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20th세기 인체 질병변화
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20th세기인체질병변화

• 알레르기 (allergies)
– 1930’s: 1 student per school
– 1980’s: 1 student per class
– 현재: 1 in 4 children

• 제1형당료 (Type 1 diabetes)
– 20th 세기초기: 매우드문병
– 현재: 1 in 250 in Western country
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20th세기인체질병변화

• 비만 (obesity)
– >50% of Western population: overweight or obese
– T2D, 심장병, 암등의만성질환과연관

• 장질환: 염증성장염, 크론병등
– 20th 세기초기: 매우희귀한병

• 정신질환 (mental health)
– 1940년: 자폐증진단의부재
– 현재: 1 in 68 children are on autism spectrum
– 자폐증, 우울증과장질환연관성
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The number of genes in human

Huttenhower et al, 2012, Nature 
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항생제사용과비만

 Antibiotics treatment per 1,000  Obesity prevalence
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Obesity & gut microbiota

A.W Walker et al., 2013, Science 8



T2D & gut microbiota

J. Qin et al., 2012, Nature





J Couzin-Frankel, 2016, Science Mag
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엄마마이크로바이옴과아이들질환연관

S Kim et al., 2017, Nature
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Microbiome Projects Worldwide

Human Microbiome Project 
(NIH Common Fund)

Canadian Microbiome Initiative

Korean Microbiome Diversity Using Korean Twin Cohort
(National Research Foundation)

Metagenomics of the Human Intestinal Tract
(European Commission)

Australian Human Microbiome Project

MicroObes, Human Intestinal Microbiome 
in Obesity and Nutritional Transition

(French National Agency for Research)

Medical Research Council (Gambia)

http://www.human-microbiome.org



AG Wexler and AL Goodman, 2017, Nature Microbiol.
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Microbiota in our health and diseases

J. M. Kinross et al., 2011, Genome Medicine



- 2011년 Science誌선정 10대 breakthrough 기술선정

- 2014년World Economic Forum에서 21세기차세대핵심부가
가치산업으로마이크로비옴기술선정: 
“미래를바꿀 10대신기술”

Microbiome therapeutics



마이크로비옴이니셔티브 (2016~) 17



분변이식시술
(Fecal microbiome transplantation)
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Source)  Internal Analysis based on Seventure Partners (2016) and Nature Biotechnology 31, 309–315 (2013)
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마이크로바이옴 치료제 개발





Source ) Frontiers in Bioengineering and Biotechnology, 2018; volume 6, 84 



Source ) Pharmaprojects, January 2018

 As of January 2018, the number of microbiome therapeutics in development (preclinical to 
clinical stage) stands at 70

 The sudden spark in industrial interest is recent, as seen by the 65% increase 
in the number of microbiome modulators being developed over the past two years



Number of Microbiome Therapeutics by Therapeutic Area





Cleveland Clinic Innovations in 2017: #1 Microbiome





Bill Gates at JP Morgan Conference in 2018

• “It is also increasingly clear that the gut microbiome and 
nutrition, and the interplay between the two, is a big factor in 
the survival and healthy development of children, no matter 
where they live”
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