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박주현 



What are „Stem Cells‟ 

• Stem cells the definition 

 

– Regenerative potential 

– Capacity and ability to differentiate into one 
or more cell types  

– Unlimited propagation of source 

 

– NOT uniformly characterized 



Stem Cells 
• Toti or pluripotent stem cells 

– typically embryonic or fetal in 
source 

– differentiate into any cell type 

– 안젂성<<가능성 

• Multipotent cells 
– mesenchymal stem cells (from 

blood, bone marrow, placenta, or 
adipose tissue), 

– capable of differentiating into 
multiple, but not all, cell types  

• Unipotent 
– stem cells, of skin and muscle origin, 

most limited, capable of regeneration 
within only 1 cell type 

– 안정성>>가능성 



Classic „pluripotent‟ stem cells 
Embryonic stem cells 



Multipotent cells 



Source of stem cell 

• Heterologous  
– 동종 타 개체 공여 

– Embryonic stem cell 

• Autologous  
– 자가 공여 

– Adult stem cell, iPSc 

• Allograft 동종 공여 

• Xenograft 타종 공여 
– Porcine graft  



BACKGROUND 
• 인구의 노령화로 2030년 기준, 여성의 

경우 50세 이상이 인구의 약 50%젂후가 
될 것으로 추산 Regenerative 
Medicine 

 

• Induced pluripotent stem cells: 체세
포에 외부에서 배아줄기세포에서 주로 
미분화상태를 유지하는 인자를 과발현
시켜서 배아줄기세포 유사상태로 만드
는 것. “유도 만능줄기세포” 

 

• 대표적으로 iPSc를 신경세포, 근골격계 
세포, 췌장의 beta cell, 심근세포 등으로 
분화하여 재생의학에 사용하려는 노력
이 활발 

 

• iPSc first proposed by Shinya 
Yamanaka (2006)-Noble Prize (2012) 

 



Regenerative medicine의 혁신 

Stem cells-iPS cells 3D printing-scaffold 



BACKGROUND 
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iPS cell line from Endometrium 

Endometrium primary cells 

Sox2, Oct4, KLF4, cMyc 
Retroviral transduction 

hENDO 1, hENDO 2, hENDO 7  



자궁내막유핵적혈구 

• Hysterectomy driven endometrial cells 

• Retroviral reprogramming to iPSc (hiPSc1,2,7) 

• OP9 hematopoietic differentiation system 

• Erythroid differentiation of RBCs from 
hiPSC/OP9 co-culture cells 

• Analysis of proliferation and morphology 

• Differential counting of cultured erythroid cells 

 



Phase I: OP9 cell and iPS 
coculture 

8 day OP9 cell culture 

iPS cells (7day, 1X106) 

Collagen IV (1mgml-1), 1mL, 5 min 

iPS cell culture in 6 well 

OP9 cell and iPS coculture 



Phase I: OP9 cell and iPS 
coculture 

OP9 cell and iPS coculture (9day) 
Collagen IV (1mgml-1) 5mL, 30 min 

Trypsin EDTA (0.05%) 5mL, 15 min 

FACS 
(sample당 5X105 씩 사용) 
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Erythroid differentiation 
Protocol 
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Erythroid differentiation 

Single cells 

Day 0 8 17 

hiPSC 

Hematopoietic differentiation 

Over grown OP9 
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Overgrown OP9 (Day 8) hiPSC/OP9 coculture  Day 0 hiPSC (Day 7, 1X106 ) 

hiPSC/OP9 coculture Day 9 Erythroblast differentiation Erythroblast differentiation  

(Wright-Giemsa staining) 

Overview of heiPSc differentiation to erythroblast differentiation 
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임상적으로는 앞으로 어떠핚 추가
적인 유용성이 있겠는가? 



Uses of Stem Cells 
in gynecology 

• SUI and pelvic floor dysfunction 
– Bone marrow(BMSC) and adipose-derived mesenchymal stem 

cells (ADSC): animal studies 

 

– muscle-derived stem cells (MDSC) (cultured from patient thigh 
or deltoid biopsies): human studies 

• Admninstration Routes 
• Intraurethral 
• Periurethral 
• Intravenous (IV) 

 
Localized injections make 
inherent sense! 



• Urinary incontinence 관
렦 연구가 가장 활발 
  
★효과가 직접 반영될 가능성 
★Multipotent 혹은 unipotent
핚 세포들로 연구가 이루어저 
안정성 높음 

 
 
 



Evidence for Stem cell therapy for  
Asherman‟s syndrome 

• eMSCs can be isolated as CD146 PDGF-R β 

cells (platelet derived growth factor receptor-β) 
– which identified their perivascular location in both the 

functional and basal layers of human endometrium 

– regenerating endometrium 

– Gargett, Taylor Group 

Du et al, 2007 



Repeated implantation 
failure/Asherman‟s syndrome 

 

 



Potential uses in the future for 
endometrium induced diseases 



Artificial Gametes 
from stem cells 

• Somatic cell 
nuclear transfer of 
patient nucleus 
into donor 
embryonic stem 
cells (Tachibana et 
al. 2013) 

 

• iPSc driven 
oocytes (Hayashi 
et al. 2012~) 



Oocyte production form stem 
cells (ES/iPSc) 



Somatic cell driven germline cells 
and offspring 

– Hayashi et al. 2016 
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