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I -thalassaemia and liver fibrosis

AJntil recentlyheart disease was the main cause of deaih in
thalassaemia patients

A BUTliver disease is catching up
AChronic iron deposition in the liveriothalassaemia patients
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Af identified early, liver fibrosis can be halted by a more aggressive iron
chelation protocol and enhanced patient compliance.
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Detection of liver fibrosis

Liver _bioEsy IS the most accurate method to identify early liver damage (early stage liver
fibrosis) BUT

A invasive & risk of complications
A samples only a tiny portion of the liver
A therefore not routinely carried out inthalassaemigatients

Noninvasive methods, such as blood biomarkers and elastography are not accurate
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Blood biomarkers
A Indirect biomarkers (liver function): ALT, AST,
A Direct biomarkers (fibrosis or cirrhosis development): proteins, microRNAs
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transient elastography by measuring the velocity of a vibration wave generated on the

skin. Because fibrous tissue is harder than normal liver, the degree of hepatic fibrosis ce
Inferred from the liver hardnesshe harder the liver, the faster the vibration moves throug

th e I |Ve r. https://www.racgp.org.au/afp/2013/july/fibroscan#:~:text=FibroScan% C2%AE%20is%20a%20non,")%20generated%200n%20the%20skin
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Aim of project

|dentification of plasma biomarkers for the diagnosis of liver fibrosith@mlassemia
patients (which are better than existing biomarkers)



Project outline

ADetermination of clinical data needed and sample collection conditions
ACollection of clinical data and samples

AProteomics experimental procedure and data analysis (BGI and CING)
AMetabolomics experimental procedure and data analysis (UMC, UOA and CING)
ATranscriptomics (BRFAA and CING)

AGWAS (EMC and CING)



Clinical data and sample collection

List of clinical data to be collected agreed upon
AThalassaemia diagnosis

ATransfusion history o W/ \\“\
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AChelation therapy P
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AElectrophoresis data

AClinical chemistry

Almmunology/Serology

ALiver evaluatiomcl FIBROSCAN

ARenal complications

AOther conditions that may affect liver health



Clinical data and sample collection

A Data collected for 140 thalassemia patients*
A 66 men & 74 women
A Plasma extracted and stored
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Clinical data and sample collection

Fibroscan stage | MALE | FEMALE SUM
FOF1 16 33 49
F2 22 18 40
s 7 8| 15
F4 10 3 13
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Clinical data and sample collection

A0 control samples collected.

10 Clinical Lab tests performe
8 A Biochemical tests
Z 6 A Haematology tests
S 4 A Blood filmmorphology
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A0 thalassaemia patients

without liver fibrosis

A0 thalassemia patients

with liver fibrosis

A0 healthy controls (age anc

sex matched)

Healthy Controls Thalassaemia noffibrotic Thalassaemia Fibrotic
Gender Age Gender Age Fibroscan Gender Age Fibroscan
results results
MALE 41 MALE 40 FO-FL MALE 41 H
MALE 41 MALE 42 FO-FL MALE 42 H
MALE 44 MALE 46 FO-FL MALE 44 F
MALE 50 MALE 47 FO-FL MALE 46 H
MALE 55 MALE 53 F1 MALE 48 H
MALE 56 MALE 54 FO-FL MALE 55 H
MALE 65 MALE 64 FO-FL MALE 63 H
FEMALE 41 FEMALE 43 F1 FEMALE 41 F
FEMALE 56 FEMALE 58 F1 FEMALE 57 H
FEMALE 62 FEMALE 59 FO-FL FEMALE 60 F




A Look at the total set of proteins in the plasma samples from each patient/control.
A All samples passed QC
A Identification and quantification

peptides |proteins

average 4562.9 689.6
st dev 229.72 22.7
min 4087 635
max 5133 730




Proteomics dat®@)uantitative differential
analysis

Two filtration criteria significant differential

proteins
A Fold change > 1.5
A P value < 0.05

& &

&

Number of proteins

Comparsion Down Up-
group regulated regulated regulated

Health VSTF & :
y :-‘:.%i @ﬂb Q:&?}

HealthyVSTnF  [igy 683 38 o & <
TNFVSTE 12 784 26 Comparsion group
Class . Up . Down



Proteomics dat@)uantitative differential
analysis

NO PROTEINS PASS ADJUSTMENT FOR MULTIPLE VARIABLES
Therefore, none of the differentially expressed proteins are statistically significant

Why?

A there are no differences between the proteomes of fibrotic anditwotic
patients or

A the study populations are too small to distinguish the differences between their
proteomes.

We see statistically significant differences between the proteome of the healthy
subjects and patients(fibrotic and ndibrotic)

Data presented are not statistically significant



Proteomics datderinciple Component
analysis

A combines multiple variables to a new -
set of 23 integrated variables, to
achieve dimension/complexity
reduction 10-

class |#| Healthy [-o

A Unable to segregate the fibrotic and §
nonfibrotic thalassaemia patients andv 01

healthy into distinct classes &
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Hierarchical Clustering of
differentially expressed proteins
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possible to cluster the samples into th
distinct populations

utilises all of the identified proteins to
perform the clustering

can a small number {80) of selected
proteins achieve correct sample
clustering to provide a reliable biomar
for liver fibrosis? =

although the individual proteins do not
show statistically significant differential
expression between all of the sample
groups.
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Proteomics datadlsease progression

Cluster 1 Cluster 2 Cluster 3
analysis
£ 3 8 § 3
Clusters 3 and 8
Increase/ decrease with ~ * - - )
the progression of
dlsease Severlty Cluster 4 Cluster 5 Cluster 6

cluster 4 segregating
healthy controls from
thalassaemic patients
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Proteomics dataKOG annotation of

DEPs

Function unknown -

Amino acid transport and metabolism -

Inorganic ion transport and metabolism -

Carbohydrate transport and metabolism -

Energy production and conversion -

RNA processing and modification |

Translation, ribosomal structure and biogenesis -

Signal transduction mechanisms -

Posttranslational modification, protein turnover, chaperones -
Nuclear structure |

Extracellular structures -

Defense mechanisms -

Intracellular trafficking, secretion, and vesicular transport -

Cell cycle control, cell division, chromosome partitioning 1

General function prediction only -
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Protein Count

I CELLULAR PROCESSES AND SIGNALING
I INFORMATION STORAGE AND PROCESSING
I METABOLISM

" POORLY CHARACTERIZED



Proteomics dateSignificantly enriched
pathways.



