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Dispersal of modern humans from Africa
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v'Ancestral genomes from Africa shows close

resemblance to Neanderthal genomes.
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Cultural adaptive genes
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Combined variants of adaptive genes
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Conserved (Neutrally Adaptive) genes
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Principle Component Analysis (PCA)

(a) Selective adaptive genes (b) Biological adaptive genes
18+ I
13-
_ 364
; o ¥
: 3
X T 0
. £ 124
A 247
SDN
Agn Y
The 1st and ACE 4
A LWE $ 4324001 23 4
2nd PCL=17.70% LRl BCLa 4 B8%
CHE
AT d) Conserved genes
components A O #
804
12 L ]
(PC1&PC2) e - Y
I £
’
§ i 5 L6 ” |' [
? 7 i O
i T e, 0
£ 00 £ 144 “ . b
161 247 O
N "
324 M L]
T
i -1 1T
80 64 48 32 .16 00 16 32 48 64 30 .25 .20 15 .10 .05 00 05 10 15

PClw18.25% PC1=2353%




Challenges imposed by minor reference alleles on the identification and reporting of clinical variants from exome data

Mahmoud Koko, Mohammed O. E. Abdallah, M utaz Amin and Muntaser Ibrahim smc cenomics
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(b) Biological adaptive genes
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Introduction structure and largeeffective size. The premise of a putative ancestral

) ) genome that may be reconstructed from existing genomes may be
The tremendousand unprecedentednsights provided by next  fiawed Here we mention two argurnents that support this: firstly,

generation sequencing info  genome functions, variations and  pman populations in and out of Africa were influenced and shaped
interactions promises an enormous shift in our practice of genomi drift and serial founder effects, and secondly, functional variants ;

and attitude towards individual and population genetics, both in h Itiple, formed through an extended evolutionary history in Africa

The Genetics of
African Populations
in Health and Disease
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Clinical and Medical Technologies
In vitro implantation- Three Centers

Stem Cell research capacity

Clinical exome seguencing



Burden of Genetic Diseases

The highest frequency of Sickle Cell disease In
Africa among some ethnic groups

Neurological and single gene” disorder are surfacing
as public health problem

Cancer is now among the top major causes of death



Beta-Value

Whole Methylome of Breast cancer

ORZT11_NM_001001964_UCSCIxS_248,789.479 (chr1 245 763, 279-248,791 820; - strand; 2,651 b: § amay sies)
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Box plot and Whiskers diagram show the results of fold change of the specific genes

and MicroRNAs (Level of fold change for each sample).
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Abstract

There is mounting molecular evidence lo suggest mitochondrial malfunctions as a key element in tuming-on the
viclous circle of oncogenesis in the human body. Cytochrome ¢ oxidase Il (MT-CO2) encoded by mitochandrial
DNA, and implicated in a number of tumars, has been shown to bind dirsctly to cylochrome © and is spaculated to
regulate apoptosis through this affinity for cytochrome c. In an attempl 1o understand the effect of MT-CO2 depletion
on the cell function we employ RNA interference and low densily arrays encompassing six cancer pathways te gain
insights on the potential effect on genes expression caused by siRNA specific to MT-CO2. Tha results show that MT-
02 knock- down initiated differential expression in eleven genes involved in different pathways including cell cycle,
signaling, apoptosis and Anglogenesis, indicating that MDNA and sMT-CO2 in particular may be key players in the
stability of the genome and its functions during tumeregensis.

Keywords: Cancer: Mitochondrial DNA: Cytochrome ¢ oxidase sub-
uint [I; RNA interference

Abbreviations

ERBB2 Human Epidermal growth factor Receptor 2; APAF:
Apoptotic Protease Activating Factor 1; BRCA2: Breast Cancer Gene
2; CASPS: Caspase 8; CASP9: Caspase 9 HIFla: Hypoxia Inducible
Factor-1a; MYC: Avian Myelocytomatosis Viral Oncogene Homolog;
NFKBIA: nuclear factor kappa light polypeptide; PIK3CB:
Phosphatidylinosital-4,5-bisphosphate 3-kinase Catalytic subunit Beta
isoform; RB: Retinoblastoma Protein; S100A4: S100 calcium binding
protein Ad; TGFBRI: Transforming Growth Factor, Beta Receptor I;
SOD2: Superoxide Dismutase 2; RAF1: RAF proto-oncogene serine-
threonine/protein kinase

Introduction

As the enzyme at the crossroads of oxidative metabolism,
cytochrome ¢ oxidase is expected Lo s play a role in the Warburg effect

[1]. Modulation, particularly depletion of mitochond din
cytochrome ¢ oxidase (MT-CO2) and other key enzymes has been
licated in tumorigenic e ion [2-4]. Low expression of

MT-CO2 was suggested to be a marker of cancer risk in familial colon
cancer [5]. Moreover, poorly differentiated colon carcinomas
expresses low levels of MT-CO1 and MT-CO3, and MT-CO1 and MT-
CO3 mRNAs return to higher levels when tumor cells were induced to
differentiate [6]. These various qualities qualify the mitochondria and
MT-CO2 to become one of the potential drug targets in cancer and
other related biological dysfunctions [7). To determine whether
mtDNA depletion could be associated with malfunctions of essential
genes like those involved in apoptosis or DNA repair we set an vitro

system to evaluate such an effect by generating siRNA specific to the
MT-CO2 knock-down.

MT-CO2  was amplified using the primer (CO2-F &
TAGGTCTACAAG ACGCTACTTY and (CO2
SCTAAATCTAGGACGATGGGC 3'), BLOCK-TTM Dicer RNAJ
kits (Invitrogen, catalog nos. K3600-01 and K3650-01) were used for
the generation, p and subseqs ion of MT-CO2-
specific d-siRNA. THP-1 cell line was grown in RPMI medium
supplemented with 10% fetal bovine serum in 5% CO2 and 37°C
atmosphere. RNA extracted from both experimental and control
THP-1 cells was treated with DNAse (Invitrogen) according to
manufactures condition and then used to generate cDNA by reverse
transcription (Invitrogen). Real-time quantitative PCR {qPCR) was
then used 1o assess transfection efficiency. The difference between test
and control was defined as DCt {sCt ~Ct). The larger the DCt the
lesser COXII expression the sample had. Each analysis was done in
duplicate. The mean value of DCt was calculated for test and control
and was an indicator of the level of MT-CO2 expression. The 2-AACT
method was used to calculate a normalized expression change between
the means of control and test samples. For low density arrays, probe
was prepared using 2 pg of RNA extracted from experimental and
control THP-1 ceils. Hybridization was conducted using manufactures
conditions (¢cDNA GEArray Q Series kit). The signal was visualized
using Chemilumi detection kit (Ph pe-Star detection Kit,
BioLabs, Cat, #7020S) according to manufactures instructions. The
membrane plotted with 95 genes (Table 1) was then subjected to X-
ray, film was developed and scanned. Both test and control cells
expression values were normalized with the house keeping gene. Spot
intensities were measured and compared using Image] {1.42q) in both
experimental and control array. Spots were then normalized according
to the positive control’s signal and background was subtracted using
negative control area intensities as mean.

J Mol Biomark Diagn Cancer Blomarkers

ISSN:2155-9928 JMBD, an open access Jounal

CHIMP._

B
NUBKIT@
ht _NUBAE?. NUBADS®

BEJI23@

~ . ERINT2 BEF1E

™ NuBiAif)

NUBCID@ BEJG1E®
NUBEZ® ERINIT®
NUBD19@ NLOT '&“
BEJKI®



L Ee]

- ——— ——

e

e ———
| b gy o gl o WA kg e ol e L chasas

e | s e ) slEaE” B B e T
[LEE

— e g e ey e e e mm—

4G L e R,

i | 0 b —

m ma R R R R M W e R o R
B e i s R W E G G W EREE Ala o Bk i B EESTHEL 3R

sy —— . —

e e o — e ¢

1 o i = — i B el ol i e ————— g B e— 0
B Cm———— e — e ——_ g —
[

e —— o —

LR = TR LSRR

B e e i ek B e BE

" EEEEL
e il e A= s o e S

B . e p——
P P e L
e o Gl el gt (ol T e
s D] i iy
| Y M 0 B Y ik
i, il " e N N B
L P GG LS W NN
L TP T e O
T et oAt wTEw
e e ——— oy
L B E8 . _ 1k} _ |

|- SN LN L R
b o ) FLE Ral o
v il e W G e,

—
B = e o e B ] -
o v | meem

e — ——
i s —

e sremran Tyl

o s o S e — i e
e n T e
e B e e ol e B BW
e Bl il T Tk MR e




To what extent is the technology discussed
A lot, Masters in Molecular Medecine and Msc Molecular Biology

Young Scientists are apt and open to new technologies

Factors influencing attitude towards the technology
Ethical consierations (though might be a way out from the quandery of abort

Often evolutionary thinking
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