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Important notes

principle

machine design

methods of detection

amplification plot

differences between qPCR and PCR
primer design

how to design your experiment
controls

comparative and quantitative types
Applications
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QPCR Molecular Mechanism

Exponential amplification of the original DNA sequence (template)
to create copies of part of the sequence (amplicon)

dth eycle
=<th :},dc'(: Exponential amplification

— { Indeycle

Ist cyele
template DNA

gl =
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2 copics I 2 = 34 billion cories

{Andy Vicrstracte 2001)




Influence of Reaction Efficiency

CYCLE AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA

100% EFFICIENCY 90% EFFICIENCY 80% EFFICIENCY 70% EFFICIENCY
1 1 1
2 2 2
4 3 3
8 6

16 10 . AFTER 1 CYCLE
s = “  100%= 2.00x
s . Y 90% = 1.90x
198 s 80% = 1.80x

1024 3»7 202
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67,108 864 684, 4,335 969 981,007
134,217,728 ! 7,804,726 1667711
268,436 456 : 14,048 506 2835109
536,870912 25,287 311 4,819,686
1,073,741 824 230,466,618 45 617,160 8,193 466
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Real-Time PCR machine design

5. ccd

detector
1. halogen 350,000
tungsten lamp 2b. emission pixels

filters

2a. excitation
filters

4. sample plate

Fig. 1.2. Representation of Optical Detection System layout.
www.biorad.com



Real time PCR Is the most accurate method to detect:

* Copy number of each gene

* Amount of gene expression

* Efhciency of drugs

* Virus infection

* Different type of Pathogensn( CMV, streptococcus, mycobacterrum, HIV , ...)
 Methylation of DNA

* Different type of mutations



Typical PCR Amplification Plot
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Ct — Fractional PCR cycle number at which the fluorescence

intehsity crosses the established threshold line.

* A 1C, difference between samples represents 2x more transcript




Why is QPCR superior to PCR
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Gel-based quantification
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Chemistries used in QPCR
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Fluorescence Detection
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Quantitative PCR Chemistries

SYBR Green

TagMan®

Molecular Beacons
Lux® primers
Hybridization probes
ScorpionsTM
Amplifluor® probes
FRET




Chemistries

SYBR green
dsDNA binding dyes

1000x increase in
fluorescence

Pro:

m Ease of use

= Inexpensive

m Good for high throughput screenings
- lots of genes: this is your chemistry

m Great for first screens and optimization

m Can detect amplicon heterogenity

Con:

m Sequence unspecific — detects any
double strand in your reaction

m Can not multiplex reactions




SYBR green

Raw Fluorescence [R]

SYBR Green I™ Thermal Profile

Tharmal Profiie

Negative First Derivative [-R'(T)]




Chemistries

Tagman probes

Pro:
m Sequence specific
m Possibility to do multiplex
- have GOI and normalizer in the same
well, doing comparative quantification

con:
m More difficult to design
m Expensive




Linear Tagman Probe Design

Probe T, 5-10°C higher than primers
< 30 bp in length

No G next to reporter fluorophore

< 4 contiguous Gs

PCR blocker at 3’ end

Compatible reporters and quenchers




Primer Selection

Try to achieve similar Tm for all primers: Ideal ~60°C.
(Future multiplexing or use of Tagman™ assays in mind)

Forward and reverse primer should have ATm <2°C
(SYBR: 75 - 400, 200bp ; Tagman 75-150, 125bp)

40-60% GC content to prevent G/C region self-hybridization

AG of primer dimer/cross primer dimer formation > -4
kcal/mol to avoid stable primer dimers

Design via software (Always use the same one):
Always perform a BLAST search with your amplicon and

primers
(= Specificity of the PCR)




Optimase ProtocolWriter™

This tool will generate PCR protocols for use with Optimase, the high-fidelity polymerase product from Transgenomic. To generate a PCR
"Develop PCH protocaol”, this software will generate the appropriate PCR protocol.

Forward primer sequence: AGAAGAGCGACCCTCACATCA
Reverse primer sequence: TCCAGGTGRTACGTETGATTG
PCR product length: 02 bp
Frotocal type: Simple 3-step PCR v

Develop PCR Protocol

Note: In the sequence fields above, include only the template-specific portion of the primer--do not include any GC clamps or tal

Optimase and ProtocolWriter are trademarks of Transgenormic, Inc.



Optimase ProtocolWriter™

The following PCH protocol is designed for use with Optimase, the high-fidelity polymerase product from Transgenomic.

Forward primer sequence:; AGAAGAGCGACCCTCACATCA(TM = 56.6°C)
Feverse primer sequence: TCCAGGTGGTACGTGTGEATTG (Tm = 56.6°C)
FCR product length: B2 bp

Frotocal type: Simple 3-step PCR protocaol

Step 1: 95°C, 2 min.

Siep 2 85°C. 30 sec.

Step 3 B9 .6°C, 30 sec.

Step 4: 72°C, 10.0 sec. Purchase Optimase Polymerase kit
Siep & Repeat steps 2-4 28 more times

Siep 6: 72°C., 5 min.

Step T- 4°C, forever

Purchase of Optimass is accompanisd by a limited license to use it in the PCR process for research and development purposes, in conjunclion with a thermal cycler whose use in the automated performance of the PCR process is cowsrad by the up-front licenss fes,
authorized thermocycler.

Infarmation provided on this website is for information purpeses and for research uses only. ADS Biotec does not adwocats that anyons should use any of these procedures to diagnosis actual dissase conditions in humans. Also, you should always carsfully investiga
thess. Although ADS Biotec publishes this website to provide information to the dHPLC ressarch community, we do not adwocste that anyone should infringe anyone else's patents.



Assay Optimization

Aims:
< low Ct values
-2 sensitivity

= no unspecific
amplification or
primer dimers
- specificity

= Low interreplicate
variability

= high efficiency of
amplification

Fluorescerce (R (T

Primers

Primer titration 50 nM — 200 nM
duplicates for pos. Control & NTC

__-100/150
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Q-PCR Assay Process

Experimental Design }

Design
Oligo Design l

Synthesis =

Test oligos ——

l

Optimization

l

Validation

Run and Analyze




Experimental Design
Replicates

n

- - Depends on biological
Biological ’ ’ ’ a7

(CV/Power Analysis)

(n=3 is sufficient)

Reflects experimental
Technical(qF’CR)ﬂZ ¥ error
&

/

F &

Independent nsures biological
; relevance

experiments
IR

n=2 is sufficient)




QPCR Assay Controls

Initial efforts should identify good control
materials to run during assay setup and
validation

— Establish a range of acceptable QPCR
performance data

— Controls will dictate what data is good or
bad and what should be included in down-
stream analysis.

— Justification for omitting data or re-assay




QPCR ASSAY CONTROLS

Review the most common controls to include
In any QPCR experiment

— Systematic Experimental Error Control
— Positive QPCR controls
— Negative QPCR controls




QPCR Assay Controls

Passive Reference Fluor

Passive Reference Fluor (ROX) spiked
Into QPCR master mix at outset of
assay setup
— Rox fluor emission used to correct for

artifacts in signal measurement from wells

* Bubbles in sample volumes, plasticware
Inconsistency, variation in sample volume.

— Include Rox, measure signal, assign it as
the Reference Dye in Mx software setup

— Will improve data uniformity and reduce
correlation of variance (%CV) among
technical replicates




QPCR Assay Controls
Positive QPCR Control

Positive Controls- Common Sources of material
— Pooled RNA/cDNA unknowns from experiments

— Linearized/nicked plasmid cDNA
— Purified PCR product
— Stratagene Reference RNAs




QPCR Assay Controls
Positive QPCR Control

Positive Controls- Some sample that contains
your gene of interest (GOI) and should be

detected by QPCR

— ldeal control should be similar to the unknowns
you will be analyzing, ie RNA in same matrix as
tissue or cell samples




QPCR Assay Controls
Negative QPCR Controls

 No Template controls (NTC)
— No cDNA added to QPCR reaction

— Detects primer dimer, contaminating template,
or probe degradation across cycles

* No Reverse Transcription Control (NoRT)
— RNA sample undergoing reaction w/o RT
— Detects contaminating gDNA in RNA

* No Amplification Control (NAC)

— No Taqg DNA polymerase added to QPCR
reaction

— May indicate high background



Commonly used standards

* Glyceraldehyde-3-phosphate dehydrogenase mRNA

* Beta-actin mRNA

e MHC I (major histocompatability complex I) mRNA

* Cyclophilin mRNA

* mRNAs for certain ribosomal proteins

E.g. RPLPO (ribosomal protein, large, PO; also known as 36B4,
PO, L10E, RPPO, PRLPO, 60S acidic ribosomal protein PO,
ribosomal protein L10, Arbp or acidic ribosomal
phosphoprotein P0)

28S or 185 rRNA



Table 7. Housekeeping genes commonly used as endogenous references

Gene symbol Relative expression level*
Gene Human Mouse Human Mouse
185 ribosomal RMNA RRNI18S Rnl1Bs b et
Actin, beta ACTB —p Ach P +++
Glyceraldehyde-3-phosphate dehydrogenase GAPDH —p Gapdh P +
Phosphoglycerate kinase 1 PGKI1 Pgkl e ++
Peptidylprolyl isomerase A PPLA Ppia T 44
Ribosomal protein L13a RPL1JA —p Rpl13a +++ +++
Ribosomal protein, large, PO RPLPO 4+
Acidic ribosomal phosphoprotein PO Arbp 4+
Bela-2-microglobulin BZMm — B2m A & & 5 4 = 4
Tyrosine J-moncoxygenase/ryplophan YWHAZ Ywhaz e T s +
5-monooxygenase octivation protein,
zeta polypeptide
Succinate dehydrogenase complex, SDHA Sdha ++ +
subunit A, flavoprotein (Fp)
Transferrin receptor TFRC Thre ++ +
Aminoclevulinate, debo-, synthase 1 ALAS] Alas| + +
Glucuronidase, bata GUsB Gusb + +
Hydroxymethylbilane synthase HMBS Hmbs * e = e
Hypoxanthine phosphoribosyltronsferase 1 HPRT1 —» Hprtl + +
TATA box binding protein Tep Tbp + *
Tubulin, beta TuBe +
Tubulin, bata 4 Tubb4 +




QPCR Assay Control Specificity
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QPCR Assay Control Specificity
Negative QPCR Control
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QPCR Assay Control Specificity
Negative QPCR Control
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QPCR Assay Control Specificity
Negative QPCR Control
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QPCR Assay Control Specificity
Negative QPCR Control
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Fluorescence

[PCR Product]

The kinetics of Real time PCR

& Sample A
- Jample B

oy

Loginear
phase

?l
Basaline

Plateau cpe e :
PN * Amplification is associated
with fluorescence.
* No need for end point
analysis by Gel
electrophoresis

e CT- 10X baseline mean for
Thrasheld cycles 2-10

Crossover Threshold

| * Always look at the Y axis

0

10

EII'J 3'0 dlﬂ * Linear vs Log
Cycle number



Comparative Quantification

Given two samples: What is the difference in gene
expression?

Control Unknown

g R Ac®,
Gene of Interest r Ct (1+E) [Ct Ct |

. L
Normalizer Ct Ct (1+E) et Ct }

Norm. ratio
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Real Time PCR Applications Include:

* Quantitative mRNA expression studies.

* DNA copy number measurements in genomic or viral DNAs.
* Allelic discrimination assays or SNP genotyping.

* Verification of microarray results.

* Drug therapy efficacy.

* DNA damage measurement.



Hope it will be easy for you
You can fell free to contact me

zaynab.saad@iccmer.org

Thank you for attending this workshop


mailto:zaynab.saad@iccmgr.org
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Novel expression of microRNAs in serum samples of Iraqgi breast
cancer women

Copy
Saad, Zaynab, Arif, Muhammad, Yassen, Nahi, Jasim. Hameed, Jelawe, Majed and Brown, James (2014). Novel expression of microRMNAs in serum samples of Iragi breast
cancer women. American journal of Biomedicine, 2 (5), pp. 567-574.

Abstract Download

Although a lot of hard work against cancer to reduces its spread but it still continues to kill with
abandon. The need for a biomarker for cancer early detection becomes the most mind
concentrated scientists. MicroRNAs the tiny non coding RNA molecules opened new path for the
scientists to determine the cancer in its early stages. Expression of microRMNAs profiles has been
investigated to be involved in cancer development. Here we determined the expression of et
microRNAs in serum of Iraqi healthy volunteers and other women diagnosed with breast cancer. Version: Published Version
MicroRMNAs expression has been determined by using real time qPCR and delta method has been

License: Creative Commons Attribution



EUROPEAN JOURNAL OF - . - -
EIS O SURGICAL ONCOLOGY ESSO Member Login  Login  Register  Subscrib
THE JOURNAL OF CANCER SURGERY Claim

PDF 4
ABSTRACTONLY | VOLUME 42, ISSUE 3, PS20, MAY 01, 2016 E E b Cﬂ)

Purchase Subscribe Save Share

A differential expression of miIRNA in plasma and breast
< tissue: A potential biomarker

M_.Arif Nasir = Zaynab Abdul-Ghany » Zartasht Carmichael » James E.P. Brown » Amtul R. Carmichael

DOI: hitps://doi.org/10.1016/).ej50.2016.02 083

Introduction: Breast cancer is a complex disease and is the
Article Info leading cause of cancer mortality in women after lung cancer. A
non-coding class of RNA called micro RNA (miRNA) is
implicated in many diseases including breast cancer where it

Related Articles

has been suggested as a potential biomarker.
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An International Journal of Medical Sciences
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¥ Research Article - Biomedical Research (2018) Volume 29, |ssue 21

Starvation contributes to elevated levels of heat shock proteins and cancer stem cell markers in an esophageal
cancer cell line.

Amer Talib Tawfeeq”, Noah Abd-Alkader Mahmood, Zaynab Saad Abd-Alghni

Cepartment of Molecular Biology, Molecular Biology Lab, Iraqi Center for Cancer and Medical Genetics Research, Iraq

*Corresponding Author:  Amer Talib Tawfeeq
Department of Molecular Biology
Muolecular Biology Lab
Iraqi Center for Cancer and Medical Genetics Research
Irag

Accepted date: Movember 26, 2018
DOl 10 4066/biomedicalresearch.29-18-1138
Visit for more related articles at Biomedical Research

Abstract

The presence of cancer stem cells as 8 subpopulation residing in the apex of salid tumor cell hierarchy has been intraduced as & new hypathesis capable of describing the
ability of turmors to be more aggressive, highly metastasized, and chemo-radiotherapy resistant. The origin of these cells is still controversial: one hypothesis describes the
stress conditions in the tumor microenvironment as one of the driving forces behind the existence of these cells. In this study, we test if nutrition depletion conditions
(deprivation of serum and glucose) would be one of such forces. Esophagus adenocarcinoma cell line 5KGT-4 was exposed to starvation by depleting glucose and fetal
ovine serum from growth media at different times. The viability of the cells during this condition was determined oy standard MTT assay and the calls’ maorphalogical
changes were observed Dy crystal violet staining and trypan blue staining. The expression levels of stress-related proteins, heat shock protein 90 (H5F%0) and heat shock
protein 70 (H3F70), as well as some known cancer stern cell markers, 044, ALDHTAT, and ABCGZ, were determined using quantitative real-time PCR. Levels of necrosis
and apoptosis were followed in cell populations under stress using 8 mixture of fluorescence staining and observation under a fluorescence microsoope. The results
indicated & loss of cell viability during the extended times of incubation in starved condition compared with the non-starved condition. Cells under starvation suffered
from noticeable morphological changes combined with widespread necrosis and apoptosis. Levels of H5P90, HSP7Q, and cancer stern cell marker expression were
significantly increased in starved condition compared with non-starved condition (p = 0.01). In conclusion, although starvation as a result of serum and glucose depletion
leads to induced necrosis andfor apoptosis in most of the cells, it may induce stress-resistant mechanisms in cells that remain viable (stress-resistant cells).
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Matrix Metalloproteinases MMP 2 and MMP 9
Expression in Stages II-III Breast Cancer in Iraqi
Women

Moah Abd-Alkader Mahmood, Rajaa M. Fakhoury, +1 author Mohamed E Moustafa - Published 2015

Breast cancer is the most common invasive cancer in women worldwide. Metalloproteinases MMP2 and
MMP9 participate in tumor invasion and metastasis by degrading extracellular matrix. In this study, we
investigated the expression of MMP2 and MMP9 in breast tissues of Iragi women with stage Il and Il
breast cancer. The correlation between the expression levels of MMP2 and MMP9 in stage II-lll breast
cancer and clinicopathological features was also examined. The expression levels of MMP2 and MMP9
in the breast were determined by real-time PCR and immunohistochemistry in 64 patients with stages II-
lll samples and in 21 benign tumors from Iraqi women. The mRNA levels of MMP2 and MMP9 were
significantly higher in breast cancer stages lI-lll than those in benign breast tumor tissues at P< 0.05.
Immunochistochemistry also revealed that the protein levels of MMP2 and MMP9 were 72% and 64% in
patients with stages llI-lll breast cancer as compared to 28% and 23% in benign breast tumor. The
increased levels of MMP2 and MMP9 in stages |I-lll breast cancer were correlated to tumor grade
(P=0.04 and 0.01, respectively), stage (P=0.03 and 0.05) and type (P=0.004 and 0.05) and lymph node
metastasis (P=0.009 and 0.04), respectively MMP2 and MMP9 expression levels were increased in
stages II-lll of breast cancer in Iragi women and their levels were correlated with tumor grade, stage and
type and lymph node metastasis.These metalloproteinases can be used as biomarkers for breast cancer
progression and metastasis. LESS
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OCT3/4, ALDH-1 and CD44 Expression Levels in Iragi Women
with Stage lI-lll Breast Cancer

Noah A. Mahmood'?, Rajaa M. Fakhoury', Nahi Y. Yaseen®, Mohamed E. Moustafa’
Accepted 23 April, 2015

'Department of Biological and Environmental Sciences, Faculty of Science, Beirut Arab University, Beirut, Lebanon.
“Iraqi Center for Cancer and Medical Genetic Research, University of AL-Mustansiriya, Baghdad, Iraq.

ABSTRACT

Cancer stem cell (CSC) markers OCT3/4, ALDH-1 and CD44 play important roles in metastasis and resistance to
conventional cytotoxic agents. In this study, we investigated the expression levels of CSC markers OCT3/4, ALDH-
1 and CD44 in Iragi women with stage |I-1ll breast cancer or with benign breast tumor. We also investigated the
association between the expression levels of these markers and some clinicopathological features. The expression
of OCT 3/4, ALDH-1 and CD44 in breast tissues was determined using real-time PCR and immunohistochemistry in
64 patients with breast cancer stage Il or Ill samples as well as in 21 corresponding benign tumors. OCT3/4, ALDH-
1 and CD44 mRNA levels were highly expressed in stage Ill (p= 0.004, 0.015 and 0.008, respectively) and in stage
Il (p= 0.043, 0.045 and 0.028, respectively) as compared to those in benign tumors. There was no significant
variation in the expression of these markers between stages Il and Il {p= 0.18, 0.30 and 0.49). In addition,
immunohistochemistry showed that OCT3/4, ALDH-1 and CD44 expression levels were increased in 82.2%, 68.8%
and 53.1%, respectively in stage II-lll breast cancer as compared to 14%, 28%, and 33% in benign tumor. The
expression levels of OCT3/4, ALDH-1 and CD44 were correlated to tumor grades, types and lymph node
metastasis. These results indicate that the expression levels of CSC markers OCT3/4, ALDH-1 and CD44 were
increased in stage II-ll breast cancer but not in benign breast tumor in Iragi women.
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of Cancer

ABCG2 (BCRP) m RNA expression level by using and Medical
real- time PCR and immunohistochemistry associated Srenetices
with clinicopathological features in Iraqi women with

stage 11-111 breast cancer.
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Abstract:

Background: Breast cancer is the most frequent cancer and cause of death among women worldwide. ABCG2 (ATP—bind-
ing cassette sub-family G member 2) is an ABC transporter superfamily and endogenous expression of ABCG2 in different
certain cancer reflect intrinsic drug resistance. It 15 also a molecular determinant of pharmacokinetic properties of many drugs
in humans. In this study, we determined the expression levels of ABCG2 in breast tissues of Iragi women with stage IT and I11
breast cancer. The correlation between the expression levels of ABCG2 and clinicopathological features was analyzed.
Methods: The expression levels of ABCG2 in the breast was determined by using real- time PCR and immunohistochemistry
in 64 patients with stage IT and I1T samples and 1n 21 bemign tumors from Iragn women.

Results: We found that the expression level of ABCG2 mENA were significantly increased in breast cancer stage 11-111 tissues
than those in benign tumor tissues. There was a significant variation between the mRNA levels of ABCG2 in stage I1 and stage
III at P< 0.05. Immunohistochemistry revealed that the protein expression levels of ABCG2, was also inereased in 83% of
patients with stage 11 and 11T breast cancer as compared to 17% in benign tumor. The increased expression levels of ABCG2,
in stage 1I-111 breast cancer were correlated to tumor stages (P=0.03), tumor grades (P=0.01}, tumor types (P=0.01) and lymph
node metastasis (p=0.0001), respectively.

Conelusion: ABCG2 expression level in Iragi women with stage 11 and 111 breast cancer were highly correlated with tumor
stages, prades, types and metastasis and they could be used a potential markers which can prediction tumor behavior, pro-
gression and prognosis. Over expression of ABCG2 protein lead to treatment fanlure, tumor relapse and tumor metastasis by
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Abstract:

ancer targeted nanotherapy represent an exciting field in the search for new cancer specific therapies to avoid conventional

chemotherapy side effects. Because cancer cells usually have malfunctioning apoptotic machinery which favors survival
pathways and drug resistance. Cancer cell apoptosis 1s the favorable event to be induced m any new anticancer agent develop-
ment. Nanotherapy goals are to elevate therapeutic efficiency. selectivity. and overcome drug resistance as major obstacle in
cancer treatment. Hybrid nanoliposomes (nHLs) may fulfill all these features m cancer therapeutics. We have previously dem-
onstrated the ability of in house synthesized nHLs to mhibit HeLa cell line proliferation and study preliminary the induction
of apoptosis as a consequences of that mhibition. In order to confirm the event of apoptosis n HeLa cell line mcubated with
the synthesized nHLs we exposed HeLa cells to imhibition concentration 50 (IC50) of previously synthesized hybrid nanoli-
posomes. Mechanism of apoptosis induction was determined using mitochondrial membrane potential disruption. caspase-3
activity and single cell gel electrophoresis as well as DNA fragmentation assay. All apoptosis detection procedures used gave
a clear defined significant indication that nHLs was capable of mmduce apoptosis in HeLa cells through mtrinsic pathway. This
result needs further investigation to confirm nHLs as potential nanotherapy.

Key words: apoptosis, nanoliposome, liposome, nanobiotechnology, HeLa cells.
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ABSTRALCT : This siudy wus sl templing lo delermine the mle of MTHFRE gene [mom exon8 regionin podycystic ovarian
synd mme, using specific primers result in 1 64bp fragment then it was investignted by direct sequencing. Two of genctic
variation were found in this region rs1801121 and rs484605, The rs484605 poly maorp hism revealed the mastan t bhomozygows
getody pe TT among all samples of study (patkents and controls ), howeser, Chis substitution s as silent mutatioms. While,
rs18AIL3 polymorphism showed signiflicance with PCOS patients revealed AG heterey gobe genoify pe the commaon
genoiy pe in lragi lemale populiion.

Key words : MTHFE gene, POOS, polymorphism.

Biochem. Cell. Arch. Vol 19, Mo 1. pp. 1T41-1746, 2019

INTRODUCTION
Polycystic ovary syndrome is the disorder thai affects

1998}, One of the common genetic polymorphisms was
observed in MTHFR, including rs1 80013 1{A1298C ) tha

the women in reproductive age and result in subfertility
and fertility. The etology of polyeystuic ovary syndrome
is not clearly understood. Even that many studies consider
it as combination ofgenctic, environmental factors and
hife ui}llr It::d o spectrum of md:-.:nm- metabolic,

............. 5T _ _ 3 ggm W CT:E FFan -_—

lecated at exon 8. The present study focuses on the
correlaon between s 1801 131 genctic polymorphisms and
metabolic disturbances development of polycysie ovary
syndrome . Based on this, it was aimed of determining alkele
frequencies and genotype distributions of MTHFR
e DRI 13 1 sl vrrsvrmdy vams im sz rke ol Besont reiinen < weib
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Key wonds - MTHFR gene. INCOS, Polymophas

Abstrsct - In current study, the sole of MTHEFR gene, expecially the exI®01 I35 (27533318 and 2274976
polymorphism, bas boen determnmed in polycystic ovanan syndrome. The studymvolved 100 samples, S0
as polycysticovarian syndromse patients and 50 comtrods. After DNA extraction, saaplos umbergo so PCR-
RFELY analysis to mvestigate the rsIS01133, rs7533315 and 2274976, Rs 1201 133 showed three genotypes
CCCT.TT. No statncally sagnificant dafferences among the three gemotypes between patsents and
controlswere found The tuce gemotypesdeanibution was agree with Hardy- Wemberg Equalibriven theaory,
the observed genotype fregaencaes bad o significant differences than those predicied. Oxdds ratio refiorred
that C allelocomld be consider ae prokective allelewhibe T allgle could be consader as susceptible G tor for
duscase. Whike 7531315 showed three geootypes with no significant differcaces among the theee genoypes
betwoen paticnts and controbs Howe ver, AG gematype was the conunon in both palscests amd control whaeh
dicate ®ae likely oftmdergo population of stsdy to gencte vasmbion thal mukes AG the common genstype.
In other hand. the odds ratio of bath A allele and G allele were chose to ¢ach other s given the same
susceptibuliny (o assocanon the discase. The tuther sequencing analy ss for some samples revealed the
ass0cianon of 2066071, rs3546336 and 1 7037390 with patcats. Thes indicates 10 the necessary of funther
imvestigation for these SNPs with Larger sample siow. Mareover, samepatiensts” samples revealed by
soguenc ing analysis acw insernons that may Jead to frame shift rading. Fisally, rs2274976 showed caly GG
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Characterization of neural stemness status through the neurogenesis
process for bone marrow mesenchymal stem cells
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Abstract Go to:

The 1n vitro 1solation, 1dentification, differentiation. and neurogenesis characterization of the sources of
mesenchymal stem cells (MSCs) were investigated to produce two types of cells in culture: neural cells anc
neural stem cells (NSCs). These types of stem cells were used as successful sources for the further
treatment of central nervous system defects and injuries. The mouse bone marrow MSCs were used as the
source of the stem cells in this study. p-Mercaptoethanol (EME) was used as the main inducer of the
neurogenesis pathway to induce neural cells and to identify NSCs. Three types of neural markers were
used: nestin as the immaturation stage marker, neurofilament light chain as the early neural marker, and
microtubule-associated protein 2 as the maturation marker through different time intervals in the
neurogenesis process starting from the M5Cs, (as undifferentiated cells), NSCs, production stages, and
toward neuron cells (as differentiated cells). The results of different exposure times to BME of the neural
markers analysis done by immunocytochemistry and real time-polymerase chain reaction helped us to
identify the exact timing for the neural stemness state. The results showed that the best exposure time that
may be used for the production of NSCs was 6 hours. The best maintenance media for NSCs were also

wdentified. Furthermore, we optimized exposure to BME with different times and concentrations, which
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Abstract

In the brain, there are hundreds of types of specialized neurons and to generate one type of them
we need to have neural progenitors for differentiation to specific neuron type. Mesenchymal stem
cells (MSCs) are easily isolated, cultured, manipulated ex vivo, showing great potential for thera-
nentic annlicatinng. The adult MSCs have the natential to nraduce nraeenv that differentiate into a
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Abstract
Background

The frequent outbreaks of Newcastle disease virus (NDV) in Irag pose a constant threat to
commercial poultry, despite the introduction of routine vaccination programmes. Several
factors, particularly stress factors and coinfections, might play a role in increasing MDYV
autbreaks in poultry species.

Objectives

The current study was aimed to characterize an NDV isolate from an outbreak in North
Baghdad, Irag.

Methods

Clinical pathogenicity of the isolate was determined experimentally in chickens. In vitro
studies inchided rvtnnarhnlosical examination aswell A< molemular and nhvlnsenetic
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Z2-Deoxyglucose and Newcastle Disease Virus Synergize to Kill Breast
Cancer Cells by Inhibition of Glycolysis Pathway Through
Glyceraldehyde3-Phosphate Downregulation
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Abstract Go to- [+

Targeting cancer cells metabolism is promusing strategy in inhibiting cancer cells progression that are
known to exhibit increazed aercbic glyeolysis. We used the glucose analog 2-Deoxyelucese (2-DG) as a
competitor molecule of glucose. To further enhance the effectiveness of 2-DG, the Newcastle dizease virus
(WND'V) was vsed as a combination virotherapy to enhance the anti-tumor effect. Human and mouse-breast
cancer cells were treated by NDV and/or 2-DG. The effect was analyzed by study cell viability, apoptosis
and level of glyceraldehyde3-phosphate (GAPDH) by ELISA and QPCE. assays. Syvnergistic cytotoxicity
was found after a 72-h treatment of human- and mouze-breast cancer cells with 2-D( 1n combination with
NDV at different concentrations. The synergistic cytotoxicity was accompanied by apoptotic cell death and
GAPDH downregulation and imnhibition to glyeolysis product pyruvate. The combination treatment showed
significant tumeor growth inhibition compared to single treatments in vive. Our results suggest the
effectiveness of a novel strategy for anti-breast cancer therapy through ghyeolysis inhibition and GAPDH
dovwnregulation.

Keywords: glycclysis nhibition, virotherapy, cancer metabolism, breast cancer model, Warburg effect
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Abstract

The presemt study is concerned with developing
detection method for avian infectious laryngotracheitis
(ILT} virus in Irag using real-rime PCR assay. Toral of
64 clinically suspected birds believed ro be infecred
with ILTV , were chosen from 6 diverse commercial
poultry favms in several areas of North Baghdad. The
infected birds were examined and the tissue samples
collected from the lungs, spleens, tracheas of each
Jarm. The positive collected samples were used for
DINA extraction using High Pure Viral Nucleic Acid Kit
(Patho Gene-spin DNA/RNA Extraction Kit) according
1o the manufacturer's instructions. The extracted DNA
was immediarely assayed via RT-PCR.

Tissues weve presemted to a real-time PCR assay for
detection of ILTV. The test is based on a fast and

naaniEriea woael dimea DD waatlvad voibls #lia srmo od Toe N dlems

creatures or potentially diminished weight gain and egg
production ! Sporadic instances of ILT happen i all classes
of wimnged creaturss mcluding pastime’appear’amusement
chickens, ovens, overwhelming reproducers and business
laving hens. Rapid detection methods such as Realtime PCR
assays are required in the field for fast pathogen detections *
S0, we ammed to create this asszay to help in accurate and
rapid detection for the viral diseases.

MAlaterial and Methods

Collection of samples: A total number of 64 climcally
suspected birds believed to be infected with ILTV, were
chosen from 6 different commercial poultry farms m vanous
arcas of MNorth Baghdad, brought to “Uruk Lab for the
molecular and serological test”™ by the owner, in Middle of
Baghdad. The infected bards were exammmed and the nssue
samples collected from the lungs, spleens, tracheas of each
farm were removed and transferred into sterile tubes
separatzly. The samples were kept ar -20°C for later analysis.
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