
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

MED 2002:   HEMATOLOGY AND ONCOLOGY 

Course Date January 25-March 05, 2021 

Exam Date 
Theoretical Exam:   March 05,2021 
 

Course 
Coordinator: 

MEHMET OZANSOY 

Academic Unit Academic Staff Theoretical hours 

Anatomy 
(Topographic) 

Çağatay Barut, Prof. 
 

6 

Biochemistry 
Yeşim Neğiş, Assoc. Prof. 
Özlem Unay Demirel, Assist. Prof. 
Erdem Yılmaz, Assist. Prof. 

12 

Biophysics 
Serdar Durdağı, Prof. 
Bircan Dinç,  Assist. Prof. 

3 

Medical 
Microbiology 

Orhan Cem Aktepe,  Prof. 
Gülden Çelik,  Prof. 

12 

Pathology 
Özlem Yapicier,  Prof. 
Ahmet Midi,  Prof. 
Süheyla Ekemen,  Assist. Prof. 

11 

Pharmacology 
Kevser Erol, Prof. 
Fatih Özdener, Assist. Prof. 
Zülfiye Gül, Assist. Prof. 

10 

Physiology 
Sema Tülay Köz, Assoc. Prof. 
Yasemin Keskin Ergen, Assist. Prof. 
 

4 

Public Health 
Melike Yavuz,  Assist. Prof. 
Petek Eylül Taneri,  Assist. Prof. 

4 

Clinical Skills Tansu Salman, Prof. 1 

TOTAL 
 

63 

Medical Genetics Timuçin Avşar,  Assist. Prof. 2 



 

 

COURSE AIM:  

The aim of this course is: 

• to  provide knowledge about the biochemistry, physiology, and pathology of the hematopoietic 

system and general principles of oncology 

• to  provide general knowledge about viruses, 

• to provide knowledge about the medically important viruses , their properties, the disorders they 

cause and the prevention, diagnosis and the treatment of these infectious diseases; 

• to provide detailed knowledge about the lower limp in terms of topographical anatomy; 

• to get skills in surgical knotting and suturing techniques 

 

LEARNING OUTCOMES: 

 
At the end of this lesson, the student will be able to: 
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Gluteal region: Gluteal muscles 
Gluteal region: Hip joint  
(T-1) 

1. Explain the subdivisions of the lower limp  
2. Explain the cutaneous innervation of the lower limp 
3. Explain the fasciae of the lower limp 
4. Explain the cutaneous innervation, superficial veins of gluteal region 

5. Explain the fascia of gluteal region 

6. Explain the muscles of gluteal region 

7. Distinguish the vessels, nerves and lymphatics of gluteal region  

8. Describe the relationships of the structures of gluteal region in detail 

9. Describe the openings, spaces or compartments between certain 
structures of gluteal region and differentiate the structures within 
these openings, spaces or compartments  

10. Describe the components of the hip joint 
11. Explain the movements performed around hip joint 
12. Define the vessels and nerves related with hip joint 
13. Discuss the relationships of the hip joint with surrounding structures 
14. Explain clinical significance of hip joint and gluteal region 

Thigh: Femoral triangle, anterior 
compartment of thigh 
Thigh: Medial and Posterior 
compartments of thigh  
(T-2) 

1. Explain the cutaneous innervation of thigh 

2. Explain the fascia of the thigh 

3. Explain the superficial veins of the thigh 

4. Describe the anterior, medial and posterior compartments of the 

thigh 

5. Explain the muscles of the anterior compartment of the thigh 

6. Explain the vessels, nerves and lymphatics of the anterior 

compartment of the thigh  

7. Define the relationships of the structures of the anterior 

compartment of the thigh 

8. Define the location, borders, contents of the femoral triangle and sub-

sartorial canal 

9. Define the muscles of the medial compartment of the thigh 
10. Distinguish the vessels, nerves and lymphatics of the medial 

compartment of the thigh 
11. Discuss the relationships of the structures of the medial compartment 

of the thigh in detail 

Bones of the leg, Interosseal 
membrane 

1. Explain the cutaneous innervation of leg 

2. Explain the fascia of the leg 

3. Explain the superficial veins of the leg 



Anterior, lateral and posterior 
compartments of leg  
(T-2) 

4. Distinguish each bone of the leg, to explain anatomical structures of 

bone of the leg 

5. Describe the interosseal membrane and to explain relationships of 

interosseal membrane with surrounding structures 

6. Describe the anterior, lateral and posterior compartments of the leg 

7. Explain the muscles of the anterior compartment of the leg 

8. Explain the vessels, nerves and lymphatics of the anterior 

compartment of the leg  

9. Define the relationships of the structures of the anterior 

compartment of the leg 

10. Define the muscles of the lateral compartment of the leg  
11. Distinguish the vessels, nerves and lymphatics of the lateral 

compartment of the leg 
12. Discuss the relationships of the structures of the lateral compartment 

of the leg in detail 

13. Define the location, borders and contents of the popliteal fossa 
14. Distinguish the relationships of structures of the popliteal fossa 
15. Define the muscles of the posterior compartment of the leg 
16. Distinguish the vessels, nerves and lymphatics of the posterior 

compartment of the leg 
17. Discuss the relationships of the structures of the posterior 

compartment of the leg in detail  
18. Explain clinical significance of compartments of leg and bones of the 

leg and interosseal membrane 

Foot: Dorsum of foot, sole 
Foot: joints of foot, arches of foot 
(T-1) 

1. Define dorsum of the foot 
2. Define sole of the foot 
3. Explain cutaneous innervation of foot 
4. Explain fascia of the foot 
5. Explain muscles of the dorsum of the foot including the functions and 

nerves 
6. Describe the relationships of structures of dorsum of the foot 

including the vessels and nerves 
7. Explain muscles of the sole of the foot including the functions and 

nerves 
8. Describe the relationships of structures of sole of the foot including 

the vessels and nerves  
9. Explain joints of the foot including the joint type and movements 

performed around each joint 
10. Differentiate morphologic features of joints of the foot 
11. Explain arches of foot 
12. Explain the functions of arches of foot 
13. Explain clinical importance of arches of foot 

 
At the end of this lesson, the student will be able to: 
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Metabolism of Purine & Pyrimidine 
Nucleotides 
(T-2) 

1. Integrate the terminology and defining structural features that 
distinguish different classes of nucleotide metabolites  

2. Name the major purine and pyrimidine bases and identify amino acid 
and one-carbon metabolites that contribute to the synthesis of these 
ring structures.  

3. Connect the pentose phosphate pathway to 5’phosphoribosyl-1-
pyrophosphate (PRPP) synthesis and explain the central role of this 
metabolite in nucleotide metabolism 

4. Explain the de novo synthesis of purine and pyrimidine nucleotides 
with emphasis on the key regulated steps.  

5. Explain the purine and pyrimidine salvage pathways 
6. Explain the regulation of purine and pyrimidine synthesis  
7. Describe the ribonucleotide reductase reaction and its regulation 
8. Explain the synthesis thymine and its relevance to pharmacotherapy 
9. Explain the catabolic pathways of purine and pyrimidine nucleotides 

 



Disorders of  Purine & Pyrimidine 
Metabolism  
(T-1) 

1. Identify the disorders of (such as gout, deficiencies of HPRTase, 
adenosine deaminase and nucleotide phosphorylase), describe their  
mechanism and primary clinical presentations. 

2. Explain the causes an treatment of gout  
3. Explain how glucose-6-phosphatese deficiency can cause gout 

formation 
4. Identify inborn errors of pyrimidine metabolism  
5. Explain the etiology and primary clinical presentations of orotic 

aciduria 

Biochemical aspects of anemia  
(T-2) 
 

1. Describe erythropoiesis and its regulation 
2. Compare erythrocyte and reticulocyte 
3. Describe the iron cycle 
4. Define anemia 
5. Classify the types of anemia according to morphology and etiology 
6. Identify the typical hemoglobin levels that define anemia in 

children/adolescents and post-pubertal men and women  
7. List factors that impair the normal reticulocyte response to anemia 

Clinical laboratory findings of anemia 
(T-1) 
 

1. Discuss the hematological parameters used in the laboratory to 
diagnose anemia 

2. List the red cell indices used to diagnose anemia 
3. Describe the diagnosis of anemia morphologically by using peripheral 

blood smear 

Complete Blood Count and 
Peripheral Blood Smear  
(T-1) 

1. List the parameters of complete blood count 
2. Explain briefly the parameters of complete blood count 
3. Identify the components peripheral blood smear 
4. Describe how the peripheral blood smear is made 

Biochemistry of Tumor Markers  
(T-2) 

1. Define a biomarker 
2. Classify tumor markers according to tissue of origin and structure 
3. Describe when a test can be used to screen the general population for 

a particular disorder  
4. Know the ideal characteristics of a tumor marker  
5. Explain the current use of tumor markers and their limitations 
6. Understand the role of tumor markers for diagnosis and management 

of patients with cancer 
7. Know the emerging technologies for tumor markers  
8. Understand the role of tumor markers for therapeutic selection  
9. List the applications of tumor markers 

Biochemistry Of Coagulation, Pt, PTT 
tests  
(T-3) 

1. Outline the sequential mechanisms involved in normal hemostasis. 
2. Summarize the processes through which the vessel wall regulates 

hemostasis and thrombosis. 
3. Describe the role of platelets in hemostasis and thrombosis. 
4. Outline pathways through which antiplatelet drugs act. 
5. Describe the pathways of blood coagulation, and how these are 

tested in the clinical hemostasis laboratory to identify coagulation 
disorders. 

6. Describe the physiologic inhibitors of blood coagulation. 
7. Outline pathways through which anticoagulant drugs act. 
8. Describe the main components of the fibrinolytic system. 
9. Describe how thrombolytic (fibrinolytic) drugs act. 
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Positron Emission Tomography 
(PET) 
(T-1) 

1. Discuss the composition, operation, and evaluation of a PET tomography. 
2. Describe the standardized uptake value, its uses in clinical PET, and 

factors affecting it. 
3. Discuss mechanisms and issues related to the production of PET 

radionuclides and radiopharmaceuticals 
4. Define essential concepts of nuclear medicine physics and their 

application to radiation protection in PET 
5. Identify patient preparation and imaging protocols for oncologic, cardiac, 

and neurologic PET applications, including interventional 
pharmaceuticals. 

Single Photon Emission Computed 
Tomography (SPECT) 
(T-1) 

 
1. Discuss the basic concepts of clinical application of SPECT imaging in 

medicine. 
2. Define working principle and commonly used radiopharmaceuticals. 
3. Describe technical aspects of SPECT tomography. 
4. Distinguish the differences between SPECT and PET. 

Ultrasound Imaging Techniques 
(T-1) 

1. Describe the basic properties and modes of ultrasound. 
2. Describe continuous-wave, pulsed-wave and color flow imaging 
3. Define Doppler echocardiography 
4. Explain the basic principle of piezoelectric transducer  
5. Explain the use of ultrasound gel on the imaging area 



At the end of this lesson, the student will be able to: 
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Viral Structure and classification 
 (T-1) 

1.  Define the basic structure of viruses 
2. Define the functions of the basic structural parts of virus     
3. Explain how the viruses are classified 
4. Define the main properties of the clssified viruses 
5. Define the importance of classification on transmission of viruses 

Viral Replication and pathogenesis   
(T-1) 

1.  List main steps in replication 
2.  explain how the virus attaches a target cell 
3. Define viral attachment protein and receptor 
4. Define macromolecular synthesis 
5. Define attachment and release according to the presence of envelope 
6. Define the difference in replication in dna and rna viruses   
7. Define determinants of viral disease 
8. Define inclusion bodies 
9. Define persistent infection 
10. Define latent infection  
11. Define oncogenic viruses 
12. List oncogenic viruses   
13. List the host protective responses 

Laboratory Methods in Virology  
(T-1) 

1. List the main basic methods in the laboratory diagnosis of viruses 
2. Explain the importance of them in the diagnosis      
3. List the main advantages and disadvantages of the methods     

Herpesvirus  
(T-2) 

1. Define   Herpesviruses   
2. Classify Herpesviruses    
3. List their important properties  
4. List their clinical manifestations  
5. Describe the lab diagnosis 
6. Define the antiviral resistance 
7. Describe prevention measures from Herpesviruses    infections 

Adenovirus  and parvoviruses  
(T-1) 

1. Define Adenoviruses and parvoviruses 
2. Classify Adenoviruses and parvoviruses 
3. List their important properties  
4.  List their clinical manifestations  
5. Describe the lab diagnosis 
6. Define the antiviral resistance 
7. Describe prevention measures from Adenoviruses and parvovirus 

infections 

Poxvirus  
(T-1) 

1. Define Poxviruses  
2. Classify Poxviruses   
3. List their important properties  
4. List their clinical manifestations  
5. Describe the lab diagnosis 
6. Define the antiviral resistance 
7. Describe prevention measures from Poxviruses   infections 

 
Papovaviruses  
(T-1) 

1. Define  Papovaviruses   
2. Classify  Papovaviruses   
3. List their important properties  
4. List their clinical manifestations  
5. Describe the lab diagnosis 
6. Define the antiviral resistance 
7. Describe prevention measures from  Papovaviruses infections 

Hepatitis Viruses  
(T-2) 

1. Define   Hepatitis viruses     
2. Classify  Hepatitis viruses      
3. List their important properties  
4. List their clinical manifestations  
5. Describe the lab diagnosis 
6. Define the antiviral resistance 
1. Describe prevention measures from Hepatitis virusesinfections 

Togaviruses  
(T-1) 

1. Define Togaviruses 
2. Classify Togaviruses     
3. List their important properties  
4. List their clinical manifestations  
5. Describe the lab diagnosis 
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Red Blood Cell Disorders-Anemia 
of blood loss, Hemolytic Anemias  
(T-1) 

1. Define hemorrhage, hemolysis, extramedullary hematopoiesis and 
decreased red cell production  

2. Describe at least four blood tests to evaluate anemia 
3. Define adult reference ranges for red blood cells  
4. Define clinical manifestations of anemias  
5. Explain the differential diagnosis of anemias in concurrence with the 

laboratory findings 
6. Describe the types of hemolytic anemia (Hereditary Spherocytosis, Sickle 

Cell Anemia, Thalassemia, Glucose-6-Phosphate Dehydrogenase 
Deficiency, Immunohemolytic Anemia, Malaria) 

Anemia Of Diminished 
Erythropoiesis, polycythemia 
 (T-1) 

1. Classify the types of anemia of diminished erythropoiesis (Iron 
Deficiency Anemia, Anemia of Chronic Inflammation, Megaloblastic 
Anemia, Aplastic Anemia, Myelophthisic Anemia) 

2. Explain the mechanisms of anemia of diminished erythropoiesis 
3. Describe the types and causes of Polycythemia 

Non-Neoplastic Disorders Of White 
Blood Cells (leukopenia, reactive 
leukocytosis, reactive 
lymphadenitis. 
(T-1) 

1. Define leukopenia, lymphopenia, leutropenia and agranulocytosis  
2. Explain the mechanisms underlying leukopenia, lymphopenia, 

neutropenia 
3. Differentiate reactive leukocytosis and leukemoid reaction 
4. Explain the causes of leukocytosis 
5. Define the clinical, pathological and laboratory findings of infectious 

mononucleosis 
6. Explain relation of Epstein-Barr Virus with different cancers  
7. Group chronic nonspecific lymphadenitis into subtypes 
8. Describe the specific pathological changes of chronic nonspecific 

lymphadenitis 
9. Explain the differences of the acute and chronic Lymphadenitis regarding 

the mechanism and morphological features 

Neoplastic proliferations of white 
cells, lymphoid neoplasms 1 
(T-1) 

1. Define the five types of B cell and T cell neoplasms 
2. Define diagnostic immunohistochemical markers for B and T cells 

lymphomas  
3. Define lymphoid, myeloid and histiocytic neoplasms 
4. Describe the underlying pathogenic differences (immunophenotypic 

differences) in lymphoid neoplasms 

Neoplastic proliferations of white 
cells, lymphoid neoplasms  2 
(T-1) 

1. Explain the morphological patterns of the mantle cell, Burkitt, follicular 
and diffuse large B cell lymphomas 

2. Describe the carcinogenesis in different types of  lymphomas 

Plasma cell neoplasms and related 
entities 
(T-1) 
 

1. Classify the plasma cell neoplasms  
2. Explain the morphological patterns of the plasma cell neoplasms 
3. Explain the clinical and laboratory findings of the multiple myelom 

Myeloid neoplasms, acute myeloid 
leukemia, myelodysplastic 
syndromes 
(T-1) 

1. Define the differences between acute and chronic leukemia 
2. Define the differences between lymphoma and leukemia 
3. Describe the pathogenesis of acute myeloid leukemias and 

myelodysplastic syndromes 
4. Explain the pathogenetic mechanisms of myelodysplastic syndrome 
5. Decribe the histomorphological features of acute myeloid leukemia and 

myelodysplastic syndromes 

Myeloid neoplasms, 
myeloproliferative neoplasms, 
histiocytic neoplasms 
(T-1 

1. Describe the pathogenesis of myeloproliferative neoplasms 
2. Classify the myeloproliferative neoplasms 
3. Describe the histomorphological features of myeloproliferative 

neoplasms 

6. Define the antiviral resistance 
7. Describe prevention measures from Togavirus infections 

Flaviviruses  
(T-1) 

1. Define   Flaviviruses 
2. Classify  Flaviviruses     
3. List their important properties  
4. List their clinical manifestations  
5. Describe the lab diagnosis 
6. Define the antiviral resistance 
7. Describe prevention measures from Flaviviruses infections 



Hodgkin Disease 
(T-1) 

1. Describe the pathogenesis of Hodgkin Disease 
2. Classify Hodgkin Disease into histological subgroups 
3. Describe the histomorphological features of the Hodgkin Disease and 

explain the prognosis of them 

Bleeding Disorders 
(T-1) 

1. Explain the pathogenesis of bleeding disorders. 
2. Classify the bleeding disorders 

Disorders Of Spleen And Thymus  
(T-1) 

1. Define the thymus diseases 
2. Explain the massive splenomegaly reasons 

 
 

At the end of this lesson, the student will be able to: 
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Agents Used in Dyslipidemia 
(T-2) 

1. Describe the proposed role of lipoproteins in the formation of 
atherosclerotic plaques. 

2. Describe the dietary management of hyperlipidemia. 
3. List the 5 main classes of drugs used to treat hyperlipidemia. For each, 

describe the mechanism of action, effects on serum lipid concentrations, 
and adverse effects. 

4. On the basis of a set of baseline serum lipid values, propose a rational 
drug treatment regimen. 

5. Argue the merits of combined drug therapy for some diseases, and list 3 
rational drug combinations. 

Agents Used in Cytopenias; 
Hematopoietic Growth Factors 
(T-2) 

1. Name the 2 most common types of nutritional anemia, and, for each, 
describe the most likely biochemical causes. 

2. Diagram the normal pathways of absorption, transport, and storage of 
iron in the human body. 

3. Name the anemias for which iron supplementation is indicated and those 
for which it is contraindicated. 

4. List the acute and chronic toxicities of iron. 
5. Sketch the dTMP cycle and show how deficiency of folic acid or deficiency 

of vitamin B12 affects the normal cycle. 
6. Explain the major hazard involved in the use of folic acid as sole therapy 

for megaloblastic anemia and indicate on a sketch of the dTMP cycle the 
biochemical basis of the hazard. 

7. Name 3–5 major hematopoietic growth factors that are used clinically 
and describe the clinical uses and toxicity of each. 

8. Explain the advantage of covalently attaching polyethylene glycol to 

filgrastim. 

Drugs Used in Disorders of 
Coagulation 
(T-2) 

1. List the 3 major classes of anticlotting drugs and compare their 
usefulness in venous and arterial thromboses. 

2. Name 3 types of anticoagulants and describe their mechanisms of action. 
3. Explain why the onset of warfarin’s action is relatively slow. 
4. Compare the oral anticoagulants, standard heparin, and LMW heparins 

with respect to pharmacokinetics, mechanisms, and toxicity. 
5. Give several examples of warfarin’s role in pharmacokinetic and 

pharmacodynamic drug interactions. 
6. Diagram the role of activated platelets at the site of a damaged blood 

vessel wall and show where the 4 major classes of antiplatelet drugs act. 
7. Compare the pharmacokinetics, clinical uses, and toxicities of the major 

antiplatelet drugs. 
8. List 3 drugs used to treat disorders of excessive bleeding. 

Cancer Chemotherapy 
(T-4) 

1. Describe the relevance of cell cycle kinetics to the modes of action and 
clinical uses of anticancer drugs. 

2. Name 3 anticancer drugs that are cell cycle-specific and act at different 
phases of the cell cycle. 

3. List the mechanisms by which tumor cells develop drug resistance. 
4. Describe the rationale underlying strategies of combination drug 

chemotherapy and rescue therapies. 
5. Identify the major subclasses of anticancer drugs and describe the 

mechanisms of action of the main drugs in each subclass. 
6. Identify a distinctive “characteristic” dose-limiting toxicity for each of 

the following anticancer drugs: bleomycin, cisplatin, cyclophosphamide, 
doxorubicin, and vincristine. 

 

At the end of this lesson, the student will be able to: 
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Blood Physiology Overview   
(T-2) 

1. List the types of information that can be obtained by blood sample 
analysis 

2. Recall the normal ranges of parameters like number of white blood 
cell, red blood cells, and hemoglobin for females and males  

3. Define the parameters like hematocrit, MCV, MCH, MCHC, RDW and 
recall the normal ranges for males and females.  

4. Compare different methods of blood sample analysis (i.e., blood smear 
preparation, hemocytometer, and hemogram) in terms of information 
that we can obtain by using them 

5. Explain the possible effects IV solutions with different content and 
osmolality 

Hemostasis and Coagulation  
(T-2) 

1. Describe vasospasm, role of vasospasm in hemostasis and detailed 
mechanisms underlying   the vasospasm.  

2. Describe formation of platelet plug, role of platelet plug in hemostasis 
and detailed mechanisms underlying   the platelet plug formation.  

3. Describe formation of blood clot, role of blood clot in hemostasis and 
detailed mechanisms underlying   the blood clot formation.  

4. Name each component of intrinsic and extrinsic coagulation pathways  
5. Describe process of prevention of blood clotting 
6. Name procoagulant and anticoagulants factors and their specific roles 
7. Describe concept of fibrinolysis and name factors promoting 

fibrinolysis 
8. Describe bleeding diathesis and role of individual factors in bleeding 

diathesis 
9. Name a few clinically important diseases due to abnormal coagulation 
10. Name natural and artificial anticoagulants 
11. Name coagulation test that are used in clinical practice and physiology 

underlying these tests 
 
 

At the end of this lesson, the student will be able to: 
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Epidemiology of Cancer Risk 
(T-1) 

1. Examine the cancer incidence rate differences in the world 
2. Define the cancer incidence rate of Turkey 
3. Decribe the differences of the most common cancers in men and 

women 
4. Identify the most common cancers, and their risk factors & prevention 

strategies 

Risk Factors And Prevention of 
Cancer  
(T-1) 

1. Define the major causes of cancers, risk factors & prevention strategies 
2. Identify the differences between primary, secondary and tertiary 

prevention of cancer 
3. Describe the screening programme of Turkey 

Tobacco:Health Effects And Global 
Burden 
(T-1) 

1. Explain the health effects and mechanisms of cigarette smoking  
2. Define the secondhand smoke (shs)  
3. Explain the health effects of shs 

Tobacco:Prevention Strategies  
(T-1) 

1. Classify the scientific interventions for tobacco use.  
2. Explain the nicotine dependence and nicotine withdrawal symptoms  
3. Explain the health benefits of quitting smoking  
4. Explain the evidence-based ways for quitting smoking 
5. Explain the stages of tobacco initiation 
6. List the community interventions for tobacco use 

 
 

At the end of this lesson, the student will be able to: 
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Surgical Knots And Suturing 
Techniques  
(T-1) 

1. Describe how to assess a patient and wound before considering the 
use of sutures 

2. Define the purpose of sutures and other wound dressings 
3. Recognize the characteristics of surgical instruments and sharps, and 

handle them safely, 
4. Recognize suture materials 
5. Identify and use the correct techniques for laying safe surgical knots 
6. Identify and use correct, safe suturing techniques 

 
 



At the end of this lesson, the student will be able to: 
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Patterns of Single Gene 
Inheritance- Part 1 
(T-1) 

1. Explain the basics of single gene inheritance. 
2. Define haplotype, genotype and genotype association 
3. Define homozygote, heterozygote, compound heterozygote and 

hemizygote terms. 
4. Explain penetrance and expressivity 
5. Describe the symbols and their meanings of pedigrees.  
6. Explain the autosomal dominance and recessive inheritance 
7. Explain gene frequency and carrier frequency 
8. Define consanguinity with its impact on medical genetics  

 


