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Human Microbiome In Human Health
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Human Microbiome In Cancer
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Breast Microbiome In Breast Cancer
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Gut Microbiome In Breast Cancer

* Difference in microbial composition and diversity

between breast cancer group and normal

grOup. JNCI J Natl Cancer Inst

(2015)

* Difference in absolute number and proportions

of some species according to the clinical stage

and grade.
FASEBJ (2015)



Objective

* The precise roles of microbiome in breast tissue

and gut on breast cancer is still unknown

* No studies that investigate the microbiome of

breast tissue in Asiaon woman

* Jo investigate the microbial community in breast

tissue and gut In Korean breast cancer patients



Materials and Methods




Materials

{ Breast cancer patients }

(N=13)

Breast tissue

-

\_

Compared
according to

Biologic Factors
(Stage, ER status )

~

/

Compared with

normal controls

(Korea national health
survey, KNHANES)




Methods

METAGENOMICS
Study of genetic material directly from envionmental sample
without culturing

Culture Dependent Method Culture Independent
* Traditional method Method
> |+ Metagenomics
e Only 10~30% of bacteria

are culturable. « Analyze microbial
communities regardless of
the culturability
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Patients Characteristics

Number (%) Lymph node metastasis

Characteristic or mean+/— (+) 2 (16.6)
SD
(—) 10 (83.3)
Cancer stage
Estrogen receptor
! 7 (889 (+) 9 (75.0)
II 5 (38.5) (-) 3 (25.0)
I11 1 (7.7) Progesteron receptor
Menstruation (+) 7 (41.7)
Premenopause 8 (66.7) (—) 5 (58.3)
Postmenopause 4 (33.3) HERZ
Pathology (+) 2 (16.7)
— 10 (83.3
Invasive ductal carcinoma 11 (90.9) (=) ( )
Tumor size 2.05 +/—0.71
Mucinous carcinoma 1 (9.1)

BMI (kg/m2) 23.58 +/— 3.64



Breast tissue microbiome analysis

Phylum
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Breast tissue microbiome analysis

Phylum

. EEEETO

Genus

Firmicutes(36.03%)
Protecbacteria(32.82%
ctinobacteria( 16.
Bacteroidetes(8.34%)
Streptophyta(1.07%)
Tenericutes(0.94%)
Deinococcus-Thermus(0.86%)
Acidobacteria(0.43%)
Saccharibacteria_ TM7(0.41%)
Fusobacteria(0.4%)
WS5(0.38%)
Chloroflexi( 0. 38%)
Verrucomicrobia(0.33%)
Planctomycetes(0.23%)
Cyanobacteria(0.21%)
Euryarchaeota(0.14%)
Spirochaetes(0.1%)
Synergistetes(0.1%)
Gemmatimonadetes(0.09%)
Bacillariophyta(0.08%)
Parcubacteria_0D1(0.06%)
Chlamydiae(0.05%)
Armatimonadetes(0.04%)
Chlerobi(0.03%)
Bacteria_uc(0.03%)
Omnitrophica_OP3(0.01%)
JF935187 p(0.01%)
Deferribacteres(0.0%)
Archaea_uc(0.0%)
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Lactobacillus{ 5. 6%)
Slreplococtus(s. 79%)

Etaphylococous(3, 37 %)
Gemella(l.25%)
Bacllus(1.16%)
Alopostipes(0, 719%)
Weissella(0.53%)
HMO36047 g(0.34%)
Paenibac il lus{0. 3% )
Lactobacillaceae_wc(0. 14%)
Anderabacilus(0.129%)
Sphingomanas(d, 16%)
Allererythrobacter( 2, 18%)
Brevundimonas(2.039)
Methylabactedom(1.2685%)
Phreatobacter[1.2%:)
Mavosphingabiem(l.03%)
Bradyrhizabium (0. 91%)
Erythrobacter[(0.36%)
Paracacdibacter(0.33%)
Ablzobinm(0.31 %)
Sphingobium(D.2 6%)
FParacacdibacteraceae_uo{0.20%)
Roseomonas(0. 179%)
Skermanella(l. 14%)
Kanthobacter(0.135%)
Parphyroabacter(0.1294)
Propianibacterium (9. 38%)



Breast tissue microbiome analysis

Stage
Stage I (n=7), II (n=5), III
(n=1)
Phylum Genus
mStage | mStage [I B Stage III mStage [ ®WStage [I B Stage III
62.94 44 58

20.03

e  aw 550

Firmicutes Bacteroidetes Lactobacillus




Breast tissue microbiome analysis

ER status
ER positive(n=9) vs negative(n=3)

Phylum
EER + BER —

1

Firmicutes

49.0
0+/

3.35




Gut microbiome analysis

Phylum

H B ER B EOEE I.

Firmicutes(71.96%)
Bactcro detes{ 16.1 2%)

Prolccbactcua(] 7%)
Vermucomicrobia{0.92%)
Synergstetes{0.03%)
Tenerkcutes(0.02%)
Fusobacteria(0.02%)
Bacteria uc(0.0%)
Curyarchaeota(0.0%)
Saccharibacteria TM7(0.0%)
Lentisphaerae{0.0%)
Streptophyta(0.0%)
Cyanobacteria(0.0%)
Armatimonadetes(0.0%)
Spirochactes(0.0%)
Deinococcus-Thermus (0.0%)

Genus

Faecalibacterium (@ .06% )
EIEuLlE[? 15%}

Anac n}stupe 5[1 92%}
Eubacterium_g5(1.73%)
Ruminococcus gaf 1,67 %)
Rumimkscoccus) 1. 56%)
Oscillibacter(1.34%)
Fusicatenibacter{l.25%)
Clostridium_g21(1.13%)
Romboutsial 1.06%)
Dorea( . S5%% )
Clostridium (0. 9%
Intestinibacter] 0. B5%)
Lachmospira(0.77%)
Agathobacter( 0. 72%)
Eubacterium_g23(0. 7%)
Clostridium_g24(0. 7%}
Coprococcus_g2 (0.69%)
Pseudoflavonifractor] 0. 59 %)
KE1559538 g{0.55%)
Coprocsccus(.49% )
Rumimscoccus g2{0.46%)
Sporobacter(0.44% )
Roseburia(0.41%)
IPZU_g(0.3790)
Eisenbergiellal 0. 25%)

HQ7 16403 g{0.27%)
Eubacterivom_g21{0. 26%)



Gut microbiome analysis

Cancer vs Controls
(Age, BMI matching)

Phylum Genus
B Cancer EControl ®Cancer BControl
/ 7.13+/—
2.68
N7.544/
—3.30
33.02+/
—3.10
L / 0 _ 0.03+/—

Firmicutes Bacteriodetes Provotella LLactobacillus




Gut microbiome analysis

Cancer vs Controls
(Age, BMI matching)

Alpha diversity

®Cancer BControl

4.00
+/-0.14

3.3
+/-0.24

0.10  0.05
+/—0.03/-0.01

Shannon index Simpson index




summary and Conclusion




summary and Conclusion

ﬁ_
* Dominant phylum were Firmicutes and Proteobacteria \

« Higher prevalence of Firmicutes and lower prevalence of
Bacteroidetes were related with higher stage of breast
cancer.

 Firmicutes was higher prevalence in ER negative

\ patients. j

| I

Prognosis or Progression



summary and Conclusion

Firmicutes and Lactobacillus levels were higher and N\
Bacteroidetes and Provotella levels were lower in
breast cancer group.

Bacterial groups of control group showed higher
diversity %

Ratio of Firmicutes and

Bacteroidetes Obesity

[Lactobacillus Breast cancer




summary and Conclusion

* This study showed the characteristics of

microbiome in breast tissue and gut of Korean

female breast cancer patients. [ Who are they? }

* Further large-scaled studies should e performed
to elucidate the precise roles of microbiome in

breast cancer.

What are they doing? (Functional profiling)
How do they work? (Mechanism investigation)




Thank you for listening




