Joy brings us together

R&D at the Kirin Group

~ Development of Technologies to Expand Our Business Domains
and Solve Social Issues ~

October 6, 2020

Noriaki Kobayashi

Director of the Board

Senior Executive Officer

Kirin Holdings Company, Limited



Joy brings us together

Table of Contents 22 KIRIN

Expanding the Kirin Group's technological capabilities and
business domains

Biotechnology evolved from beer brewing

Living organism-based manufacturing interests in which are growing

Technical capabilities to solve social issues

Social issues and problems in the health & well-being domain
Vision and three key domains based on technological capabilities

Strengthening our research system and open innovation

© Kirin Holdings Company, Limited



Joy brings us together

22 KIRIN

Expanding the Kirin Group's technological capabilities and business domains
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1. Technologies of the Kirin Group 22 KIRIN

Extract and breed Research on Endi i Build efficient production
_ _ . gineering e
plant-derived materials raw materials facilities

Beer Beer

brewing production

Harness the power of nature [AGEEEIIR Y /

to produce useful micro- T
substances organisms

and cells \

Develop eco-friendly
containers
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2. Fermentation and biotechnology
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Research on
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beverages
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micro-
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and cells
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3. What is fermentation?
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* Plants
« Milk

* Meat
 Fish

\_

etc.
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*Microorganisms
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Fermentation
Transformation into something
beneficial to the human body
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Decay

Transformation into something
harmful to the human body
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4. Fermentation in beer brewing 22 KIRIN

(" ) (" ) (" )

Alcohol
fermentation
Malt-derived Beer
* Glucose - Brewer's * Alcohol
- Malt £ « Carbon
aditose YE€as dioxide
 Flavoring

< y L y g compounds P
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5. Research on yeast in Kirin Beer 22 KIRIN

B Our technologies have been producing a wide variety of yeast
B We have approximately 1,000 types of beer yeast

A yeast with new Our brewer’s yeast Dﬁ\gﬂoglgazf;rs

characteristics is born bank expands range of yeasts

4 )
6

« Natural mutation

Brewer'’s
yeast bank

BO0Y |
00| .
0000 % | B % 3-8

« Crossing of different

yeast
\§ J
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6. Extending the technology from yeast to other microorganisms a2\

Yeast control - _ _
. Amino acid-producing

L actic acid
bacteria

bacteria
= Kyowa Hakko Bio

q W_tecZnolog‘y\
- <Fermentation

and

Animal cells
== Penicillium = Kyowa Kirin
\ (2 .

42, camembert

Aspergillus
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/. Discovering useful substances that contribute to health Vel et
through the power of microorganisms 22 KIRIN

Beneficial bacteria Useful substances
* Yeast fungus « Citicoline * FAD"
« [ actococcus lactis strain  Beta-lactolin « ATP*™*
Plasma - Matured hop « Human milk
« KW lactobacilli extract oligosaccharides
* Yeast plant « Glutamine « Koji (malted rice)
- Penicillium camemberti . Citrulline sterols
- Amino acid-producing - Arginine * Black tea extract
bacteria  Ornithine  Resveratrol

« Coryneform group

*  FAD (flavin adenine dinucleotide): coenzyme-type vitamin B2 preparation
**  ATP(Adenosine 5'-Triphosphate Disodium Hydrate): metabolic stimulant

© Kirin Holdings Company, Limited 9
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8. From breeding to gene design technology 22 KIRIN

Genome Editing

R

« Crossing different
yeasts with each
\ other

(

N

J

Breeding yeast to achieve _ A_cquire capabil_ity for developing
the desired function blopha]rmaceutlcals_ .
B Establish technologies for the production
of fully human antibodies

B Biopharmaceutical manufacturing utilizing
cell culture technology

© Kirin Holdings Company, Limited



9. Biopharmaceuticals
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Manufacturing

method
(visual representation)

Conventional pharmaceuticals
(small molecule drugs)

Chemical
synthesis

-

Microorganisms
and cells

Biopharmaceuticals
(e.g. recombinant proteins)

Genes of

, etc.

~

antibodies

Size and

complexity
(visual representation)

Size
(molecular weight)
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100 or greater

L

About 10,000 or
greater
(hormones, etc.)
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greater

(antibodies) /
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10. Development of our first pharmaceutical 22 KIRIN

Development of erythropoietin (EPO) at Kirin

m Hypothesis formulated in the 1980s
A hormone involved in hematopoiesis (EPO) is secreted by the kidney; if kidney function
declines, EPO will no longer be produced and anemia may develop as a result

1980s

m Started researching EPO in-house to prove this hypothesis
Reduced production of EPO was confirmed as a cause of anemia

m Partnership with Amgen started in 1984 (Kirin-Amgen Co., Ltd. established)
Research and development on erythropoietin continued

B Human erythropoietin is successfully isolated and cloned in 1985*

B Human erythropoietin (recombinant) is approved and launched in Japan in 1990

Our erythropoietin product, which has equivalent structural characteristics, immunological and
biological properties to those of human erythropoietin (derived from urine), is now on the
market

* Lin FK, Suggs S, Lin CH, et al. Cloning and expression of the human erythropoietin gene. Proc Natl Acad Sci USA. 1985;
82: 7580-7584.

© Kirin Holdings Company, Limited 12



11. Expanding our business domains through fermentation
and biotechnology

Joy brings us together

22 KIRIN

Kirin Brewery Alcoholic

beverages

Ay Non-alcoholic
8_ Expanding the scope of beverages
our business through -
8‘ fermentation technology Health-promoting
3 substances
Q) . ;
5 Seasoning Health-promoting
(amino acids) substances

B Acquire capability for developing
_ biopharmaceuticals
Pharmaceuticals m Establish technologies for the

production of fully human antibodies
B Biopharmaceutical manufacturing
utilizing cell culture technology

Pharmaceuticals
biochemicals

urewop
s|eannasew.eyd
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12. Growing hopes for biotechnology 22 KIRIN

Extract and use
useful substances

Agricultural, livestock and
fisheries industries

Biotechnology Pest-free agriculture, reduced pesticide use,
continuous cropping and environmental resistance

Genetic Energy
Editing
. J Freedom from fossil fuels
) . . Cell-based
Biological manufacturing Industry
information
\ / Highly energy-efficient (normal temperature and
X pressure) and free of resource exhaustion concerns
Al

Medicine and healthcare

Develop functions in vivo

“The Smart Cell Industry's Vision for a Future Society, Document 2"
May 2016 Commerce and Information Policy Bureau, Ministry of Economy, Trade and Industry

© Kirin Holdings Company, Limited 14
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13. Living organism-based manufacturing 222 KIRIN

Cells and microorganisms
P
Genes, etc. a
Nucleus

Substances that can be synthesized by living organisms

: Low-
Bio High- |LOW| i molecular
Food pharma Proteins Sugars peLformarlwce msvgicg“h?r weight Metal
i cnemicals
ceuticals chemicals phuatirglasce

? Substances that can be synthesized by the chemical industry
’;@% 0.9 .
(QYOWAKIRIN 999 Ol

KIRIN o9

Kirin's business domain:
Substances that can be synthesized only by living organisms

“The Potential of the Smart Cell Industry (production of substances from living organisms), Document 8" 15
© Kirin Holdings Company, Limited March 2016 Commerce and Information Policy Bureau, Ministry of Economy, Trade and Industry
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Technical capabilities to solve social issues
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14. Aim for growth through Creating Shared Value (CSV) 22 KIRIN

Become a leading global CSV company and
aim to maximize Social and Economic Value

Sustainable Growth

4 )
Social Economic
Value Value
\_ J
Achievement of Maximized
CSV Purpose cash flows

Solving

Social Issues

© Kirin Holdings Company, Limited 17
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15. Social issues related to health and well-being 22 KIRIN
o All patients share the same pathogenesis Y4 Diseases with different pathogens in different patients R
(single factor) (multifactorial)
Approach to pathogens Individualized approach
- b Lifestyle
2 Specific
\_ Y, etc.
Medicines, etc. Genetics External
Pathogeny — environment
; ;; 3 treatment abnormalities
1Y etc. Toxic
J \\’«g ; substance
(/ ) ! etc.
| ' Support required in a wide range of life situations
g W, Y,
© Kirin Holdings Company, Limited 18



16. Delay in taking action due to minor nature of ey sl s
subjective symptoms 22 KIRIN

B Challenges in having needs become tangible

100%
Presence of subjective symptoms

80%

60%

40%

20%

0%

) > T c<m T w m 2 m < g5 gC i 0o @ §® 0W 20 o C 5 3I @
= — —~ = ™3 == O = le) == =
85 ¥ 2 382 3 5 £ Z § 82558 358 98 sEEYEE 5|2 sg @
Sog = 3 59 5 ] 7 L e Dy o+ o cO o o= @ 3 S =
S 3 = L o] e} o c = =v o4 =F Q c o S5 S s = >S5S S
> ® - oQ Y] 28 = o »n S0 & oS c =+
o = 0] < (9] o< >
> o > (@] D [y — wn o)) S P ~+ D ~ - S
n o 5= g ) oL a2 03 o =g 2
n < > 3 S 3 5
= g 5 3
Note: awareness of symptoms related to "dementia" and "cancer prevention" -~ ~ )

not yet surveyed
o ) o July 2019, Kirin Holdings Market Insight Section (men and women aged 15-79 years old, N=10,000 nationwide) 19
© Kirin Holdings Company, Limited
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17. Leveraging our strengths to serve consumers 22 KIRIN

. - Prognosis/
m Healthy Presymptomatic Disease nursing care
Preventive cares Presymptomatic cares Medical cares Prognostic management
Functional foods Functional foods
Service ~ Diagnostic drugs Services for
Services for ) , prognostic management
preventive care R New drugs A g

a

o
»

Gather market
oriented unmet needs

Contribution to

Offer services
to address
the unmet needs

R&D at the Kirin Group

P ZxKIRIN Gvowakirin FANCL

KYOWA et FTESRE,

© Kirin Holdings Company, Limited 20
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19. Three key domains in the health & well-being domain 22 KIRIN

Leverage the Group's strengths to innovate in three key domains

¢ s f | ® lactococcus ) \

Fermentation and biotechnology lactis strain
Plasma
Q9 m KW lactobacilli
i 0909
22 KIRIN %% m Human milk
- I oligosaccharides Devecllop
unctionality : an
evaluation Data science m Citicoline o propose
B Beta-lactolin solutions
\‘Syowa KiRin.  THORNE y Brain m Human milk based on
function oligosaccharides individual
X m Matured hop health risks
- ~ extract Y,
Open innovation
@ D N\
Universiti CVC Local m Analyze the Visualize
niversities governments Y

gut microbiota health risks
_ B ]

© Kirin Holdings Company, Limited 21
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20. Research on gut microbiota 22 KIRIN

The human gut contains approximately 1,000 types of intestinal bacteria,
about 40 trillion of which are known to be closely linked
to a variety of diseases and health conditions

v

By examining the gut flora, we can gain a picture of each individual's health status

. Obesit Diabetes = Rheumatism
Different people have i
different flora _
Diarrhea/Constipation Autism

Estimating various health risks
based on individual gut flora

—~——

Response to individualized needs [akiiSilE Dementia

Latest research findings

B Measuring intestinal bacteria and
metabolites allows early diagnosis
of colorectal cancer

Nat Med. 2019 (25) 968-976 Colorectal cancer Immunity
Liver disease 22

Kidney disease Allergies

© Kirin Holdings Company, Limited



21. Study of the gut microbiota at Kirin
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22 KIRIN
/Live intestinal bacteria are Human intestinal cells \ / c ding into the all domai \
cultured using an artificial are cultured using iPS cells Xpanding into the allergy domain
colon model (the only device (analyzed with Mini-
of its kind in Japan)

in collaboration with
Intestine*)

academia and foreign start-ups
* A mini-organoid of the intestine developed

by the National Center for Child Health and
Development

Invested in Siolta, a company developing

prophylactic and therapeutic drugs for

allergies using a cocktail of live bacteria
derived from intestinal bacteria

Siolta |
X Therapeutics

Kirin and Juntendo University have set up a

joint research course to promote the

development of new methods for the

prevention and treatment of allergic conditions

Analyze gut microbiota in greater depth
Develop/use useful substances with novel effects

“ = " = =4
ALz ERF
/ K o
© Kirin Holdings Company, Limited
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22. Problem-solving based on gut microbiota 22 KIRIN

~ N ™)
m Investigating health status based on gut microbiota m Kirin's analytical technology and useful substances

el

Identify individual solutions

\

Health-promoting
substances

Gut bacteria Data science

Number:
about 40 trillion
Number of genes:
more than 2 million species

Production
technology

We improve people's QOL by visualizing the health risks faced by each
individual based on their gut microbiota and proposing appropriate solutions
that allow identifying needs early on

© Kirin Holdings Company, Limited 24
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23. Immune function as a key domain of focus 22 KIRIN

- 35 years of Infectious
Immunity research disease

Discovery of
Lactococcus lactis strain Plasma FarsightedneSSJ

—~——

muscle mass bone metabolism

Loss of J N\ Abnormal J

Helps reduce

health risks and
- T ' Lowered Skin
maintain immunity etabolism J% @ deterioration J

-

Immunization

Visualization of
weakened immune
based on gut microbiota

© Kirin Holdings Company, Limited 25
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24. An example of application to brain function as a key domain e Uil

Cognitive frailty Early detection of health risks based on gut flora
Useful substances Mechanism Products envisioned
Memory Citicoline Serves as a precursor of Ene_lr_gglé:ltgnks
brain cell components -
L Pharmaceuticals
- Increases Beverages
Executive Beta-lactolin neurotransmitters Dairy products
function Attention i 1| Increases substances
Human milk irlwolv_ed irf] met[nory Milk powder
: : earning functions
-oligosaccharides DI RS Tablets
] Increases
Matured hop neurotransmitters Confectionery
extract ]| via the vagus nerve

Decline in QOL

Increased health risks

Helping maintain and improve QOL

© Kirin Holdings Company, Limited
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28. The importance of early action 22 KIRIN

At the presymptomatic stage, the risk of developing dementia is difficult to ascertain,
making it difficult to administer preventive cares and presymptomatic cares.

Healthy ptomatic Disease Prognosis/nursing care

Presympto-
matic cares

preventive cares Medical cares Prognostic management

Functional foods

a
v

Services for
prognostic management

< »

agnostic drugs

Services for
preventive cares

A
N

1 Cognitive Impairment (MCI)

T ERIE)
Symptoms can be No resolutive cure is
improved currently available

About 22 million people About 4 million people About 4.62 million
Breakdown of the domestic population aged 65 and over (2012)

© Kirin Holdings Company, Limited "On the Comprehensive Promotion of Dementia Countermeasures" Ministry of Health, Labour and Welfare (Reference)

27
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Awareness of dementia prevention 222 KIRIN

Figure 1-1 Concerns about dementia

m Very concerned Somewhat concerned = Not too concerned = Not concerned at all (%)
O,

Overall n=1000 21.0 41.8 27.6 9.6

Has a family member with dementia = == g5
e mente 23.9 47.1 23.9 5.1

Has a family member with dementia 15.9 48.7 141 1.3

x Female n=78 ¢ = : . :
Does not have a family member with :

dementia x Male n=362 __!_.9._1 33.1 32.0 15.7
Does not have a family member with 19
dementia x Female n=422 A o 2 7.3
Figure 1-2 Awareness of steps to prevent dementia
B Have already taken some action Have not taken any action yet, but plan to do so
Not planning to take any action, but would like No plan to take any action, nor do I want to.
to at some point.
(%)

Overall n=1000 10.3 15.8 49.9 24.0

Has a family member with dementia ' :
x is concerned n=164 26.8 20.7 48.2 4.3
Has a family member with dementia :
x is not concerned n=>52 15.4 17.3 28.8 38.5
Does not have a family member with
dementia x is concerned n=464 | 9.4 17.2 61.0 16.4
Does not have a family member with 8.1 10.9 38.1 42 .8
dementia x is not concerned n=320 -
"Dementia Awareness and Status Survey" Cross Marketing Inc., men and women aged 20-69 n=1,000 28

© Kirin Holdings Company, Limited
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30. Number of patients with dementia and market size 222 KIRIN

This is a 20 billion yen market in Japan, and it is expected to expand further as needs emerge.

Unit: millions of people Unit: million yen
Number of patients Domestic market size (food and supplements)

25,000

80.0 =2015 m2030e m2050e

67.2 20,000
60.0 15,000
10,000
40.0 38.5
29.9 000
229
20.0 15.8 15.8 187 .

13.4
94 10.5
40 7.0 2016 2017 2018 2019 2020 2021 2022 2023
. . I Expected Forecast Forecast Forecast Forecast Forecast

0.0 -

Americas Africa Europe Asia Health & Beauty Foods Marketing Handbook 2019 Summary:
Cognitive Function Support Market, Fuji Keizai

Source: Alzheimer's Disease International - World Alzheimer Repor Fur‘ther Opportunities in the glObaI market

© Kirin Holdings Company, Limited 29




31. The Group’s R&D network in the health science domain
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22 KIRIN

| Search for highly

functional materials

Q.9
0°0°0

KYOWA

~N

Functional evaluation and

masking technology

FANCL

O AR
o0 Ho

Technical Committee for the
Health Science Domain

Technology Forum for the
Health Science Domain

Functional evaluation

(LYOWAKIRIN
~
Data science
THORNE
J

© Kirin Holdings Company, Limited
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32. Collaboration with Kyowa Hakko Bio and FANCL
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22 KIRIN

Microbial breeding
technology

Technology to create

microorganisms that produce

the desired ingredients

22 KIRIN
Yeast
Lactobacilli
X
)
LG | |
e Amino acid-

producing bacteria

© Kirin Holdings Company, Limited

Industrialization
technology

Technology to realize
safe, secure, and large-scale

production
22 KIRIN
Liquids

Blending, flavoring and stabilization
oJode

T Solids
FANCL

Dermatology and formulation
technology

Preparation and masking technology

Channels and
products

Combining technologies to
create new value

22 KIRIN
BtoC
Beverages
X
X
%%’ BtoB
Materials
X
FANCL

BtoC, directly operated stores, EC
Supplements, skin care product

31



33. Open innovation
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Universities ’

Kirin and Juntendo University have started
a joint research project on intestinal
bacteria therapy
~ Aiming to develop new methods for the
prevention and treatment of allergic
diseases ~

(D W% 2 A 2

Partner organizations for research
on Lactococcus lactis strain Plasma
* Riken « Juntendo University

« National Institute *Miyazaki University
of Infectious

* David Geffen School
Diseases of Medicine at UCLA

« Tokai University

« Iwate Medical

University

© Kirin Holdings Company, Limited

22 KIRIN
| CVC | |

Specified clinical trial on beta-lactolin

CVC fund “KIRIN HEALTH

Local governments ’
INNOVATION FUND" established

in mild cognitive impairment (MCI)
started
~ First investment made in ~ Will help solve the challenges of an
U.S.-based Siolta ~

unprecedented aging society;
in collaboration with Hamamatsu City
and the Seirei Social Welfare

Community ~
KIRIN ~ \\E J\ ==
HEALTH Q.q

\::I\Lljr;l“ODVATION / *L‘ JE

Hamamatsu City

Siolta |
Therapeutics
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34. Delivering CSV through technology 22 KIRIN

m Reduce the risk of lifestyle diseases SUSta iINad ble m Help maximize cash flow in food,
and other health risks in three key pharmaceuticals and health science
domains G I‘OWth domain

B Achieve innovations that contribute

B Increase healthy life expectancy
to the sustainability of our business

B Build a sustainable society

4 )

Economic
Value

Social
Value

Solving
Social Issues

© Kirin Holdings Company, Limited 33



