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Abstract

Introduction: Actinic Keratosis (AK), the most common cancerous skin lesion,
is considered a pre-neoplastic condition originated from keratinocytes (Non-
Melanoma Skin Cancer: NMSC) that arises in sun-damaged skin. AK has a risk
of progression to invasive SCC ranging from 0.025% to 16% per year. Twenty-
seven percent of SCC arise from an AK lesion and furthermore 56% of SCC
have a AK lesion within close proximity. The «cancerization field» concept is
pivotal to understand the biological and clinical implications behaviour of
NMSCC. The microRNAs (miRNA) are short, 22-nt, non-coding RNA
molecules involved in post-transcriptional control of gene expression, able to
edit RNA, modulating chromatin modification or silencing RNA. Some
miRNA are involved in apoptosis processes or in cell proliferation. Differential
expression profiles of miRNA have been reported in a variety of different
cancers, including skin cancers. Mizrahi et al (2018) have demonstrated that
AK and SCC histological samples could express in different manner some
miRNAs: ie., mir-320 a, mir-16-5p and mir-204-5p.mir-130a, a tumor
suppressor microRNA, is downregulated in SCC (Lohcharoenkal 2021). The
title of our project is: Analysis of some miRNAs expression (miRNA320,
miRNA-16-5p, and miRNA-204) of AK and SCC samples of a defined
canceritazion field. Methods: The Workflow activity was the following;:
Preliminary phase: Identification of 18 Formalin-fixed paraffin embedded
(FFPE) samples (9 patients) («matched» 9 AK lesions and 9 SCC lesions).
Working on biopsies samples we perform an extraction and RNA analysis with
droplet Digital PCR (ddPCR) and we perform the data analysis. Second and

final step phase: Evaluation of additional 39 subjects (36 men and 3 women).



Results: We perform an evaluation and comparison of the following miRNA:
miR-320 (a miRNA involved in apoptosis and cell proliferation control; miR-
204, a miRNA involved in cell proliferation in and miRNA-16-5p, a miRNA
involved in apoptosis).

Preliminary data (n=9 subjects)

miR-320a expression in AK and SCC
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Second step data (n=39)
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AK_N: Ak lesions located in the proximity of SCC; AK_D: AK lesions located distant from SCC
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Conclusion: Our data suggest that there is no significant variation in the
expression of the three tested microRNAs between adjacent AK lesions and
squamous-cell carcinoma. However, a relevant trend has been observed
Furthermore, by evaluating the miRNA expression trend between keratosis
and carcinoma of the same patient, it is observed that there is no "uniform
trend": for some samples the expression rises for the transition from AK to SCC

and viceversa.



Introduction

Aim of the project

Actinic Keratosis (AK) and cutaneous squamous cell carcinoma (cSCC) have
some similarities in genetic profile and histopathological features!.
Importantly, NMSC represents one of the most common types of cancer,
especially among Caucasians, with 1 million new cases per year in the United
States, and cSSC also represents the second most common skin malignancy
(20% of all nonmelanoma skin cancers, NMSCs), although most of statistical
data seem to be underestimated?. All NMSCs are associated with a substantial
morbidity but in contrast to basal cell carcinoma, ¢SCC is characterized by
much higher risk of metastases?*. The vast majority of cSSC arise from AK, and
the prevalence of AK was estimated at 11-25% with significant increase during
chronological age®. All those observations indicate AK as one of the most
common dermatological conditions and a very important health care concern
especially for growing elderly populations. The assessment of miRNA (both
circulating or at tissue level) could be an interesting strategy in order to find
possible markers of evolution of AK lesions®. One study in particular (Mizrahi
et al., 2018)” in which deep sequencing was performed on 55 samples (FFPE
from 41 patients) deriving from: healthy tissue (n = 9), tissue with solar
elastosis (n = 15), keratosis stage 1-2 actinic keratosis (n = 6), stage 3 actinic
keratosis (n = 6), squamous cell carcinoma (n = 19), highlights some miRNAs
that were differentially expressed between the different stages: miR-320a ,
miR-16-5p and miR-204-5p. The latter miR-204-5p resulted down-regulated in
carcinoma compared to keratosis, as also mentioned by another study (Toll et

al. 2016)® in which 30 OCT biopsies from 20 patients with carcinoma were



analysed by microarray, 5 patients with stage 3 keratosis and 5 controls. The
data was confirmed by RT-qPCR by comparing the expression of miRNA in
the 20 biopsy samples of carcinoma with respect to 5 of keratosis and in another
independent cohort of 45 biopsies (of which 15 ¢SCC, 15 AK and 15 controls).
The aim of our project was to assess at tissue level the expression of a panel of
miRNA in AK lesions and SCC lesions in the surrounding area with the aim to
find if some miRNA expression modification could be predictive of evolution

of AK into SCC.

Background

Actinic Keratosis and Non Melanoma (NMSC) skin cancer

Actinic (also called solar) keratoses are keratotic lesions mainly located on
chronically light-exposed adult skin®. They represent focal areas of abnormal
keratinocyte proliferation and differentiation that carry a low risk of

progression to invasive squamous cell carcinoma (SCC)°.

UV-light

subclinical actinic keratosis actinic keratosis squamous cell carcinoma

A spectrum of histology is seen but the cardinal feature of an AK is epithelial

dysplasiall. This may be restricted to the basal layer or may extend to full-



thickness atypia at which point differentiation from Bowen’s disease can be
difficult. There is disorderly arrangement and maturation of epithelial cells.
Multiple sprouts of epithelial cells may occur at the membrane zone, but no
invasion is seen. Histological variants of AK have been described, including
hypertrophic, Bowenoid, lichenoid, acantholytic and pigmented!?. AKs are
commonly considered to be premalignant lesions with low individual
potential for invasive malignancy and higher potential for spontaneous
regression'>. They present as discrete, sometimes confluent, patches of
erythema and scaling on predominantly sun-exposed skin, usually in middle-
aged and elderly individuals'*. They are often asymptomatic but may
occasionally be sore or itch®®. Lesions may be single or multiple. The
epidemiology, risk factors, disease associations and demographics of the ‘at-
risk” population are all pertinent to patient management. Studies indicate a
high spontaneous regression rate in the order of 15-25% for AKs over a 1-year
period and a low rate of malignant transformation, less than one in 1000 per
annum'®. None the less, mathematical models derived from this study predict
that for an individual with an average of 7 AKs, the probability of at least one
transforming within a 10-year period is approximately 10%. When 918 adults
(mean age 61 years) with AKs but no previous history of skin cancer were
followed prospectively for 5 years, the incidence rate for basal cell carcinoma
(BCC) and SCC was estimated at 4106 and 3198 per 100 000 person/years,
respectively, representing a substantial excess incidence compared with the
general population!”. These data suggest that even though the risk of

malignant transformation for any given AK is very low, the probability of an



individual with AKs presenting subsequently with skin cancer is none the less

high compared with the population at large.

@ Actinic Keratosis @ Invasive SCC

Skin cancer is the most common cancer and comprises both non-melanoma
and melanoma skin cancers, whose incidence has been increasing constantly
over the past decades'®. Skin cancers that are detected at early, non-metastatic
stages are curable by surgical resection with a 5-year relative survival of 99.4%
for localized melanoma and basal cell carcinoma®. Nevertheless, for metastatic
melanoma disease, the 5-year survival rate drops to about 29.8%?°. Therefore,
there is a pressing need to identify biomarkers for the early detection of skin
cancers at the earliest stages. Other biomarkers of the outmost interest for skin
cancer patients include the ones able to identify patients at higher risk of

recurrence or whose levels are associated with response to therapies.



MicroRNA

Cells contain a variety of noncoding RNAs, including components of the
machinery of gene expression, such as tRNAs and rRNAs, and regulatory
RNAs that influence the expression of other genes?. One class of small
noncoding RNAs has recently been recognized to be quite numerous and
phylogenetically extensive. MicroRNAs are short non-coding RNAs of about
22-24nt in length that regulate the expression of mRNAs by binding the
complementary sequences in the 3’ untranslated regions (3'UTR) of target
mRNAs, thus inducing their degradation or repressing their transcription??,2.
The cellular process of miRNA biogenesis involves both nuclear and
cytoplasmic processes. MiRNAs originate from large primary (pri) and
precursor (pre) transcripts?*. All miRNAs are transcribed by RNA polymerase
II into primary transcripts known as pri-miRNAs. A microprocessor complex
constituted by Drosha and Microprocessor Complex Subunit DGCR8 (DGCRS)
processes the resulting pri-miRNAs into a double stranded stem-loop structure
called precursor miRNA (pre-miRNA)?*. Pre-miRNAs are then transported to

the cytoplasm and further cleaved into miRNA/miRNA duplexes.

a Tumor circulating RNA secretion b Detection of circulating microRNAs

Figure 1. RNA release from tumor cells. A) microRNAs are released from the cancer cell into the extracellular microenvironment packaged and transported in
extracellular vesicles, including exosomes, microvesicles and apoptotic bodies; or assodiated with RNA-binding proteins, such as Argonaute (AGO) and nucleophosmin1
(NPM1), or with lipoproteins, induding high-density ipoprotein (HDL). B) Melanoma cells release RNAs in the extracellular microenvironment and in the bloodstream. RNA
molecules are either complexed with RNA-binding proteins or lipoproteins or packaged in extracellular vesicles (EVs). microRNAs can be detected in whole blood, plasma,
and serum samples. Circulating miRNA levels are different in melanoma vs. normal vs. other tumors and can be used as diagnostic biomarkers.
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Finally, miRNA/miRNA duplexes separate from each other, and one strand
incorporated with Argonaute (AGO) protein resulting in the formation of
miRNAInduced Silencing Complex (miRISC) complex?¢. Several studies have
demonstrated the release of extracellular RNAs in blood and biological fluids
including urine, saliva, seminal, ascites, and cerebrospinal fluid. In addition,
the expression profile of circulating miRNAs is different if considering
biological fluids’ origin and different pathophysiological conditions, thus
indicating that extracellular miRNAs may be selectively released from cells
and not only passively released from necrotic or injured cells?,?. Studies
suggest two major ways for miRNA release into the extracellular
microenvironment: miRNAs can be packaged and transported in extracellular
vescicles (EVs) or associated with RNA binding proteins or lipoproteins®. EVs
transport in their cargo or in their surface several biomolecules including RNA,
which is a key mediator of EV function in normal and cancer cells. EVs include
different vesicles, such as exosomes, microvescicles (MVs), and apoptotic
bodies (ABs). Recently, the International Society for Extracellular Vesicles
(ISEV) has provided the guidelines ‘Minimal Information for studies of EVs
2018 (MISEV2018)%°, where EVs are classified in two groups based on their size:
small EVs (<200 nm) and large EVs (>200 nm). The expression profile of mRNA
and miRNAs associated with EVs differs from that of their parent cells, thus
suggesting their active and selective enrichment. Several studies demonstrated
that most circulating miRNAs are not derived from EVs; in fact, miRNAs are
released from the cells associated primarily with AGO, but also with other

proteins, such as nucleophosminl (NPM1), or with lipoproteins, including
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high-density lipoprotein (HDL). The association with these proteins stabilized
miRNAs and protected them from degradation by RNAse in the extracellular
environment. It was hypothesized that circulating miRNAs bound by AGO
protein result from passive secretion by apoptotic or necrotic cells. Vickers and
colleagues demonstrated that human HDL and low-density lipoprotein (LDL)
can bound miRNAs using Scavenger Receptor Class B Member 1 (SRB1),
which mediates the uptake of cholesteryl ester from HDL. Moreover, it has
been demonstrated that miRNAs complexed with lipoproteins can be released

and delivered to distant cells with functional implications.

mMiRNA in non melanoma skin cancer

As stated previously MicroRNAs (miRNAs) are 17- to 23-nucleotide (nt), short,
non-coding RNA molecules that are capable of regulating gene expression at a
post-transcriptional level*!. Encoded within both exons and introns, they play
a pivotal role in a variety of physiologic cellular functions and diseases,
including cancer. Approximately 30%—-60% of all human genes are affected by
miRNA regulation, and our understanding of their role as both tumor
suppressors and oncogenes in a variety of different cancers is gradually
evolving®?. miRNA maturation begins in the nucleus where RNA polymerase
I transcribes the primary-miRNA (pri-miRNA) transcript. Drosha, an
intranuclear RNase III endonuclease, and its co-factor, DiGeorge syndrome
critical region gene 8 (DGCR8 or Pasha (Partner of Drosha), form the
microprocessor complex that cleaves the pri-miRNA transcript into several 70—
90-nt precursor-miRNAs (pre-miRNAs) that share a characteristic stem loop

structure®.



12
miRNA in Basal Cell Carcinoma
Basal cell carcinoma (BCC) is the most common form of human cancer.
Although it rarely metastasizes (1:50,000), it has a huge socioeconomic impact
on healthcare systems worldwide because of its high incidence. The potential
role of miRNA dysregulation in BCC development has recently started to
develop as a new path to enlighten the pathology of BCC34. At least 37 miRNA

dysregulations have been described in the literature (Dika et al)

Table 1. MiRNAs dysregulations reported in basal cell carcinoma.

miRNA (Published Name)  miRNA (Current Name) Expression in BCC Ref.
miR-203 miR-203a-3p Downregulated [£9]
mik-17 miR-17-5p Upregulated [50]
mil-18a miR-18a-5p Upregulated [50]
miR-18b miR-18b-5p Upregulated [50]
miR-19b miR-19b-3p Upregulated [50]
miR-19b-1* miR-19b-1-5p Upregulated [50]
miR-93 miR-93-5p Upregulated [50]
miR-106b miR-106b-5p Upregulated [50]
miR-125a-5p miR-125a-5p Upregulated [50]
mik-130a miR-130a-3p Upregulated [50]
miR-181c miR-181c-5p Upregulated [50]
miR-181¢* miR-181c-3p Upregulated [50]
miR-181d miR-181d-5p Upregulated [50]
miR-182 miR-182-5p Upregulated [50]
miR-455-3p miR-455-3p Upregulated [50]
miR-455-5p miR-455-5p Upregulated [50]
miR-542-5p miR-542-5p Upregulated [50]
miR-29¢ miR=29¢-3p Downregulated [50]
miR-29¢ * miR=2%¢-5p Downregulated [50]
miR-139-5p miR-1359-5p Downregulated [50]
mik-140-3p miR-140-3p Downregulated [50]
mik-145 miR-145-5p Downregulated [50]
mik-378 mik-378a-5p Downregulated [50]
miR-572 miR-572 Downregulated [50]
miR-638 miR-638 Downregulated [50]
miR-2851 miR-2861 Downregulated [50]
mik-3196 miR-319% Downregulated [50]
miR-21 miR-21-5p Upregulated in sclerosing BBC [52]
miR-99a miR-99a-5p Upregulated in sclerosing BBC [52]
miR-26a-2 miR-26a-2-3p Upregulated in sclerosing BBC [52]
miR-let-7f let-7E-5p Upregulated in sclerosing BBC [52]
miR-let-7g let-7g-5p Upregulated in sclerosing BBC [52]
miR-let-7i let-7i-5p Upregulated in sclerosing BBC [52]
miR-100 miR-100-5p Upregulated in sclerosing BBC [52]
miR-205 miR-205-5p Upregulated in sclerosing BBC [52]
miR-451a miR-451a Downregulated [53]
miR-34a miR-34a-5p Downregulated (serum) [54]

The miRNA machinery components including the microprocessor complex
consisting of Drosha, DGCRS, Dicer, and the RISC components argonaute-1,
argonaute-2, PACT, TARBP1 and TARBP2 have recently been investigated
regarding their expression in both BCC and cSCC. The Drosha, DGCRS8, AGO1,
AGO2, PACT, and TARBP1 expression levels have been shown to be

significantly higher in BCC and cutaneous squamous cell carcinoma (cSCC)



13

when compared to healthy controls®®. While this initial screening of the miRNA
machinery in BCC was the first study that searched for the possible role of
miRNA involvement in BCC pathogenesis, the focus has now shifted toward
more specific miRNA profiling studies. A microarray-based miRNA profiling
studies of BCC has recently identified sixteen significantly up-regulated (hsa-
miR-17, miR-18a, hsa-miR18b, hsa-miR-19b, hsa-miR-19b-1*, hsa-miR-93,
hsamiR-106b, hsa-miR-125a-5p, hsa-miR-130a, hsa-miR181c, hsa-miR-181c¥,
hsa-miR-181d, hsa-miR-182, hsa-miR-455-3p, hsa-miR-455-5p and hsa-miR-
542- 5p) and ten significantly down-regulated (hsa-miR-29c, hsa-miR-29c%,
hsa-miR-139-5p, hsa-miR-140-3p, hsamiR-145, hsa-miR-378, hsa-miR-572, hsa-
miR-638, hsa-miR-2861 and hsa-miR-3196) miRNAs in BCC compared with
non-lesional skin. Data mining revealed connections to tumor-promoting
pathways, such as the hedgehog and the MAPK/ERK signalling cascades

which have previously been connected to BCC.

miRNA in Squamous Cell Carcinoma

cSCC is an epithelial skin tumor that is the second most common form of
human cancer®. Depending on the depth of the lesions, it can result in
metastasis with fatal consequences accounting for 20% of all skin cancer-
related deaths. Some cSCCs become locally invasive and show an aggressive
course. The rate of metastasis has been shown to be 0.3-3.7% with an overall 5-
year survival rate <30% in cases in which it spreads systemically®. The role of
miRNAs in SCC of different origins has been investigated in cervical, lung,
esophageal, oral, pharyngeal, and tongue tissue®,*. Investigations of the
involvement of miRNA dysregulation in c<SCC have begun and published data

on this topic is increasing®’,*. Similar to BCC, the expression levels of the
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miRNA machinery, namely Drosha, DGCRS8, AGO1, AGO2, PACT, and
TARBP1, were significantly higher compared to healthy controls and Dicer
levels were significantly higher compared to intra-individual controls.
Furthermore, Dziunycz et al*2. have investigated a distinct set of miRNAs
(hsamiR-21, hsa-miR-203, hsa-miR-205, and hsa-miR184) in ¢<SCC modulated
by UV radiation. They described the significantly increased expression of
hsamiR-21 and hsa-miR-184 and the decreased expression of hsa-miR-203 in
cSCC. Interestingly, they found that UVA increased the expression of hsa-miR-
21, hsamiR-203, and hsa-miR-205, whereas UVB increased hsa-miR-203 and
decreased hsa-miR-205. Yamane et al*. showed that hsa-miR-214 is the
regulator of extracellular-signal-regulated kinase 1 (ERK1 or — mitogen-
activated protein kinase 3 MAPK3) and hsa-miR-124 and hsa-miR-214 are both
regulators of ERK2 (mitogen-activated protein kinase 1 or MAPKT1). Both, hsa-
miR-124 and hsa-miR-214, were shown to be significantly down-regulated in
SCC in vitro and in vivo. Other scientific data show that at least 20 miRNAs
(such asvhsa-miR-1, hsa-miR-124, and hsa-miR-125b) were found to be

associated with cSCC#4,

MiRNA in Actinic Keratosis

Danczak-Pazdrowska in 2022%°, working on circulating miRNA, has showed
that in AK subjects 2 regulated miRNAs for AK cohort and 12 miRNAs for
cSCC patients were identified, while there were 26 miRNAs differentially
regulated between cSCC and AK patients. In the same study, there was also
one commonly regulated miRNA between AK and c¢SCC patients and ten
miRNAs that were regulated in cSCC when compared with both control and

AK patients. The authors did not observe any differences between the AK
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groups. In conclusion, this study analysis detected in circulation some miRNA
that were previously recognized as important in AK, cSCC, and other type of
skin cancer supporting this approach as potential non-invasive diagnosis of
AK and c¢SCC. As described by Sand et al (2012)% several miRNAs could be
involved in the pathogenesis of AK and NMSC. In particular some miRNAs

seem to be over-expressed and other down-regulated:

Listing sedected mscroRNAs (miRNAs) and thexr molecular impact relevant 1o non-melanoma skin cancer (n.a. = not avaslable)

miRNA Regulation  Tumor Molecular impact Author miRNA Author molecular
impact

let-7 -~ BCC  mmolved in laung cell prolifs Heffelfinger etal. (12] Heffelfinger eral. [12]

hsa-miR-17 + BCC  pro-growth miRNA regulated in vitro by MAPK/  Sand et al. [13) Parroo et al. [29)
ERK-induced phosphorylation of TRBP

hsa-miR-18a - BCC member of the hsa-miR-17-92 cluster, alsoknown  Sand et al. [13) He et al. [30)
as Oncomir- 1 responsible for enhanced cell pro- Al-Nakhle et al. (31)
liferation and the suppeession of apoptosis

hsa-miR-18b + BCC same seed sequence as hsa-miR- 183 Sand et al. [13]

hsa-miR-19b + BCC member of the hsa-miR-17-92 cluster, alsoknown  Sand et al. [13) He e al. [30]
as Oncoar- 1; responsible for enhanced cell pro- Al-Nakhle et al. (31)
liferation and the suppeession of apoplosis

hsa-miR-19b-1*  + BCC member of the hsa-miR-17-92 cluster, alsoknown  Sand et al. [13) He et al. [30)
as Oncomir- 1 responsible foe enhanced cell pro- Al-Nakhle et al. [31)
liferation and the suppeession of apoplosis

hsa-miR-21 + BCC UVA radsation resulls in increased expression: Heffelfinger etal. [12]  Heffelfinger et al. [12]

+ sCC oncogene that repeesses a variety of wmor sup-  Dziunycz et al (23]

pressors such as PTEN and PCDC4

hsa-miR-20¢ - BCC  associasted with hypermethylason of tumor-  Sand et al. [13) Nguyen et al. [32)

related genes and disease oulcome in cutaneous
melanoma:  downregulates DNA  methylirans.
ferases DNMT3A and DNMT3B

hsa-miR-20¢* - BCC na Sand et al. [13)

hsa-miR-93 + BCC part of the hsa-miR-106b-25 cluster; transcription  Sand et al. [13) Lietal [33)
factor E2F 1 is a target gene of hsa-miR-93

hsa-miR-106b + BCC part of the hsa-miR-106b-25; ranscrption factor  Sand et al. [13) Lietal [33)
E2F ! is atarget gene of hsa-miR- 106D

hsa-miR-124 - sce correlates mversely with umor progression. reg-  Yamane et al. [24) Yamane et al. [24]
ulates ERK?2 1ogether with hsa-miR-214

hsa-miR-125a-5p + BCC  induces apoptosis via a pS3-dependent pathway Sand et al. [13) Jiang et al. [34]
(shown 1n human lung cancer cells)

hsa-miR-130a + BOC predicted regulatory effect on the apoplosis regu-  Sand et al. [13) Sand et al. [13]
latoe BCL-2

hsa-miR-139-5p — BCC na Sand et al. {13)

hsa-miR-140-3p — BCC na Sand et al. [13)

hsa-miR-143 + BCC na Heffelfinger etal. [12]

hsa-miR-145 — BCC  rargets epidermal growth factor receptor (EGFR)  Sand et al. [13) Cho et al. [35)

and nucleoside  diphosphate  linked  mosety
Xotype motf 1 (NUDTIL) (shown in lung

adenocarcinoma)

hsa-miR-148a + BCC na. Heffelfinger etal. (12]

hsa-miR-181¢ + BCC targets NOTCH4 and KRAS which have both been  Sand et al. [13) Proweller a1 al. [36)
implicated in the pathogenesis of BCC van der Schroeff et

al. [37)

hsa-miR-181¢* - BCC na Sand et al. [13)

hsa-miR-181d - BCC na Sand et al. [13)

hsa-miR-182 + BCC described o negatively regulate human Forkhead-  Heffelfinger etal. [12]  Guailla et al. [38)
box O1 (FOXOI) and lnked w oncogenic Sand etal. [13)
transformation

hsa-miR-184 + sce Dzunyez et al. [23]

hsa-miR-214 - sce coerelates inversely with tumor progression. reg-  Yamane et al. [24) Yamane et al. [24]
ulates ERK1

hsa-miR-378 + BCC na Heffelfinger et al. [12)




Activities of the Project

First Years

16

In the first year we organized an outpatient clinic for actinic keratoses and

squamous cell carcinomas at the U.O. of Dermatology of S. Orsola, for patients

treated at the skin cancer center. These patients will be appropriately selected

by the multidisciplinary group that involves colleagues from the Oncology of

the S. Orsola Polyclinic, colleagues from Radiotherapy, Plastic Surgery from

the S. Orsola Polyclinic. It will be necessary to establish a database for the

collection of personal and clinical data of the selected patients), which will be

periodically repeated at the end of the different treatments, according to the

following table:

Activities Planning Table

Activities

Identification

Cases (6 months)

of

6 months

12 months

24 months

after PDT

FU every

years

Immunohistochemical evaluation of actinic

keratoses at baseline time

X

Evaluation of miRNA panel expression levels

in actinic keratoses

Evaluation of miRNA panel expression levels

in squamous cell carcinomas

Evaluation of miRNA pannel expression after

topical treatment

Comparisons of immuno histochemistry and
miRNA expression data between the two
groups of actinic keratosis and squamous cell
carcinoma preparations and between treated

and untreated patients

Preparation of an analysis panel that can be
used in the evaluation and differentiation of
tumors with characteristics of biological

aggressiveness
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Second Year
According to the plannning Table, in the second year we performed the
following activities:
e Evaluation of miRNA panel expression levels in actinic keratoses
e Evaluation of miRNA panel expression levels in squamous cell
carcinomas

Third Year
According to the planning Table, in the third year we performed the following

activities:

* Evaluation of miRNA panel expression levels in actinic keratoses

e Evaluation of miRNA panel expression levels in squamous cell carcinomas

e Comparisons of immune histochemistry and miRNA expression data
between the two groups of actinic keratosis and squamous cell carcinoma

preparations and between treated and untreated patients*

*Due to logistic problems related with COVID pandemic these last activities have been delayed.
Final data will be available end 2022

In the present project we utilised the Droplet Digital Polymerase Chain
Reaction (DDPCR).

DDPCR is abio technological refinement of conventional polymerase chain
reaction methods that can be used to directly quantify and clonally amplify
nucleic acids strands including DNA, cDNA, or RNA. The key difference
between dPCR and traditional PCR lies in the method of measuring nucleic
acids amounts, with the former being a more precise method than PCR, though
also more prone to error in the hands of inexperienced users. A "digital"

measurement quantitatively and discretely measures a certain variable,


https://en.wikipedia.org/wiki/Biotechnology
https://en.wikipedia.org/wiki/Polymerase_chain_reaction
https://en.wikipedia.org/wiki/Polymerase_chain_reaction
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/CDNA
https://en.wikipedia.org/wiki/RNA
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whereas an “analog” measurement extrapolates certain measurements based
on measured patterns. PCR carries out one reaction per single sample. dPCR
also carries out a single reaction within a sample, however the sample is
separated into many partitions and the reaction is carried out in each partition
individually. This separation allows a more reliable collection and sensitive
measurement of nucleic acid amounts. The method has been demonstrated as
useful for studying variations in gene sequences — such as copy number
variants and point mutations — and it is routinely used for clonal amplification

of samples for next-generation sequencing.

Results
The Workflow activity of the present project was the following: First step:

Identification 18 Formalin-fixed paraffin embedded (FFPE) samples (9
patients) («matched» 9 AK lesions and 9 SCC lesions). Working on biopsies
samples we perform an extraction and RNA analysis with droplet Digital PCR
(ddPCR) and we perform the data analysis. Results: We perform an evaluation
and comparison of the following miRNA: miR-320 (a miRNA involved in cell
proliferation; miR-204, a miRNA involved in apoptosis regulation, and
miRNA-16-5p, a miRNA involved in in the control of cellular replication and

apoptosis. The figures show the main results:


https://en.wikipedia.org/wiki/Next-generation_sequencing
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Figure 1: Comparison of miR-320, miR204 and miR-16-5P expression in AK

FFEP samples of AK and SCC lesions
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Figure 2: Comparison of miR320 and miR204 expressions
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These data were confirmed in the final data set of 39 subjects as show in these

figures:



Figure 3 and Figure 4
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For the mRNA we did not found different levels of expression when AK samples, SCC
sample distant from AK lesions and SCC samples located near AK were compared.
(Figure 5)
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This figure clearly shows that miRNA 320 expressions in AK distant or near SCC lesions,

SCC lesions and SCC lesions near AK are not different:

Figure

6

miR-320a and histotypes

miR-320a/SNORD44 expression

T T T
AK_D AK SCCinAK SCC

The same data were observed when miR-16-5p, miR-424-5p, miR-204-5p were evaluated.

Figure
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Conclusion:

Our data suggest that there is no significant variation in the expression of the
three tested microRNAs between adjacent AK lesions and squamous-cell
carcinoma. However, a relevant trend has been observed Furthermore, by
evaluating the miRNA expression trend between keratosis and carcinoma of
the same patient, it is observed that there is no "uniform trend": for some

samples the expression rises for the transition from AK to SCC and viceversa.
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