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ARO

• Hydrocephalus,
• Bone marrow failure due to reduction of the bone marrow space,
• In some patients myelofibrosis (leading to anaemia and thrombocytopaenia with

variable leucocyte counts), 
• Compensatory extramedullary haematopoiesis,
• Hepatosplenomegaly and recurrent infections usually in infancy, 
• Cranial nerve compression (leading to progressive blindness and, in rare cases, 

deafness), 
• Choanal stenosis, respiratory and eating difficulties.

• Haematopoietic stem cell transplantation (HSCT) is the only curative treatment for ARO
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Disease Model: Malignant Infantile Osteopetrosis



• Directed differentiation of osteopetrotic ipsc cells towards osteoclasts and
evaluation of their functionality

The main purpose



Day

Hematopoietic
Differentiation

Myeloid
Differentiation

StemSpanTM SFEM, 2mM glutamin, 4x10-4 M monotiogliserol, 
50 ug/ml ascorbic acid, 10 ng/ ml hVEGF, 4U/ml EPO, 

50 ng/ml TPO, 100 ng/ml hSCF, 10 ng/ml hIL-6, 
5 ng/ml hIL-11, 40 ng/ml hIL-3 
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İPSC aggregates

TeSR-E8

Flow Cytometry
Analysis

Hematopoetic markers --CD34, CD45 
Myeloid markers -- CD38, CD43, CD115,   

CD11b, CD14, CD16, CD18

Flow Cytometry Analysis

Hematopoetic markers --CD34, CD45 
Myeloid markers -- CD38, CD43, CD115, 

CD11b, CD14, CD16, CD18

Osteoclast
Differentiation-21 Days

Corning Osteoassay Surface
96 well plate

Flow Cytometry
Analysis

CD45, CD51/61, 
CD14, CD16, CD18

3. Cathepsin K 

CD34+ 
Selection

Flow Cytometry
Analysis

CD45, CD41, CD36, 
CD33, CD18, CD14, CD16 

Methocult
14 days

Colony Counting
BFU-E, CFU-E, CFU-
GM,  CFU-GEMM   

2. Rhodamine staining (actin ring)

4.    SEM scaining

5.   RT-PCR (cathepsin K, calcitonin receptor, NFATc1)

1. TRAP (tartrate-resistant acid phosphatase) activity
(Multinucleated TRAP positive cells , at least 3 nuclei ,)

Method



Hematopoietic Differentiation of
Osteopetrotic and Healthy Donor derived İPSCs

Results
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Flow Cytometry Analiysis of İPSCs derived
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Colony Forming Capacity of Osteopetrotic and Healthy Donor
İPSCs derived Hematopoietic Stem Cells
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Flow Cytometry Analysis of CFU Colonies
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Myeloid Differentiation of Osteopetrotic and Healthy Donor
derived Hematopoietic Stem Cells



Flow Cytometriy Analysis of Myeloid Differenatiated Cells
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Morphological Evaluation of Osteopetrotic and healthy
donor İPSCs derived Osteoclast Cells

Donor 1 Patient 1 Patient 2 Patient3
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Day14

Day21
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Flow Cytometry Analysis of Osteopetrotic and healthy donor
İPSCs derived Osteoclast Cells

Osteoclast marker
CD14+CD16+
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Myeloid marker 
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Gene Expression Profile of İPSCs derived

Osteopetrotic and Healthy Donor Osteoclasts

O.D. Osteoclast differentiation



Evaluation of Osteoclast Specific Proteins of Osteopetrotic and
healthy donor İPSCs derived Osteoclasts
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Patient



In the future persfective…

• promising tool for investigating mechanisms of osteopetrosis or other osteoclast related
disorders.

• increase our knowledge about normal-and osteopetrotic-osteoclastogenesis, but needs to be 
supported with more detailed functionality-analyses.

• Osteopetrotic niche modelling

• Gene editing…
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I am on the market for a postdoc position! 

Please let me know if you have available positions… 

incicevher@gmail.com





Generation of Functional Osteoclast
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Mutation Verification of Osteopetrotic İPSCs


