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Our Bifidobacteria Research Journey

CONTINUOUS EFFORTS TO DISCOVER THE UNTAPPED POTENTIAL
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| Founded as Nippon Rennyu Co., Ltd.

Research on breast milk and
infant formulas

Bifidobacteria are the
predominant bacteria of infant
gut microbiota

Realized the importance
of bifidobacteria in

| Launched Morinaga Dry Milk human health

Disc overed and developed
ctional bifidobacterial strains

Different kind of powdered
milk to support infant health
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C:C) Yonezawa S. et. al.,, (2010). J Dairy Sci

Odamaki T. et. al, (2011).J Dairy Sci
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- - I B. animalis subsp. lactis
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Common clusters:
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Hierarchical clustering based on
the genomic information.

W B./ongum subsp. longum
B. longum subsp. infantis
B. breve

W B. animalis subsp. animalis

Different distribution of gene families were
Carbohydrate & vitamin metabolism

*ROK family transcriptional regulator ]
- N-acetylmannosamine-6-phosphate 2-epimerase sialidase related
- N-acetylneuraminate lyase
. cluster
-Sialidase A
- etc. -
- Exo-alpha-sialidase 1
-alpha-L-fucosidase HMO related
-family 1 extracellular solute-binding protein | cluster

etc.

=arabinosidase
-alpha-L-arabinofuranosidase A
- xylulose kinase

-extracellular exo-xylanase
-endo-1,4-beta-xylanase D

etc.

Enzymes for
plant derived sugar

*GTP cyclohydrolase |
*Dihydroneopterin aldolase
Dihydropteroate synthase
- L-aspartate oxidase
*Quinolinate synthetase A

- UDP-glucose 4-epimerase |cluster
Folate synthesis

- lacto-N-biose phorylase ]GNB/LNB

Niacin synthesis

longum/B. animalis 9

B. breve/B. animalis 4

etc.
- *mannan endo-1,4-beta-mannosidase | Enzymes for
*beta-mannosidase etc. plant derived sugar
Odamaki T. etal.,, (2015)Int.J Genomics
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Sakurayama et al., (2013), JBC
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B. longum

B. infantis  B. breve B. lactis B. animalis
Odamaki T. et al., (2015) Int. J Genomics
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milk from subject A milk from subject B milk from subject C
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Infant HRB strains

Minami J.. et al., (2016) Benef Microbes

non-HRB strains
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Human Milk Oligosaccharide

Lactose (HMOs)
HMOs !
Infant-HRB
i Oi V
non-HRB J A K
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HRB

ILA (Indole-3-Lactic Acid)®

adult-HRB non-HRB

infant-HRB

152552 D01V
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Sakurai. T. et. al., (2019). Microorganisms
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Mother milk

Infant-type HRB

Bonds between
HRB and infants

Metabolites
(ALAg etc.)

0.0 “ @é}@

¢

Receptors Infant health
Antibodies 'fAMUNE :I (AhR etc.)

cells

Vitamins
& Minerals

Infant-type HRB

non-HRB f "> =HMOs utilizing bifidobacteria

Antimicrobial Human Milk _ . . .
components Oligosaccharides =ALAs producing bifidobacteria
(E.g. lysozyme) (HMOs)
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Gut microbiota composition at genus level

within 1 week within 1~2 weeks 1 month 3 months
100%
90%
—~ 80% m Others
'é:_f m Enterobacteriaceae
3 70% m Veillonella
% 60% m Clostridium
g 50% m Streptococcus
0 m [ actococcus
$ 409%, m Enterococcus
;% 30% Staphylococcus
T m Parabacteroides
o 20% m Bacteroides
10% Efﬁdobacterium
0%

(n=53)

(Xuet al.,PediatrRes2025)
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€74 X XA EBB536 1M %, R ] [TGRASZ &

~¥E -FOA(RREXSB) DRLBEHEICBIVT~

FFFETIHIE 74X A HE BB536 ( Bifidobacterium longum BBS536) 15T, ZhE T — ik Shd o
EL7z GRASx2) ZHREL THhET, ERAIA/SOLRETORESKICHL T, EMFEORE L EEIZLD
H CBEAE GRAS (infant GRAS) #3 TIZBTEVELA, ZOTFEE FDA(ERERELF) 51 REO A2

/= NEWS RELEASE

DHFP R OLEHIC

A FLRADN S AL

7108-8384 MRIMABEZS-33-1

202245 H

[BARE—DIREARATORSRARRICEALBOHON-TO/ (T T2 R %1
TEZ24 X XEBB536IMhEIFERRE 1 [CEHFw

~hE - ERNEREEREOBEFEICENT~

TR, HFAALEME O T ZAABETHHIE T4 X AE BB536(Bifidobacterium longum BB536) 17,

5 A 11 BfHITHREOFHRMLE ICBBShELILEBRLEVELET,
#1 H#- BE A SHE 2 AKRIE $0(China National Center for Food Safety Risk Assessment)HP {##i-2% (2021410 A 28 A)

2 M X TEN S 36 " =AM "MAE (20224852 5)
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A T : 3 9 1
2011/10/24 |Lactobacillusacidophilus NCFM
2011/10/24 |Bifidobacterium animalis Bb-12
if ; 7 HNO019
2011/10/24 B_/ﬂafqba cter/um /a ct/s' .
=Bifidobacterium animaljs Bi-07
LGG
2011/10/24 |Lactobacillus rhamnosus
HNO0O1
2014/8/6 Lactobacillus reuteri DSM17938
2016/6/8 |Lactobacillus fermentum CECT5716 |Biosearch Llfe
2016/6/8 Bifidobacterium breve M-16V
B. infantisR0033, R0033
2020/6/8 L. helveticusR0052, R0052 Lallemand
B. bifidumR0071 R0O071
2021/4/25 |Lactobacillus rhamnosus MP108 Jingqi
2022/5/11 |Bifidobacterium longum BB536
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Bifidobacterium breveM -16V morinaga

Supplementation until the

corrected age of 37 weeks
e - Historical
Control
N=835 .
- Before M-16V supplementation After M-16V supplementation
Dosage of M-16V: 3 billion CFU/day T
(Patole et al., PloS one. 2016) Gut microbial dysbiosis ) bl op
- _ - o, NEC in Premature b Lo @ o
- : - - ¥ % b . Infants <\ X - Y
Preterm birth complications in = | e __ e N o ,4 " MY AN moroved
M-16V group — T |TLR4 signalling intestinal
) 1 4 1TLR4 activation TTLR2 sngnalhng enwronment
= — LAAAAAARAMAAAAA ‘,rmmu m‘ Necrc_g,sig,w i Y 'H 14
=2 ©
5,8 OOO fi&)(Jin
o5 ad Bactenal No NEC
9_- *g g 05 - Impaired barrier translocation =P Repaf:'r:gtizimer
o .2
23 1TGF-B1 /
cEd (0} e
o 8 3 o * N e o Facilitated immune
=) IL-1B tolerance and
5 $ 0 Y TRe & crniiao |IL-  Attenuated inflammatory maturation
a Y TLR4 ¥ Dendritic cell |TNF-a 12OpONsS
& Inflamed epithelum © Tcell @
= Tight junctions @) Neutrophil
o Epitheiial cell
& Pro-inflammatory cytokines

Wong et al., Nutrients, (2019
M-16V group: *P < 0.05 vs control J (2019)

U Significant reduction in the prevalence of NEC
in preterm VLBW neonates born <34 weeks
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(Ejima et al., Nutrients 2024)
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(Yong et al., Gut Microbes 2024)

fEEEN100g/BHEH (Ejima et.al, Nutrients 2024)
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ILA A

_ HO Tryptophan
“°A1)L° (Trp)

L-Serine Transaminase
v

ALDH

o

Indole-3-lactic acid _
(ILA) (Yong et al., Gut Microbes 2024)
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& 0 4 (WHO) (2014)
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(Nagata T et al., 2018)

Nz

4

(Bryan ML et al., 2022 )

A

(Tomita T et al., 2021)
(Vieira RJ et la., 2024 ) efc.

O(Hervieux V et al., 2023)

_(Kokubo et al., 2020)
(Sato et al., 2022)
(Kikuchi -Hayakawa et al., 2023)

(de Oliveira C et al., 2023)

Copyright MORINAGA MILK INDUSTRY CO., LTD



QOL -

morinaga

WHO-HPQ WHO-HPQ WHO-SUBI
absolute presenteeism relative presenteeism well-being score
* 2.2 * *
100_ | 1 I 1 J
50-
80-
Q Q
I 5 12 5
e an )
" 40 30
20-
0 0.2- 10
Baseline W4 Baseline W4 Baseline W4

*p<0.05

Mishima et al., Gut Microbes Rep. (2025)
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Q

Stool frequency
*

gram per day

Baseline W4

Stool volume

*
600+ :
500;
4001
3004
200+
100-
0- :

bristol stool form scale

Stool form
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Baseline

Baseline w4

W4
Stool frequency Stool amount Stool form *p<0.05
rho p rho p rho p
WHO-HPQ Absolute presenteeism score 0.16 0.02 0.12 0.08 0.06 f 0.40
WHO-HPQ Relative presenteeism score 0.01 0.92 0.07 0.31 -0.03 0.64
WHO-SUBI well-being score 0.07 0.36 0.09 0.23 0.005 0.95

Mishima et al., Gut Microbes Rep. (2025)
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I Bifidobacterium_388775 “ Phocaeicola_A_858004 effect size
Faecalibacterium Blautia_A_ 141781
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Fusicatenibacter B Gemmiger_A_73129
W Agathobacter_164117 Parabacteroides_B_ 862066
© Ruminococcus_E B Anaerostipes
W Anaerobutyricum W Holdemanella
“ Ruminococcus_B m Dorea_A

Mediterraneibacter A 155507  Others

' ' Blautia
Parabacteroides

Bifidobacterium
Anaerobutyricum
Gemmiger
Anaerostipes
Phocaeicola
Streptococcus
Faecalibacterium
Bacteroides
Fusicatenibacter

04 0.2 0.0 00 02 04 06 08 1.0 1.2 14 16 1.8
effect size
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A
A

Mishima et al., Gut Microbes Rep. (2025)
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Baseline vs day 3 Baseline vs day 28
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logz Fold change log, Fold change

Mishima et al., Gut Microbes Rep. (2025)
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Mishima et al., Gut Microbes Rep. (2025)
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