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The HUPO Annual Congress is a unique international event that provides a platform for translational 
and clinical proteomic scientists to learn about advancements in clinical proteomics, share their works 
and discuss future collaborations. Proteomic is defined as large-scale studies of proteins in cells and 
tissues. The HUPO congress offers multiple pre- and post-congress workshops and commercialization 
courses as well as ECR mentoring events that are filled with up-to-date training opportunities on 
emerging proteomic data analysis, data interpretation, and translation.  
 
After 2 years in lockdown, attending HUPO-2022 provided me with the opportunity to meet some of 
the internationally renowned experts in proteomics whom I had only interacted with through emails. 
I also had the opportunity to meet industry experts and discuss recent methods in proteomics and 
proteomics sample preparation. Particularly, I met the CEO of PROTIFI, a company that makes 
specialised kits that can be used to prepare samples for proteomic analysis in under three hours. 
Currently, our team is spending two days on sample preparation. After explaining my needs, the CEO 
agreed to send me some evaluation kits so I could apply them on my samples. I am hoping that a 
successful evaluation of this new method will save our team hundreds of lab hours each year while 
significantly reducing the costs.  
 
Another important aspect of my proteomic research work involves the translation of my findings into 
the clinic to benefit the patients. Attending the HUPO22 workshops on clinical proteomics allowed me 
to understand the translational challenges of proteomic findings and approaches to overcome them. 
I enjoyed the talk given by A/Professor Sraha Parker from Cedars-Sinai Medical Center, who talked 
about why and how proteomic researchers need to move from “always a candidate, never a clinical 
biomarker” to a translational and clinical implementation phase. It is true that proteomic research has 
generated huge amount of data that need to be mined further, and their findings translated to the 
clinic.  
 
The HUPO-22 was held in Cancun, Mexico. Cancun is a 3-hour drive from one of the most important 
city-states in pre-Hispanic America, Chichen Itza. It is one of the most visited archaeological sites in 
Mexico today, and one of the seven wonders of the world. Therefore, I had the opportunity to visit 
Chichen Itza along with three other proteomic researchers I met at the conference. It was very 
interesting to talk to some of the Maya people, learn about their tradition and rich history, and more 
importantly, understand the way their calendar system worked. 



the 250 proteins with the largest
variance, the second PC grouped the
samples into primary, LN and distant
organ metastatic groups. Also,
pooled samples prepared by adding
equal amount of protein from each
sample were grouped close to each
other, signifying the validity of
proteomic analysis.

(Figure 3) ►
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introduction Melanoma   remains   one   of the most aggressive  skin 
tumours.   If  left  untreated,  primary   melanomas  may

objective To decipher the proteome landscape of primary, LN metastatic 
and distant organ metastatic melanoma for the identification of

methods Data-independent acquisition mass spectrometry (DIA-MS)
technique was used to investigate the proteomic changes in 60

LC/MS 
analysis

Sample 
preparation

Biomarker 
analysis

Classification 
analysis

macrodissection

Pathway & drug 
target analysis

result 1 A total of 4,631 proteins were  
identified,   of   which 72  and

453 were significantly changed in the LN and
distant organ metastatic melanomas versus
the primary lesions (adj. p-value <0.05). An
increase in proteins such as SLC9A3R1,
CD38 and GRB2, and a decrease in SFN,
SERPINB5 and ARG1 were associated with
regional LN metastasis. The metastatic
melanomas were related to higher levels of
CEACAM1, MC1R, AKT1 and MMP3-9 and
lower levels of CDKN2A, SDC1 and SDC4
proteins.

(Figure 1A-C; ►
DA: differentially abundant;

LN: lymph node;
dist: distant organ)

metastasise to regional lymph nodes (LN) or distant organs. The 5-year relative
survival rate reduces from 99.5% in patients with localised melanoma to 70.6% for
LN metastatic melanoma and 31.9% when the tumour has metastasised to distant
body organs. Therefore, further studies are required to resolve the molecular
landscape of metastatic melanomas and deliver impact in novel therapeutic
intervention.

protein biomarkers and therapeutic targets with potential clinical significance.

formalin-fixed and paraffin-embedded (FFPE) samples of primary, LN and distant
organ metastatic melanomas. Archival samples were obtained from
the Institute of Clinical Pathology and Medical Research (ICPMR),
Westmead, repository. Following manual macrodissection,
proteins were extracted from the samples and prepared
for MS analysis. Protein biomarkers were identified
using LIMMA R package. Principal component
analysis (PCA) and support vector machine
(SVM) analysis were performed to see if
proteomic changes can classify the samples
based on their metastatic status. Finally,
the Ingenuity Pathway Analysis (IPA)
bioinformatics tool was used to identify
disrupted biological functions and
potential therapeutic targets.►

result 2
An accuracy of 92%
was achieved when an SVM
classification was used to differentiate
LN and distant organ metastatic
melanomas from the primary lesions. A
high accuracy when using top 4-100 most
significantly changed proteins indicated
that a high-performing biomarker could
be constructed with few proteins. A 90%
classification accuracy between LN and
distant metastatic melanoma was seen
using top 4 significantly changed proteins.
◀ (Figure 2A-C)

result 3 When   PCA   analysis  
was performed using

Figure 2A. SVM: LN vs primary

Figure 2B. SVM: dist vs primary

Figure 2C. SVM: dist vs LN

! decreased
" increased

Figure 3. PCA plot using 250 proteins

proteins  revealed  that   an  interplay 
between complex but distinct networks

of  proteins  is  linked  with  increased
invasion and  metastasis, and  decreased
apoptosis in  the LN  and  distant organ 

metastatic melanomas compared to the primary
lesions. This suggests  that  while LN and distant

organ  metastatic  melanomas  present  relatively 
Similar carcinogenic  behaviour, but the proteins and 

molecular mechanisms behind each metastasis are distinct.
▼ (Figure 4A-B)

result 4 The  IPA   analysis  using 
differentially    abundant 

Figure 4A. LN vs primary             Figure 4B. Distant vs primary

Drug Target Drug(s)
solute carrier family 2 member 1 canakinumab metformin 
solute carrier family 16 member 1 AZD-3965
carbonic anhydrase 1 benzthiazide, ethoxyzolamide
AP2 associated kinase 1 LP-935509, SM1-71
carnitine palmitoyltransferase 1A perhexiline
tubulin beta 4A class IVa docetaxel, 5-fluorouracil
solute carrier family 1 member 3 riluzole
protein kinase N2 fasudil
carbonic anhydrase 2 benzthiazide, ethoxyzolamide
thromboxane A synthase 1 ridogrel, dazmegrel

Identified novel proteins with
increased abundance in the
distant organ metastatic
melanoma that, subject to further
analysis, could be targeted by one
or more available medications.
◀ (Table 1)

result 5 IPA  drug  target 
profiling analysis

cutaneous melanomas to regional LN and distant organs, leading to
the identification of protein signatures of tumour metastasis and
potential therapeutic targets.

conclusion This   study   provides  up-to-date  proteome-level 
information   about   the  progression  of  primary

LIMMA
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1. Mycosis Fungoides (MF):

5. Research Plan

7. Conclusion

6. Results (cont.)

4. Differential 
Abundance and 

Pathway Analysis

4. Hypothesis and Aims

2. Peptide 
extraction from 

tape strips

• Most common form of Cutaneous T-
Cell Lymphoma.

• Diagnosis is difficult: MF shares
non-specific clinical and histological
features with other skin conditions
such as dermatitis and eczema

• Diagnostic method: Skin biopsy
which is invasive, painful, causes
bleeding and scarring

• Treatment: Invasive biopsy needed to
determine effectiveness of treatment

2. Relevance
• A non-invasive method which

identifies protein biomarkers will
improve diagnosis of MF, help monitor
effectiveness of treatments and reduce
the need for invasive biopsy. It will
also provide information about the
molecular changes in MF relative to
the normal skin.

Non-invasive protein biomarkers of MF
can be identified through proteomic
analysis of tape stripped samples.

1. To evaluate tape stripping as a non-
invasive method to sample MF lesions.

2. To identify protein biomarkers that
will allow non-invasive diagnosis of MF
and shed light on its pathophysiology.

6. Results

• Increased T cell activation promotes
the development of MF

• 15 differentially abundant proteins
which activate or inhibit T cells were
identified in MF lesions.

Figure 1. Protein Identification:
Venn diagram of the total number of
proteins identified in the MF and
normal skin using mass spectrometry
analysis of tape-stripped samples.

Figure 2. Volcano plot of differentially
abundant proteins upregulated (aqua)
and downregulated (purple) in MF vs
normal skin.
• Top upregulated proteins in MF:

PPL, PDIA4, PSMD6, GSDMC, TAP2
• Top downregulated proteins in MF:

KRT31, KRT23, CHI3L, HSP72, LXN

Figure 2. Principal Component
Analysis plots of differentially abundant
proteins can efficiently differentiate the
samples based on their diagnosis. MF
(red) and normal skin (green) are
separated. Controls (blue) are grouped
together. PCA is an unsupervised
dimensional reduction analysis.

Figure 4. Ingenuity Pathway Analysis
(IPA) used to construct a network of
differentially abundant proteins leading
to the activation of T cells in MF
compared to the normal skin. Increased
measurement is shown in orange,
decreased measurement is shown in
green.

• Tape stripping together with proteomics identifies important non-invasive
diagnostic biomarkers of MF.

• Among others, non-invasive biomarkers of MF are involved in the activation of
T lymphocytes.

• Future research may compare these findings with other skin conditions that
mimic CTCL to validate whether the proteins are unique to CTCL

Peptides

1. Sample 
Collection by 
tape-stripping: 

3. Protein 
Identification and 
Quantification: 
DIA-MS

MF        Normal Skin

3. Approach
• We used the non-invasive tissue

sampling method, tape stripping,
together with Data Independent
Acquisition Mass Spectrometry (DIA-
MS) and extensive bioinformatics
analysis to investigate proteome
changes in 27 MF patients. Normal
skin was used as control.

216   1076   11

Tapes
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