Supporting Information (S1)
1. Characteristic RDM patterns

2. Frequently observed unique RDM patterns

RDM pattern with a single atomic region is represented as follows.
R1-R2:D1-D2:M1-M2
RDM pattern with multiple atomic regions is represented as follows.
R1-R2:D1-D2:M1-M2_R1-R2:D1-D2:M1-M2
or R1 R2:D1-D2:M1-M2_R1-R2:D1-D2:M1-M2_R1-R2:D1-D2:M1-M2

1. Characteristic RDM patterns

1-1. Carbohydrate metabolism
Cla-Clb:*-Clc:C5a-C5a

Clb-Cla:Cé6a-*:C5a-C5a
C1b-Cly:*-Cly:C5a+01a-Cl1z+01la_C5a-Clz:*-02x:C1b+C1b+0O5a-C1b+Cly+Ola
C1b-C2a:Cé6a-*:C5a-C2c_05a-02b:*-P1b:C5a-C2c
Clc-Cle:*-*:Clc+C5a+01a-Clc+C5a+0la
Clc-C5a:*-*:C1b+Clc+0O1a-Clb+Clc+05a
Cly-C5x:*-*:Cly+Cly+0O1a-Cly+Cly+O5x
C2a-Clb:*-C6a:C2c-C5a_02b-0O5a:P1b-*:C2c-C5a
CS5a-Cle:*-*:C1b+Clc+05a-C1b+Clc+0Ola
C5a-C1d:*-C1b:C1b+C6a+0O5a-C1b+Cba+Ola
C5x-Cly:*-*:Cly+Cly+0O5x-Cly+Cly+Ola
Nla-N1b:*-C5a:Cly-Cly

Ola-O2a:*-Cly:Cly-Cly
0O1a-O2b:*-P1b:C1b-C1b_0O2b-Ola:P1b-*:Cly-Cly
02a-Ola:Cly-*:C1b-Clb
02b-Ola:P1b-*:C1b-C1b_0O1a-O2b:*-P1b:Cly-Cly
O7a-06a:P1b-*:C7a-C6a



1-2. Lipid metabolism

Cla-Clb:*-Ola:C5a-C5a
C1b-C2b:*-*:C1b+C1b-C1b+C2b_C1b-C2b:*-*:C1b+C5a-C2b+C5a
Clc-C5a:*-*:C1b+C1b+01a-C1b+C1b+05a
CS5a-Clc:*-*:C1b+C1b+05a-C1b+C1b+O1la
C5x-Cly:*-*:Cl1x+C1x+05x-C1x+C1x+Ola
Ola-O7a:*-C7a:Clc-Clc

02b-O1c:C1b-*:P1b-P1b

02c-02b:P1b-C1b:P1b-P1b

0O7a-Ola:C7a-*:Clc-Clc

1-3. Amino acid metabolism
C1b-Cla:C5a-*:C5a-C5a_S2a-S2a:C5a-C5a:C1b-Clb
Cl1b-C4a:*-*:C1b+0Ola-C1b+0O4a
Cl1b-C4a:Nla-O4a:C1b-Clb
Clc-Clb:C6a-*:C1b+Nla-Clb+Nla
Clc-Cle:*-*:C1b+C6a+Nl1a-Clb+C6a+Nla
Clc-C2b:Nla-*:C1b+C6a-C2b+Cba
Clc-C5a:Nla-O5a:C1b+C6a-C1b+Coa
Clc-C5a:Nla+*-*+05a:C1b+C6a-C1b+Cb6a
C4a-Clb:*-*:C1b+0O4a-C1b+Ola
C4a-C1b:04a-N1a:C1b-Clb
C4a-Coba:*-06a:C1b+04a-C1b+06a
C4a-Coba:*-0O6a:Clc+04a-Clc+0O6a
CSa-Clc:*-*:C1b+C6a+05a-C1b+C6ba+01a
CS5a-Clc:*+05a-Nla+*:C1b+C6a-C1b+Cb6a
C5a-Clc:05a-N1a:C1b+C6a-C1b+Cb6a
CS5a-Clc:05a-Nla:Clc+C6a-Clc+Coba
C5a-C6a:N1a-O6a:C1b+05a-C1b+0O6a
C5a-C6a:N1b-O6a:C1b+0O5a-C1b+06a



C6a-C4a:06a-*:C1b+0O6a-C1b+04a
C8x-C8y:*-01a:C8x+C8x-C8x+C8x
C8x-C8y:*-0O1a:C8x+C8y-C8x+Cyy
Nla-N1b:*-C5a:C1b-C1b
Nla-N1b:*-C5a:Clc-Clc
Nla-N1b:*-P1b:C2c-C2c
N1b-Nla:C2c-*:C1b-Clb
N1b-Nla:C5a-*:C1b-C1b
N1b-Nla:C5a-*:Clc-Clc
Ola-O2a:*-Cla:C8y-C8y
06a-0O7a:*-Cly:C6a-C7a
O6a-O7a:*-P1b:C6a-C7a
Sla-S2a:*-Cla:C1b-Clb
Sla-S3a:*-S3a:C1b-Cl1b
S2a-S1a:Clb-*:C1b-Clb
S3a-Sla:S3a-*:C1b-Clb

1-4. Xenobiotics biodegradation metabolism

Cla-Cl1b:*-O1a:C8y-C8y

Cl1b-Cla:Clc-*:C5a-C5a

C1b-C4a:*-*:C8y+01a-C8y+04a

Clc-C4a:Cl1b-*:Cla+0O1la-Cla+0O4a
Cly-C8y:*-*:Cly+C2x+01a-C8y+C8x+01a_Cly-C8y:*-*:C2y+Cly+01a-C8y+C8y+0O1la
C2b-Clc:*-0Ola:C2a+C2b-Cla+Clb

C2b-C2a:C5a-*:C2b-C2b

C4a-Co6a:*-O6a:C8y+04a-C8y+06a

C6a-C5a:06a-S2a:C8y+06a-C8y+0O5a
C8x-C4a:*+C8y-0O4a+*:C8x-C2b_C8y-Coha: *+C8x-O6a+*:C8y+0O1a-C2c+0Oba

2. Frequently observed category-unique RDM patterns



2-1. Carbohydrate metabolism
Cla-Clb:*-C1d:C5a-C6a_C5a-C6a:S2a-O6a:Cla+0O5a-C1b+0Oba
C1b-Clc:*-Ola:Clc+C5a-Clc+Clc
C1b-Cly:*-02x:Clc+0O1la-Cly+Ola_O1la-O2x:* Cly:Clc-Cly
C1b-Cly:*-02x:C1z+O1a-Cly+Ola_Cl1z-Cly:02x-*:Cly+C1b+0O1a-Cly+Cly+0Ola_02x-O2x:*+C1z-C1
y+*:Cly+Ola-Cly+Ola

C1b-C6a:*-06a:Cly+01a-Cly+O6a

Clc-Clb:0Ola-*:Clc+Clc-Clc+C5a
Clc-Clz:*-02x:C1b+Clc+0O1a-C1b+Cly+Ola_0Ola-02x:¥ C1z:C1b-Clx
Clc-C4a:C1b-*:Clc+01a-Clc+0O4a

Clc-CSa:*-*:Cla+Cé6a+01la-Cla+C6a+05a
Cly-C1b:Cly-*:C1z4+01la-C5a+01la_C1z-C5a:02x-*:C1b+Cly+Ola-C1b+C1b+0O5a
Cly-C1b:02x-*:Cly+0O1la-Clc+Ola_02x-Ola:Cly-*:Cly-Clc
Cly-C1b:02x-*:Cly+01la-Cl1z+0la_Cly-Clz:*-0O2x:Cly+Cly+01la-Cly+Clb+Ola_02x-O2x:Cly+*-*+
Cl1z:Cly+Ola-Cly+Ola

Cly-Cly:*-*:Cly+Cly+N1b-Cly+Cly+N1b
Cly-Cly:*-*:Cly+Cly+0O1la-Cly+Cly+Ola
Cly-Cly:*-*:Cly+01a+02x-Cly+0O1la+02x
Cly-C7x:*-*:Cly+01a+02x-Cly+07x+07x
C1z-Clc:02x-*:C1b+Cly+01a-C1b+Clc+0Ola_02x-Ola:Clz-*:C1x-Clb
C4a-Clc:*-C1b:Clc+04a-Clc+Ola

C4a-Cb6a:*-O6a:Cla+04a-Cla+0O6a

C5a-C6a:S2a-06a:Cla+0O5a-Cla+Oba

C6a-C4a:0O6a-*:Cla+06a-Cla+0O4a

C7x-Cly:*-*:Cly+O7x+07x-Cly+01a+02x
0O1a-O2b:*-P1b:C1b-C1b_0O1a-O2b:*-P1b:C1b-C1b
O1c-O2c:*-P1b:P1b-P1b_O1c-O2c:*-P1b:P1b-P1b

02a-O1a:C1b-*:Cly-Cly

02a-Ola:Cly-*:Cl1z-Clz



2-2. Lipid metabolism

C1b-C1b:Cba+*-*+C5a:C5a-C5a

Clc-C2b:01la-*:C1b+C1b-C1b+C2b
Cly-Clc:02x+*-*+01a:Cly+C1b-Clc+C1b_02x-Ola:Cly-*:Cly-Clc
Cly-C5x:*-*:C1x+C1x+01a-C1x+C2x+0O5x
C2b-C1b:*-*:C1b+C2b-C1b+C1b_C2b-Clb:*-*:C2b+C5a-C1b+C5a
C2b-Clc:*-01a:C1b+C2b-C1b+Cl1b
C2b-Cly:*-02x:C1b+C2b-C1b+Cly_C2b-Cly:*-02x:C2b+C1b-Cly+Clb
C2x-Clx:*-*:C2y+C5x-Cly+C5x_C2y-Cly:*-*:C1x+C1z+C2x-C1x+C1z+Clx
C5x-Cly:*-*:C1x+C1z+05x-C1x+C1z+O1a

2-3. Amino acid metabolism
C1b-C4a:N1a-O4a:C6a-Coba
Clc-C5a:C6a-05a:C1b+Nla-Clb+Nla
Clx-C2x:*-*:C1x+N1x-C1x+N2x_N1x-N2x:*-*:C1x+Cly-C2x+Cly
C2c-C2c:N1b-N1b:Nl1a+N2a-Nla+N2a
C7a-C4a:07a-*:C1b+0O7a-C1b+04a
Nla-N1b:*-Clc:C1b-Clb
Nla-N1b:*-C2c:C1b-Clb
N1b-Nla:P1b-*:C2c-C2c
S0-S2a:C1b-*:Cla+C1b-Cla+Clb
Sla-S2a:*-Clb:C1b-Clb

2-4. Xenobiotics biodegradation metabolism
Cly-Cly:02x+*-*4+52a:C2x+C1y-C2x+Cly_02x-Ola:Cly-*:Cly-Cly
C2b-Cla:C2b-*:C5a-C5a

C6a-C4a:06a-*:C8y+06a-C8y+04a
C8x-Cly:*-01a:C8x+C8x-Cly+C2x_C8x-Cly:*-O1a:C8x+C8y-Cly+C2y
C8x-Cly:*-0O1a:C8x+C8y-C2x+C1z_C8y-Clz:*-0Ola:Coa+C8x+C8x-CoHa+C1ly+C2x
C8y-C8x:X-*:C8y+C8x-C8y+C8x



