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Extended Data Fig. 1. Microbial characteristics of elderly community. (a) Microbial
composition by age categories (Adonis r2 = 0.006, p = 0.001) based on relative microbial
profiling (RMP). Young adults: 18 < age < 30, adults: 30 < age <65, elderly: 65 < age. Principal
coordinate analysis (PCoA) was performed using Bray-Curtis dissimilarity. (b) Rank
abundance plot of genera associated with age in the elderly subjects (age = 65). Taxonomic
abundances were centered log-ratio (clr) transformed and adjusted for gender, BMI,
antibiotics intake, and stool moisture (rho range = -0.43-0.37, FDR < 0.1). Green and brown
dots indicate genera negatively and positively correlated with age, respectively. (c)
Quantitative profiling of phyla, genera, and (d) core taxa (95% of prevalence) in the Bruneck
Study cohorts (n = 304) across decadal age groups.
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Extended Data Fig. 2. Variables driving the Bruneck elderly gut community variation.
(a) Each age window includes the same number of elderly subjects (n = 156). Blue: individual
effect size. Dark grey: cumulative effect size. Light grey: cumulative effect size - not included
in the forward stepwise RDA model. (b) Comparison of individual effect size of historical
parameters and contemporary covariates. (c) Ordination plot by beta blocker treatment
(PCoA based on Bray-Curtis dissimilarity; Adonis r2 = 0.013, p < 0.001). (d) Biodiversity of
individuals by beta blocker treatment. None are significant. Comparison of (e) beta blocker
treatment and (f) averaged dumpling intake between enterotypes. *, FDR <0.1 by Kruskal-
Wallis test followed by post-hoc Dunn's test. Boxes represent the 25th percentile, median,
and 75th percentile. Whiskers represent the lowest and highest values of the data. (g)
Clusters of alanine transaminase across the years. Cluster 1: high in the past and at present;
Cluster 2: high in the past and low at present; Cluster 3: low in the past and high at present;
Cluster 4: low in the past and at present. Comparisons of ratio of B2 and non-B2 by clusters
were plotted by bar graphs. None are significant.



1995

Aermate Healty Eatig indox (AHE)

Polyunsaturated-o-saturated faty acids rao

2000 2005 2010 2016
0 A [ Ewdeny
ot s
[e— Pyl sty -~
e o
sy e [P
P! - ——
e B s e
Alcohol score. Meat o score Total protein intake-
Total cholesterol Alcohol intake White bood cefl count HDL cholesterol
- Boeriniake. Body mass index gt
Meat ratio score - Banana intake HOL cholosterol [ Height
Gamma-glutamyl transferase | @ Nuts and soy score | - - Heematocrk (- Eosinophil count (%)
n| @ I o o
P I ——y oy o
o s o us X w D w s
Mean Decrease Gini (1995) Mean Denmaw Eml (ZOOQD Mean Decrease Gini (2005) Mean Decrease Gini (2010)
Adult Elderly
P

Polyunsaluratedto-saturated faty acids raso -

Aemate Heathy Eating indesx (AHEI)

Greatinine

Tota protein intake |-

“Tota fat ntake (calore acjusiec)
Haematocrt

Moan corpuscular volume.

Frut score.

140 160 180 200 220
Mean Decrease Gin (2005

Meat rato score
Neutrophil count %
Lymphocyte count

50 180 200
Mean Decreaso Gini (2005)

|
0o 5
[E=====:)

Dumplings intake B

Sports physical activity
HDL cholesterol I
Total protein intake #
Liquor intake
Physical activity
Caloric intake
Total fat intake
Total carbohydrate intake
Haemoglobin
Fasting glucose
Haematocrit
Vegetable score
Height
Cola intake
Beer intake
Seed ol intake
Weight
Cereal fiber score
Systolic blood pressure

0 510150 510150 5 10150 5 10150 5 10150 5 10 15

Importance

2005 (Adult) 2005 (Elderly)
1.00 1.00
075 075
MM
Z Z — Bactt
Foso o — Baci2
H H — Prev
— Aum
025 025
Bact1=0.58
Bact2=0.51
Prev=0.72
000 Rum=0.59 000
1.00 075 050 025 000 050
‘specificity ‘specificity
e
(Adult)
Aspitin
Coxibe
Physical activity [ ]
Caloric intake L]
Creatinine B1
Alcohol score L Anthropometrics
Vegetable score L] Blood
Pack-years of smoking ] ] | Dietary habit
Non-sports physical activity |77 | |} Health (medication)
Sports physical activity - Health (urin)
HbA1c ] e style
White blood cell count -
Total fat intake
Diastolic blood pressure ]
Total protein intake u
) 10 10 0 5 10 0 5 10 0 5 10

2005 200! 2010 2016
(Aduit) (Elderly)

-
m

Importance

—
—

1]

-

-

P
Anthropometrics

|

| Dietary habit
Lite style

AUC (mean)

°
=

o
®

{111

1995 2000

|

2016

=}

MM

[ Bact
I sace

Prev

I am

o
>

°
o

°

2005
Adult

2005
Elderly

2010

1995 [ 2000 2005 f 20« 2010 f| 2016
(Aduit) [ (Elderly)

Caloric intake
hmlc medication
eal fiber score

Antiarr
—

o
Diabetic medicatioy typeI dose

eeds
Physical ac1|vny

Lympho e aount
B
\Ehll Blayosd cell count
Raisins or grapes intake
Neutropl hll coun!“/n

Faslln Iucose
Oral ancﬂzugabems

Norv-sports physieal sy
Vegotable score

Thrombocyte aggrega on imhibtors
tal cholesisgml

Gamma- glulamxl transferase

hol intake

Frequency of desp fried food

AHEI

Total carbohydrate intake
™ Enit score
Eosinophil count (%)

02581002 5810025810025810025810025810

Importance

1995 2000 2005 2 2010
(Adult) I (Eiderly)

eight
Total fat intake [am ]
Waist circumference
PS fatty acids ratio
Creatinine
Diastolic blood pressure
ity —
Sports physical activity
Mini-mental state examination

Alanine transaminase
Neuroleptics
Alcohol score
Seeds intake
Banana intake
Haematocrit
Body-mass index
HbAlc

Cabbage intake
Neutrophil count %
Fruit score

Nuts and soy score

=
0258 0258 0258 02538
Importance

HOL cholesero!

Poyunsaturated-tosaturated faty acics rao |- @
Hoatc| @

—
—

0258 0258

Caorc intake | @

275 300 325 350 375 400
Mean Decrease Gini (2016)

B2
Anthropometrics

B 500

| Dietary habit
Health (medication)
Life style

R
Anthropometrics
W 5000
| Dietary habit
Health
Health (medication)
Health (urin)
Life style



Extended Data Fig. 3. Prediction variables of current microbiome using past variables.
(a) The year 2005 has overall lower predictive power because it is a switching year in age
demographics. It is a transition year between the younger adults (age < 65) and the elderly
(age = 65) subjects. This year, the proportion between the two groups becomes
approximately 50:50 while the ratio is 75:25 or 85:15 for other years (either dominated by
adults or elderly depending on the year). Therefore, the year 2005 was analyzed separately
by the different age groups (the adults vs. the elderly). (b) The 15 most discriminatory
variables for the enterotypes ranked by descending order of Mean Decrease Gini. (c)
Receiver operating curve (ROC) for the evaluations 1995, 2000, 2005, 2010 and 2016 using
the test dataset (n =101). (d) Area under the curve (AUC) obtained by 10-fold cross
validation. Dashed line indicates AUC = 0.7. (e) Variables selected for enterotypes. Colors
indicate different categories of the variables.



