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Abstract

* The eardy detection of Hepalitis and Hepatitis-relaled Bver cancer is crilical for its influential control and prevention.

* Although there are a few biomarkers for the early detection for Hegatilis and Hepatilis-retated liver cancer (i.e. alpha-feloprotein, des-g-
carbowy prothrombin and isczyma of alkaline phosphatasa specific for liver cancer), thay are of low specificity espacially against a back-
ground of chronic hepatits.

« Asa spsclﬁc fllrahe clf the hluod the protein components of urine ara qualitativaly similar ko those of bleod. Identification of refiable,

markers for Carcinama (HCC) has a significant impact on public health, especially in the

fight of the h»gh bum «of hapatitis C virus infaction which is considered one of the most the most causative agents in the devalopmant
of HCC.

= I this sludy, urine samples wese collected Trom patienls with Hepatocellular sarcinoma pest Hepalitis © virus infection, palients with
Hepatitis C and Hepatitis B virus at diffarent stages of the diseases as well as nommal individuals. The proteins wers isolatad from 1 mL
of thoge sarmples using the Protesspin™ Urine Protein Concentration Micro Kit (Norgen Biotek), and the pretein profiles from all the
samples wera analyzed qualitativety and quantitatively using 10 SDS-PAGE and 2D alactrophorasss.

* Tha results revealed the appsaranca or the disappearance of some bands in both HCC-post HCV samplas or the HOV samples when

compared with the narmal control group. Those proteins might be of a great significance and of a greal value for the early detection of
HCC or HCVIHBY infiection using only 1 mi of & urine sampla.

Introduction

= Amajor goal in the fisld of clinical protaomics is to identify disease biomarkers in the biological fluids that can be maasured relatively
Inexpensivety for eary diagnosis of disease,

= Animpartant challenge in this process is to develop a rational means of reducang the complexity of tha proteoms of body fluid sample to
enhance th ity of relatively | proteing thal may have a special patho-physiological significance (1),

= Urine represents a bodily fluid which can be used as an abundam, non-invasive source of biomarkers thal can aid in the early diagnosis
ar mondoring of certain diseases.

* As a spacilic filtrats of blood, the protein componants of urine are qualitativaly similar to that of biood which make of a graat importance
as an easily accessible body fluid.

* Acatalog of Ihese winary proteins cannol only improve our knowledge of the kidney's physiology, but can also allow the identification of
noval proteins associatad with pathological states (2).

+ Mdost recent biomarkers resaarch has been focusing on varous forms of cancer dua fo the assumption that a growing cancar will affact
the physiology of the organism lo such an extent thal measurable changes will be of a significant diference (3}, thus allowing the
dataction of a protaomic pattemn in bickegica! fuids.

* HCC is one of tha most well-known malignancies worldwide. The number of cases of HCG is rising, and this is likely due to increased
HCV and HBV infections (4),

= HBV is the most common and best invesligaled eticlogical agent of HCC, but the mechanism is poordy understood (5). HBY, HCV and
HCC post HCW are known to alter the narmal physiclogical function of livar cells.

= We hypothesize that analyzing the urinary proteomic profiles of patients infectad with HBV. HCV and HCC post HCV should yield
waluable Information which will help in undarstanding both the machanism of Infection and the progressson of theses mfections o the
cancercus state, and may lead Lo early detection,
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Methods

Urine samples were coBectad from the Alexandria Unsversity General Hospital and the institute of Liver Diseases at BI Monofya
University (Egys) upon the approval of the Brock Universlty Research Ethics Board

122 aifferent urine samples wene analyzed:
o 18 fram HBY infactad patiants.
o 74 fram HCV infacted patients.
o 32 from HOC past HCV patients,
+ 10 wine samples from healthy Egyplian individuals were also used as a contral for the protein prafiling,
+ Tolal proteing were isclated ram 1 ml uring samples using the Praleasgin™ Urine Pralein Concentration Micra Kil [Nargen Bictek),
* Proleins samples were quanlified using the Bio-Rad Probein Assay,
+ Protein samplhes (20 pl out of each 100 pl elution) were run on SDS-PAGE gels for qualitative analysis,

* Probeins samples (30 pg) from 4 highly concentrated samples were separaled on IPG sirips (4-7) for 20 SDS-PAGE analysis.

Results

A. Urine Proteins from HBV +ve Individuals B. Urine Proteins from HCC Patlents
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D. Urine Proteins from Healthy Individuals

€. Urine Proteins from HCV +ve Individuals
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Figure 1. SDS-PAGE gels of total proteins isolated from 1 mL urine samples (ProteoSpin™ Urine Protein Concentration Micro Kit,
Norgen Biolek) of individuals with HBY (Panel A}, HCC post HCV (Panel B), HCV {Panel C) and heafthy individuals (Panel D). A fotal of
20 pL gut of each 100 pL elwtion was loaded onto a 15% SDS-PAGE gel and run &1 200 ¥ for 75 minutes. M is the ProteoLadder 150 Pro-
tein Ladder (Morgen Biotek). Pictures were faken using an 2200 from
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C. Urine Proteins from HBV +ve Individuals
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Figure 2. Graphs showing the concentrations of total protein isolatad from 1 mL uring samples (ProtecSpin™ Urine Concenration
Micre Kit, Norgen Biotek) of individuals with HCV (Graphs A and B), HBY {Graph C),HCC post HCV (Graph D) and healthy individuats
(Gragh E). Total proteins were quantified using the BicRad Protein Assay.
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C. Control

A. Hepatitis B Virus

B. Hepatocellular Carcinoma

Figure 3. 2D SDS-PAGE gels of tolal proteins Isolated from 1mL of urine samples (ProteoSpin™ Urine Protain Concentration Micro ke,
Norgen Biotek] for selected samples (47 of HBY, 34 of HCC and 11 from the contral). A tolal of 30 pg protein was kaded (o the
ReadyStrip™ IPG stip pH 4-T and focusad cn PROTEAN IEF Cell gt 250 for 20 min, 4000 ¥ for 1 hour and then to 20000 V. The strips.
were then transferred 1o the second dimension were it was loaded onfo a 12% SDS-PAGE and run al 200 V for 75 minules. The gels were
stainad vaing the Séver Stain Plus kit from Bio-Rad. Pictures weare taken using an 2200
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Figure 4. Analysis of the control sample against the HEV samples using Progenests SameSpots software from Nondnear Dynamics. The
bty gels were wrapped and overlaid b show the commen spals as well as the difference Between the lwo gels. The blee spals belong to
the control sample wheraas the red spots balong 10 the proteins detected on the HBY sample. The apots from the 2 gels are matched to-
gether with the pink lines, The pink spots ane for proteing only found in the control samples wheneas the green spals are unique to that of
the HEV eampéa.

Discussion
10 SDE-PAGE showed thal some bands are consistently present across the boand.

Comparing the protein pattem within each group and between the different groups and the control resuit in the presence of a specific
pattarn which is wnique o sach group of patients as well a5 showing a possible relation between different groups as all the 3 imestigated
cages are common in their site of infection, leading 1o the same culcome which i HCC.

= 2D SDS-PAGE for specific sarnple from each group compared with a normal samgle showed some proteins of nterest which were either
over-expressed or disappesred.

= The spats of interest are now under further investigation 1o be related with the case of the dissase and will be then testad for the rest of
the samples for consistency purposes and for validation

* Unigue protain(s) appearad or

infection or due to the timor.

within each group which could be a consequence of the viral

Conclusions

. Valuable information can be oblained from analyzing the proteomic profiling of uring in patients infected with HEV, HCV and HCC
past HCW.

Lod

ield of urinary proteins varied within esch disease group and batween groups.

o

Some protein bands were consistent in all samples. which may be of a great significance and could be related to the state of the
disease,

g

Prefiminary analysis of urinary proleomics has revealed a wealth of informalion which can be of a great impartance in the field of either
the early detection of HBV and HCV infections or in the field of HCC biomarker discovery.
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