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Understanding RCM depth stacks — Aims

1. Automatically determine the strata of the skin in a
depth stack.

Stratum Corneum Epidermis Dermis



Understanding RCM depth stacks — Aims

2. Discriminate photoaged and actinic keratosis
affected skin.
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Understanding RCM depth stacks — Pilot

* 335 depth stacks from 52 volunteers aged
20-29 or 50-59

* Dataset used in previous publications!-2
* Wide range of photo-ageing in cohort

e Four distinct strata were labelled — stratum
corneum, viable epidermis, papillary dermis and
dermis



Bag of features

L earning a visual dictionary

K-Means -
Clusterin

Training images Patches from Clustered patches
random locations form a dictionary
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Understanding RCM depth stacks —
Classification

* Separate test set has been held out for final
performance estimation

* Small dictionary size (256 words)

e Random forests used as classifier

 5-fold cross validation used with fixed parameters
* Dictionary learned separately on each fold

* No optimisation of parameters



Understanding RCM depth stacks —
Results

Accuracy:
749+ 1.5%

True Class (%)

5.6 19.5
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Assigned label

Understanding RCM depth stacks —
Qutput
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Understanding RCM depth stacks - Conclusions

* K-means learns representative visual words to
describe the RCM imagery

e Simple classifiers can generate a physically realistic
understanding of the skin
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Towards data-driven quantification of skin ageing using reflectance confocal
microscopy.

Hames SC, Bradley AP, Ardigo M, Soyer HP, Prow TW.

Int J Cosmet Sci. 2021 Aug;43(4):466-473. doi: 10.1111/ics.12720. Epub 2021 Jul 26.
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Skin Microbiopsy Introduction

Addressing unmet needs in skin research:

Enabling patients to sample there skin at home, as often as needed

Minimally invasive DNA, RNA, Protein and drug sampling from living
skin

Medical, cosmetic and pediatric sampling
Non-destructive sampling of the same area repeatedly



Conventional punch biopsy and
Microbiopsy

Biopsy site Biopsy material
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Clinical follow-up of microbiopsy site

RCM

S Dermoscopy ~ Low mag High mag

2 mm 0.5 mm




Spatial micro-sampling for genetic analysis:
Spatial distribution of HPV DNA in cutaneous warts




* Microbiopsy DNA
yield was in the range
of 1 —-2ng.

e Multiplex PCR for four
of the most frequent

wart-causing HPV
types, 1, 2, 27, and 57.

* HPV Type 27 was
found.

Microb‘iopsy sampling Swab sampling
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Microbiopsy sampling:
Body sites and ages

* Together we collected

* 5Xx microbiopsies from 117 lesions
prior to conventional biopsy

* 5x perilesional microbiopsies from
the 117 sites

* Total of 1,170 microbiopsies from
106 volunteers

* There were 290 microbiopsies
taken from the head and neck
region and 880 from the rest of
the body.

* No adverse events were
recorded

-
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Quick Microbiopsy facts

* >10,000 microbiopsies have been made

* >2200 microbiopsies have been performed on volunteers
* 1/3 of these have been taken from the face and neck

16 sites around the globe are using microbiopsy
e USA, Brazil, Germany, UK, Israel, Japan, Africa and Australia

Research Centre
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We are a new Centre developing new
industry partnerships at scale

What we have to offer:

Advanced technologies (microbiopsy, spatial transcriptional Research Centre
profiling, single cell sequencing...)
Clinical access to volunteers across a wide range of age and ethnicity

12 permanent, flexible positions (Lecturer to Professor) with start-up packages
and PhD student placements to align with industry partners

Dedicated research space, clinical suite, office space for business development
Access to the latest research technologies for imaging, molecular analysis and
bioinformatics

40+ resident researchers working in translational skin research in 5
laboratories globally recognised for excellence

Support from the highest levels within the University of York for leverage



2022

Acknowledgements

OF QUEENSLAND

.........

DIAMANTINA Dr Jean Tan
INSTTUTE Dr Priyam Sobarun

- Pt Prof Peter Soyer

@ Prof Albert Juhasz

Moo Dr Dario Arrua

Prof Matt Brown
QUT A/Prof Paul Leo

Dr Tony Kenna

Prof Tilo Bierdmann
Dr Martin Koberle
Dr Yacine Amar

Technische Universitdt Minchen

SAIN CANCER

LOREAL COLLEGE

( 4 Australian ernment
J National Health and

ESTRENUE Medical Research Council

Beiersdorf

.. E!-ﬂZt('fIFHfF

K OS E

UNIVERSITY

P York
5 .

Research Centre

@ ceviiiiosnna Prof Anna Mandinova
Prof Sam Lee
AR

Prof Alan Halpern

Memorial Sloan Kettering
Cancer Center

A/Prof Conor Evans
\ «»Prof Charles Lin

- Wellman Center
’ for Photome:

4

Prof Alon Warburg
Dr. Oscar Kirstein

THE HEBREW
UNIVERSITY
OF JERUSALEM

Melanoma Scan Dr Paul Annells

Dr Paul Belts
A/Prof Michael Freeman

<» TRAJAN

Wmmmgom .
‘maruho

almirall




