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Satu koleksi besar

sampel tisu serta data
biologi dan perubatan
yang dikumpulkan untuk
tujuan penyelidikan
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Generasi baru -800C freezer

NHS National Biosample Centre, Milton Keynes United Kingdom
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TENSI PESAKIT PPUKM SEBAGA
SUMBER PENYELIDIKAN

35,337
pesakit luar @ pesakit dalam

7,858 pesakit W 14,099 pesakit
dalam surgeri @ luar psikiatri

Data dari Jabatan Farmasi PPUKM 2014




TIDAK DIKUMPUL

pembedahan
tumor otak

sejak 1997

* Peluang
keemasan untuk
membangunkan
koleksi terbesar
tumour otak

~150 tisu
glioma

dikumpul dan
disimpan

* Projek

penyelidikan
glioma

* Memakan masa 3

tahun (2010-2013)
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Pesakit psikiatri:
Potensi tinggi untuk penyelidikan

3000 kes

* Pesakit
susulan

bipolar &
schizophrenia

* Projek validasi

- varian kes
<50 SPQSIIHED bivolas

* Sudah >2
tahun

terkumpul




P

% 7 sebab jadi begini

* Ini bukan penyelidikan saya

* Ini bukan skop kerja saya

* Apayang saya dapat?

* Tak ada masa untuk ambil informed consent
* Kenapa harus saya bantu?

* Kenapa perlu tolong UMBI?

* Kalau saya beri sampel, nanti orang lain yang dapat
guna untuk penyelidikan



HARUS KITA INGAT

UKM adalah

universiti
penyelidikan

Penyelidikan
memerlukan
sampel

HCTM adalah
hospital pengajar

Kelebihan
penyelidikan
dengan sampel
yang sudah lengkap
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Keperluan Penyimpanan
sampel untuk Permintaan strategik untuk

projek dari penyelidik penyelidikan
penyelidikan masa depan




=

FASILITI BIOBANK |
PPUKM-UMBI .o

% -80°C (12) : ] m

B CryOCYl (10)

<+ Tangki cecair
nitrogen(12)

oo Tangkl penyimpanan
sampel (9)



PPUKM-UMBI

Pesakit dan undang- biologi Insﬁ:astruktur Plat (.)r.m Aplikasi
L ) undang | dandata | | Biobank analisis
Spesimen . Biology )
L * darah & |, | Penyimpana | | g Personalised
pecahan Il Spesimen Spectrometry medicine
di dalam - eMicroscopy
. . 80°C dan - *Flow Cytometry .
) ) pesakit analysis research
Diagnosis
kanser Target to
atau . »l Kanser tisu | drug
bukan t discovery
kanser Basic life
Dkl pon Penyimpanan data science
L. histopatologi, . :
| Komuniti bl sejarah Biocomputing, ___research |
etika keluarga, | Blolnform?tlk dan
rawatan, Vs i Public health
susulan, etc




YANG DISI .

g v" Tisu Biopsi —— v’ Data peribadi O
b / Darah ‘ . Official Portal Of a'-‘*-- ‘ dengan . :;A
R 55 mematuhi
O (plasma, B B 5
Z serum, sel AL 5 peraturan-
= == peraturan
i darah merah .
dan sel perlindungan
. data
darah putih) .
' v" Diluluskan
v" Tisu kanser 6
i ole
dan tisu
normal Jawatankuasa
etika
DNA !
(@
=
.Gbﬁndp.:; . (’-1
ey "2 BT cliniciails| g
7 g’1 ‘ ) iit’ G< g“; h’\llﬂ
€ ."i site ‘7—43 go d.velopment
ot "8alrchetype
( t=

h
een EHR
gO

*°§:

understand



TERKUMPUL 2004-2015
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Spesimen
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Analisis Saintifik

Genomik
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CABARAN

»Sistem C-Hets yang kurang dikemaskini

»Sukar melakukan pengambilan sampel bagi kes
kecemasan dan kes pada hujung minggu.

»Sampel yang diperolehi kurang berkualiti

»(Cabaran untuk mendapat kerjasama daripada
pegawai perubatan

»(Cabaran untuk mendapat kerjasama daripada
kakitangan hospital



Kesedaran
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Anggap
sampel amat

berharga

Lobi dan
kempen

Penyelidikan
memberi
manfaat besar




Hargai sampel
pesakit untuk

tujuan
penyelidikan

Bantu
mendapatkan
‘informed
consent’
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—Faktor yang boleh menje

kualiti samples

Time to separate Tissue hypoxia
cells from from arterial
plasma/serum clamping

Temperature for
transportation

Medication and Length of time at
anaesthesia room temperature
regime before storage

Time to fixate and
type of fixative
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— Tisu segar diperiukan untu
penyelidikan ‘omik’ berkualiti

e Tisu akan lemas dalam
fixative

* Sel mula mati apabila
tumor dibedah - hypoxia
menyebabkan degradasi
RNA dan protein

e Formalin merosakkan
protein, DNA dan RNA

* Tisu segar yang e
TERBAIK Late 1(1; lfl?llz)edded

Formalin-fixed
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Privacy -
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protection

Legal &
Technical
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SIAPA PEMILIK SPESIMEN?

® Pesakit atau Penderma
Tisu/Spesimen

* Mempunyai hak untuk
menarik diri serta
memohon untuk
tisu/spesimen
dikeluarkan dari
BIOBANK

* Ketua Institusi sebagai
PENJAGA (Custodian)
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Apart from genetic mutations, epigenetic alteration is a comman phenomenon that contributes to neoplastic
o . . transformation in colorectal cancer. Transcriptional silencing of tumor-suppressor genes without changes in the DNA
’0’ Jabatan Pedlatrll( sequence is explained by the existence of promoter hypermethylation. To test this hypothesis, we integrated the
epigenome and transcriptome data from a similar set of colorectal tissue samples. Methylation profiling was performed
% using the lllumina InfiniumHumanMethylation27 BeadChip on 55 paired cancer and adjacent normal epithelial cells.

.
Jabatan I<eS]~hatan Fifteen of the 55 paired tissues were used for gene expression profiling using the Affymetrix GeneChip Human Gene

1.0 ST array. Validation was carried out on 150 colorectal tissues using the methylation-specific multiplex ligation-

Masyaral(at dependent probe amplification (MS-MLPA) technique. PCA and supervised hierarchical clustering in the two
microarray datasets showed good separation between cancer and normal samples. Significant genes from the two
analyses were obtained based on a =2-fold change and a false discovery rate (FOR) p-value of <0.05. We identified

% . o
’0’ Fa1<u1t1 SalnS 1,081 differentially hypermethylated CpG sites and 38 hypomethylated Cp(G sites. We also found 709 upregulated and

- 699 downregulated genes from the gene expression profiling. A comparison of the two datasets revealed 32
I(eSIhatan overlapping genes with 27 being hypermethylated with downregulated expression and 4 hypermethylated with

upregulated exprassion. One gene was found to be hypomethylated and downregulated. The most enriched
molecular pathway identified was cell adhesion molecules that involved 4 overlapped genes, JAMZ, NCAM1, ITGAS
and CNTN1. Inthe present study, we successfully identified a group of genes that showed methylation and gene
expression changes in well-defined colorectal cancer tissues with high purity. The integrated analysis gives additional
insight regarding the regulation of colorectal cancer-associated genes and their underlying mechanisms that
contribute to colorectal carcinogenesis.

Criginal language English
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Abstract Early detection of colorectal cancer {CRC) is vital
for the impr of disease Hi 1o date
there are no blood-based biomarkers sensitive and specific
enough for early diagnosis. We analysed the differences in
serum protein expression of carly stage CRC (Dukes” A and
B} and late stage CRC (Dukes’ C and I against nomal con-
trols using 2D Fluorescence Difference Gel Ek h i

but its did no late with
Dukes" staging (p=0.314), rumour grading (p=0_880) and
Iymph node involvement (p=0.108). Differences in APOAL
isoforms andfor conformation between serum and tissue sam-
ples as well as tumour heterogeneity may explain for the dis-
ﬂepancm belwem DIGE and ELISA when mmpsmd 1o im-
m | and | studies of

{2D-DIGE). Analysis of the 2 maps showed that 23 proteins
were differentially expressed berween groups (p=<0.05) and
these proteins were identified with LC-MS/MS. Eight proteins
were up-regulated and 2 down-regulated in patients with carly
CRC, whereas 14 proteins were up-regulated and 4 down-

ding the regulation of colorect
ated genes and their underdying mechanisms
colorectal carcinogenesis.

In recent decades, the incidence of colorectal
increased by 2- 1o d-fold in many Eastern A:
a8 China. Japan, South Korea and Singapor
rigk of CRC among the Asian population, im
is iated with a low fiber diet and high u

tion {3). One of the screening methods to det
CRC is by measuring the level of camnner

lated in those with late CRC compared to normal contrels
{p=0.03). Five proteins, namely apolipopeotein A1 {AFOAL),
apolipoprotein E (APOE), complement factor H (CFH),
galectin-T (GALT) and synaptojanin-2 (SYNIZ) were validat-
ed using ELISA and only APOAL aﬂ:l GA.L T showed con-
sistent findings. Further validati i I
Lm-y showed negative imlmaﬂcmly for GAL-T in CRC
tissues, suggesting that GAL-T detected in the serum did not
originate from the CRC tumour. APDA | showed positive

ik ed.my

{CEA)in the serum, however, the it [
reported to be <80% (4-6). Therefore. the ide
biological markers for CRC is crucial.
Epigenetic markers such as methylation
were first reported 10 years ago in DNA fror
samples (7). DNA methylation is an epigen

Cappright: & 2014 A Haskn 4t ol This i s apanacess aicle dibued s s of tha t k i !
ko, distribution, e rogmaduction in any midue, prosided the origieal auther and seee tissues were used for gene expression profiling using the  insight
Funding: The p nd Affymetrix GeneChip Human Gene 10 ST array. Validation
. T e hat o copating it was carnr‘d out on 1312 m!cm:cfa] hsfllt! using the mcthﬁa.
- Eema: " muliiplex lig: probe
[MS-ML‘“ hii P("Aa:ldsnpe. ised hi hical clus- I ducti
tering in the two microarray datasers showed good separation
Introduction vy ‘“: ahe between cancer and normal samples. Significant genes from
Colarectal cancer is 3 majoe health concern, with more than 2 Thousands o the two analyses were obtained based oa a 22-fold change and
million -M"ﬂ; o :’:; year Wn":‘:;lll J’-ﬂ; micraamay tech a false discovery rate (FDR) Povalue of <0.05. We identified
cancer is amang the wop three cancess that lead to deat
T i et e revealed g1 1,081 differentially hypermethylated Cp( sites and 36 hypo-
cancer in both sexes [3]. o] 10 sl el methylated CpG sites. We also found 709 d and 699
One form of genetic instability that s ohserved in at least B5% ornc downregulated genes from the gene expression profiling. A
of sporadic CRG cases & chomeomal instabliny (CIN) [H. oo o
Aneuploidy & a consequence of CIN that leads to the gain or lass m“'“‘
af whele ar parss of chrmoscmal regiors [3], and it may case P“": e
structural complexity that leads o genomic instabiity. One mm -
common form af strucnl varians due o CIN is known. ascopy o b s on Correspondence fo: Professor Rabman Jamal, UKM Medical
mumber variations (CNVsh which i defined as a gain or loss of Jewel af . _ e
copies of DINA segmeass thas are Larger than 1 kb in length when awhw ofes Molecular Biology Insitte, Jalan Yaacch Latif, Bandar Tun Razak.
compared 1o a reference genome [6. CNVs can affect gene “""”:: 56000 Cheras, Kuala Lumpur, Malaysia
expression and have been associued with disease suscepeibilivy, It 50 WS S ol rahmang @ ppukm ukm edumy
has been sggesed that panscriptional changes comespand 1o ol the MIT

LS ONE | www.plasone.arg 1

Abbreviations: ANOVA, amalysis of variance: CAMs cell
adhesion malecules: CEA, carcinoembryonic antigen: CTil, CpG
islands: CIMP, Cpli island methylator phenotype: ES. enrichment
score: FDR. false discovery rate: G0, Gene Ontology: KEGG. Kyoto
encyclopedia of genes and genomes; IncRNA. long non-coding
RNAs; MEDs, methyl-Cpl binding proteim:  MS-MLPA,

that involves the enzymatic process of ad
group to the 5-carbon position of the cytosim
yleytosine (8-10). This modification mostly «
enriched site known as CpG islands (CGIL), wi
T0% of the annotated gene promoter regions
DNA methylation patterns, global hypomet]
bon, have emerged as potential

methylaticn specific-multiple ligation probe MSP.
methylaticn-specific PCR: PCA, principal component amalysis:
FCR. palymerase chain reaction; qPCR. quantitative FOR: RIN,
RNA integrity number

Key words: coorectal cancer, epigenetics, DNA methylation, CpQi
loci. geme expression

cancer genome (12). Hypermethylation is g
the promoter CGI region, whereas global

' UKM Medical Malecular Biokogy Institute (UMBI), Universiti
Kebangsasn Makrysia, Falan Yancob Latif, Cheras, 56000 Kuala
Lumpur, Makaysia

*  School af Binsciences, Taylar's University Lakeside Campus,
Subang laya, Sclangor. Malaysia

APOAL in funre 'v.nuld best describe the role of APOAL in
CRC.

Keywords Colorectal cancer - Proteomyics - 20-DIGE -
LC-MS/MS - Apolipopratein 4 1

Introduction

Colorectal cancer (CRC) is the third most common cancer in
men and the second in women worldwide [1]. In Peninsular
Malbaysia, it was ranked in 2006 as the most common cancer in
men (16.2 % of the total cancer cases) and the second most
common cancer in women (1006 % of the total cancer cases)
[2]. CRC is curable when detected at an early stage. It was
reported that the S-year survival rate is 90 % when CRC is
desected at an early, localized stage; however, only 3% % of
CRC are diagnosed at this stage due to the lack of specific and
sensitive screening tests for early detection and monitoring of
disease progression [3].

Current comison screening tests for CRC include colomes-
copy, flexible sigmoidescopy, fecal occult bleod test (FOBT)
and double contrast barium enema [4]. Colonoscopy is the
gold standard for CRC screening with 97 % sensitivity and
08 % specificity. However, it is not applicable to the general

Depariment of Surgery, Facuby of Medicine, Universiti K

Malysia, Kuala Lunspor, Makyysia

*  Depanment of Puthology, Faculy of Medicine, Universiti
Kebangsaon Malaysin, Kuala Lurnpur, Malaysia

frequenty occurs in CpG dinucleotides that are located in the
repetitive sequences of DNA (satellite repeats or retrotrans-

posca) (13).

CGI h hyl in the

region is

thought to be linked with the transcriptional inactivation of

population due to its invasiveness, high cost, requires uncom-
fortable bowel preparation and highly trained medical person-
nel which leads to the relu of the general I at
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Penyelidikan BIOBANK PPUKM-
berkualiti UMBI sebagai
memerlukan infrastruktur
spesimen berkualiti penyelidikan penting

Perlu kesedaran
tentang pentingnya Jom jadikan Biobank
menyimpan PPUKM-UMBI yang
biospesimen terbaik di Asia!
(its like GOLD!)




N—'

A new vvr\d of

bio banking
“10 ideas changing
the world right now...

number 8...BIOBANKS"

lime Magazine

Thank you




Kakitangan Biobank PPUKM-UMBI
Kakitangan Biobank Cohort

Semua pakar dan penyelidik yang menyumbang
Semua kakitangan sokongan yang membantu/menyumbang

Kumpulan KIK
Dr. Nor Azian Abd Murad dan rakan-rakan felo



