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FIGURE LEGENGS 

Table S1 Classification and application of valuable products. 

Table S2 Carotenoids and terpenoids biosynthesis related functional genes. 

Fig. S1 Fifty most abundant microbial species in the activated sludge sample and read numbers. 

Fig. S2 Terpenoid backbone biosynthesis pathways. An arrow of continuous line shows biosynthesis 

pathways. Chemical substances in boxes are generated materials by metabolism. Boxes colored in 

green indicates that the metabolism reaction is taken place. Functional genes and the hit number are 

shown sideways of the arrow. Circle size indicates sizes of the hit number. 

Fig. S3 Gene-mapping to KEGG reference pathways for Ectoine. 

Fig. S4 Gene-mapping to KEGG reference pathways for PHB, Acetoin, and 2,3-butanediol. 

Fig. S5 Gene-mapping to KEGG reference pathways for Zeaxanthin, Astaxanthin, and Lutein. 

Fig. S6 Gene-mapping to KEGG reference pathways of Terpenoid backbone biosynthesis 
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Valuable products  Classification  Application  Citation 

PHB 

(polyhydroxybutylate) 

Biocompatible and 

biodegradable resin 

Bottles 

Suture threads 

Anderson et al, 1990 

Levett et al, 2016 

ectoine  Osmolytes  Cosmetics 
Berry et al, 2003 

Cantera et a, 2016 

lutein  Carotenoids  Supplements for eyes  Zhang, 2018 

zeaxanthin  Carotenoids  Supplements for eyes  Zhang, 2018 

astaxanthin  Carotenoids  Supplements for eyes  Zhang, 2018 

acetoin  Hydroxyketone  Food additives  Xiao and Lu, 2014 

2,3‐butanediol  Diol 

Platform chemical 

(Raw materials of MEK and 

1,3‐butadiene) 

Celińska et al, 2009 



S4 
 

Table S2 

 

C
at
e
rg
o
ry

K
e
gg
ID

G
e
n
e
 N
am

e
N
am

e
EC

 N
o
.

K
0
2
2
9
1

cr
tB

1
5
‐c
is
‐p
h
yt
o
en
e 
sy
n
th
as
e 

EC
:2
.5
.1
.3
2

K
0
2
2
9
3

P
D
S

1
5
‐c
is
‐p
h
yt
o
en
e 
d
es
at
u
ra
se
 

EC
:1
.3
.5
.5

K
0
9
8
3
6

cr
tW

b
et
a‐
ca
ro
te
n
e/
ze
ax
an
th
in
 4
‐k
et
o
la
se
 

EC
:1
.1
4
.9
9
.6
4
1
.1
4
.9
9
.6
3

K
1
5
7
4
6

cr
tZ

b
et
a‐
ca
ro
te
n
e 
3
‐h
yd
ro
xy
la
se
 

EC
:1
.1
4
.1
5
.2
4

K
0
1
8
2
3

id
i

is
o
p
en
te
n
yl
‐d
ip
h
o
sp
h
at
e 
D
el
ta
‐i
so
m
er
as
e 

EC
:5
.3
.3
.2

K
0
0
7
9
5

is
p
A

fa
rn
es
yl
 d
ip
h
o
sp
h
at
e 
sy
n
th
as
e 

EC
:2
.5
.1
.1
0
 2
.5
.1
.1

K
1
3
7
8
9

G
G
P
S

ge
ra
n
yl
ge
ra
n
yl
 d
ip
h
o
sp
h
at
e 
sy
n
th
as
e,
 t
yp
e 
II
 

EC
:2
.5
.1
.2
9
2
.5
.1
.1
0
 2
.5
.1
.1

K
1
3
7
8
7

id
sA

ge
ra
n
yl
ge
ra
n
yl
 d
ip
h
o
sp
h
at
e 
sy
n
th
as
e,
 t
yp
e 
I 

EC
:2
.5
.1
.2
9
2
.5
.1
.1
0
  2
.5
.1
.1

K
0
1
6
6
2

d
xs

1
‐d
eo
xy
‐D
‐x
yl
u
lo
se
‐5
‐p
h
o
sp
h
at
e 
sy
n
th
as
e 

EC
:2
.2
.1
.7

K
0
0
0
9
9

is
p
C

1
‐d
eo
xy
‐D
‐x
yl
u
lo
se
‐5
‐p
h
o
sp
h
at
e 
re
d
u
ct
o
is
o
m
er
as
e 

EC
:1
.1
.1
.2
6
7

K
0
0
9
9
1

is
p
D

2
‐C
‐m

et
h
yl
‐D
‐e
ry
th
ri
to
l 4

‐p
h
o
sp
h
at
e 
cy
ti
d
yl
yl
tr
an
sf
er
as
e 

EC
:2
.7
.7
.6
0

K
1
2
5
0
6

is
p
D
F

2
‐C
‐m

et
h
yl
‐D
‐e
ry
th
ri
to
l 4

‐p
h
o
sp
h
at
e 
cy
ti
d
yl
yl
tr
an
sf
er
as
e 
/ 
2
‐C
‐m

et
h
yl
‐D
‐e
ry
th
ri
to
l 2
,4
‐c
yc
lo
d
ip
h
o
sp
h
at
e 
sy
n
th
as
e 

EC
:4
.6
.1
.1
2
 2
.7
.7
.6
0

K
0
0
9
1
9

is
p
E

4
‐d
ip
h
o
sp
h
o
cy
ti
d
yl
‐2
‐C
‐m

et
h
yl
‐D
‐e
ry
th
ri
to
l k
in
as
e 

EC
:2
.7
.1
.1
4
8

K
0
1
7
7
0

is
p
F

2
‐C
‐m

et
h
yl
‐D
‐e
ry
th
ri
to
l 2
,4
‐c
yc
lo
d
ip
h
o
sp
h
at
e 
sy
n
th
as
e 

EC
:4
.6
.1
.1
2

K
0
3
5
2
6

gc
p
E

(E
)‐
4
‐h
yd
ro
xy
‐3
‐m

et
h
yl
b
u
t‐
2
‐e
n
yl
‐d
ip
h
o
sp
h
at
e 
sy
n
th
as
e 

EC
:1
.1
7
.7
.3
 1
.1
7
.7
.1

K
0
3
5
2
7

is
p
H

4
‐h
yd
ro
xy
‐3
‐m

et
h
yl
b
u
t‐
2
‐e
n
‐1
‐y
l d
ip
h
o
sp
h
at
e 
re
d
u
ct
as
e 

EC
:1
.1
7
.7
.4

K
0
0
6
2
6

E2
.3
.1
.9

ac
et
yl
‐C
o
A
 C
‐a
ce
ty
lt
ra
n
sf
er
as
e 

EC
:2
.3
.1
.9

K
0
1
6
4
1

E2
.3
.3
.1
0

h
yd
ro
xy
m
et
h
yl
gl
u
ta
ry
l‐
C
o
A
 s
yn
th
as
e 

EC
:2
.3
.3
.1
0

K
0
0
0
2
1

H
M
G
C
R

h
yd
ro
xy
m
et
h
yl
gl
u
ta
ry
l‐
C
o
A
 r
ed
u
ct
as
e 
(N
A
D
P
H
) 

EC
:1
.1
.1
.3
4

K
0
0
0
5
4

m
va
A

h
yd
ro
xy
m
et
h
yl
gl
u
ta
ry
l‐
C
o
A
 r
ed
u
ct
as
e 

EC
:1
.1
.1
.8
8

K
0
0
8
6
9

E2
.7
.1
.3
6

m
ev
al
o
n
at
e 
ki
n
as
e 

EC
:2
.7
.1
.3
6

K
0
0
9
3
8

E2
.7
.4
.2

p
h
o
sp
h
o
m
ev
al
o
n
at
e 
ki
n
as
e 

EC
:2
.7
.4
.2

K
0
1
5
9
7

M
V
D

d
ip
h
o
sp
h
o
m
ev
al
o
n
at
e 
d
ec
ar
b
o
xy
la
se
 

EC
:4
.1
.1
.3
3

K
0
1
8
2
3

id
i

is
o
p
en
te
n
yl
‐d
ip
h
o
sp
h
at
e 
D
el
ta
‐i
so
m
er
as
e 

EC
:5
.3
.3
.2

C
ar
o
te
n
o
id

Te
rp
en
o
id
s



S5 
 

 

 

 

 

Figure S1 
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Figure S2 
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Figure S3 
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Figure S5 
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Figure S6 
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