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Modulation of the endometrium to 
overcome implantation failure
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Blastocyst Apposition and Adhesion & Implantation 

Norwitz et al. NEJM, 2001



Outcome of Fertilization:
Continuity of implantation & pregnancy 



Window of Implantation



ERA : IVF 과정에서 배아 착상 최적 시기 (이식일) 결정

238 array genes

• 2014년 첫 학회 발표 이후 지금까지 약 3만 5천여명의 반
복적 착상 실패 환자들에서 시행

• 국내는 2018년에 도입 시행



EMMA & ALICE : 자궁내막 미생물 분석 및 독소 세균 확인 검사



자궁내막 착상 증강물질 탐색 1 : 한의학 유효물질 시험



자궁내막 착상 증강물질 탐색 2 : 면역관용 관련 내인성 단백질 탐색 

• 비임신 및 동계 자궁과 비교해 동종이계 자궁에서 88개 단백질 
발현의 유효한 변화 발견 →기능 분석 중

• 자궁착상 증강 관련성 높은후보 X 선정 (분비 증가)
• Unpublished Data

X



자궁내막 착상 증강물질 탐색 3 : Exosome로 전달되는 유효인자 시험 





자궁내막 착상 증강물질 탐색 4 : Exosomal miR-203a-3p 





EndPower (안) : 최적의 자궁내막 착상 증강제 개발
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EndPower (안) : HUcMSCs Exosomes 활용 계획
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Assessment of stemness markers in CI-MSC using qPCR

Figure 1. Expression of Oct4, Sox2, and Nanog in conditionally immortalized human 
umbilical cord mesenchymal stem cells (CI-HUCMSCs). CI-HUCMSCs at passage 11 were 
cultured,  and the expression of Oct4, Sox2, and Nanog were assessed by real-time PCR. 
GAPDH was used as a internal reference gene for normalization of gene expression. 
NS: No significance. Error bars represent the means ± SD(n=3). **P<0.005. *P<0.05.
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Cell-type specific expression analysis of miR-205 and miR-203

0.0002 

0.019 (A) (B)

Figure 2. Quantitative analysis of miR-205 and miR-203 expression in endometrial and 
mesenchymal stem cells.
(A) Expression levels of miR-205 in AN3-CA, RL95-2, and CI-HUCMSCs.
(B) Expression levels of miR-203 in AN3-CA, RL95-2, and CI-HUCMSCs.
Expression of miR-205, and miR-203 was assessed by real-time PCR. RNU6B was used as an internal 
reference gene for normalization.  Error bars indicate means ± SD. (n=3). **P<0.005.



This study was approved by the Bioethics Committee of Konyang University Hospital (IRB File No. 2018-11-007-005).

EnCUTE (안) : 자궁내막 착상 관련 진단 마커 개발



Coding and non-coding RNAs in the human genome 

tRNAs, transfert RNAs; rRNAs, ribosomal RNAs; ncRNAs, noncoding RNAs; miRNAs, microRNAs; siRNAs, small-interfering RNAs; snRNAs, small nuclear RNAs;
snoRNAs, small nucleolar RNAs; piRNAs, piwi-interacting RNAs; linRNAs, long intergenic RNAs; eRNAs, extracellular RNAs; gsRNAs, germline small RNAs;
circRNAs, circular RNAs; pRNAs, promoter-associated RNAs; mRNA, messenger RNA.

Non-Coding RNA 2019, 5(2), 31



The competitive endogenous RNAs (ceRNAs) hypothesis 

http://dx.doi.org/10.5772/intechopen.76125



lncRNA/miRNA/mRNA ceRNAs network related to endometrial receptivity 



Three ceRNAs subnetwork for endometrial receptivity 



EnCUTE (안) 마커 후보 1 : SIRT1



EnCUTE (안) 마커 후보 2 : miR-182-5p



EnCUTE (안) 마커 후보 3 : miR-375



EnCUTE (안) 마커 후보 4 : Adiponectin receptor 1

AMPK Signal Inhibitor 

AMPK Signal Activator 



EnCUTE (안) : Endometrium Cure Test → Multiplex qPCR

• 임상시료 대상 특이도 및 민감도 검증
• 최적화된 Multiplex RT-qPCR Kit 개발

• 진단 결과에 따른 적절한 치료
• 예; SIRT1 SiRNA / miR-182-5p 

inhibitor / miR-375 inhibitor / 
AMPK Signal activator
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• 송민혜 연구원

• 정다운 연구원

• 전혜진 연구원

• 박지현 연구원

• Bolor-Erdene Sarankhuu박사수료

• 정윤지석사

2세부 : 배아 착상능력 향상 연구팀
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