PCT/SG2023/050542

WO 2024/030081

1/26

-»
« B
o \\\ .
,@\ @& KA TS’
f@«\ \\\ FA S
o]
. iy
.
s
: B m\J
;
o . ,Nmk
.\ )
M\\\\\\ & o
,\., \ 7 % 5 @
I N
\auw\&m § o .@‘N\\
5 gy % ;
4 % / 73
4
L
/ £
* & memm
' i o ]
o ; ; _ “
g (A ] Y] ;
[ ot [o9] \w

(%6°L) Z2v00d

PCoA1 {10.2%)

81-90{n=170)

&

= 57)

81-70 (n

s 21-40(n=91)

& 91-100{n=23)

71-80 (n = 35)

41-60 (n= 140}

g

Figure 1A

SUBSTITUTE SHEET (RULE 26)



PCT/SG2023/050542

WO 2024/030081

2/26

*okw

R
e

£ v}
" (x=A) vood

o

Figure 1B

i

i\&x\\\\ e

&\\“ \\\.\.*.\3&\\\\ R

Aiusianp uouueys

Figure 1C

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081

Relative abundance

Bacteroides

3/26

ek

PCT/SG2023/050542

Bacteroides massiliensis

[94]

fnd

#*

Bacteroides dorei

*hek

Figure 1D

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081

-logy, p-value

4/26

PCT/SG2023/050542

s P-value <0.05 {median > 0)
. p-value <0.05 {median = 0)
. p-value >0.05

N ::‘Eubacteﬁum hall

Dorea formicigenerans

Coprococcus catus

“ Bilophila unclassified

Parasutterefia excrementihorninis
= =

RUMINOCOCCUS O S oo

Ruminccoccus obeum

Faecalibacterium prausnitzi

Roseburia fnufinr‘vorans\

N

%

Eubacterium rectale

Ruminococcus sp § 1

POBFAA

ii

Escherichia unclassified

Bacferoides dorei
[ Alistipes senegalensis
QH -~ Alistipes onderdonkii ~

N /Bacterazdes xylanisolvens
S Parabacleroides merdae
/(/"?arabactemides distasenis

%

Escherichia coli

3
&

B coefficient

Figure 2

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542

5/26
A Sugar Metabolism C Lipid Metabolism
" 9 S oG s
PR g
- Sasct 3
s o
Sxtanovt acy
. Finviale b
de ot vx s TRELIE] GE 2§ 10 43 26 35 &n
LDA SCORE (iog 10) LDA SCORE {log 10}
B Vitamin & Energy Metabolism D

Amino Acid Metabolism
B R T R Ry

SN N D

.
T T T Y

WS ED

LA SCORE (g 10}

Legend
T O6LTO S s

T . T -

LBA BOGRE {iog 10}

Figure 3

SUBSTITUTE SHEET (RULE 26)

.

w5



WO 2024/030081 PCT/SG2023/050542
6/26

3
k4
Pyrusate 3
\\\% \\\\\ \Q:\\x ..m*&\\
(25 v Recho
Giutpvata .
B

& e & e
e SRS - ?;‘ b2 ot
H
v
¢
§
:
¢ N
& senino butyrate " ST s
Aalns uczsat - AERRSY Thtene

Pudxbige

Figure 4

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
7/26

Fasting blood glucose

@

Parabacteroides goldsteinii

1.5 -

B coefficient

{@FDR-adjusted p-value £ 0.05 I FDR-adjusted p-value > 0.05 ]

Figure 5

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
8/26

Total cholesterol LDL

B :
34 . .
Lachnosgiraceae bacterium 1 4 56FAA Ruminococous lactaris

& Lachnospiraceae bacterium] 1 4 56FAA

[y+]

24 Ruminoccoccus factaris

Enterobacter cloacae

__________________ T

—

Jog,, pevalue

5 -1.0 -0.5 00 0.5
: f coefficient

@ FDR-adjusted p-value £0.05 ©FDR-adjusted p-value > 0.05 }

Figure 6

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
9/26

10.0 High-sensitivity CRP

@
Lachnospiraceae bacteritum 2 1 46FAA
7.5 4
50; Escherichia coli
Streptococeus infantarius

2.5+

freptococcus salivarius
0.0 qgerthella unclassified

0 40 80 120
$ coefficient

[®FDR-adjusted p-value<0.05 ©FDR-adjusted p-value > 0.05 ]

Figure 7

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081

n
[

“og, pevalue
=}

bl
[

=
o

Aspartate Aminotransferase

PCT/SG2023/050542

-
in

Kiehsigila preumoniag

4]
B coefficient

{@ FDR-adjusted p-value < 0,05

©FDR-adjusted pvalue > 0.05 |
b

Figure 8

SUBSTITUTE SHEET (RULE 26)

10/26
Alanine Aminofransferase
LT L7 AUV VURTPTTS AT
&
=4
K
z
""""" o
******* 3‘0.5 P
’ Kisbsiehis pnaumoiiae
o 901 B D0 OXNXTEEER
B @ doE ) 3 16

B coefficient



WO 2024/030081 PCT/SG2023/050542

11/26
’ B
Gait speed
s
Fusobactefium mortiferum

S
i

B coefficient

Figure 9 A

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542

12/26

Left handgrip

@

=2

-4

2

&

,;,,3 .........

3 0.5,

T

0.04 @
p coefficient
Right handgrip
‘ N
; Dialister invisus

©
=
ool ]
g4
13
o

2
=
o

oo B Fa

N

B coefficient

Figure 9 B

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542

13/26
Vitamin B12
8- | . «
iStreptococcus parasanguinis
@ 61
=
©
A
241 . N
g? | Bacleroides coprocola
2
2.

} coefficient

[@FDR-adjusted p-value < 0.05  ©OFDR-adjusted p-value > 0.05 }

Figure 10

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
14/26

el I
A Y A \\& B adcd
\\R\\\ M\ \\ \\k\&\\ - _ \\&\‘_\\Q&\\\ \\‘&\ NI
\ \\W\ :\&&\\t?& N\

AN NI \ \\\\\\\x\\ N \\& —-—_——
\,k\‘%\?&\\\\\\ N NEN I ininnnas

NN

Cohort
Normalization
Analysis Methods 3 R
{21} {25} 87 (23 {23}

FOR adjusted p-values

FDR adjusted p-values

SUBSTITUTE SHEET (RULE 26)



PCT/SG2023/050542

WO 2024/030081

15/26

mmwcsu_m

ot i
o =]
(x~=A) y00d

Age group

Age group

£

S
R\“\“\\M\WW\\\\. s

)

et

s

SSOUUAAT

£
(2%

957

G

e

Age group

Age group

-D

Figures 12A

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
16/26

Before Batch Correction After Batch Correction
. Age R?= 340
Se%uencing* N PR DRI . Squuenclng‘ N I R VA il
Rl epth * Gender 4% (.38 .04 epth Zondse R=0.41
Sequencing depth 7= 0.57} . ® N Bequencing deptr K= 047
b, Hostrexds R'=0.23 o B .. Hosfreods 2 =028
08 ¥ < 859 » s
- § AN
o
'r(!)'l Sy S ¥ x @ Sy ®
2 se NN o 2 o N
= 0N ® & s & ™ ®
-3 & 2 .
ng . 3
A TR % N By Ul 3 a
sV Natw Age S ®
R ¥
40 » i E & ¥ Age
-0 -l
s N
-1.8 0.8 8.0 0% 10 1.8 -1 B 44 0.5 & 18
NMDS1 NMDS1

0.75 0.81 0.79 0.73 0

i
[}
E

\\\ \\§

Q8 4

NS
LB

Bray-Curtis dissimilarity index

Figures 13A and B

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
17/26

N
AN

\\\\\ DI

e

FDR adjusted p-values
N\ iti SN
& Positive §:\§ FDR adjusted p-values

Figure 14

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542

18/26
Bacteroides xyfanisolvens Alistipes indistinctus Bacteroldes dorei
= 100 - " 125 e
@
g 2 o7
g kS 8
= b 2
- g
£ 3 8
3 = E
2 ~ €
G @ &
@ 4 s
¢ &
£ 0. = $
] 3 2
3 & B
« 3
[
Bacteroldes clarus Bacteroidailes bacterium ph8
20 * 4 .

Relative abundance
Retative abundance

Parabactoroides distasonis Alistipes unclassified

3 " 25 ERK
.
g 20
2 15

Relative abuntfance
Relative sbundance

S P N L H O
LN ORI N AN
AT @ AN N %,\,’\
Alistipes shahii st ;
Parabactercides merdae Allstipas sanegslensis
b 5 ] 20 ek

Relative abundance
Relative abundance
Relattve abundance

X\ D
,1:\’5‘ PRSP

Figure 15A

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542

19/26
Bifidobacterium pseudocatenulal: Bilophila unclassified
3 TEE 20 WHE
8 8
o
g S 1.5
w 2 i~
€ c
= 2
® £10
d &
S E
B B 05
2 &
0 0.0
I I T
NN NYOANT NN
(20 L D S N
Eubacterium hallii
2.0 ki 15 *R §
& o . i
2 2 i {
= =4 i b
a8 3 §
] A3 §
£ £ ¢
=3 3 H
S R |
g 2 {
k| h |
b £
D & QS D P
SN SN A
AN T AN N %\,\
Eubacterium ventriosum Ruminococcas torques
1.64 wEE . 5 1
8 i
2 <4 §
% % H
i g i
& E 3. i
3 b
3 2 §
[ C:3 » §
2 2 !
§ 8y i
3 H
& o H
0 |
o
Ruminococsus abeum Lachnospiracese bacterium T 1 STFAA
20 b 2 D W
] 8
£ i
gL & 15
b~ h H ko3
S { | £
® 10 i 2 10
g z :
£ >
2 03 \\}\ gos
©
* 8.0 & 00

Q X1 GG @ &
B AR - N N o
N N N AN N . 3
AT M B @

Figure 15B

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
20/26

Elderly Young

Classical butysate producers

Figure 16

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
21/26

4 aminobutyrate pathway . Pyruvate pathway

-
w
o

I3

FAH

o
.
@
o

~
9

Relative abundance counts (CPM}
o

Relfative sbundance caunts (CPW)

50
\
2.5
N b
b

<
o

7450 BBy 1100

2140 4180 8170 7180 a18e

Lysine pathway

[
9

ET L

)
<

@

3

g

) = S
i e, S

4180 819G 740 2460 ©1-190

Relative sbundance counts (CPM)
Retative abundance counts (CP#)

<

Figure 17

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081 PCT/SG2023/050542
22/26

®,
[nclen
E8)

HIY VRIS

& Fogubanter

R
SRR

ISR

*
SR Col

L
Shigaiy fexvden.

RNAR

fdatbosiian
RwER

Bestoroides @

¥

ey

Figure 18A

Supporters of butyrate producers

Relative abundance

Figure 18B

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081

PCT/SG2023/050542
23/26

z

e

Metagenomics from stool

samples
Time = § months Time = 3 months

Control

ET T
ro Grou
E G4 P
S = e
& p HA
.Q &4 B

0
¥

=%
oy

y
Aotk
Aab

g

HA-C [ AR

%

Figures 19A and 19B

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081

Fyruvale

\\\‘\\\} “““
pep

P
‘

24/26

-

16g2(CPM + 1)
-

PCT/SG2023/050542

Groug
¥ C: Contiod
& HA: Healthy Aging

%

pyr accoa

£

10g2(CPM 1)
geleril

HA

}\ ..L’I

4h2ogh ~

RS oIAR DY
B 2hydoge

Sy

wr

fog2(CPM + 1)

i

Lysine T S oo HA
N B
Iys T35dahx T Sa3ohex’

=
¥ 4
=
g
=

-

{n.s.

*k

L

4abut succsal

SUBSTITUTE SHEET (RULE 26)

R

Ahdxbutn

Figure 19C

oS = -
4hbutcoa

" 3btcoa



WO 2024/030081 PCT/SG2023/050542
25/26
A Fasting blood giucese wio ags correction B HDL c oL
: TR e »
ARSI RUTIOCLOOS fETETiS|
o w o1\ Lachnospircese backztungd 4 J6FAA
s
& I Enterobacizr cidacae
g k-
2 A & i 3 i @3
£ coetfivient B cosfficient

B Trigiyceride E Alanine Aminotransferass

2.04
o i85 P Rt S
2 =4
[ =
2 3
Rk =

k3 &

= =,
;? }Tﬁ fuitey

6.5 Hlgai

3} an

X 19

B coetficient

Figure 20

SUBSTITUTE SHEET (RULE 26)



WO 2024/030081

PCT/SG2023/050542
26/26

5000+

N
[e]
Q)
(=]

3000+

2000

Microbe-to-human read ratio

10004

-

.
»

Spearmanip = -0.44 .
p-value = 5.5e-15 .,

30 40 50 60 70 ) 90
Age

Figure 21

SUBSTITUTE SHEET (RULE 26)



