60 85 70 75
600
400
200

100 180

(ARRNNNAN) BRRRRRRRARRRRRRRND 1 BRRRRRRRRRRRRERRRRNY "
ATAAAACCTACAAAAACARACAAACCTCCT TAAACTATAATAAACTCCACCCAATTCAAACTTCCCAACTACTT TATTTA

a5 20 85 100 108 110 115 120 125 130 135 140 145 150 155 160

1060 M0 150 120 1250 1200 F13%0 4007 1450 1500 150 190 1850 9700 1750 1800 1889" 1500 s
[ RRRRRRERRIRRURRRYY 1 [ RIRRRNRIRINE) (IRANRINNIRRNRR]]
\AACCTAAACAATAACAAACACCGCTCCCCCAACEREGATTACCACCT TACAAT CAAACTACTATACTAA

176 180 185 190 196 200 208 210 218 20 226 230 238 240

ME0 2100 250 2200 2250 2000 235 2400 245 2500 255 2900 2650 2700 2750 2800 2850 200 250
SRR RRR RN RN RnRnRRR RN TRRRRR RN RN RN RN RN enntnRnRRRRRIEIII NN
CAATCAACAAAATTCCGTAAACGTAAAACCCTCCAAACCAAATATAAAATATAATCTCATAGTACGCCGTTTCTTAAACC GA

250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325

wE0 3100 3150 3200 250 200 380 3400 M0 3500 3550 3300 3650 370 37150 3e00 380 3600 50

Inst ModeiName.3730/0FTIPLEX-XE-25102-001 Cimn GBnen bl _\521 Prirted en: Jun 07.2017 10:54:19 IST
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>C14d
L IS Y R Vie_wrw PN VT e v
Sugnal: G244 A:318 T.394 C:371 AvgSig: 331 C#.31 W.BS Plate Name:17_P-9 TS:47 CRL:1138 QV20+.1175

L e e R R N RN R RN RN RR])
TG GGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCACTAGTGATTTAT

5 10 15 20 25 20 & 40 45 S0 55 60

(RN RN NRRN])
ATCTATACCCTACCCCCAA
65

70 75 a0

q-:'
- -

oo 820
i lllllllllll llllllllllllll
CCAA T

CTAACTACTTTATTTA

j 85 20 as 100 106 110 115 120 126 130 135 140 145 150 165 160

1060 10 150 189 1250 1200 1350 1400 1450 1500 1550 1600 1650 1700 1750 1600 1850 1500 1950
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIllllllllllllllllllllllll ( AARRERRRNY
;C'.-‘.-~L.~\‘—C..'A‘-..A/-‘n—uGA‘\CG"‘VL- CCCCCAACCTCGCTGCCACCTTACAATTTAATCTCAAACTACTATACTAR
|

170 175 180 185 180 21 215 220 225 230 235 40 248

f no
u‘.'.- fu,,\,u

i ™ T Y T+
260 2100 2150 220 2250 2700 Fas 2400 2450 25

o0 255 X 2 ri| g 2% 0
llllllllllllllllllllIlllllllllllllllIllllllllllllllllllllllllllllllllllllll e
CAAT CAACGAAACGTAAAACCCTCGAAACCACGTACGAAATATAATATCGTAATACGCGGTTTTTTAAACCGGTCCAAAAAA

250 255 260 265 270 275 280 285 280 285 300 305 310 315 320 25

Aong n

4’1(‘
4\‘1:\“)‘, [ A

l \

Paired normal sample 14
>N14a

AAGGGGTTAGGGAGTTTTTTTTTTTAGTTAAAGAAAGAGGTGACGATGGTATTTGGAAAAAAGGGTTATTTTTATCG
TAATATTGTGTTTTTTTAATTGTTTTAGTAAACGGTATATTACGAGATTATATTTCGTATTTGGTTTGGAGGGTTTTATA
TTTATGGAGTTTTATTITATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGCGAGGCTGGGGGAGGGGT
TTTTATTATTGTTTAGGTTTGAGTAGGTAAATAAAGTGGTTAGGAAGTTTAAATTGGGTGGAGTTTATTAAAGTTTAA
GGAGGTCGGTTTGTTTTTGTAGATTTTATTTTITGGGGGTAGGGTATAGATAAATCACT

>N14b
AAGGGGTTAGGGAGTTTTTTTTTGAGTTAAAGAAAGGGGTGATAGATGGTATITGGAAAATCGGGTTATTTTTATTT
TAATATTGCGTTTTTTCGATAGGTTTAAAAAACGGTATATTACGAGATTATATTTCGTATTTGGTTTAGAGGGTTTTAC
GTTTACGGAGTTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGTTAGGTTGGGGGAGGGG
CGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAGGTTCGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITTITGGGGGTAGGGTATAGATAAATCACT

>N14c
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGATAGATGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAAAAACGGCGTATTACGAGATTATATTTTATATTTGGTTCGGAGGGTTTTAC
GTTTATTGATTGTGTTAGTAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTT
GGGGGAGGGGCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTTGGAAGTTTGAATTGGGTGGAGTTT
ATTATAGTTTAAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

139



Appendix

>N14d

AAGGGGTTAGGGAGTTTTTTTTTITTAGTTATGGGAAATCGTGATAGACGGTATTTGGGAAATCGGGAAATTTTTATTT
TAATATTGCGTTTTTTTAATGGTTTTAGTAAATGGTATATTAGGAGATTATATTTCGTATTTGGTTTAGAGGGATTTAT
GTTTATAGAGTTTGGTTTATTGTTAGTATAGTAGTTTGAGATCGAATTGTAAGGTAGTAGTGAGGTTGGGGGAGGGG
TATTCGTAATTGTTGAGGTTTGAGAAGGTAAATAAAGTAGTTTGAAAGTTCGAATTGGGTGGAGATTATCGTAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGATTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N14e

AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGGATAGTATTTGGAAAATCGGGTTATTTTTATT
CGAATATTGTTTTTTTTAGATCGGTTTAAAAAACGGCGTATTAGGAGATTATATTITTATATTTGGTTTAGAGGGTTTTA
TATTTATGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAACGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTITGGGGGTAGGGTATAGATAAATCACT

>N14a
5D Biosystems 7A_SP6 KB_3730_PGP7. 80TV mob
Signal. G:178 A:Z66 T:345 C:310 AvgSig! 275 CR2Z7 WFT Plate Name:17_P-9 TS:26 CRUSAT QVa0+527
e «UNRER. AN B ARAN. Q0BT
GGAGCTCTCCCATA A

L]
TGGTCGACCTGC
30

5 10 15 20 25 35 40
800 —
600 —
200 —
200 —

%0 100 1m0 200 50 300 £ 400 420 500 20 Goo oo 700 (4= 800 8% 900 220
l.lllllllllllllllllllllllllIllllllllll... «HRRRERN NN omew. .lllllllllllllllllll
CAAAAAT TAAAATCTACAAAAACAAA ACCGACCTCC T TAAACT TTAATAAAGT CCACCCAATTTAAACT TCECTAACCACTTTATTY

&0 85 90 a5 100 108 110 115 120 128 130 135 140 145 160 155 180

MO 1150 120 1250 m1300 1350 400 1450 15000 1350 1900 650 700 TS0 1600 1850w 1500 1950

Ill--. semBTnRRRRNE . e wuB00Baa.. o oo _anaasHIRRERDRRRRERRRRNRRNRRRINE R

ACCTACTCAAACCTAAACAATAATAAAAACCCCTCCCCCAGCCTCGCTACCACCTTACAAT TTAATCTCAAACTACTATACTAA
188 170 178 180 185 190 196 200 205 210 215 220 225 2% 235 240

] 2X0 25 2300

2 2100 255 2400 2450 2500 2550 2900 2650 - 2700 2750 2500 2650 2200 2350
l......llllll.-. etne annnBRRR R aw cuwmmanunBR R RRRRRRRRRRRRRNRTaur ane selo.o Seat
CAATAAATAAAACTCCATAAATATAAAACCCTCCAAACCARAATACGAAATATAATCTCGTAATATACCGT TTACTAAAACAAT

250 255 260 265 270 275 280 285 280 295 200 308 316 315 320 325

360 3100 Kk 3200 25 3300 3350 400 350 500 3550 300 3650 3o 3750 300 3850 3500 0

e Madaiflama T IUNDTION EY.YEIS102.004 Ak N Damtad an lia N7 24T 1NRTA4 IST
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>N14b
= - -le,J~HIIIJ v _ere TN VLT W e
Sugnal: G:214 A:273 T.348 C:326 AvaSig: 280 C#30 W.C7 Piae Nama:17_P-9 TS:48 CRL:11128 Qv20+:1122
BT I N L LT LI TeRRRnnRRnRnRRan
TGGGAGCTCTCCCATATGGTCGACCTGCAGG TCTATACCCTACCCCCAA
5 10 15 20 25 3o 35 40 B85S T0 75

E 100 1m0 200 0 500 520 600 @0 700 =] 200 820 o0
RN RARRRRURRRRNRRERRREND ERRR U RN RN RN RN NN RN RN RN RRRR NIRRT
AAATAAAACCTACAAAAACAAACABMACC TECT TAAACTIATAATAAACTCCACCCAATTCOAACCTCCTAACTACTTTATTTA

85 20 a5 100 106 110 1s 120 126 130 135 140 145 180 165 160

1000 —

800 —

600 —

400 = 4

204\ i

1060 1o "% 1200 1250 1200 1400 1550 1900 1650 1700 750 1300 1890 1500 1950
AL RRERR R NN RN RN NRRIRRIIR FeapnnenanaRuEnunEnnupn; (R )] 11
CC TAAAGAAACCTAAACAATAACAAACGCCCCTCCCCCAACCTAACTACCGCCTTACAATTTAATCTCAAACTACTATACTAA
185 170 175 180 185 180 195 200 205 2000 216 20 225 m 230 §m2% 240

1000
800—
600

400 —
200 —

NE0 2100 250 2200 2250 2300 2550 2400 2450 2500 255 2500 2650 2700 2750 200 2850 g
L N N R N N N AR RN RN (AR NN NN
CAATCAACAAAACT CCGTAAACGTAAAACCCTCTAAACCAAATACGAAATATAATCTCGTAATATACCGTTTTITAAACCTA
250 255 260 265 270 275 280 285 250 205 300 05 310 315 320 ki
1000 —
800 —
600 —

b 1
200
3060 30 3150 3200 25 3300 80 2400 M0 50 a5 0 3650 30 arso 3ecq 3850 00 0
1520

inst ModeiName:3730/0OPTIPLEX-XE-25102-001 Pire Hace v I Prirted on: Jun 07,2017 10:6310 IST
>N14c
G.223 A:320 T:386 C:362 AvgSig: 328 C#.26 W.G7 Piste Nama:17_P-9 TS:47 CRL:1136 QV20+:1140
oon . en RN R B RN R R R RRR RN RN RN RN RN RN RRRRRRRRRRRRRRRRIENY
e TG GGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCACTAGTGATTTATCTATACCCTACCCCCA
5 10 15 20 25 30 35 40 45 50 55 80 65 70 75
100 =~
J

0 10 1m0 200 250 ) 30 400 a0 500 50 600 (<) 700 oo 20 820 ax
L L R RN R R R R AN R RN R R R R R RN R R R R AR AN
AARATAAAACCTACAANAACAAACAAACCTCCTTAAACTATAATAAACTCCACCCAAT TCAAACT TCCAAACTABTTTATTTA
85 90 95 100 105 110 15 120 125 130 135 140 145 150 185 180

| TR Y

0 N0 150 40 1250, 1300
i (ARRERRNERNRY)

1800 1650 1700

168 170 178 180 185 190 186 200 208 210 218 220 226 230 235 240

jAAA‘AAALLALAAAAAAAAA ANV A WA A WA

260 2100 2150 2200 2250 2200 7550 2400 245 2500 2550 2000 2650 2700 2750 2200 2850 200 250

R N R R R R R R NN NN RN NN RN (L) mun (RIRRRRAN)
ACAATCAACAAAATTACTAACACAATCAATAAACGTAAAACCCT CCGAACCAAATATAAA AATCTCGTAATACGCCGTT
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Paired cancer sample 15

>C15a
AAGGGGTTAGGGAGTTTTTTTTTTAGTTAAAGAAAGGGGTGACGGACGGTATTTGGAAAATCGGGTTATTTTTATIT
GAATATTGCGTTTTTTCGACGGGTTTAAAAAATAGCGTATTACGAGATTATATTTTGTATTTGGTTCGGAGGGTTTTAC
GTTTATGGAGATTCGTTGATTGTTAGTATAGTAGTTTGATATTAAATTGTAAGGTAGTAGCGAGGTTGGGGGAGGGG
CGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTGGGAAGTTCGAATTGGGTGGAGTTTATTACAGTTAA
AGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C15b
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGATGGATGTATTTGGAAAATTGGGTTATTTTTATIT
GAATATTGTGTTTTTTAGATTAGTTTAAAAAATGGTGTATTATGAGATTATATTTTATATTTGGTTTGGAGGGTGTTAT
GTTTATGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTGGTAGTGAGGTTGGGGGAGGGG
AGTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTTAGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTCTTGTAGGTTTTATITITGGGGGTAGGGTATAGATAAATCACT

>C15c
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGACGAACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAACGGCGTATTACGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAC
GTTTACGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAACGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTTGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTITTITGGGGGTAGGGTATAGATAAATCACT

>C15d
AAGGGGTTAGGGAGTTTTTTTTTTGAGTTAAAGAAAGGGGTGATGGATGTATTTAGAAAATTGGGTTATTTTTATTTG
AATATTGTGTTTTTTAGATTGGTTTAAAAAATGGTGTATTATGAGATTATATTTTATATTITGGTTTGGAGGGTTTTACG
TTTATGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGTAGTAGTGAGGTTGGGGGAGGGGA
GTTTGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTGGGGAAGTTTGAATTGGGTGGAGTITATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C15e
AAGGGGTTAGGGAGTTTTTTTTTAGTTAAAGAAAGGGGTGATAGACCGTATTTGGGAAATTGGGTTATTTTTATTTTA
ATATTGCTTTTTTTCGACCGGTTTAAAAAACGCTCCCTTAGCAGATTATATTTCGTATTTGGTTCGGAGGGTTTTACGT
TTACGGGGTTTTGTTGATTGTTAGTATAGTATTTTGAGATTAAATTGTAAGGTGGTAGCGAGGTTGGGGGAGGGGC
GTTCGTTATTGTTTAGGTTCGTTTAGGGAAATAAAGTAGTTAGGAAGTTTGAATCGGGTGGAGTTTATTATAGTTTAA
GGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>C15a
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Paired normal sample 15

>N15a
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGATGGATTTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAAAAACGGTGTATTACGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAC
GTTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGG
GTTTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAGGTAGTTAGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N15b
AAGGGGTTAGGGAGTTTTTTTTTITAGTTAAAGAAAGGGGTGATAGACGGTATTTGGAAAATCGGGTTATTTTITATTTT
AATATTGCGTTTTTTTAATGGGTTTAATAAAGGGTATATTAGGAGATTATATTTTGTATTTGGTTCGGAGGGTTTTATA
TTTATGGAGTTTCGTTTATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAGCGAGGTTGGGGGAGGGGT
ATTTGTTATTGTTATGGTTTGAGTAGGTAAAAAAAGCGGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTTA
AGGAGGTTTGTTTGTTTTTGTAGTTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N15c
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAGGGGGTGATAGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAACGGCGTATTATGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAC
GTTTACGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGGTTAAATTGTAAGGCGGTAACGAGGTTGGGGGAGGG
GTGGGGTTTGTTTGTTCTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGGCCGCCTGCAGGT
CGACCATATGGGAGAGCTCCCAACGCNTTGG
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>N15d
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAAGGGGTGATGGATGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAACGGCGTATTACGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAC
GTTTACGGAATTTCGTTGATTGTTAGTATAGTAGTTTGAGATTAAATTGTAAGGCGGTAACGAGGTTGGGGGAGGG
GCGTTCGTTATTGTTTAGGTTTGTTTAGGTAAATAAAGTAGTCGGGAAGTTCGAATTGGGTGGAGTTTATTATAGTTT
AAGGAGGTTTGTTTGTTTTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACT

>N15e
AAGGGGTTAGGGAGTTTTTTTTTCGAGTTAAAGAAGGGGGTGATAGACGTATTTGGAAAATCGGGTTATTTTTATTC
GAATATTGCGTTTTTTAGATCGGTTTAAGAAACGGCGTATTATGAGATTATATTTTATATTTGGTTTAGAGGGTTTTAC
GTTTACGGAATTTTGTTGATTGTTAGTATAGTAGTTTGAGGTTAAATTGTAAGGCGGTAACGAGGTTGGGGGAGGG
GTGGGGTTTGTTTGTTCTTGTAGGTTTTATTTTTGGGGGTAGGGTATAGATAAATCACTAGTGCGCCCGCCTGCAGGT
CGAAAAAAAACG

>N15a
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- . UI\IJ,JN\-IIIJ s PN VLT W T
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>N15d
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6.3.5. Calculations for plot R20A:

% Methylation was calculated as per following formula

SM/5(M+hM) X 100

M= Methylated CpG; hM = hypomethylated; CpG; N = Normal ; T =Tumor

N 67.9 65.5 54.6 711 64.5 58.3 58.1 78.3
T 46.6 52.6 32.2 45.7 71.7 48.3 54 44.6

The above value was plotted in R20A to depict % of methylation of L1 promoter in 8 paired normal cancer
OSCC samples.

Calculation for plot R20C:
Mean % of methylation for normal (N=8) 64.7875
Mean % of methylation for tumor (T=8) 49.4625

Paired t-test: Monday, May 14. 2018, 10:01:50 AM

Data source: Data 1 in Notebookl
Normality Test (Shapiro-Wilk): Passed (P =0.943)

Treatment Name N Missing  Mean Std Dev SEM

Col 1 8 0 64.787 7376 2.749
Col2 8 0 49.462 11.150 3.942
Difference 8 0 15.325 13.052 4.615

t=3321 with 7 degrees of freedom.
93 percent two-tailed confidence interval for difference of means: 4 413 to 26 237
Two-tailed P-value =0.0127

The change that occurred with the treatment is greater than would be expected by chance; thereis a
statistically significant change (P =0.013)

One-tailed P-value = 0.00637

The sample mean of treatment Col 1 exceeds the sample mean of treatment Col 2 by an amount that is
greater than would be expected by chance. rejecting the hypothesis that the population mean of treatment
Col 2 is greater than or equal to the population mean of treatment Col 1. (P=0.013)

Power of performed two-tailed test with alpha=0.050: 0.812

Power of performed one-tailed test with alpha =0.050: 0.909
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Calculations for plot R20B: % of methylation for each of the 20 CpG dinucleotide positions was calculated
as per following formula

SM/3(M+hM) X 100

N 55.8
515
T 42.8
48.5

65.6
65.7

62.1
30.5

60
68.5

64.7
333

85.2
60

72.9
48.6

75.7
62.8

51.4
50

82.8
65.7

85.2
40.5

56.7
20.5

70
20.5

84.8
42.8

57.1
235

75.7 733 47 76.4

56.7 51.7 333 50

M= Methylated CpG; hM = hypomethylated; CpG; N = Normal ; T =Tumor
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6.4.Appendix IV

6.4.1. Plasmid maps used in this study:

Xhol
Not |

T7 terminator

T7 tag

7 ///’I Nde |
wss— Thrombin, . |Nhe
I His tag
pPET-28a(+) %RBS\NCO |

5.4kb & 0
\\ T7 promoter

Bal Il

_&:’“l T7 promoter lac operator Xﬁil I rhs
- AG ATC TOG ATC COG OGA AAT TAA TAC GAC TCA CTA TAG GGG AAT TGT GAG CGG ATA ACA ATT COC CTC TAG AAA TAA TTT TGT TTA ACT TTA AGA AGG AGA

Neol His tag Nidel _Nhel 7 tag
TAT ACC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC AGC AGU GGC CTGGTG C06 CGC GGC AGC CAT ATG GCT AGU ATG ACT GGT GGA CAG CAA ATG GGT
H ] 5 H H H H H H 5§ 5 G LV P R_G 5 H ™M A § M T G G E E iMuaG
thrombin site

BamH 1 EcoR1  Sacl Kall Hind 111 Nat 1 _Xhal His tag
CGC GGA TCC GAA TTC GAG CTCCGT CGA CAA GCT TGC GGC CGC ACT CGA GCA CCA CCA CCA CCA CCA CTG AGA TCC GGC TGC TAA CAA AGC OC GAA AGG
R G s E F E R R A > Gy BT R A I E P L R ] ;

P § G C sup

Bip1
AAG CTG AGT TGG CTG CTG COA COG TG AGC AAT AAC TAG CAT AAC COC TTG GGG CCT CTA AAC GGG TCT TGA GGG GTT TTT 16 —

Plasmid map of pET-28a cloning and expression vector
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Xho |
Not |
Hind Il
Sall
o Sac/
“'0‘ T7 terminator EcoR |
,.3\« BamH |
Qg' /IB/P/ His tag RcoR V
Q Enterokinase
Kpn |
Bgl Il
mm—— > ag Thrombin
i His tag
PET-30b(+) Ws Nde |
5.4kb t lac O Xba |
- T7 promoter
|
T7 promoter Iac operator Xba 1 rhs
=+ A GAT CGA TCT CGA TCC CGC GAA ATT AAT ACG ACT CAC TAT AGG GGA ATT GTG AGC GGA TAA CAA TTC CCC TCT AGA AAT AAT TTT GTT TAA CTT TAA GAA GGA GAT
Ndde | His tag S tag

ATA CAT ATG CAC CAT CAT CAT CAT GAT TCT TCT GGT CTG GTG CCA CGE GGT TCT GGT ATG AAA GAA ACC GCT GCT GCT AAA TTC GAA CGC CAG CAC ATG GAG AGC CCA
M HEH H H H™H 8 § G L VuP BR G 8 GaM K E T AwA A K F M R Q H MED S P
T thrombinsite

Bgit Kpnl Neo | EcoRY  BamH1 EcoR1  Sucl Sall  Hind 111 Not 1 Xho 1 His tag
GAT CTG GGT ACC GAC GAC GAC GAC AAG GCC ATG GCG ATA TCG GAT CCG AAT TCG AGC TCC GTC GAC AAG CTT GCG GCC GCA CTC GAG CAC CAC CAC CAC CAC CAC TGA
D L G T ‘B D DD NKENATSMEA 1S DiP N § 'S508 Va D EKENES A A L E H H H H H H Sog
Bipl 17 terminator

GAT CCG GCT GCT AAC AAA GOC CGA AAG GAA GCT GAG TTG GCT GCT GCC ACC GCT GAG CAA TAA CTA GCA TAA CCC CTT GGG GCC TCT AAA CGG GTE TTG AGG GGT TTT TTG -

Plasmid map of pET-30b cloning and expression vector
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l/ T7 promoter
Kpnl
Xho I
Sal |

Hind il
pBluescript Il SK(-) ™~ FooR v

T3 promoter EcoR |

3.0kb -
lac O Pstl
Smal
BamH |
lac promoter Spe |
Xbal
Not |
Sac !
T7 promoter  Kpnl Xholl  Sall Hind 11 EcoRV  EcoR1 Pl Smal BamH1
- TAA TAC GAC TCA CTA TAG GGC GAA TTG GGT ACC GGG CCC CCC CTC GAG GTC GAC GGT ATC GAT AAG CTT GAT ATC GAA TTC CTG CAG CCC GGG GGA
EamH 1 Spel Xba 1 Not 1 Sac 1
TCC ACT AGT TCT AGA GCG GCC GOC ACC GCG GTG GAG CTC CAG CTT TTG TTC CCT TTA GTG AGG GTT AAT TGC GCG CTT GGC GTA ATC ATG GTC ATA ---

T3 promoter

Plasmid map of pBS cloning vector
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6.5. Appendix V

6.5.1. Poster Abstract |

5" Annual International Conference on Advances in Biotechnology (BIOTECH

2015), Indian Institute of Technology Kanpur, Kanpur India March 2015

Title: Characterization of human LINE1 encoded reverse transcriptase

Savita Budania, Ramasare Prasad and Prabhat K Mandal

ABSTRACT
Long INterpersed Element 1 (LINE-1 or L1), a class of mobile genetic element belongs to

the non-LTR retrotransposon category. L1 is actively jumping in our genome thus
responsible for more than half of the human genome .Its ongoing activity increasing the
genome size in every generation and also creating insertional mutaions. An active L1 is
6.0 kb in length, encodes two proteins designated as ORF1p (40kD) and ORF2p (150kD)
which is required for jumping the L1mRNA. ORF1p is a single stranded nucleic acid
binding proteins where as ORF2p has distinct reverse transcriptase (RT) and
endonuclese (EN) activity. It is hypothesized that L1 RNA jumps by coupled reverse
transcription and integration mechanism where L1mRNA reverse transcribed by ORF2p
mediated RT activity at the genomic target site. RT activity is the most crucial step in the
process of human L1 retrotransposition. Here we are demonstrating the human RT

activity by cloning and purifying the RT domain only.

Key words: LINE1, genome, ORF1p, reverse transcriptase.
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6.5.2. Poster Abstract Il
Conference: “Biotech Day 2017” at Department of Biotechnology Indian Institute of

Technology Roorkee, Roorkee, Uttarakhand, March 2016

Title: L1 retrotransposon activity in head and neck cancer patients

Savita Budania, Debpali Sur, Jitendra Nangal and Prabhat K Mandal

ABSTRACT
Retrotransposons are the major structural and functional modulator in any genome. as

these sequences jump from one place to another; thus can change the size of the
genome as well as regulate the expression of genes close to the site of insertion. Human
genome is the major hub for a non LTR retrotransposon called Long INterpersed
Elements (LINEs or L1). There are almost 500,000 copies of L1 occupied around 30% of
the human genome. Although most of them are inactive around 150-200 copies are
actively jumping in human genome particularly in brain, germ cells and cancers. Jumping
of L1 has several consequences and most detrimental when it insert within an essential
gene thus can completely abolish the function of that gene. An active L1 is 6 kb in length
and encodes two proteins (ORF1 and ORF2). Both proteins convert L1 mRNA to cDNA in
a very complicated mechanism. The L1 mRNA is transcribed from its own promoter which
is situated in L1 5’UTR. Here we are showing the L1 activity in head and neck cancer,
the 3™ highest in globe and commonest malignancies in Indian Males. We collected
samples from a Government hospital located at Bikaner Rajasthan, the highest hit region
across India. We detected significant expression of L1 ORF1p in cancer tissues by
employing Immunohistochemistry (IHC). We have also seen very high level of L1
promoter hypomethylation in cancer tissues compared to normal counterpart. In general
L1 do not transcribe in normal cells due to heavy methylation at L1 promoter and thus no
retrotransposition. This suggests that due to hypomethylation of promoter L1s are highly
transcribing in cancer tissues and might be jumping frequently in cancer genome; and

making the cancer more aggressive.
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6.5.3. Poster Abstract Il

The Mobile Genome: Genetic and Physiological Impact of Transposable Element
EMBO EMBL Symposium, Heidelberg, Germany, October 2017

Title: Extensive LINE-1 promoter hypomethylation and ORF1p expressionin Oral
squamous cell carcinoma

Savita Budania, Debpali Sur, Shilpi Saxena,Jitendra Nangal, Manash Biswas, Ramasare
Prasad, Vijay Yadav, Dustin C. Hancks, and Prabhat K. Mandal

ABSTRACT
Oral squamous cell carcinoma (OSCC) ranked eighth among all common cancer in the

world with a very high mortality rate. The occurrence of OSCC is quite high in Indian
population especially among the youth because of excessive use of tobacco. Here we
investigated Long INterpersed Element 1 (LINE-1 or L1) retrotransposon activity in OSCC
samples in the same population. There are almost 500,000 copies of L1 occupied around
30% of the human genome. Although most of them are inactive, around 150-200 copies
are actively jumping in human genome. L1 encodes two proteins designated as ORF1p
and ORF2p and expression of both proteins are critical for the process of
retrotransposition. Here we have analysed L1 activity by looking the presence of ORF1p
in 12 paired cancer-normal tissues. Immunohistochemistry (IHC) with human ORF1
antibody showed the presence of ORF1p in more than 50% cancer samples (7 out of
12). Investigating L1 promoter methylation status, showed significant hypomethylation of
L1 promoter in cancer tissues compared to its normal counterpart. Our data shows very
high L1 retrotransposon activity in OSCC which might have some significant role in the

onset and progression of this particular type of cancer.
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