UNIVERSITY OF LEEDS

This is a repository copy of Genomic analysis to assess disease progression and
recurrence in patients with oral squamous cell carcinoma: — a preliminary study .

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/123359/

Version: Accepted Version

Article:

Kanatas, A orcid.org/0000-0003-2025-748X, Chengot, P, Ong, TK et al. (5 more authors)
(2018) Genomic analysis to assess disease progression and recurrence in patients with
oral squamous cell carcinoma: — a preliminary study. British Journal of Oral and
Maxillofacial Surgery, 56 (3). pp. 198-205. ISSN 0266-4356

https://doi.org/10.1016/j.bjoms.2018.01.010

© 2018 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier
Ltd. This manuscript version is made available under the CC-BY-NC-ND 4.0 license
http://creativecommons.org/licenses/by-nc-nd/4.0/

Reuse

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long
as you credit the authors, but you can’'t change the article in any way or use it commercially. More
information and the full terms of the licence here: https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Genomic analysisto assess disease progression and recurrence in patientswith oral

sguamous car cinoma — a preliminary study.

A Kanatas, °P Chengot, °TK Ong, “MW Ho, °N Sethi, ®™M Taylor, ‘A Glover and eHM
Wood

IMr Anastasios Kanatas, MFDSRCS, FRCS (OMFS), MD, PGC. Consultant Surgeon /
Honorary Professor, Leeds Teaching Hospitals and St James Institute of Oncology and Leeds
Dental Institute

a.kanatas@doctors.org.uk

2Dr Preetha Chengot, BDS, MFDS RCP, FRC Path. Consultant Oral and Maxillofacial
Pathologist, Leeds Teaching Hospitals and St James Institute of Oncology
preetha.chengot@nhs.net

3TK Ong, FRCS. Consultant Surgeon, Leeds Teaching Hospitals and St James Institute of
Oncology and Leeds Dental Institute

tk.ong@nhs.net

4Michael Wing Ho, FRCS. Consultant Surgeon, Leeds Teaching Hospitals and St James
Institute of Oncology and Leeds Dental Institute

michael .ho2@nhs.net

°Neerg) Sethi, FRCS. Specialty Registrar, Leeds Teaching Hospitals

neergj sethi @doctors.org.uk

®Morag Taylor, Lab technician. University of Leeds

medmta@I eeds.ac.uk

"Amy Glover, Lab technician. University of Leeds

A.Glover@leeds.ac.uk

8Henry M Wood, Phd. Senior Research Fellow. Leeds Institute of Cancer and Pathology,
University of Leeds, Leeds LS9 7TF, UK

H.M.Wood@leeds.ac.uk

Addressfor correspondence: Anastasios Kanatas, BSc (Hons), BDS, MBChB (Hons),
MFDSRCS, MRCSRCS, FRCS (OMFS), MD, PGC. Consultant Surgeon / Honorary
Associate Professor, Leeds Teaching Hospitals and St James Institute of Oncology, Leeds
Dental Ingtitute and Leeds Genera Infirmary, LS1 3EX.

Tel: 00447956603118 e-mail: a.kanatas@doctors.org.uk



Ethics statement/confirmation of patient permission:

All patients gave informed consent prior to treatment (ethics REC ref. numbers 07/Q1206/30
and 08/H1306/127).

Acknowledgements: The authors will like to the thank the British Association of Oral and
Maxillofacial Surgeons for funding this work. In addition, we are grateful to Professor RJ

Shaw (Liverpool) for the critical comments during the preparation of this manuscript.



Abstract

Introduction

Squamous cell carcinoma (SCC) is the commonest oral malignancy. Due to the ease of
access, the progression from dysplasia to invasive carcinoma and subsequent second
primaries or locoregional recurrences, can be extensively studied.

Methods

Patients with recurrent disease were included. Samples were sequenced, between one and six
per patient. DNA samples were prepared and libraries were multiplexed to between 40-80
samples per lane of an Illumina HiSeq 3000 and sequenced with 2x100bp paired end
sequencing. Copy number data was generated by CNAnorm.

Results

The recurrent SCC of the patients examined presented with unique patterns of descent when
compared to earlier samples from the primary SCC, and three main classes of patterns
emerged. Four patients showed convincing evidence that the latter lesion was directly
descended from cells from the first lesion. Four patients shared no detectable genomic events
between the two lesions. Three patients had some shared events between the early and later
lesions, but with enough differences to deduce that the two lesions had a shared ancestor, but
were not directly descended from each other. The patient characteristics were presented in
detail including the overall survival from each group.

Conclusions

There are three groups of patients with a distinct genomic pattern demonstrated after a second
clinica episode of SCC. A larger study with similar methodology and with alonger duration
may provide reliable conclusions with respect to survival. Using novel techniques, genomic
data can be available to the clinical team, at the time of treatment planning.

Key words: Oral cancer, Squamous cell carcinoma, Recurrence, Oral dysplasia, DNA
sequencing

Introduction

Cancer is a genetic disease that demonstrates evol utionary principles and may result from the
accumulation of genomic aberrations [1]. Understanding these events will help clinicians to
control disease progression and guide therapeutic interventions. Head and Neck Squamous

Cell Carcinoma (HNSCC) is one of the most prevalent cancersin the world and among the



main causes of cancer death [2]. Oral squamous cell carcinoma (OSCC), a subgroup of
HNSCC, is primarily attributed to alcohol consumption and tobacco use. Local recurrence
and / or regional neck node metastases are significant prognostic indicators of survival for
OSCC [3]. Distant metastasisis relatively rarein OSCC compared to other cancer types. The
identification of genomic factors associated with high risk of a new disease may be useful for
the proper selection of patients that will benefit from specific interventions such as an
elective neck dissection or adjuvant chemoradiotherapy. OSCCs show a high degree of inter-
patient heterogeneity [4, 5]. The introduction of next generation sequencing (NGS) has
allowed researches to sequence large number of genes at atime through fast and relatively
inexpensive whole exome and genome sequencing [6]. Data from such work may be
extensive but often involved tissue from single disease episodes that lacked continuity. Intra-
tumour heterogeneity and sub-clonal structure of OSCC are poorly understood, due to studies
using only a single tissue sample per patient, as the use of asingle tumour biopsy severely
hinders the analysis of spatial intra-tumour heterogeneity [7]. A molecular progression model
was previously described, to elucidate the transition from normal mucosato HNSCC (8). The
difference in thiswork is that we are looking at the genomic changes of the recurrence /
second primary and we can compare those (in the same patient) with the genomic changes
seen in dysplasia/ OSCC at itsfirst presentation severa years before. We previously
published work showing extensive clonal variation in spatially separated samples[9] and the
genomic changes leading from dysplasiato carcinoma[A] in OSCC in a cohort of patients.
13 of these patients (subgroup of theinitial cohort) again developed disease. Now we are
able to examine the recent disease in this subgroup of the cohort and compare the findings.
Using low coverage whole genome sequencing, we could examine genomic copy number for
every sample, allowing us to study the genomic progression from afirst presentation
dysplasia/ OSCC carcinoma to subsequent disease progression or recurrence. This early
work demonstrates what information can be available to the clinical team with advancing

technology.

Methods

Patients:

Following a previous collection of 200 consecutive patients with either oral dysplasia or
cancer [10], we identified 13 patients for further study. These were patients that initially had
an area of dysplasiathat progressed to OSCC or patients that presented in a maxillofacial
clinic with aprimary OSCC (with no history of dysplasia), and received the relevant



treatment (curative intent) before 2010, who then devel oped another area of dysplasia or
OSCC severa months or years later. All patients gave informed consent prior to treatment
(ethics REC ref. numbers 07/Q1206/30 and 08/H1306/127). 11 of these patients produced
enough good quality DNA to sequence. Their clinical details are shown in table 1. In total, 28

post 2010 samples were sequenced, between one and six per patient

DNA extraction:

The formalin-fixed paraffin embedded tissue blocks were obtained from L eeds Pathology
archive. The areas of highest tumour/dysplasia cell content were identified by a head and
neck pathologist. These were micro-dissected and the DNA extracted using Qiagen QIlAamp
DNA micro kit (Qiagen, UK).

Low coverage genome sequencing:

All samples were processed using updated versions of previously published protocols [11].
DNA samples were prepared for sequencing using NEBnext DNA Ultralibrary preparation
kits (NEB). Samples were labelled during library preparation using unique 6bp indexes.
Libraries were multiplexed to between 40-80 samples per lane of an Illumina HiSeq 3000 and

sequenced with 2x100bp paired end sequencing.

Dataanaysis.

Sequencing reads were trimmed of adapters using cutadapt [12] and aligned to the human
genome (hgl19) using BWA [13]. Copy humber data was generated by CNAnorm [14], using
apooled control of 20 British individuals downloaded from the 1000 genomes project [15].
Breakpoints were called using DNAcopy [16].

Results

Between 3,957,318 and 186,861,910 sequencing reads per sample were produced (median
14,579,601). These were compared to 37 samples previously sequenced from the matched
earlier disease (between one and nine samples per patient). Table 1 indicates the pathol ogy
and dates of initial presentation as well as the dates of the subsequent disease. Details of
treatment are presented. The time difference between the first presentation and the recent
pathology is presented in table 2. As each patient presented with a unique clinical history and
pattern of genomic damage, they are described briefly asindividual cases, to demonstrate the

variety of waysin which the early and |ater lesions were related to each other. The Sloan



binary grading system has been used to classify the dysplasia as low or high grade (17).
Patient PG001 presented with three episodes of low-grade dysplasia (LGD) between 2005
and 2008, high-grade dysplasia (HGD) in 2008 and SCC in 2009. Thiswas followed in 2014
by anew case of LGD and then SCC. One LGD sample from 2006, two from 2008, plus and
HGD and SCC sample from 2008/9 were compared to LGD and SCC samples from 2014.
The copy number profiles of the 2006/2008 samples were all very similar to each other. Most
changes were shared between all samples, with each sample showing some additional unique
events. Thisindicates a shared common ancestor, but with none of the samples being directly
descended from another. The samples from the recent pathology (after 2010) were al'so
similar to each other, but with the difference that all the events seen in the LGD sample were
also seen in the SCC, but not vice-versa, indicating that the LGD was the direct ancestor of
the SCC. When comparing the 2006-2008 disease with the 2014 disease, only one event was
shared, a small deletion on chromosome 9. Thisindicates that there was a shared ancestor of
all the samples, but that the 2014 disease is not closely related to the 2006-2008 samples. If
the 2014 lesion was a direct recurrence, it would be expected to contain most, if not all of the
copy number events shared between the early disease. Since it did not, it was most likely
descended from an earlier field cancerisation. The changesin this patient are illustrated in

figure 1.

Patient PG025 had HGD and SCC samples from 2009 and SCC from aneck metastasisin
2011. The HGD sample had no copy number changes, so nothing could be inferred from this
sample. The 2009 SCC sample had only one event, a small deletion on chromosome 5. The
metastatic SCC had a much more disrupted genome, and also contained this deletion,
confirming that it was a genuine metastasis of the 2009 disease, and that its genome had

continued to evolve since.

Patient PGO71 had HGD and SCC samples from 2010, followed by three episodes of HGD
(from which 5 samples were taken, plus adjacent normal tissue) in 2016. The 2010 HGD and
SCC samples had identical copy number profiles. The 2016 HGD samples were all similar to
each other, and shared two events from 2010 (chromosome 7 deletion and afocal
amplification on chromosome 11). The norma sample had no changes. As the later HGD
samples shared only asmall fraction of the changes seen in 2010, the later lesions can be
considered to share a common ancestor with the earlier disease, but not to be arecurrence. As

the adjacent normal sample did not display any changes, it can be surmised that the putative



field effect linking the lesions is only in asmall number of apparently normal cells, with most
normal cellsin the region containing no genomic changes.

Patient PG099 had SCC in 2010. An SCC which provided two samples occurred in 2016. All
samples showed considerable genomic damage. The two 2016 samples were identical, but
shared nothing with the 2010 disease. There was no evidence that this was progression, so the
2016 lesion can be considered a fresh primary. If any field change linked the two lesions to a
common ancestor, it did not contain any copy number changes.

Patient PG105 had two LGD, three HGD and three SCC samples from alesion taken in 2010
and two SCC samples from alesion in 2016. The multiple samples from 2010 had regional
variation, with each SCC sample most closely resembling the nearest dysplasia sample, rather
than more distant SCCs. This indicates a complex sub-clonal development of the initial
disease. The 2016 samples were identical to each other, but shared nothing with any 2010
sample, indicating that it was a new primary lesion, not progression.

Patient PG109 had LGD, HGD and SCC samples from 2010 following by SCC in 2014. The
2010 SCC and the adjacent LGD are similar to each other but completely different to the
other 2010 dysplasias, which are themselves identical to each other and to the 2014 SCC.
Therefore, the 2014 lesion is not a recurrence of the 2010 SCC, but isinstead derived from
the nearby dysplastic cells.

Patient PG113 had SCC in 2010 followed by another SCC yielding four samplesin 2014.
The 2014 samples were all identical, but shared nothing with the 2010 sample, apart from a
break at the chromosome 3 centromere. Thisis an extremely common event in OSCC, sois
not areliable indicator of common ancestry. The 2014 disease can be considered a new
primary, not arecurrence.

Patient PG118 had an SCC and accompanying HGD sample from 2010 followed by two
samples from a 2012 SCC. The 2010 HGD had no genomic changes. The 2012 SCCs were
identical to each other and shared most events with the 2010 SCC. However, both the 2010
and 2012 lesions had events which were not present in the other. Since the 2010 HGD sample
had no changes, the common ancestor of both the 2010 and 2012 SCC sample was probably
within the 2010 lesion, most likely a portion of the SCC which was not sampled. This can be
considered arecurrence of the original SCC, and isillustrated in figure 2.

PG123 had LGD, HGD and SCC in 2010 followed by neck metastasisin 2011. The 2010
LGD had no genomic changes. The HGD genome was mostly undamaged, but it did sharea
gain in chromosome 5p with all SCC samples. The 2010 SCCs showed regional variation.
The 2011 metastasis had a mixture of events from the 2010 SCC samples. It had all the



shared events, and some new ones, but some of the 2010 regional variation was either
missing or present at sub-clonal levels. It seemslikely that this was a multi-clonal metastasis.
Patient PG156 had HGD and SCC in 2011, followed by HGD and SCC six months later in
2012, which was judged at the time to probably be a metastasis. The 2011 lesion showed
regional variation. The 2011 HGD had severa events not seen in the SCC samples, indicating
shared ancestry, but not direct descent. The 2012 samples (including the HGD) were identical
to each other and had all the events seen in some of the 2011 samples, indicating from which
part of the 2011 lesion they metastasised. The 2012 samples also had new events not seen in
2011. Examples from this patient are shown in figure 3.

Patient PG196 had SCC in 2008, LGD in 2011, followed by HGD and SCC in 2015. The
2008 lesion was unavailable. The 2011 LGD had no genomic damage. The 2015 SCC
samples had everything in the 2015 HGD sample, plus some local, unique events. As the
2008 sample was missing, and the 2011 sample had no changes, nothing can be inferred

about progression from this sample.

Discussion

The aim of this pilot work was not to bring any major new insightsinto the biology of oral
cancer, but rather to show what data could be obtained with advancing technology. As an
exemplar, we assessed the similarities and differences between the genomic profiles of
HNSCC samples and earlier disease from the same patients. To this end we sequenced
dysplasia and carcinoma samples from two or more matched lesions, separated in time. In
this way, we were able to ascertain whether the second lesion was a recurrence or metastasis
of thefirst lesion, or whether it could be considered a second primary.

The disease of the patients examined developed in adlightly different way, with unique
patterns of descent from the earlier lesion to the later disease, however, three main classes of
patterns emerged. Group 1 (PG025, PG118, PG123 and PG156), showed convincing
evidence that the second lesion was directly descended from cellsin thefirst lesion. It is of
note, that disease recurred within 2 years of the first treatment with curative intent (Table 2).
Most, if not al of the genomic changes shared across samplesin the early lesions were seen
again in the later lesions. Interestingly, these four patients included the three metastatic
samples (PG025, PG123, PG156). Although thisis a small sample size, it does appear that

metastatic disease can be traced back to an earlier primary.



Group 2 (PG099, PG105, PG113 and PG196), shared no detectable genomic events between
the two lesions. PG196 had no changes to the early lesion, but the other three had multiple
changesin the early lesion that were not seen in the second lesion, and multiple eventsin the
second lesion that were new. Since no trace of the earlier lesions are seen in the makeup of
the later lesions, it can be surmised that the curative therapy for these patients was successful,
inthat it removed all canceroustissue. The later lesions in these cases can probably be
considered as genuine second primaries, not recurrences. These ‘new’ cancers developed
many years later from the first treatment; in 3 out of the 4 patients it was more than 5 years
later (Table 2).

Group 3(PG001, PG071 and PG109), had some shared events between the early and later
lesions, but enough differences to conclude that the two lesions had a shared ancestor, but
were not directly descended from each other. This conclusion is not due to what proportion of
changes are shared, but reached if there are events which are ubiquitous across all samplesin
thefirst lesion, which are completely absent in the second lesion. Amongst those patients, the
later disease in PGO71 was dysplasia only. Since this was not descended from the earlier
SCC, the clinicians involved could feel more confident in the decision not to treat. The
second lesion in PG109 appeared to be descended from dysplastic cells from the first lesion,
which raises interesting questions as to what constitutes a recurrence, and what counts as
field effect. It is possible that the four patients with no detected shared genomic changes did
in fact share common ancestry between lesions, but that thisfield effect could only be detect
using point mutations. However, if multiple events are observed in all samples of an early
lesion, but are absent in a second lesion, we can be confident that direct descent has not
occurred.

Tables 3 and 4 present details relating to survival. The sampleistoo small and the follow up
interval in some patientsis not long enough for us to make meaningful conclusions. At
present it is difficult to link this genomic datawith clinical care, in oral cancer. The presented
features need to be investigated further in order to validate their potential of predicting long
term prognosis following recurrence of OSCC . We provided data of three different patterns
of disease progression. As our understanding is improving, future work may elucidate which
mutations are relevant and of practical use in the management of the disease. Further work in
alarger scale with similar patients and methodology may be able to provide patient specific
practical guidancein clinical care. A larger study with alonger follow up interval will

provide a more detailed assessment of survival after disease recurrence.
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Figure 1 — Example copy number results from patient PG001, showing common ancestry but
not direct recurrence. Dysplasia and SCC samples are shown from 2008 and 2014. For each,
genomic position is shown along the x-axis, and estimated copy number on the y-axis. Each
data point represents the copy number in a 400K b region. The black horizontal lines represent
the averaged, segmented signal. Regions with a copy number higher than normal are coloured
red, and those lower than normal coloured blue. In this patient, the two 2008 samples are very
similar, as are the two 2014 samples, sharing most events. The only event shared across the
two yearsis asmall deletion in chromosome 9 (highlighted). The shared event shows
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common ancestry, but the multiple differences show divergence since that time, with no
direct descent.

PG118 2010 HGD
: f'. L o~
> H -
2
g1 B
- . ;: o
2 o - T @
© . o
E_] &
=
12}
w
o - T i i i i - o
T T T T T T T T T T
chel chr2 ched chrb che? chril chri2 chr1§ chrig cheX

Genomic location

PG118 2010 SCC

>
B
2 o~
o
o F=3
D
-~ ©
g =
=
@ o
w
chrl <hr1z
Ganamic lecation
PG118 2012 SCC
> w
B
_g_ o ~
“ o
-
o
i} T
g ~ 3 m
ST
ﬂ o (=3

chel chr2 chrd chrf che? chri0 chri2 chrib chri@ chrX

Genomic location

Figure 2 — Example copy number results from patient PG118, showing recurrence. The
dysplasia and SCC sample from 2010 are shown, with a representative SCC from 2012. The
dysplasia shows no genomic changes. Most of the eventsin the 2010 SCC reappear in the
2012 disease. However, each sample has a number of unique events (highlighted). The shared
events indicate common ancestry, while the differences indicate divergence since that time.
Since the common events are not present in the dysplasia, the common ancestor is probably
part of the 2010 SCC which was not sampled at the time.

13



PG156 2011 SCC1

Ratio

Estimated ploidy

chet ohr2 chrd chs o chrin chri2 chris cheid dwX

Genomic location

PG156 2011 SCC2

Ratio

1 2 3 4 5 8

o

Estimated ploidy

chiin

Genomic acstion

PG156 2012 HGD

Ratio

0 1 2 3 4 5 86

1 1

Estimated ploidy

T T T T T
chrl chr2 ched chr§ chr? che1Q chri2 chrib cheld cheX

Genumic location

PG156 2012 SCC

6 6

1 1 1 1

a 1 2 3 3
Ratio

1 1

Estimated ploidy

T T T L] ¥ T - T - T - T
chrl chi2 ched chré chr? cheil chel2 chris cheld chrX

Genamic location

Figure 3 — Example copy number results from patient PG156, showing metastasis. Two SCC
samples from 2011 are shown, with an HGD and SCC sample from 2012. 2011 SCC1 has all
the genomic changes seen in SCC2, as well astwo extra events (highlighted). The HGD and
SCC samples from 2012 are identical, and a so have everything seen in 2011 SCC2, plus one
extra highlighted deletion. As the events of 2011 SCC2 are found in al the other samples,
this can be considered as representative of the common ancestor, and the founder of the

metastass.
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Table 1: These are the patients involved in thiswork. In thistable, the dates are given for the

pathology as well as the dates of the initial and subsequent disease. Details of treatment are

presented.
Patient Year Description Treatment
ID
PGO01 2005 LGD
PG001 2006 LGD
PG001 2008 LGD/HGD
PG001 2009 SCC - Moderately | Surgery
differentiated
keratinising
squamous cell
carcinoma,
T1MONO
PG001 2014 LGD/SCC - Well- Surgery/Radiotherapy
differentiated
squamous cell
carcinoma,
T2MONO
PG025 2009 HGD/SCC - Surgery
Moderately-
differentiated,
squamous cell
carcinoma, lip
mucosa
PG025 2011 SCC - Metastatic Surgery/Radiotherapy

neck SCC
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PGO71

2010

HGD/SCC -
Moderately-
differentiated,
squamous cell
carcinoma,
TINMONO

Surgery

PG0O71

2011

3X'HGD

PG099

2010

HGD/SCC -
moderately
differentiated
squamous cell
carcinoma arising
from high-grade
surface dysplasia,
T1MONO

Surgery, but previous
chemoradiotherapy

PG099

2016

SCC - Multifocal
early invasive
poorly
differentiated
squamous cell
carcinoma,
TINOMO

Surgery and
radiotherapy

PG105

2010

LGD/HGD/SCC -
Moderately
differentiated
squamous cell
carcinoma, T1 NO
MO

Surgery

PG105

2016

SCC - Poorly
differentiated
squamous cell
carcinoma,
T2NOMO

Surgery and
radiotherapy

PG109

2010

LGD/HGD/SCC -
Well-
differentiated
squamous cell
carcinoma, T1 NO
MO

Surgery only but had
previous radiotherapy
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PG109

2014

SCC - well
differentiated
squamous cell
carcinoma with a
verrucous
appearance,
TINOMO

Surgery

PG113

2010

SCC - Poorly
differentiated
squamous cell
carcinoma on
tonsil, T2NOMO

Surgery

PG113

2014

SCC - moderately
differentiated
squamous cell
carcinoma, T3 N2
Mx

Surgery and
chemoradiotherapy

PG118

2010

HGD/SCC - Poorly
differentiated
squamous cell
carcinoma,
TINOMO

Surgery

PG118

2012

SCC - poorly
differentiated
focally
keratinising
squamous cell
carcinoma,
TANOM1

Chemotherapy

PG123

2010

LGD/HGD/SCC -
Poorly
differentiated
squamous cell
carcinoma,
T2N2NOMO

Surgery

PG123

2011

SCC - metastatic
squamous cell
carcinoma on
neck, N4

Surgery and
chemoradiotherapy
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PG156

2011

HGD/SCC - Poorly
differentiated
squamous cell
carcinoma on
tonsil, TAN2CMO

Excision of tonsil and
radiotherapy

PG156

2012

HGD/SCC Poorly
differentiated
squamous cell
carcinoma with
basaloid features.

PG196

2008

SCC - well-
differentiated
squamous cell
carcinoma,
TINOMO

Surgery

PG196

2011

LGD

PG196

2015

HGD/SCC -
Moderately-
differentiated
squamous cell
carcinoma,
TINOMO

Surgery
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Table 2: Time difference between the first biopsy confirmed OSCC and the subsequent more recent confirmed OSCC. Patient PGO71linitialy

had OSCC and then developed dysplasiaonly.

Patient number

Timedifference

001 5 years 5 months 25 days
025 1 year 8 months 14 days
071 5 years 10 months 17 days
099 5 years 8 months 2 days
105 5 years 9 months 5 days
109 3 years 2 months 19 days
113 4 years 28 days

118 1 year 8 months 2 days
123 1 year 1 month 3 days
156 1 year 8 months 18 days
196 7 years 8 months 16 days
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Table 3: Three groups of patients are presented based on the genomic relationships. Group 1 (PG025,PG118,PG123,PG156), Group 2
(PG099,PG105,PG113,PG196) and group 3 (PG001,PG071,PG109). PG123 died cancer free, from pneumonia. All other deaths related to
metastatic SCC.

Patient groups Patient numbers Survival status/Survival after second
diagnosis

Group 1 PG025 Alive/ 5 years 11 months 17 days
PG118 Deceased / 1year 11 months 24 days
PG123 Deceased /5years 4months 15days
PG156 Deceased / 1 year 7 months 7 days

Group 2 PG99 Deceased / 1 year 2 months 13 days
PG105 Alive/ 1 year 2 months 5 days
PG113 Deceased / 4 months 26 days
PG196 Alive/ 1 year 5 months 20 days

Group 3 PG001 Deceased / 9 months 20 days
PGO71 Alive/ 1 year 3 months 20 days
PG109 Alive/ 2 years 8 months 19 days
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Table 4: This table demonstrates the overall survival from theinitial biopsy confirmed SCC. PG123 died cancer free from pneumonia

Patient groups

Patient numbers

Overall survival from initial diagnosis of
SCC

Group 1 PG025 7 years 8 months 14 days (alive)
PG118 3 years 7 months 26 days
PG123 6 years 5 months 18 days
PG156 3 years 3 months 25 days

Group 2 PG99 6 years 10 months 15 days
PG105 6 years 11 months 7 days (aive)
PG113 4 years 5 months 23 days
PG196 9 years 2 months 6 days (alive)

Group 3 PGO001 6 years 3 months
PGO71 7 years 3 months 2 days (alive)
PG109 5 years 11 months (alive)
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