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Microbiota? Microbiome?

“ Microbiota ”

total collection of organisms of a 

geographic region or a time period

“Microbiome” 

collection of the genomes of the 

microbes

Schwiertz. Experimental Medicine and Biology 2016.



Microbiota? Microbiome?

• Even the lung, thought to be sterile part, now considered to be colonized.

• Human-associated microbiota: at least 40,000 strains in 1800 genera.

• Microbiota(1-2kg) vs Brain(1.5kg)

• 2004.04.14 Human genome sequencing complete

• 2008, Human Microbiome Project

“ characterization of the human microbiome and analysis of its role in human 

health and disease ”

Schwiertz. Experimental Medicine and Biology 2016.





Els van Nood et al N Engl J Med 
2013;368:407-15.

• Recurrent C. difficile

• Fecal transplantation





• Table. Microbes 

Designated as Class 1 

(Carcinogens) by the 

International Agency 

for Research on 

Cancer (IARC)

CA Cancer J Clin 2017;67:326-344.



• The human body harbors enormous numbers of microbiota that influence cancer 

susceptibility, in part through their prodigious metabolic capacity and their profound 

influence on immune cell function. Microbial pathogens drive tumorigenesis in 15% to 

20% of cancer cases. Although association studies cannot distinguish whether changes 

in microbiota are causes or effects of cancer, a causative role is supported by rigorously 

controlled preclinical studies using gnotobiotic mouse models colonized with one or 

more specific bacteria. These studies demonstrate that microbiota can alter cancer 

susceptibility and progression by diverse mechanisms, such as modulating inflammation, 

inducing DNA damage, and producing metabolites involved in oncogenesis or tumor 

suppression….By incorporating probiotics as adjuvants for checkpoint immunotherapy 

or by designing small molecules that target microbial enzymes, microbiota can be 

harnessed to improve cancer care.

CA Cancer J Clin 2017;67:326-344. VC 2017 American Cancer Society.



A Sample of Published Metagenomic Studies Analyzing Cases and Controls





Microbiome in lung diseases

Mao et al. Cancer letter 415 (2018) 40-48



Lee et al. Lung Cancer 102 (2016) 89–95

Lung mass

- Malignant (n=20)

- Benign (n=8) 



Salivary microbiota

- SCC (n=10)

- AC (n=10)

- Control (n=10)

Yan et al, Am J Cancer Res 2015;5(10):3111-3122



Role of microbiome in cancer

Lida et al. SCIENCE VOL 342 22 967-970. NOVEMBER 2013

ABX group (3wks)

- vancomycin

- imipenem

- neomycin 



Garcia-Gonzalez et al., 2017, Cell 169, 
431–441 April 20, 2017

Precision

medicine



Immunomodulatory effects of the microbiota

in the gut 

Rachel M. McLoughlin, PhD et al.  Journal of Allergy and Clinical Immunology, Volume 128, Issue 1, July 2011



Nagalingam NA et al. Trends Microbiol. 2013 Sep;21(9):485-92

Immunomodulatory effects of the microbiota

in the lung 



Mao et al. Cancer letter 415 (2018) 40-48



Lawrence et al. Nature. 2013 July 11; 499(7457): 214–218



√ tumor microbiome therapy + tumor immunotherapy -> synergistic effect 

√ Illumina 16S rRNA sequencing platform 

√ functional study using animal model 



B16-SIY
Melanoma model

C57BL/6 mouse 
(Taconic Farms-TAC) 

C57BL/6 mouse 
(Jackson Laboratory-JAX) 

• genetically similar mouse 

• differ in their commensal microbes (Ivanov et al., Cell, 2009) 



Differences in melanoma 

outgrowth and tumor-specific 

immune responses

Cohoused for 3 weeks before 

tumor inoculation

Cohoused TAC and JAX mice appeared to acquire the JAX phenotype, 

which suggested that JAX mice may be colonized by commensal microbes 

that dominantly facilitate antitumor immunity



Specific bacteria 

associated with 

improved antitumor 

immune responses

-> Fecal bacterial 

content analysis 



Bifidobacterium



Direct administration of Bifidobacterium to TAC recipients 
with established tumors improves tumor-specific immunity 
and response to αPD-L1 mAb therapy 

Heat 
inactivation



√ Primary resistance to ICI - Abnormal gut microbiome (antibiotics)

√ FMT from responder to ICI – ameliorated the antitumor effect of PD-1 blockade

√ Akkermansia + FMT from nonresponder – restore the efficancy of PD-1 blockade



ATB - 2 weeks (ampicillin + colistin +streptomycin)



NSCLC (n=140), RCC (n=67), Urothelial carcinoma (n=42) 

69(28%) – anti group

Dysbiosis might affect the therapeutic efficacy of ICIs ?



NSCLC (n=60), RCC (n=40)







IL12 및 B7 유전자치료와 Microbiome을

immuno-microbial therapy

tumor

C57BL/6 

Cell : B16-F10 (melanoma cell line)

Bifidobacterium

YKL-IL12/mB7-1  

Group (n=10)

control                 virus                Bifodobacterium Bifi + virus





Control Virus Bifidobacterium Bifidobacterium
+Virus

44Day



Lawrence et al. Nature. 2013 July 11; 499(7457): 214–218



It makes perfect sense that the host-associated 

microbiome may be the ultimate environmental 

trigger for epigenetic processes, because of its 

spatial location and ability to convert environmental

and diet-derived compounds before they reach 

human cells.



연구계획

1. Lung cancer 환자에서 PD-L1 level 에 따른

microbiome 의 차이

2. Lung cancer 에서의 Immunotherapy 와

microbiome therapy 의 combination
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