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Data Collection

period.

*Questionnaire
*Food frequency survey

In accordance with the dietary clinical study protocol,
*Diary: Information on the intake status, medication ::

status, physical condition, etc. of foods prohibited from

excessive intake is recorded daily during the study e

*Blood data, body composition data

PR AR X

VAS survey
VAS =

-5-1-01-1  2016/6/3 1492 628 330
-5-1-02-1  2016/6/3 169.1 744 221
-5-1-0:

2
3
4 3-1  2016/6/3  166.3 74.0 243

888

o
0
o

Body composition data
et

o

H 1 J K L7
AR EEFRAKSE BMI AEREEL
328 258

218 386 25
172 542 29 387 235
189 524 29 366 244

— w—-2.1 342 217

e=ee 338 244
rmogs 423 265
24 292 247
27 341 261
w2208 238
22 279 254

23 201 274

23 295 260

22 257 238

22 218 257

29 388 26.3

Result information

Transporier SMNP

a_id:
Exome data

a_id:

VAST tir—b
a_id:

Fdh

a_id:
| SR (R, RS ) |
a_id:
a id: t_iem_id:
% —_ t_itern_name; BEE
LT 2] | jasg
a_id: _itern_unit: W4T
'_;,IE-T-Q t_ikemn_commi-x
a_id:

(G

Questionnaire

RYENAE

Food frequency questionnaire
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Clustering by SOTA (self-organizing tree algorithm)
Data for use from 2,931 subjects in clinical trials

SOTA Tree Diversity History

.
70— "
.
.
EO—|
.
.
- -
8

Diversity (% of Initial)

Cycle Number

Since an inflection point is located at 9 by the K-Mean method,
the number is set to 9 (the number of clusters is 10)

K-MEAN method

It is necessary to arbitrarily set the number of clusters. The result of diversity within the cluster
is displayed corresponding to the number of clusters. In accordance therewith, it is possible to
adjust the number of clusters as shown above.
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Typing of clinical trial partcipants
Cluster 1 2 3 4 5 6 7 8 9 10

Cluster 1 2 3 4 5 6 7 8 9 10
BMI L L L H H
BP L L H H
AST L H H

g-GTP H H

BUN H H L

UA L H

TC H H L L L H
HDL-C H H H L
HbA1c L H

Participants are grouped into 10 types, including height, weight, blood pressure, liver
function, cholesterol, and blood glucose.
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Data extraction

Clustering

Modeling >

Standardizatio
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Nutrigenomics/Nutrigenetics

REBLEGHER

N
AN
X — e
: : Tendency to
be lean?
— ~~ SNP is
SNPs .\\l ~ genetic
\\ biomarker Tendency
to be obese?
B>
\’

SNPs (—iBEZE . @BAZHEDTD)
Among gene mutations, SNPs can act as biological markers, helping scientists locate genes that are
associated with disease. Appropriate preventive measurement of diseases can be obtained by the

genetic information.
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& HERE-IEAEICEELEET
Genotype frequency of volunteers in Ebetsu model (n=4,000)

Type-2 diabetes-related gene Genotype frequency Obesity-related genes

beta-3-adrenergic receptor  Uncoupling protein 1 *
3%

Adiponectin SNPs45 Adiponectin SNPs276

!
|
!
s
!
|
|
|

38%
52%
= wild hetero m mutant .
TT GIT G/IG = wild hetero ®mutant = wild hetero ® mutant = wild hetero ® mutant
GIG TIG TIT Trp/Trp(T/T) Agr/Trp(CIT) Arg/Arg(C/C) A/A G/A G/G
*dbSNPs:rs2241766 *dbSNPs: 1501299 *dbSNPs: rs4994 *dbSNPs: rs1800592
HER IR - BRAEIZEYIZUERRF . HERE-EBIZEYPTLEIIRF
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BREERISAS—CLOREEMBORAN R ZH B (p-value0.05)

Cluster1

Vigor Irritability Fatigue Anxiety Depression Physical

Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value Coef. p-value
Cluster1 x alcohol -0.10 0.700 -0.10 0.635 0.09 0.657 0.26 0.143 -0.63 0.018 *1 0.59 0.190
Cluster1 x beans 0.29 0.516 0.37 0.330 0.39 0.296 0.10 0.755 0.21 0.659 -2.49 0.001 ***
Cluster1 x eggs 0.44 0.231 -0.40 0.198 -0.67 0.025 **| 0.01 0.982 1.07 0.005 **0.72 0.258
Cluster1 x fruits -0.46 0.181 -0.59 0.043 **| -0.04 0.883 0.42 0.083 -0.50 0.171 0.04 0.950
Cluster1 x meat 1.16 0.001 ***| -0.36 0.218 -0.74 0.010 ***| 0.38 0.116 1.02 0.005 ***1-0.16 0.792
Cluster1 x other vegetables -0.06 0.908 0.35 0.452 0.12 0.798 0.19 0.616 -0.72 0.214 2.16 0.026 **
Cluster1 x potatoes -0.84 0.045 **|[ -0.41 0.245 -0.33 0.343 0.20 0.505 -0.28 0.523 -0.33 0.656
Cluster1 x seaweeds -1.29 0.013 **| 0.02 0.963 -0.24 0.576 -0.26 0.481 0.29 0.601 0.06 0.945
Cluster2 x dairy products 0.66 0.208 0.08 0.850 -0.26 0.549 -0.06 0.866 1.25 0.023 *1 1.15 0.213
Cluster2 x fruits 0.73 0.142 -0.91 0.032 **| 0.19 0.643 -0.29 0.404 0.31 0.555 -1.08 0.214
Cluster2 x meat 0.16 0.388 0.20 0.222 0.44 0.005 ***[ -0.17 0.201 -0.39 0.050 **1 0.58 0.080 *
Cluster2 x mushrooms -0.24 0.486 0.76 0.010 ***| -0.32 0.267 -0.23 0.347 0.06 0.868 1.55 0.011 **
Cluster2 x other vegetables 0.19 0.739 -0.58 0.228 1.60 0.001 ***| -0.31 0.435 0.05 0.927 -1.81 0.068 *
Cluster2 x seaweeds -0.03 0.968 -1.36 0.037 **| -0.42 0.504 0.52 0.330 -0.58 0.470 1.14 0.398
Cluster3 x beans 0.00 0.991 0.30 0.218 0.48 0.039 **| -0.32 0.106 -0.37 0.212 0.60 0.229
Cluster3 x fruits -0.22 0.533 -0.14 0.626 0.31 0.274 0.00 0.990 -0.21 0.557 -1.27 0.037 **
Cluster3 x meat 0.16 0.555 -0.04 0.861 0.51 0.021 **| 0.22 0.251 -0.06 0.838 -0.77 0.103
Cluster3 x other vegetables 0.10 0.649 -0.24 0.188 0.01 0.973 0.34 0.026 **| 0.00 0.988 -0.39 0.310
Cluster3 x potatoes -0.20 0.511 0.16 0.519 -0.12 0.637 -0.28 0.176 0.12 0.703 1.05 0.043 *
Cluster4 x alcohol 0.28 0.005 ***[ 0.14 0.088 * | -0.04 0.584 -0.01 0.889 0.12 0.262 -0.02 0.913
Cluster4 x beans 0.18 0.044 **| 0.06 0.460 -0.07 0.336 0.01 0.869 0.21 0.026 1012 0.473
Cluster4 x cereals 0.08 0.462 -0.01 0.954 0.11 0.232 0.19 0.014 **| -0.13 0.247 0.06 0.759
Cluster4 x dairy products 0.11 0.273 0.20 0.023 **| 0.04 0.653 0.00 0.986 -0.14 0.204 -0.06 0.738
Cluster4 x green yellow vegetables -0.22 0.036 **| -0.06 0.506 -0.05 0.571 0.12 0.112 -0.31 0.005 = -0.04 0.824
Cluster4 x meat 0.18 0.080 * | -0.19 0.028 **| 0.16 0.063 * 0.13 0.061 0.07 0.510 -0.30 0.095 *
Cluster4 x seaweeds 0.03 0.812 0.19 0.036 **| 0.05 0.596 -0.02 0.804 0.08 0.472 -0.17 0.344
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Amyloid B level (CM) in peripheral blood of healthy people, MCI, and dementia
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Composite Biomarker: values extrapolated from A B _,o/AB |_4, and APPyqe_111/AB _4»

When A B |_,, accumulated in the brain, blood level of A8 ,_,, decreases.
Cutoff =0.376d

Even healthy people, amyloid 3 increases over 60 year-old. Over 60 year-old, distribution of amyloid
B is diverse for patients of dementia.

Specific Composite Biomarker Profiles for B —Amyloid Accumulation in Peripheral Blood in Healthy Subjects Relevant to Biological Factors: Comparison with
Patients with Dementia. Satoh K., Sato—Ueshima M., Kagami—Katsuyama H., Nakamura M., Ogata A., Maeda—Yamamoto M. and Nishihira J., (2024) Journal of
Biotechnology and Biomedicine, 7(1), 33.



Comparison between healthy people and patients with dementia (ages from 60 to 79 years old)
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20 AD 13 1.281
AD+ 5 0.824
ADPD 18 0.720
= 10 PD 33 0.406
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0 Dementia 19 0.686
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Patients diagnosed as AD show higher CM values. Tentatively, CM value>0.376 assumed as possible AD.

Specific Composite Biomarker Profiles for B-Amyloid Accumulation in Peripheral Blood in Healthy Subjects Relevant to
Biological Factors: Comparison with Patients with Dementia. Satoh K., Sato-Ueshima M., Kagami-Katsuyama H., Nakamura M.,
Ogata A., Maeda-Yamamoto M. and Nishihira J., (2024) Journal of Biotechnology and Biomedicine, 7(1), 33.

60



6. iLAIGRHMMBEEaR— AR
IRIWNEWNERFERZT 1



'— WiRE (HR) ADFBIE

) LRl

/ Ebetsu City web si te

SIBIETILESR

s AN RER 5 R 93

SEmEDRHF - B -

EJZﬁ"FE#Eﬁﬂﬁ

#R7] 1000 A @4EAE x 104F

RIS, DML, Bk —

5. BEE, BHREDEED
(EANEERE] BE12 DB Z 1B LR

S . PREA -;ua#n

@ / 1t58; 'F%EK

Hokkaido Information Univers on University

l: I~ ERPREUEROD SRR
- REMISHRS - 7=049 I\BG
ERIMOEKFRLE A 1 T

4

E M mEEomE

EEYhORMgE =04 |‘B'|*§EHY
B5SRDRERES




s F — gt EiEA ) s A
W75 77— R GiEs
Self Care Food Council
BIIBE BIMETHLS(EH RUHREBRV (KR EEREMTRICIIBEREFHEDER
ZEHETEVSEBZOT. HEHNGHAOMZERLLT. ERBEX AVNREICENS
HEVATLORBECEBEROBRMKEREAEEERDIREREVSBHZET L, A%
xEHRL— Bt FiEAZ2022564 A I1ZER L,

2 A RIcLHBERFHASOREZBET

IR EBIWNRBAERZABX BERAEXRRWESHRAH#E. LBERFMKXE.
—RHFEABEFRERG 57—, AT, 8UTH

XS ER2HER. T AKX ESt. ZARILERXESH . B S FTEHL,
TS ) a4t XS4t Mizkan Holdings. X4t BERKR YT I —T Kt
IRE—ea#kXsada. T2kt st. Fva—vo KX &4
§1104t 2026538 /E

— Bt EARILITT7I—FRESL. BERHA/ R—23 8170554 (SIP) E28] (2018~
2022) AX—hNMA EE - BEERBITOSEIBZELC-BED AT LDOFEILIC & 518 5 dh 0 E4H
ANDEBRIMAREXTHONHRRALGHEZHEREET5-DIZ2022F4A T EKDOAEIC LS E
LTRREL=LEL,

Hp
‘o

63



LA BB RE R — PR T ALV E LS RRRFT 12022
B EAELOMERERETEL. O REBERAME (MOD Fhi £ i CLEHMEL.

LBEERRE., EiEE. 28 ERm, t)b7/777—|~“1ﬁ5%%~ B ETIAITDSEIZKS, aArk—M

RUIRINENERER T 1 1ZFRLT=,

[(FAEFHFET—]

1) BEIMEFMCDOMB/NAAI—I—DIEE
2)BEHFILELI-RENEE L FHERDIRET

) iF S NHE KV EREFGOBEREDREE

555 LA E 75 LA T DIRITH R (#91,2004) 2L T, 10&FERIZ me - < R
DIEYVERRAEZERT S, BERAEOABTELTIE, REMF = £ aSCF  TET e
D704 BABR)EFELHRARLBEME/NAAI—H—DBIE AR
MEERE. KOAEDIE,, B-£EFEEICET ST —h
ENEEND, -, BIARMIBEREL R MBEREII N A RIZHET S
EEZONSIEMNG, —RIGERNAIE (HITEE.EH. LB
EARYEELGE) MR, E—ar X v T FrIZ LB HTHEPE
I EDIREDHITI,

AR TH/ON-HREZLEICEFERICEIOIAETREZHET

64



muu%u%sﬁskxa-m wfx—“‘
1IEI/ﬂE x 1o.¢ z:zum&%mzoom i

Key Measurement Items and Analysis for Solving Social Issues
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Data-driven Theoretical Analysis of Dietary-habit Effects on
the Aging and Health

Makoto Hazama,Hiroyo Kagami-Katsuyama, Naohito Ito,Tairo Ogura, Mari Maeda-Yamamoto, Jun
Nishihira, Nutrients 2026, 18(5), 846,



BEEELZRNBECREFTETIL
(1) Model based clustering: Ordinal Latent Block Model (OLBM)

0, — 0. —
Pr(Yy = k|R; = q,¢; = 1) =Pr(9k1<£qlS9k)=<p("a—:'l‘”)—<p( k ; l”ql)
q q

Pl‘(Ri =(q, C] = l) = qul
Y;;: the intake-frequency level of food item j for individual i @EAisFLEOESHERE

R;: the dietary habit cluster of individual i EAMETIEZFEITRAE—

C;: the food items cluster of food item ;. BRINBRITEIBERISRS—

Model based clustering

The OLBM, applied to the nine-level intake frequency data (FFQ) of 144 food items from a total of
2344 observations (corresponding to approximately 1200 individuals measured at two time points),
simultaneously clusters both the person-times and the food items. FFQ144i@EN & R%E7EREIZH1E
*In OLBM, for each of the nine intake frequency categories, a continuous latent variable is assumed to
follow a normal distribution with values determined by the combination of dietary habit clusters and
food clusters.

BEEDBEASEET SR SHICET HHEEICOLTOPRITEENE
The frequency with which an individual belonging to dietary habit cluster ¢q

consumes a food belonging to food cluster [ is modeled using an ordered probit.
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Clustering results of food items

B -BHEOSIL—FE

cluster food cluster food cluster food cluster food cluster food cluster food
________ P Cegpinned L2 Bl S5 Fges 0 6 [EHCCENE 7 Do
1 Pork (stewed) 2 Pickled plum 3 Low-fat milk 5 Cheeses 6 Pork (simmered) 7 Sausage
........ 1 Chicken (broiled) "' "'\ 2 Pickled Chinesecabbage 3 Milk 5 Nogurt o 6 Porkfiven 7 [Salied s EEEEEEEE
1 Chicken (stir-fried) 2 Pickled cucumber 3 Pickled radish 5 Carrot 6 Chicken (liver) 7 Spinach
L icen (amenadl) 2. e R, 3 JEES SRR iU, 5. e 6 . [Eomeheauiateay L
2 Green vegetable (komatsuna) 3 Pickled turnip 5  Tomatoes 7  Radish
_______ 2 . EEEEEECT R > [CCElCn 5 NeEemeclC i A - s
2 Garlic 3 Butter 5 Onion 6 7 Broccoli
_______ 2 Otheroranges .3 Magarine o 0 DO O BESCSEN 7 B
2 Persimmon 3  Jam 5  Lettuce 6  Bitter melon 7  Chinese cabbage
_______ 2 Strawberry o 3 HONSY e, D Mandanin 0 6 B 7
2 Grapes 3 Roasted soybean flour 5  Apple 6 Sponge gourd 7 Green asparagus
2  Watermelon 5  Banana 6 Mugwort 7 Japanese noodles (udon)
2 Pears cluster food 5  Bread 6  Papaya 7  Bean curd (in miso soup)
_______ 2 Kwifrait e A — 5 Chocolate 6 Mago 7 Bencurd(oiledtof)
2 Biscuit & cookie 4 Beef (stewed) 5 Fermented soybeans 6 Okinawa noodles 7 Fried tofu pouch
1 2 Ice cream 4 Pork (soup) 5 Salad dressings 6 Fresh tofu 7 Potatoes
1 Burdock 2 Snacks 4 7 Mushroom (shiitake)
1 Melon 2 Rice cracker 4 Group 5 We" Group 6 7  Mushroom (enokidake)
1 Peach 2 Sesame 4 available year— lngredients With 7 Mushroom (shimeji)
1 Japanese noodles (soba) 2 Peanuts 4 . . 7
1 Chinese noodles 2 Worcester sauce 4 round, Wlth Stable Stl’Ong I'egIOna| 7 D
1 Pasta 2 Ketchup 4 Octopus prices, easy to eat, characteristics 7___Mayonnaise
1 Japanese noodles (soumen) 2 Mustard 4 . . 7 Ginger
1 Japanese cake 2 Red pepper 4  Pickled green vegetables and h|ghly versatile that are
1 Deep-fried tofu . 4 Green vegetable (shungiku) in cooking unfamiliar in Gr‘oup 7
1 Sweet potatoes Group 2. A variety of 4 Pak choi Hokkaido Ingredients with
1 = fruits and sweets, 4 Pincapple : o
_______ 1 Konjac : . 4 Rice cake 5 EECAFCES high production in
- pickles, garlic, and 4 Cakes - Hokkaido. and
. . . > e y
1 Wasabi seasonings ;1 ireeze—drled tofu ﬁﬁ 6. mﬁﬁb\ = <;": highly versatile in
aros
e FETIEEICAY
Group 1. Main dishes 2. BYORL(—Y : - AETEFIZA cookin
dlp dish q ' i = Group 3. Pickles and || Group 4. Dining out, > A g
nooaie aisnes, anda susni . .
' items that go well birthdays, and other

with bread—based
meal

events or special
menu days
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(2) Regression analysis

Diet Diet A k !
Vip = zk{(ﬁkq X DO 4 (1 _ pPie (q))) x DA9e )} + x, 6@ 4 £

yit: health-status outcome (A total of 33 items: body-composition-related items,

physical-function items, vital-sign items, blood-test items, and cognitive-function items.)
DISHD). s o 4 | | REEER: KT 572 E33RE

D;,“*?: the indicator for dietary habit cluster g
Age(o BEEE
D9 : the indicator for age stratum k

FniER
* As dependent variables y;; representing health status, we employed a total of 33 items: five related to body
composition, two related to physical function, twenty-one derived from blood tests, three pertaining to cognitive function,
and blood pressure and heart rate.

Analysis of the Association Between Diet and Health Status:
Using the results of typologizing dietary habits, we have investigated how aging—related effects
on health status and physical function associated with dietary habits among elderly adults.

SIS BEEOSEANDEEICONTEN
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Ad). Muscle mass ratio

Ad). Muscle mass ratio

Results on age effects on health status by dietary habit type

vit - Muscle mass to standard ratio

1.08 4

1.06

1.04 4

1.02 4

1.00

0.98

0.96 -

1.08 4

1.06

1.04 4

1.02 4

1.00 4

0.98

0.96 1

Cluster 1 (males)

Cluster 2 (males)

Cluster 3 (males)

Cluster 4 (males)

Cluster 5 (males)

Cluster 6 (males)

1.08 4 1.08 1.08 1.08 4 1.08 4
1.06 1.06 1.06 - 1.06 1.06

1.04 1.04 1.04 - | 1.04 | 104 4 |\‘ |

1

| 1.02 | 1.02 1.02 | 1.02 | | 1.02

p(F-test) = 0.2492 | | | | | | |
1.00 ~ p(F-test) = 0.0438 1.00 1.00 + 1.00 ~ | 1.00 ~

piF-test) = 0.1439 p(F-test) = 0.3309 p(F-test) = 0.5865 p(F-test) = 0.4203
0.98 1 .98 1 0.98 4 0.98 4 0.98 -
. #0961 , 96 1 10961 —1 0961 10961 ,
55-64 65 55-64 65- 55-64 65- 55-64 65- 55-64 65- 55-64 65-
Cluster 1 (females) Cluster 2 (females) Cluster 3 (females) Cluster 4 (females) Cluster 5 (females) Cluster 6 (females)
1.08 4 1.08 4 1.08 1.08 4 1.08 4
1.06 1.06 1.06 - 1.06 A 1.06
1.04 1.04 1.04 1 1.04 1.04
1.02 1.02 1.02 | 1.02 1.02
1.00 4 1.00 4 1.00 1.00 4 _—J—I 1.00 4
0.98 4 0.98 0.98 0.98 | | 0.98 4
=0.2845 p(F-test) = 0.6639 p(F-test) = 0.8444 p(F-test) = 0.5519 p(F-test) = 0.1487 p(F-test) = 0.9276
. 10964 10964 10961 —l 0961 10964 ,
55-64 65- 55-64 65- 55-64 65- 55-64 65- 55-64 65- 55-64 65-

Age groups

Age groups

Age groups

Age groups

Age groups

Age groups

*Among males in the other dietary habit types, muscle mass ratio tends to be lower in those aged 65 and over than in

those under 65.

Males in dietary habit type 2 demonstrates an age-group difference compared with the other

types (p = 0.04). R BEEIMT20BHE. EREEICHHDETHHS
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Adj. MMSE

Adj. MMSE

28.5 4

28.0 1

27.51

27.04

26.5 4

26.0 1

28.5 1

28.01

27.54

27.04

26.5 1

26.0 1

yi: - MMSE total score

Cluster 1 (males)

Cluster 2 (males)

Cluster 3 (males)

Cluster 4 (males)

Cluster 5 (males)

Cluster 6 (males)

28.5 - 28.5 - 28.5 - 28.5 .5 4
28.0 1 28.0 28.0 1 28.0
27.5 - 27.5 - | L | 27.5 - }\ 27.5 | I\ |
27.0 - 27.0 - | | \H 2704 | 1 \H 27.0 | | \L|
p(F-test) = 0.0911 2039 (Ftest) = 0.6057 2037 (Ftest) = 0214 2039 L(Ftest) = 0.426 2651 (Ftest) = 0.078
26.0 26.0 26.0 1 26.0 .0 A p(F-test) = 0.0214
5564 65- 5564 65 55-64 65- 55-64 65- 55-64 65- 55.64 65-
Cluster 1 (females) Cluster 2 (females) Cluster 3 (females) Cluster 4 (females) Cluster 5 (females) Cluster 6 (females)
28.5 - 28.5 - 28.5 - 28.5 28.5 -
28.0 28.0 28.0 - | |\ 28.0 28.0 1
| —
27.5 - 27.5 - 27.5 - 27.5 27.5 -
27.0 - 27.0 - 27.0 - 27.0 27.0 -
26.5 - 26.5 - 26.5 1 26.5 26.5 -
p(F-test) = 0.5052 26.0 p(F-test) = 0.3179 26.0 p(F-test) = 0.2442 26.0 p(F-test) = 0.0868 26.0 - p(F-test) = 0.3036 26.0 4 p(F-test) = 0.1703
55-64 65- 55-64 65 55-64 65- 55-64 65- 55-64 65- 55-64 65-

Age groups

Age groups

Age groups

Age groups

Age groups

Age groups

*Among males in the other dietary habit types, the total score tends to be lower in those aged 65 and over than in those

under 65.

Males in dietary habit type 6 have showed a significant age-group difference compared with the

other types (p = 0.021).
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The potential benefit of foods to alleviate cognitive decline

EBERORABEAE~ADFSNR
Strategy

Slow _
progression

Improve cognition!?

!

Good Nutriton

Function (cognition)

Cognitive decline

Time (age)
From Budson & Solomon, 2016
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