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2- Epigenetic
3- Genome Imprinting
4- Biomarkers
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5- Mitogen-activated protein kinase
6- Phosphatidylinositol-3-OHKinases
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13- Splicing artifacts
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19- Quaking

20- Muscle blind
21- Back-splicing
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23- Protein sponge
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The importance of epigenetics in the breast cancer diagnosis

Dr. 5. Vallian Borujeni
Division of Genetics, Department of Cell and Molecular Biology and Microbiology, Faculty of Science and Biotechnology, University of
I=fahan, Isfahan, Iran

sadeqvallianf@gmail com

Ms. Z. Mashayekh
Division of Genetics, Department of Cell and Molecular Biology and Microbiology, Faculty of Science and Biotechnology, University of
Isfahan, Isfahan, Iran

Abstract

Breast cancer 1z one of the most commeon cancers among women, especially voung women. Delayed onsst of symptoms and late diagnosis, imited
treatment options, disease recurrence, and metastasis are among the factors that inerease mortality of breast cancer. Breast cancer progression
iz a complex set of genetic and epizenetic alterations. Epigenetic modifications, mcluding DNA methylation, protein phosphorylation, and non-
coding ENA molecules (miRNAs, circRNAs, and IncRNAS), play a sigmficant role in the gene expression regulation without changimg the DNA
sequence. On the other hand epigenetic modifications are reversible that are influenced by mtemal and external shmuli that push the cell towards
uncontrollable behavior. Fecently, several studies have been conducted to mmvestigate the role of epigenetics n relatiom to breast cancer. In this
article, the amm 13 o discuss the importance and role of epigenstic factors as potential diagnostic, prognostic, and therapeutic biomarkers m breast
CEncer.

Keywords: Epigenetics; Breast Cancer; Biomarker; Methylation; muRNA

Investigating the Cause of Epigenetics in Ancient and Modern Iran

Dr. D. Farhud
School of Public Health, Tehran University of Medical Sciences, Depariment of Basic Sciences/Ethics, Iranian Academy of Medical
Sciences, Genetic Clinic, Tehran, Iran

Ms. M. Azari
Master of Archaeology, Farhud Genetic Clinic, Department of Archaeology, Faculty of Literature and Humanities, University of Tehran,

Tehran, Iran

Abstract

Al cells m our body have DINA, but have vou ever wondered why brain cells are different from skin cells? This difference 13 due fo the effect of
eplgenetics. Eplzeneum in simple terms, means the factors that control the switching on and off of genes. It is true that genes are responsible for
all the charactensfics of a perzon. But the Way genes are expressed can be different m each mdrnidual. Although culture does not directly change
the genetic structure of DINA, it can indirectly affect the abundance of genes, their expression, and the path of human evolution. Due to the laws or
culture of society and their contimued observance in successive generations, gene expression may change m a different way. On the positive mide,
such as lactose digestion and increased speed of evolution, and on the negative side, of course, the weakness of society, the existence of social
claszes m providmg healthy food, hygziene and healthy materials, even clothing fabnes free of harmful plastic, 15 essential TFthe government suffers
from a weak ecomomy, ﬁm:hnnalcmmpﬂun and poor support for the people of society, the society suffers from sadness and deprmmm lack of
happiness and beneficial hormones, lack of life expectancy, becomes involved in addiction, theft and the creation of dangerous relabonships among
young people, and the number of mfectious diseases, HIV, HP'V, efc. mereases. If the government does not comply with environmental standards
and the environment and air become polhuted. diseases including premature death, cancers, diabetes, heart’ respiratory problems, brain shrinkage,
even of the fetus inside the mothens womb dus to lack of oxygen and the presence of toxic substances such s carbom monoxide, sulfur dioxide,
ozone, asbestos, arsenic, diesel fuel’ fuel oil, mirogen oxides, aromahc cnmpounds such as gasoline and toluene, C]ﬂlﬁIGﬂUD[CIEﬂIhGﬂS IIEFG:I,
mesothelioma, lead poisonimg / lead ammonium sulphamate and mere: 150NINg, T.-'ltEIIﬂJ.ﬂDdEﬁEIEDE‘I.- andsuhse.-fﬁzem premature agimg of organs
and cells, impaired development of fetal neurons, sf&l&tal and struchur cigcij‘ects of the fetus and even miscarmiage will oceur. Stress due to economic
crisls, dangerous diseases or war causes mtense and continuous production of cortisol in the brain and the whole body, and even its transfer through
the fathers sperm to the fetus, and its subsequent negative effects on the individuabs life, such as diseases includng automumunity/(Celiac), weak
immune system, changes in methylation patterns, changes in HPA {b.fpntha!amus-pmutanf-admnalj regulatory gemes, change i Lock CPG Sites
like Paleo-Eskinao, and d.wmptmn of stomach and digestive system fimction. The article refers to an ancient specimen from 2000 BC from Iran
with scans, which was obtamed from a five-story ::vemerten which was found to be in the previous layer of the Great War with the dead, and the
md.m:iual, due to his presence at that time but not being killed, has symptoms of hypoplasia in his teeth due to stress and lack of nutrients due to
captivity. Anclent DINA sequences also contain the epipenome of the ancient genome, and their different epizenome patterns are similar to those of
modem humans. DNA methylation usually occurs at the base positions (cytosmes). Scientists have found that the brealcdown of cytosmes depends
on whether they are methylated. In fact, when a methyl group is added to a cytosine, it is converted to another chemical called thymine, and m the
abzence of a methyl group, cytosine 1z converted to another chemical called uracil. By measunng the amount of thymine, researchers can estimate
the amount of DINA methy Jation in ancient zamples. As the siudy of Neanderthal bones shows, unlike modern humans, the genes HOXDY and
HOXDI10 were lnghly m&thtlated in Neanderthals. Both genes are mvelved i organ growth and dev elopment, which may explam the anatomical
differences. Therefore, today, colonization, exploitation, coercien by superpowers, . the rise of idiots, culture, and lack of natural resources all cause
changes m the fimetion -::-fgenes and their expression. A group of beneficial penes are suppressed and a group of harmful zenes are activated, which
canzes disruption and slowing down of evolution, and Perhaps it 13 followed by migration and assimilation and all the epigenetic reasons in our
maodem world, and the need to produce medicme based on the above considerations and the sociefies m which 1t 1= produced and consumed.

Keywords: Gene expression, Epigenetics, Drug production, Evolution, Infections diseases, Brain cells
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A Novel Non-Invasive Approach for Prostate Cancer Risk Assessment Using Urinary Exosomal RNA

Dr. M. Vosough

MD, PhD, Department of Regenerative Medicine, Cell Science Research Center, Royan Institute for Stem Cell Biology and Technology,
ACECE, Tehran, Iran

masvosfyahoo.com

Dr. Z. Hashemian
PhD, Department of Regenerative Medicine, Cell Science Research Center, Rovan Institute for Stem Cell Biology and Technology, ACECR,

Tehran, Iran

Dr. M. Salehi
PhD, Biological Products and Blood Safety Research Center, High Institute for Research and Education in Tranzfusion Medicine, Tehran,
Iran

Abstract
Prostate cancer 1s one of the most common malignancies m men, and distinguizhing benign conditions from clinically =i aﬂt ostate cancer
remains an important diapnostic challenge. Although prostate-specific antigen (PSA) measurement is widely used for evaluation of

patients, s limuted specificity can lead to mnecessary biopses. The ExoDx Prostate IntelliScore (EPI) 15 a non-invasive, hqmd biopey-based
diagnostic test that assesses the risk of prostate cancer by analyzing exosomal ENA in urine samples. The test measures the expression of three
genes, PCA3, ERG, and SPDEF, using RT-gPCR. and converts the results mto a quantitative score through a proprietary algorithm. A lower
score indicates a lower probability of clinically significant prostate cancer and may assist, together with other clinical and lzboratory information,
n determining the need for prostate biopsy. The test is primarily mtended for men aged =30 years with PSA levels between 2 and 10 ng/mlL.
Orverall, this teclmulug represents an example of the apphication of exozomes in laboratory medicine. Validation of such tests across different
populations, together with assessment of their diagnostic performance and cost-effectiveness, particularly m the Iramian population, may facilitate
the dev Elnpmmt and locahization of similar non-mvasive diagnostic approaches.

Kevwords: Exosomes, Prostate cancer, Liquid biopsy, ExeDx, Unnary ENA PSA

Artificial Intellicence Revolution in Leukocyte Classification:
From Deep Learning to Intellizent Hematology Analvzers

Dr. B. Tavasoli

Ph.D). in Laboratory Hematology and Blood Transfusion medicine. Technical Supervisor and Research and Development (R&D) Manager.
Rooz Azmoon Technology Company

behnaztavasoli@vahoo com

Ms. Z. Eskandari

M.5c. in Hematology and Blood Transfusion medicine. Department of Hematology, Faculty of Allied Medicine, Bushehr University of
Medical Sciences, Bushehr, Iran

zhrazeslmdnif@emal com

Ms. M. Abdar Esfahani

M.Se. in Hematology and Blood Transfusion medicine. Student Research Committee, Department of Hematology and Blood Banking,
School of Allied Medical Sciences, Bushehr University of Medical Sciences, Bushehr, Iran

maesfaham 1992 @ amail com

Abstract

Recognition and differentiation of white blood cells (WBCs) are among the most important tazks in clinical laboratories. Crualitative and quantitative
changes in WECs may be associated with a wide spectrum of disorders, ranging from mfectious diseases to hematologic malignancies. However,
the fraditional method based on light microscopy has high diagnoshc valug, 1t has several limitations, mchuding being time-consumang, operator-
dependent. and having limited repeatability, which make 1t a challenging approach for routing laboratory practice.

In recent vears, remarkable progress in artificial intellizence (AD) and IEIE.I.’.‘-]:IJII.E-' learnng has opened a new window for diagnostic applications m
laboratory hematelogy. The integration of Al and machine leaming from classical algorithms in image sesmenting and feature extraction alzorithms
to advanced desp leaming models such as U-Net: Mask B-CNN in classification of WBCs, has significantly mmproved diagnostic precision and
revolutionized laboratory hematology.

The development of next-generation smart hematelogy analyzers powered by Al demonstrates that Al 15 no longer confined to research sethngs
but has become a pﬂ'.l.ﬁ'fl.ll tool in modem laboratory diagnostics. Although the need for larger and more diverse datasets remains a m@:ﬁmmt
challenze, AT has become an invaluable tool in modem hematology laboratories by improving diagnostic accuracy, reducing human intervention,
and enhancing workflow efficiency. This new teckmology not only reduces time and cost of analysis but also facilitates the more accurate diagnosis
of hematological diseases through its high precision and excellent reproducibility.

Kevwords: Arnificial mtelligence, Machme learnng, Deep learming, Peripheral blood smear, Flow cytometry, Smart hematology analyzer,
Hematalﬂg_'h White blood cells (WBCs)
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Medical Laboratory Accreditation According to ISO 15189:2022: A Strategic Enabler for GGlobal Health

Tourism Development
Dr. F. Shaygan
Doctorate in Clinical Laboratory Sciences (DCLS), Iranian Association of Clinical Laboratory Doctors

Absiract

The rapid expanzion of global health tourism has intensified the need for mtemationally recognized quality assurance mechanisms acress all
components of healthcare delivery, mcluding diagnostic services. Medical laboratories play 2 eritical role in clinical decimon-making, patient
safety, and the overall quality of healthcare cutcomes. Conse -, the reliability and international credibility of laboratory services have become
essential determinants n atfracting international patients fostering trust among healthcare providers, insurers, and regulatory bodies.

150 15189:2022 is cmrently recogmzed as the most comprehensive intemational standard for assessing the quality and competence of medical
laboratories. The revised edition adopts a risk-based approach and emphasizes patient-centered care, persomnel competence, examination result
validity, laboratory mformation management, and contmual improvement throughout the pre- anah'ﬂc:al analytical, and post-analytical phaszes of
testing. Beyond technical requrements, the standard promotes a sustainable culfure of quality and am'zan::nual excellence.

This article examines the stratesic role of IS0 15189:2022 accreditation in supporting the develﬂpmeut of health tourism. Accredited laboratories
provide mternationally accepted evidence of competence, enhance patient confidence, facilitate collaboration with foreign healthcare mstituhions,

improve diagnostic accuracy, and strengthen the mternational reputation of healthcare systems. Furthermore, accreditation contributes to redun:mg
diagnostic emrors, minimizing unnecessary healthcare costs, and improving the global acceptance and ¢ arability of laboratory results.

The paper also ]:Ilg]:l].lEhIEthE; opportunities and challenges ﬁ::mg Iranian medical laboratories in adopting ISO 15189:2022 as a tocl for international
mtegration and competitiveness. It 1z concluded that lahmatu-l} accreditabion should be viewed not merely as a regulatory obligation but as a stratemic
investment in quality, credibility, and sustainable participation in the global health tourizm market Accreditation a{:-t:c:rdmgtCrISG 131302022 may
therefore serve as a findamental enabler of trust and a key dnver for the advancement of health toursm.

Keywords: IS0 15139:2022; Medical Laboratory Accreditahion; Health Tounsm; Medical Tounsm; Quality Management Systems; Laboratory
Medicine; Patient Safety; Dlagnnsu-:: Quality; Intenational Standards; Healthcare Competitiveness; Quality Assurance; Pisk-Bazed Thinking

Fungal Infections in the Immunocompromised Patient
Section 6

Dr. M. Ghahri
DCL5, Ph.D

shahri] 4@email com

Abstract
The pathological response to Cryptococcus invasion vanes widely, ranging from a lack of responze in severely mmmmmocompromised patients to the
development of a robust granulomatous response—a reaction considerad central to the hostis ability to contain the infection. Clinical disease caused
by Cryptococcus neoformans in organ transplant recipients typically mamfests more than six months post-transplantation. A major exception to this
general pattern involves patients who, prior to the transplant. had 2 ustory of immumesuppression due to an underlymg condition or had previously
unda[gnne a failed transplant. The most commeon post-transplant presentation of cryptoceccosts is an asymptomatic pulmonary nodule discovered
mcidentally on chest |
Diagnosing thiz disease h'{.l-l-::all], requires a biopsy, as antigen test results are often negative m such cases; addibonally, evaluating transplant patients
for Cryptococcus infection involving other body sitee—including the central nervous system, slan, prostate, and skeletal system—is recommended.
Cryptococcal pneumonia may alzo occur, presenting a spectrum of conditions ranging from asymptomatic cases to severe respuatn-rj, maparment.
Pulmonary disease—whether manﬁeshng as frank pneumoma or merely as a sclitary nodule—may occur despite a negative zerum cryptococcal
antizen test; consequently, definitive diasnosis requires more invasive procedures, such as bronchoscopy or biopsy. A critical factor in cryptococcal
infection is whether hematogenous dissemination occurs and, if so, the likelihood of central nervous system mvolvement
The nsk factors predisposing mdividuals to mfechion by Mucorales fall into three main categories of abnormalities: mmmoesuppression, metabolic
dizorders, and slan and soft-tizsue mjury. Clinical syndromes caused by fungi of the order Mucorales are characterized by angioimvasion—leading
to necrosis, mfarction, and hemorthage —rapid progression, and relative resistance to available antifingal drugs. The most common forms of these
sg.rndm-mea are the rhino-cerebral, nary, cutaneous and soft-tissue, and dissemimsted forms. Compared to Aspergillus infections, mucoralean
fungzi less frequently cause disseminated d.lsease, but their spread to adjacent structures 13 nnch more rapid. Bhino-cerebral zvgomycosis affects the
nose, sinuses, eves, and bram, in that order.
Early mmptnms include nasal congeshion, epistaxis, sinus tendemess. retro-orbital headache, and localized swellmg. As the condifion progresses,
swelling of the affected tissues becomes more pronounced, ocular symptoms emerge, and cutaneous sensory loss occurs due to nerve miarchion.
Dlagﬂ-:nsmg zygomycosis requires pathological evaluation or culture. Performing a biopsy of the necrotizing mfected areas dunng the early stages
iz critically important. One of our guiding principles in evaluating iImmmocompromizsad patients is that no necrotic lesion should go unbiopsied, as
it could be the mitial clinical manifestation of these fimgi or other anziomvasive molds.

Keywords: Cryptococcosis, oppertomistic infections, imvasive fimgal mnfections, inmvasive mycoses, Zygomycosls, MUCOMMYCOSIS
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POOYA Laboratory Network
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Biochemistry Serology

Albumin HDL Plus

ALP HDL/LDL CALIBRATOR CRP

C3 lgA RF

C4 IgG

Calcium arsenazo lgM RPR

Calibrator General Immunoassay Control D-DIMER

CHOLESTREROL MONOLIQUID IRON Ferrene ASO

CK-MB LDH

CK-MB CALIBRATOR LDL PLUS

CK-MB CONTROL LIPID CONTROL

CK-NAC Magnesium

Control General Microa Albumin

Copper Oxalate

CREATININE JAFFE Phosphorus Inorganic

CRP Turbidometric TIBC DIRECT

GGT TOTAL PROTEIN MONOLIQUID

GLUCOSE MONOLIQUID TRIGLYCERIDES MONOLIQUID

GOT/AST UREA UV MONOLIQUID

GPT/ALT URIC ACISD MONOLIQUID

HbALC Zinc Vitamin D
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Sacace BIOTECHNOLOGIES

Advanced Molecular Diagnostics since 2001 _

/ _Eg acace

CHANNELS MULTIPLEXING
OPEN VERSION

SaCycler - ?6cem

Real Time PCR System

Real Time-PCR (b cus Jols iy

Human Papillomavirus (HPV)

* HPV High Risk Genotypes 14 * HPV Low Risk Genotypes (6/11)
* BCR-ABL M-bcr Real-TM Quant * Rotavirus/Norovirus/Astrovirus

* Oncogenetics BRCA Panel (New) * NHS Meningitidis & JCV/BKV Virus

ar

* MTB (Tuberculosis) * 8TD (C.trach/Ureapl/M.homi/M.genital)
*HCV,HBV & HIV Viruses * Acute Respiratory Viral Infections-ARVI
* CMV.EBV.HHV6,Rubella & ... * Parvovirus B19 Real-TM Quant
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POCT I_mmun oassay System

Hipro Bmtechnnlngy CG., Ltd

Al

Automated
Immunoassay
System

Test Time | Channels |@0 ON E"‘
90s-5min 4 e Portable
= : i

Result Redind 3-Levels Methodology N ;ﬂu'!‘-{limﬂh?gﬂtl?gles' it
« Screen readine ﬂi.lilﬂty' Enntrﬂl Hephelumetry aph qu&ﬂ ative resu 5
« Thermal printer 3-levels calibration Immunoassay * Local Ianguage selection
. SUE:;nﬁI;n connect Accurate results ¢ Build-in bﬂﬁET}f{ﬂptiﬂﬂﬂ”

to :

LESSIBSNEY Tl D-Dimer PCT IgA IgE hsCRP RF Cys-C mAlb HCG HbAIC CRP NT-ProBNP CKMB loG Feritin Ani-CCP

MG!B

Automated
Immunoassay
System
e
% .
LYHER
High throughput Flexible & efficient
- 100 Tests/H One-step operation
Rapld tes't Mimimum test time: 2 min Single test package

Emergency prionty
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Magnus
| meroseapes

RESEARCH & CLINICAL

» LED Photometer (photo — mechanic)
» Chromogenic and immunturbidimetric assays
w  Multi-wavelength 4058750 nm
" Advanced cogagulation diagnostics (coagulation,
chromogenic and immunological methods) by selectable
wavelengths (405 & 750 nm) for each measurement channel.
» Large measuring range with higher accuracy and
precision compared to only optical detecting principles
* Micro volume
© Test Menu:
| PT, APTT, Fibrinogen, PT/FIB,
= | Thrombin Time, Exdrinsic
L A B ITE * | Factors (I1,V.VI1,X), Intrinsic
| Factors (VIH,E,X1,X11),
| Protein C&S (Clotting)

COAGULATION | AT ll, Protein C&S, Plasminogen.
SYSTEM | a2-Antiplasmin

I D-Dimer
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PRODUCT NAME SPECIMEN ‘ KIT SIZE ‘ CUT OFF

1 Troponin | rapid test S5/P/WB 40T 0/5 ng/mL
2 Troponin | rapid test S/P/WB 40T 0/2 ng/mL
3 Procalcitonin rapid test S/P/WB 20T 0/5,2,5 ng/mL
4 iFOB rapid test(FIT) Stool 307 50 ng/mL

5 H.pylori Ag rapid test Stool 30T 8 ng/mL

6 Calprotectin rapid test Stool 20T 50,200 ng/mL
7 B-hCG rapid test (Strip) S/P/U 40T 25 miUu/mL
8 B-hCG rapid test (Cassette) S/P/U 40T 25 miU/mL

oNFIFYNDD  oFIFAAVIFYFI © Sanje BioDiagnostic

oNAPFAIFAY @ i hg)d Cujpie (" www.sanjebiocom )
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GA Influenza Typing OneStep RT-PCR Kit
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GA HiTeq 17 Viro Respiratory pathogen One Step RT-PCR Kit
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Manufacturer of Hematology Reagent and Blood Control
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Manufacturer of Hematology Reagent and Blood Control
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www.ha nagene.com

iIFOB
Immunochromatography  sensitivity
Fecal Occult Blood Test + 50 ng/ml of human hemoglobin

(bl ausaulislls)

Accuracy
Fast, Easy and Convenient + 99,5%
+ Result in 10 minutes _
+ Simple to use Convenience
+ Requires no instruments and + Room temperature
special skills + 24 months shelf life
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+ Rapid (AMP) Amphetamine Drug Test + HCG Urine Rapid Test (Cassette) Self Testing

+ Rapid (MET) Methamphetamine Drug Test + HCG Urine Rapid Test (Strip) (2.5mm) Self Testing
+ Rapid (MOP) Morphine Drug Test + Fecal Occult Blood Rapid Test (FOB)

+ Rapid (MTD) Methadone Drug Test + SARS COV-2 Antigen Rapid Test

+ Rapid (THC) Marijuana Drug Test + Troponin | Serum Rapid Test (Cassette)

+ Rapid (TRA) Tramadol Drug Test + H.Pylori Antigen Rapid Test (Cassette)
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BF-7200Plus
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Chemiluminescance
immamoassay Anahyzer
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Chemiluminescence Immunoassay Analyzer
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Dana Tashkhis _
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