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1 TABLES
Table S1. The 46 physicochemical descriptors used in the model of bitterant
estimation. Definitions of how the descriptors were calculated can be found in the

Handbook of Molecular Descriptors (Todeschini and Consonni, 2000).

Num. Physicochemical Property

1 Average connectivity index chi-1

2 Binary 2 order of Cand O

3 Binary 4 order of C and O

4 Binary 5 order of Cand C

5 Binary 5 order of Cand N

6 Binary 7 order of Cand O

7 Binary 8 order of Cand C

8 Broto-Moreau autocorrelation of a topological structure - lag 7 / weighted by
atomic van der Waals volumes

9 Complementary Information Content 0

10 Complementary Information Content 4

11 Conventional bond-order ID number

12 Difference between multiple path count and path count

13 First Mohar index

14 Frequency 2 order of C and N

15 Frequency 2 order of C and O

16 Frequency 4 order of Cand C

17 Frequency 9 order of C and O

18 Geary autocorrelation - lag 1 / weighted by atomic polarizabilities

19 Geary autocorrelation - lag 4 / weighted by atomic Sanderson
electronegativities

20 Geary autocorrelation - lag 6 / weighted by atomic masses

21 Geary autocorrelation - lag 6 / weighted by atomic Sanderson
electronegativities

22 Geary autocorrelation - lag 7 / weighted by atomic masses

23 Geary autocorrelation - lag 8 / weighted by atomic masses

24 Information content index 0

25 Kier&Hall order 1

26 MACCS No 96

27 MACCS No 112

28 MACCS No 131

29 MACCS No 139

30 MACCS No 149

31 MACCS No 153

32 MACCS No 157

33 MACCS No 158

34 MACCS No 159



35
36
37
38
39
40

41

42
43
44
45
46

MACCS No 164

Maximal electrotopological negative variation
Mean topological charge index of order 4
Mean topological charge index of order 7
Molecular walk count of order 3

Moran autocorrelation - lag 2 / weighted by atomic Sanderson
electronegativities

Moran autocorrelation - lag 5 / weighted by atomic Sanderson
electronegativities

O atom num

Rel C atom num

Ring num of member 5
Structural information content 2
Total information content index 0

Table S2. The 20 physicochemical descriptors used in the model of hTAS2R

recognition. Definitions of how the descriptors were calculated can be found in the

Handbook of Molecular Descriptors (Todeschini and Consonni, 2000).

Num. Physicochemical Property

1 Average connectivity index chi-3

2 Broto-Moreau autocorrelation of a topological structure - lag 7 / weighted by
atomic polarizabilities

3 Broto-Moreau autocorrelation of a topological structure - lag 8 / weighted by
atomic polarizabilities

4 Broto-Moreau autocorrelation of a topological structure - lag 8 / weighted by
atomic masses

5 Frequency of C-C at topological distance 6 (frequency 6 order of C and C)

6 Frequency of C-C at topological distance 7 (frequency 7 order of C and C)

7 Geary autocorrelation - lag 1 / weighted by atomic Sanderson
electronegativities

8 Geary autocorrelation - lag 2 / weighted by atomic Sanderson
electronegativities

9 Geary autocorrelation - lag 3 / weighted by atomic masses

10 Geary autocorrelation - lag 7 / weighted by atomic masses

11 Mean atomic polarizability (Average Pol)

12 Mean topological charge index of order 2

13 Mean topological charge index of order 3

14 Relative O atom number

15 Moran autocorrelation - lag 2 / weighted by atomic polarizabilities

16 Moran autocorrelation - lag 3 / weighted by atomic Sanderson

electronegativities



17 Moran autocorrelation - lag 5 / weighted by atomic polarizabilities

18 Self returning walk of order 10
19 Structural information content 3
20 Valence average connectivity index chi-6

Table S3. The 15 receptor descriptors used in the model of hTAS2R recognition.

Definitions of how the descriptors were calculated can be found in Chou, 2001 and

Tian et al., 2007.

Num Physicochemical Property
1 Amino Acid Hydropathy Score
2 Normalized frequency of amino acid A
3 Normalized frequency of amino acid F
4 Normalized frequency of amino acid S
5 Normalized frequency of amino acid V
6 Normalized frequency of amino acid Y
7 Pseudo amino acid 03
8 Pseudo amino acid 011
9 Pseudo amino acid 01
10 Pseudo amino acid 025
11 Pseudo amino acid 026
12 Pseudo amino acid 034
13 Pseudo amino acid 037
14 Pseudo amino acid 0O3g
15 Pseudo amino acid 044

Table S4. Positive bitterant-TAS2R pairs used in the TAS2R recognition model.

Molecule Target
CC1=CC(0)C2C(CC(=C)C(CC1)0)OC(=0)C2=C TAS2R46
CN(CCOC(clceeecclC)cleccecl)C TAS2R46
Oclcc20[C@H](c3cce(c(c3)0)0)[C@@H](Cc2¢(c1)0)O TAS2R5,TAS2R39
Oclcc20[C@H](c3cc(0)c(c(c3)0)0)[C@@H](Cc2c(c1)0)O TAS2R39
Oclcc(O)c2e(cl)O[C@@H]([C@@H](C2)OC(=0)clce(O)c(c(c1)0)O)clc TAS2R39
cc(c(c1)0)o

OC[C@H]10[C@@H](Oc2cc(0)c3c(c2)occ(c3=0)c2ccc(cc2)O)[C@@H](  TAS2R39
[C@H]([C@@H]10)0)0

NC(=S)Nclcccecl TAS2R38
CN1CCN(CC1)clc(F)cc2c3c1OCC(n3cc(c2=0)C(=0)0)C TAS2R9
CCN(CCNC(=0)clcce(ccl)N)CC TAS2R9
CN1CCN(CC1)CC(=0)N1C2CCCCC2C(=0)NC2CINCCC2 TAS2R9
CCCclcc(=0)[nH]c(=S)[nH]1 TAS2R38



CC(=0O)Nclcce(ccl)O

CC1=CC(=NS(=0)(=0)01)[0-]
OCclcc(0)c2c(c1)C(C1OC(CO)C(C(CL0)0)O)c1c(C2=0)c(0O)cccl
CC1C(=0)CC2C1C10C(=0)C(=C)C1Cc(CC2=C)0
O=C1NS(=0)(=0)c2clcccc2
OCC1(C)C(O)CCC2(C1CCC(=C)C2c/C=C/1\C(O)COC1=0)C
OCC1=CC20C(=0)C(=C)C2C(CC(=CCC1L)C)OC(=0)C(=C)C(CO)O
OO0C1CCC2(CC1=CCC1C(C20)0C(=0)C1=C)C
OCC(=0)C1(0O)CCcc2C1(C)cc(o)cicacee2=Cc(=0)ceeize
S=C=NCCclcccccl
N/C(=N\CCCCCC/N=C(/N=C(/Nclccc(ccl)CI)\N)\N)/N=C(/Nclccc(ccl)Cl
NN

CCCC(COC(=0)N)(COC(=0)NC(C)C)C
COC1=CC(C)C2C(C1=0)(C)C1C(=0)C(=C(C3C1(C(C2)OC(=0)C3)C)C)
oC

CC1=CCCC2(C)0OC2C2C(CC1)C(=C)C(=0)02

NC(=0)clcccecl
Cnlcnc(clSclnenc2cl[nH]en2)[N+](=0)[O-]

CCCCCCC/C=C/C(C#CC#CC(C=C)0)O
CC(=0)0C(/C=C/C(=0)C(C1C(O)CC2(C1(C)CC(=0)Cc1(Cc2cc=C2c1icC(
0)C(=0)C2(C)C)C)C)(O)C)(C)C
COclcec(cclOC)Celncec2clec(OC)c(c2)0C
COclcec2c(c10C)C(=0)OC2CIN(C)CCc2clc(0C)cic(c2)0C0l
Oclccc2e(cl)oc(=0)clc2oc2cleec(c2)O

S=C1NCCN1C
0O=C10CC23C(C1)0OC(C2CC(=0)C1(C3CCC2(C310C3C(=0)0C2c1cocc
1)C)C)(C)C

CNC(=S)N

CC(=C)C1C20C(=0)C1C1(C3(C20C(=0)C23C(C1)02)C)O

CCclcncenl

S=CN(C)C

S=CI1NCCN1

CCNC(=S)N
CC(=CCC(=0)C1(0)C(=C(C(=0)C1CC=C(C)C)C(=0)C(C)C)O)C
CC(=CCC(=0)C1(0)C(=C(C(=0)C1CC=C(C)C)C(=0)C(C)C)O)C
CCC(C(=0)C1=C(0)C(C(=0)C(=C10)CC=C(C)C)(CC=C(C)C)CC=C(C)C
)C

[O-]S(=0)(=0)NC1CCCCCl

CCN(CCCC(Nclcenc2clcece(c2)ChC)CC

TAS2R39
TAS2R44,TAS2R43
TAS2R44,TAS2R43
TAS2R46,TAS2R43
TAS2R44,TAS2R43
TAS2R46, TAS2R47, TAS2R50
TAS2R46

TAS2R46

TAS2R46

TAS2R38

TAS2R14

TAS2R14

TAS2R46, TAS2R47, TAS2R4, TA
S2R10,TAS2R14

TAS2R46, TAS2R44, TAS2R1, TA
S2R4,TAS2R8,TAS2R10,TAS2R
14

TAS2R14

TAS2R46, TAS2R4,TAS2R10,TA
S2R14

TAS2R43,TAS2R14
TAS2R10,TAS2R14

TAS2R7,TAS2R10,TAS2R14
TAS2R14
TAS2R39,TAS2R14
TAS2R38

TAS2R38

TAS2R38

TAS2R46, TAS2R47, TAS2R1, TA
S2R10,TAS2R14

TAS2R38

TAS2R38

TAS2R38

TAS2R38

TAS2R1,TAS2R14
TAS2R1,TAS2R14
TAS2R1,TAS2R14

TAS2R1,TAS2R38
TAS2R3,TAS2R10,TAS2R39,TA
S2R14



CCC(C(=0)C1=C(0)C(C(C1=0)CC=C(C)C)(O)C(=0)CcC=C(C)C)C
CCC(C(=0)C1=C(0)C(C(C1=0)CC=C(C)C)(O)C(=0)CcC=C(C)C)C
CC(=O)NC(=S)N

O=C1CCCCCN1
OCC10C(0CC20C(0C(c3ceeee3)CH#HN)C(C(C20)0)0)C(C(C10)0)0
OCC10C(0Oc2cece(cc2)0)C(C(C10)0)0
0O=C1CC20CC=C3C4C2C2N1clccccclC12CCN(C1C4)C3
NC(=Nclscc(n1)CSCC/C(=N/S(=0)(=O)N)/N)N
C=CC/C(=N\OS(=0)(=0)[O-])/SC10C(CO)C(C(C10)0)0O
C=CCN=C=S

OCC10C(0Oc2ccecec2C=0)C(C(C10)0)0
OCC10C(0Oc2cccec2CO)C(C(CL10)0)0
C=CC1CN2CCcC1CC2C(clcenc2clec(OC)ec2)0

CC(=CCC1=C(O)C(C(=0)C(=C10)C(=0)CC(C)C)(CCc=Cc(C)C)CcCc=C(C)C
)C

OC(C(=0)clcceccl)clceeccecl
CC(=CCC1=C(0O)C(C(=0)C(=C10)C(=0)CC(C)C)(O)CC=C(C)C)C
OCC10C(0Oc2cceec2)C(C(CLO)0)O

CN(CCC(clcceenl)cleec(ccl)ChC

CN(CCOC(clcececl)cleccecl)C
OC(clcceecl)(cleccecl)CCCNICCCCCL

S=C(Nclcccecl)Neleeeeel

C=CS(=0)C=C
OC(=0)clcceccINcleece(cl)C(F)(F)F
Fclcee(ccl)C(=0)CCCN1CCC(CC1)(0O)clecc(ccl)Cl
[O-]C(=0)clccccecl
OCCclsc[n+](c1C)Cclcnc(ncIN)C
OCC(C(clcce(ccl)[N+](=0)[0-])O)NC(=0)C(ChClI

OCC10C(0Oc2cceccc2CO)C(C(CL0)0)0
CC1CC(C)C(=0)C(C1)C(CC1CC(=0)NC(=0)C1)O
COclcc2c(cc1OC)N1C3C42CCN2C4ACCAC3C(CC1=0)0CC=C4C2
O=C1CC2(C(C1Cc)c2)c(c)ec

Nclcce(cel)S(=0)(=0)clecc(ccl)N
COc1c(0OC)cc2c(c10C)clcec(c(=0)cclC(CC2)NC(=0)C)0C

TAS2R1,TAS2R14
TAS2R1,TAS2R14

TAS2R38

TAS2R38

TAS2R16

TAS2R16

TAS2R46,TAS2R10

TAS2R44, TAS2R10
TAS2R38,TAS2R16

TAS2R38

TAS2R43,TAS2R16

TAS2R16

TAS2R46, TAS2R44, TAS2R43,T
AS2R40,TAS2R4, TAS2R7,TAS2
R10,TAS2R39,TAS2R14
TAS2R1,TAS2R14

TAS2R10,TAS2R14
TAS2R40,TAS2R1

TAS2R16

TAS2R46, TAS2R40, TAS2R4,TA
S2R7,TAS2R10,TAS2R39,TAS2
R38,TAS2R14

TAS2R14

TAS2R49, TAS2R46,TAS2R47,T
AS2R44,TAS2R43,TAS2R40,TA
S2R1,TAS2R4,TAS2R7,TAS2R1
3, TAS2R10,TAS2R39,TAS2R38,
TAS2R14, TAS2R16
TAS2R1,TAS2R38,TAS2R14
TAS2R14

TAS2R14

TAS2R10,TAS2R14
TAS2R14,TAS2R16
TAS2R1,TAS2R39
TAS2R46,TAS2R43, TAS2R1, TA
S2R8,TAS2R10,TAS2R39,TAS2
R41

TAS2R16

TAS2R10

TAS2R46,TAS2R4
TAS2R10,TAS2R14
TAS2R40,TAS2R4,TAS2R10
TAS2R46,TAS2R4,TAS2R39



clccc2c(nl)clnceeclec2
CC[N+](Cclcceecl)(CC(=0)Nclc(C)eccclC)CC

CC(=0)0OC(/C=C/C(=0)C(C1C(O)CC2(C1(C)CC(=0)C1(C2cc=C2ClC=
C(O)C(=0)C2(C)C)C)C)(0)C)(C)C
OC(COclccec2ele(=0)cc(02)C(=0)0)COc1cec2e(cl)c(=0)cc(02)C(=0)0
CC(=CCc1c(0O)cc(c2c10C(CC2=0)clcce(ccl)O)0)C

Cclcc(O)nc(nl)S
Oclcc(O)c2e(cl)O[C@@H]([C@H]([C@@H]2c1c(O)cc(c2c1O[C@H](clc
cc(c(cl)O)O)[C@H]([C@@H]2clc(O)ce(c2clO[C@@H]([C@H](C2)0)cl
cce(c(c1)0)0)0)0)0)0)clceec(c(c1)0)O
C[C@@H]1C(=0)O[C@H]2[C@H]1CC[C@@]1(C2=C(C)C(=0O)C=C1)C
OC[C@H]10[C@@H](Oc2cc3c(0)cc(ce3[o+]c2c2¢c(0OC)c(c(c2)OC)0)0)[
C@@H]([C@H]([C@@H]10)0)0
O=C(clcc(0)c(c(cl)O)O)O[C@@H]L[C@@H](OC(=0)c2cc(0)c(c(c2)0)
O)[C@@H](OC([C@@H]1OC(=0)clce(O)c(c(c1)O)O)OC(=0)clec(O)e(c
(c1)0)0)OC(=0)clcc(0)e(c(c1)0)O
0O=CC1(CC(c2cocc2)O)C(C)C(OC(=0)C)CC2(C1CCCc(C2(C)0)0)C

O=clccc2c(ol)ceec2
Cnlcnc2clc(=0)n(C)c(=0)n2C

0=C10C(=0)C2(C(C1CC2)(C)C)C

COclccec2elec([N+](=0)[0-])clc2c20C0c2cc1C(=0)0
CC1=CC20C(=0)C(=C)C2CCC(=C)C(CC1)0

CC1=CCC23C1C10C(=0)C(C1CCC3(02)C)C

CC1=CCC23C1C10C(=0)C(=C)C1CCC3(02)C

CC1C(=0)0OC2C1CCC(CLC2=C(C)C2C1C1C3C2(C(=C1)C)CL10C(=0)C(
C1CCC3(C)0)C)(C)O

COclcce2c¢(c1)C13CCCCC3C(C2)N(CCIL)C
COclce(O)e(c(c1C(=0)/C=C/clcce(ccl)O)O)CC=C(C)C
COclcc(0O)c(c2c1C(=0)CC(02)clecc(ccl)O)CC=C(C)C
CC(=CCC1=C(0O)C(C(=0)C(=C10)C(=0)C(C)C)(CCc=C(C)Cc)CC=C(C)C)
C

CC(=CCC1=C(O)C(C(=0)C(=C10)C(=0)C(C)C)(O)CcC=C(C)C)C
CCC(C(=0)C1=C(0)C(C(=0)C(C1=0)CC=C(C)C)(O)CC=C(C)C)C
OCC10C(0C20C=C3C(C2C=C)CCOC3=0)C(C(C10)O)OC(=0)clc(O)cc
(cclclceee(c1)0)O

TAS2R5

TAS2R46, TAS2R47, TAS2R43,T
AS2R4,TAS2R8,TAS2R13,TAS2
R10,TAS2R39

TAS2R10

TAS2R49,TAS2R43,TAS2R7
TAS2R14

TAS2R38

TAS2R5

TAS2R10
TAS2R5,TAS2R7

TAS2R39

TAS2R46, TAS2R47, TAS2R1, TA
S2R10,TAS2R14
TAS2R10,TAS2R14

TAS2R46, TAS2R43, TAS2R7,TA
S2R10,TAS2R14
TAS2R47,TAS2R4,TAS2R10,TA
S2R14

TAS2R44,TAS2R43, TAS2R14
TAS2R46, TAS2R47, TAS2R4,TA
S2R10,TAS2R14
TAS2R46,TAS2R43, TAS2R1, TA
S2R4,TAS2R10,TAS2R14
TAS2R46, TAS2R43,TAS2R10,T
AS2R14

TAS2R46, TAS2R47,TAS2R10,T
AS2R14

TAS2R1,TAS2R10
TAS2R40,TAS2R1,TAS2R14
TAS2R40,TAS2R1,TAS2R14
TAS2R40,TAS2R1

TAS2R40,TAS2R1
TAS2R40,TAS2R1

TAS2R46, TAS2R47,TAS2R43,T
AS2R1,TAS2R4,TAS2R39,TAS2
R50



COC(=0)C1C(0)CCC2C1CCIN(C2)CCc2c1[nH]clc2ccecl

CC(CC(=0)C1=C(0)C(C(C1=0)CC=C(C)C)(O)C(=0)CcCc=C(C)C)C
Oclcc(O)c2e(cl)O[C@@H]([C@@H](C2)OC(=0)clcc(0)c(c(c1)O)O)cle

¢(0)c(c(c1)0)O

Oclcee(ccl)[C@H]1COc2¢(Cl)cee(c2)0
Oclccece(ccl)clcoc2e(c1=0)c(O)ce(c2)O0

TAS2R46,TAS2R1,TAS2R4,TAS

2R10,TAS2R38
TAS2R1,TAS2R14
TAS2R39

TAS2R39,TAS2R14
TAS2R39,TAS2R14

Table S5. Negative bitterant-TAS2R pairs used in the TAS2R recognition model.

Molecule

Target

CC1=CC(0)C2C(CC(=C)C(CC1)0)OC(=0)C2=C
CN(CCOC(clcceeclC)elceecccl)C
OCC10C(0CC20C(0)C(C(C20)0)0)C(C(C10)0)0
Oclcc20[C@H](c3cce(c(c3)0)O)[C@@H](Cc2¢(c1)0)O
Oclcc20[C@H](c3cc(0O)c(c(c3)0)0)[C@@H](Cc2¢(c1)0)0
Oclcc(O)c2e(cl)O[C@@H]([C@@H](C2)OC(=0)clcc(0)c(c(cl)0)0)cl

cce(c(c1)0)o

OC[C@H]10[C@@H](Oc2cc(0)c3c(c2)occ(c3=0)c2ccc(cc2)O)[C@@H

l([C@H]([C@@H]10)0)0

CCN(CCCC(Nclcenc2elcecc(c2)ChC)CC
CN1CCN(CC1l)clc(F)cc2c3c10CC(n3cc(c2=0)C(=0)0)C
CCN(CCNC(=0)cilcce(ccl)N)CC
CN1CCN(CC1)CC(=0)N1C2CCCCC2C(=0)NC2CINCCC2

CCCclcc(=O)[nH]c(=S)[nH]1
CC(=0)Nclcee(ccl)O
CC1=CC(=NS(=0)(=0)01)[O-]

OCclcc(0O)c2c(c1)C(CLOC(CO)C(C(C10)0)0)clc(C2=0)c(O)cecl
CCl1C(=0)CC2C1C10C(=0)C(=C)C1Cc(CC2=C)0

O=C1NS(=0)(=0)c2clcccc2

OCC1(C)C(O)CCC2(C1CCC(=C)C2C/C=C/1\C(O)COC1=0)C
OCC1=CC20C(=0)C(=C)C2C(CC(=CCC1)C)OC(=0)C(=C)C(CO)O
OO0C1CCC2(CC1=CCC1C(C20)0C(=0)C1=C)C
OCC(=0)C1(0O)CCccracC1i(C)cc(o)cicacee2=Cc(=0)ceeizc
N/C(=N\CCCCCC/N=C(/N=C(/Nclccc(ccl)CI)\N)\N)/N=C(/Nclccc(ccl)

CIH\WN

CCCC(COC(=0)N)(COC(=0)NC(C)C)C
COC1=CC(C)C2C(C1=0)(C)C1C(=0)C(=C(C3C1(C(C2)OC(=0)C3)C)C

)oc

CC1=CCCC2(C)0C2C2C(CC1)C(=C)C(=0)02

NC(=0)clcccecl

Cnlcnc(clSclinenc2cl[nH]en2)[N+](=0)[O-]
CCCCCCC/C=C/C(C#CC#CC(C=C)0O)O
CC(=0)0C(/C=C/C(=0)C(C1C(O)CC2(C1(C)CC(=0)C1(c2cc=C2C1C

TAS2R43, TAS2R47, TAS2R9
TAS2R48, TAS2R8, TAS2R60
TAS2R1

TAS2R4

TAS2R47

TAS2R1, TAS2R16, TAS2R4

TAS2R43

TAS2R60, TAS2R5, TAS2R49
TAS2R42, TAS2R46

TAS2R13, TAS2R43, TAS2R46
TAS2R8, TAS2R43, TAS2R10
TAS2R60, TAS2R50, TAS2R16
TAS2R9, TAS2R7, TAS2R16
TAS2R39, TAS2R40

TAS2R1, TAS2R3

TAS2R44, TAS2R47, TAS2R9
TAS2R10, TAS2R5, TAS2R45
TAS2R9, TAS2R14

TAS2R40, TAS2R50, TAS2R14
TAS2R45, TAS2R10, TAS2R43
TAS2R42, TAS2R38

TAS2R42, TAS2R5, TAS2R44

TAS2R3, TAS2R38
TAS2R5, TAS2R50

TAS2R7, TAS2R50

TAS2R38, TAS2R44

TAS2R7, TAS2R38

TAS2R9, TAS2R42

TAS2R45, TAS2R43, TAS2R42



C(O)C(=0)C2(C)C)C)C)(0)C)(C)C
COclcee(cclOC)Celncec2clec(OC)c(c2)0C
COclccc2c(c10C)C(=0)OC2C1IN(C)CCc2clc(0C)clc(c2)0C01
Oclcec2c(cl)oc(=0)clc2oc2cleec(c2)O

S=C1INCCN1C
0O=C10CC23C(C1)0OC(C2CC(=0)C1(C3CCC2(C310C3C(=0)0C2clcoc
c1)C)C)(C)C

CNC(=S)N

Cclcc(O)nc(nl)S

CCclcncenl

S=CN(C)C

S=CINCCN1

CCNC(=S)N
CC(=CCC(=0)C1(0)C(=C(C(=0)C1CcC=C(C)C)C(=0)C(C)C)O)C
CC(=CCC(=0)C1(0)C(=C(C(=0)C1CcC=C(C)C)C(=0)C(C)C)O)C
CCC(C(=0)C1=C(0)C(C(=0)C(=C10)CC=C(C)C)(CC=Cc(C)C)CC=C(C
)C)C

NC(=S)Nclcccecl

S=C=NCCclcccccl
CCC(C(=0)C1=C(0)C(C(C1=0)CC=C(C)C)(O)C(=0)CcCc=C(C)C)C
CCC(C(=0)C1=C(0)C(C(C1=0)CC=C(C)C)(O)C(=0)CcCc=C(C)C)C
CC(=O)NC(=S)N

0O=C1CCCCCN1
OCC10C(0CC20C(0C(c3cceecc3)C#N)C(C(C20)0)0)C(C(C10)0)O
OCC10C(0c2cce(cc2)0)C(C(C10)0)0
0O=C1CC20CC=C3C4C2C2N1clccccclC12CCN(CLC4)C3
NC(=Nclscc(n1)CSCC/C(=N/S(=0)(=0)N)/N)N
C=CC/C(=N\OS(=0)(=0)[0-])/SC10C(CO)C(C(C10)0)0O
C=CCN=C=S

OCC10C(0c2ccecc2C=0)C(C(C10)0)0
OCC10C(0Oc2ccecc2CO)C(C(CL0)0)0
C=CC1CN2CCcC1CC2C(clcenc2clec(0OC)ec2)0
CC(=CCC1=C(0O)C(C(=0)C(=C10)C(=0)CC(C)C)(Ccc=Cc(Cc)Cc)ce=Cc(C
)C)C

OC(C(=0)clcceccl)clceececl
CC(=CCC1=C(0O)C(C(=0)C(=C10)C(=0)CC(C)C)(O)CcC=C(C)C)C
OCC10C(0Oc2cceec2)C(C(CLO)0)O
CN(CCC(clcceenl)cleec(ccl)ChC

CN(CCOC(clcececel)cleccecl)C
OC(clcceecl)(cleccecl)CCCNICCCCCL
S=C(Nclcccecl)Neleeeeel

C=CS(=0)C=C

OC(=0)clcceccINcleece(cl)C(F)(F)F
Fclcee(ccl)C(=0)CCCN1CCC(CC1)(0O)clecc(ccl)Cl

TAS2R46

TAS2R50, TAS2R42

TAS2R7, TAS2R40

TAS2RS5, TAS2R60, TAS2R39
TAS2R1, TAS2R14

TAS2R60, TAS2R44, TAS2R14
TAS2RS5, TAS2R13

TAS2R3, TAS2R10

TAS2R40, TAS2R1

TAS2R48, TAS2R1

TAS2R16, TAS2R8

TAS2R16, TAS2R47, TAS2R10
TAS2R4, TAS2R40

TAS2R16, TAS2R60

TAS2R16, TAS2R14, TAS2R13
TAS2R13, TAS2R60, TAS2R39
TAS2R45, TAS2R44, TAS2R39
TAS2R9, TAS2R47

TAS2R1, TAS2R50

TAS2R5, TAS2R48, TAS2R60
TAS2R40

TAS2R38, TAS2R7

TAS2R9

TAS2R7, TAS2R16

TAS2R44, TAS2R3, TAS2R10
TAS2R48, TAS2R44

TAS2R40

TAS2R38, TAS2R39

TAS2R50

TAS2R46

TAS2R48, TAS2R8, TAS2R38
TAS2R4, TAS2R48

TAS2R50, TAS2R47, TAS2R13
TAS2R48, TAS2R3, TAS2R49
TAS2R1, TAS2R42, TAS2R9
TAS2R3

TAS2R44, TAS2R49, TAS2R45
TAS2R42

TAS2R42, TAS2R7, TAS2R39
TAS2R60, TAS2R39



[O-]C(=0)clcceccl

OCCclsc[n+](c1C)Cclcnc(ncIN)C
OCC(C(clcee(ccl)[N+](=0)[O-])O)NC(=0)C(CI)CI
O=C(clcc(O)c(c(cl)O)O)O[C@@H][C@@H](OC(=0)c2cc(O)c(c(c2)O
)O)[C@@H](OC([C@@H]10C(=0)clcc(O)c(c(c1)0)0)OC(=0)clec(0)
¢(c(c1)0)0O)OC(=0)clee(0)c(c(cl)O)O
CCC1CN2CCc3c(C2CC1CCINCCc2clcc(OC)c(c2)OC)ce(c(c3)0C)0C
OCC10C(0Oc2ccecc2CO)C(C(CL0)0)0
CC1CC(C)C(=0)C(C1)C(CC1CC(=0)NC(=0)C1)O
COclcc2c(cc1OC)N1C3C42CCN2C4ACCAC3C(CC1=0)0CC=C4C2
O=C1CC2(C(C1C)C2)Cc(C)C

Nclcee(cel)S(=0)(=0)clecc(ccl)N
0O=C10C2C(C1C)(0)C13C4(C2)C(0C3=0)CC(C24C(01)0OC(=0)C20)
C(Cc)c)c

clccc2c(nl)clnceeclec2
CC[N+](Cclcceecl)(CC(=0)Nclc(C)eccclC)CC
CC(=0)0C(/C=C/C(=0)C(C1C(O)CC2(C1(C)CC(=0)C1(cC2cc=C2C1C
=C(0)C(=0)C2(C)C)C)C)(O)C)(C)C
OC(COclccec2ele(=0)cc(02)C(=0)0)COclcec2e(cl)c(=0)cc(02)C(=0)
0]

CC(=CCclc(0O)cc(c2¢10C(CC2=0)clcce(ccl)O)0)C
CC(=C)C1C20C(=0)C1C1(C3(C20C(=0)C23C(C1)02)C)O
Oclcc(O)c2e(cl)O[C@@H]([C@H]([C@@H]2c1c(O)cc(c2clO[C@H](c
1cce(c(cl)O)O)[C@H]([C@@H]2c1c(O)cc(c2clO[C@@H]([C@H](C2)
0O)cleec(c(c1)0)0)0)0)0)0)clece(c(cl)O)O
C[C@@H]1C(=0)O[C@H]2[C@H]1CC[C@@]1(C2=C(C)C(=0)C=C1)
C

C/C/1=C\[C@H]20C(=0)C(=C)[C@@H]2CC/C(=C/CC1)/C
Oclcc20[C@H](c3cce(c(c3)0)0)[C@H](Ce2¢(c1)0)O
OC[C@H]10[C@@H](Oc2cc3c(O)cc(ce3[o+]c2c2¢c(0OC)c(c(c2)OC)0)
O)[Ce@H|([C@H]([C@@H]10)0)0

NCCS(=0)(=0)0O
0O=CC1(CC(c2cocc2)O)C(C)C(OC(=0)C)CC2(C1iCcc(Cc2(C)0)0)C
O=clccc2c(ol)ceec2

Cnlcnc2clc(=0)n(C)c(=0)n2C

[O-]S(=0)(=0O)NC1CCCCCl
COclcccc2elec([N+](=0)[0-])clc2c20C0c2cc1C(=0)0
CC1=CC20C(=0)C(=C)C2CCC(=C)C(CC1)0
CC1=CCC23C1C10C(=0)Cc(C1Ccccr3(02)c)C
CC1=CCC23C1C10C(=0)C(=C)C1CcCcC3(02)C
CC1C(=0)0OC2C1CCC(CLC2=C(C)C2C1C1C3C2(C(=C1)C)C10C(=0)
C(C1cces(c)o)c)(c)yo

COclcce2c¢(c1)C13CCCCC3C(C2)N(CCIL)C
COclce(O)e(c(c1C(=0)/C=Cl/clcee(ccl)O)O)CC=C(C)C

TAS2R43, TAS2R8, TAS2R42
TAS2R8, TAS2R49

TAS2R40, TAS2R14, TAS2RS
TAS2R4, TAS2R49, TAS2R46

TAS2R13

TAS2R45, TAS2R7, TAS2R47
TAS2R9, TAS2R43, TAS2R46
TAS2R43, TAS2R8, TAS2R47
TAS2R4, TAS2R48, TAS2R38
TAS2R46, TAS2R47, TAS2R14
TAS2R8, TAS2R16, TAS2R9

TAS2R14, TAS2R38, TAS2R45
TAS2R49, TAS2R48, TAS2R1
TAS2R50, TAS2R45, TAS2R46

TAS2R3, TAS2R40

TAS2R43, TAS2R10
TAS2R13, TAS2R49, TAS2R48
TAS2R45, TAS2R14

TAS2R16, TAS2R5, TAS2R47

TAS2R60, TAS2R8, TAS2R1
TAS2R39
TAS2R13, TAS2R4, TAS2R49

TAS2R43, TAS2R4, TAS2R39
TAS2R50, TAS2R4

TAS2R38, TAS2R39

TAS2R3, TAS2R13, TAS2R44
TAS2R45, TAS2R14, TAS2R7
TAS2R49, TAS2R13

TAS2R40, TAS2R45, TAS2R44
TAS2R50, TAS2R8

TAS2R48, TAS2R3, TAS2R8
TAS2R5, TAS2R1, TAS2R39

TAS2R14
TAS2R9, TAS2R49, TAS2R42



COclce(O)c(c2c1C(=0)CC(02)clecc(ccl)O)CC=C(C)C
CC(=CCC1=C(O)C(C(=0)C(=C10)C(=0)C(C)C)(CC=C(C)Cc)CcC=C(C)
C)C

CC(=CCC1=C(O)C(C(=0)C(=C10)C(=0)C(C)C)(O)CcC=C(C)C)C
CCC(C(=0)C1=C(0)C(C(=0)C(C1=0)CC=C(C)C)(O)CC=C(C)C)C
OCC10C(0C20C=C3C(C2C=C)CCOC3=0)C(C(C10)O)OC(=0)c1c(0)
cc(ccleleeee(cl)O)O
COC(=0)C1C(0)CCC2C1CCIN(C2)CCc2c1[nH]clc2ccecl
CC(CC(=0)C1=C(0)C(C(C1=0)CC=C(C)C)(O)C(=0)CcCc=C(C)C)C
CC(=0O)clcncenl

0=C10C(=0)C2(C(C1Ccc2)(Cc)c)c
Oclcee(ccl)[C@H]1COc2¢(Cl)cee(c2)0
Oclccee(ccl)clcoc2e(c1=0)c(O)ce(c2)O0

TAS2R3
TAS2R5

TAS2R38
TAS2R13, TAS2R10
TAS2R16, TAS2R10

TAS2R3

TAS2R4, TAS2R7

TAS2R47

TAS2R46

TAS2R7, TAS2R40, TAS2R44
TAS2R60, TAS2R4, TAS2R49

Table S6. The in-house library composed of 220 chemical probes in the SMILES

format.
Num. Fragments
1 ON1C(C)(C)CC(CC1L(C)C)N=C=S
2 FC1(F)C(F)(F)0S1(=0)=0
3 cl(noc(cl)clcee(ccl)Br)C(=0)0O
4 N#CCcl1c(C)c(C)c(c(c1C)C)C
5 O/N=C(\Cclcccecl)/C
6 C[Si]L(C)N[SI](C)(C)NI[Si](N1)(C)C
7 CISi](P([SI(C)(C)O)ISI(C)(C)C)(C)C
8 N#CCCSc1sc(=0)sc1SCCC#N
9 cl(csc(n1)C)C(=0)0OCC
10 FS(=0)(=O)C(F)(F)F
11 Sclnc(=0)n2c(nl)cce(c2)Cl
12 C12(CC(=0O)N(C(=0)C1)cce)ceceez
13 N#CC1=CC[C@@]23[C@@]1(CCC2)C(=CC3)C#N
14 FCCN1CCN(CCL)C(=0)ClI
15 O[C@H]1C[C@@H](C)[C@H]2[C@H](C(=C1)C)CC(=C(C)C)C2
16 Nclnc(N)nc(n1)N
17 CN([Si](N(C)C)(N(C)C)C)C
18 [C@]12([C@@H](01)C[C@@H](CC2)C(=C)C)C
19 N(CCCCCC)(CCCCCC)N=0
20 C(=0)(N1CCN(CC1)CC=C)CC(=O)NN
21 Fclccc2c3cleccle3c(cc2)cecl
22 CCCN1CCC(=0)CcC1
23 c12¢([nH]nc1O)cc(cc2Cl)lI
24 FC(C1=[NH]S(=0)(=0)NC(=C1)C)(F)F
25 Fclcee(c2clen[nH]2)I
26 clnc(=0)c(c[nH]1)Br



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

COclccc(ccl)clnec[nH]L
C[SiH](C(C)(C)C)C(C)(C)C
COCCNI1CCN(CC1)CCINJ#C
cl(c(c(cc(cl)/C=C\C(=0)0)OC)0OC)S(=0)(=0O)Ncilcce(ccl)C(=0)0
c12¢([nH]c(c1)C(=0)OC)ccec2
cl(cc(ce(cl)C(C)C)C(C)C)C(C)C
O[C@H]1CCC(=C)I
Cl(=0)[C@H]2[C@@H](C1)C=CC2
CCN1Cccocc1

CCOP(OP(OCC)OCC)0OCC
cl(n2cccec2)cec(cnl)l

FC(=C(C(F)(F)F)Br)F
CC(INH2]NC(C)(C)C)(C)C
COP(=0)(SCclnc(N)nc(n1)N)OC
coccococceoc
Cl2([C@@H](01)C(=0)0c)cceeez
CN(/C=N/clcc[nH]c(=0)n1)C

cocicscl
Cl[C@H]1CC[C@@H]2[C@@H](C1)NON20
Fclcce(c2clen[nH]2)Br
BrC[C@@H]1CC[C@H](O1)clcenccl
O=CCC(C(C(F)(F)F)(F)F)(F)F
n12c(=NCC1)ssc2=S

Brcin[nH]cnl

CC(SSC(C)(Cc)o)(C)C
CC1CCN(CC1)CCCS(=0)(=0)0
olnc2c(nl)nclc(n2)[nH]c2c([nH]1)clnsnclcc2
C12=CNCCC[C@@H]1C=C(C=C2)0C

C\1=C/C=N\[C@H]2C[C@@H]2N/C=C/C=N\[C@ @H]2[C@@H](N1)C2

COP(=0)0C

N#Cclncn2clnnn(c2=0)C
0O=S1(=0)CC=CC1
c1(/C=C\2/C(=C(C=N2)C)C)c(c(c[nH]1)C)C
CSclsce(cl)/C=N/NC(=0O)N
O=CN1CCN(CC1)C=0
Cclcc(C)nc(nl)Ncleee(ccl)OC(F)(F)F
ICC(C(F)F)(F)F
C[C@H]1CCCC[C@H]IN[C@H]1CCS(=0)(=0)C1
C1CCCC(CC1)NC1ICccoce:
c1(nncol)SCC(=0O)N

OCcccececececececceceo
C1=CC=CC=c2c(=C1)nclcccccln2
NCCOCCN

c1(c(cen(c1=0)C)OC)C#N



71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

S(Cclnnn[nH]1)Cclnnn[nH]1
CN1CCN(CC1)C(=O)NC(C)(C)C
CN1CCN(CC1)C(=O)N
FC(C(Ch(CHCH(C(CH(F)F)F
OC(=0)Cnlnc2c(nl)ccec2
CIC(=0)CCC[Ssi](Ch(cnc
c1(c2cce(cc2)OC)cec(ccl)OC
Brclccec(cel)clecee(cl)Cl
CO[SsiJ(oC)(oC)oC

BrCclonc(cl)Br

cl(c2cneen2)cenol
NN1C(=S)S[C@H]2[C@@H]1CS(=0)(=0)C2
Nclccc2=c3c(=c2cl)ccee3
N#Cclc(N)onclclcce(cecl)Br
O=Nclc(N)nc(ncIN)N
Cnlc(COc2cccec2)nnelS

N#CCCSSCCC#N

CCCCcCcCcCC[C@H]1c0o1
cl(c2cccec2)nc2ce(sl)ceec2
CCSclncee(c1C#N)cleee(cecl)Cl
C=CS(=0)(=0)0

O=C1CNc2c(N1)cnec(n2)N
NC[C@@H]IN[C@H](CCICN([C@H]IN)O
N[C@]12C[C@H]3C[C@@H](C2)C[C@@H](C1)C3
c1(C(=0)NC2CC2)cn(ncl)CCC(=0)0O
OC(CHCC(C)(C)C)cHCC(C)(CO)C
C(C(=C/C=N/C(C)(C)C)C[SI](C)(C)O)[Sil(C)(C)C
Fclccc2c(cl)c(=0)nlc(n2)CCCCCl
C1CC(Cl)CNC[C@H]1Ccccol
CICCNC(=0O)N(Ccchcccl

0O=CclccceclOC

Clclnce(ncl)OC

nl(c2ccc(cc2)C)c(cececl)C=0
CIC[C@@H]1CN(O)[C@H]([C@@H](N1)C#N)N
CCCnlccc(n1)C=0
€12c3c([nH]c1C(=0)CCC2)cccc3
Nclcee(c(cl)Cl)Oclec(C)ee(cl)C
cl(c(n[nH]c(=0)n1)C)N/N=C/clcccecl
c12n(c(nclcecc2)CC)CC(=0)0
NCCclc(C)nn(cIN1CCOCCL)C
COCCN(cccenccecl

COS(=0)(=0)0C

nlccc2[nH]cc(c2cl)Br

BrN1C(=0)CCC1=0



115 c1(/C(=C/C=0)/Cl)ccc(ccl)F

116 OCc1[nH]c2c(nl)cclc(c2)[nH]cnl

117 N[C@H]1CCN(CC1)C(=0)clcccecl
118 C[si]i(c)ccel

119 c1(n(nnn1)CCCC)NCclcceecl

120 O=C=NC[C@@H]1CCC[C@H](C1)CN=C=0
121 c1(C(=0)CSc2[nH]c(nn2)N)cccecl

122 clcce(ccl)cdinc2c([nH]1)ccec2

123 NN1C(=0)CCC1=0

124 C#CC=0)[Si](C)(C)C

125 clccc2c(cl)clececclelc2cceccl

126 N#CC1=CC[C@]2([C@]1(CC)CC=C2C#N)C
127 CC(=O)Nclnc2c(sl)cce(c2)Br

128 N#CC(=C(C#N)C#N)C#N

129 Scl[nH]c(=0)c2c(nl)n(nc2)clceccecl
130 C1CCCCc(CcC1)Nc1ceocen

131 cl(c2ccc(cc2)OC)nc(necl)N

132 Brclcce(sl)CCclc[nH]cnl

133 CCSclnc(N)ce(=0)[nH]1

134 n1(c(cc(ccl=0)C)C)N

135 N[C@@H]1CONC1=0

136 c12c([nH]c(=S)ncl)CC[C@H](C2)N
137 N/N=c/1\sc2c([nH]1)c(Cl)cc(c2)Br

138 c12c(nc([nH]1)CCN)ccec2

139 OS(=0)(=0)clcceenl

140 [SII(CC)(F)(F)F

141 Sclnnc(nlN)S

142 cl([C@@H](CN2CCN(CC2)C)N)cceecl
143 CCCCnlcenclCNCCOC

144 [C@@]12(c3c([C@H](C1(C)C)CC2)nnc(n3)S)C
145 Cclcc(Nc2cceec2)c2c(nl)clecceclec2
146 0S(=0)(=0)CCS(=0)(=0)0

147 NC(=N)N/N=C/1\C=CC(=0)C=C1

148 C1(=C(N[C@H](N1)C=C)C)C(=0)C
149 BrC1=CCCS1(=0)=0

150 C[C@]1(CSC(=0)S1)/C=N/O

151 FC(clcc(Cl)c(cclCHC(F)(F)F)(F)F

152 CIC(=0O)CCclc(F)c(F)c(c(c1F)F)F

153 CIC(=O)N1CCCCC1

154 CCCCOP(=0)(OCCCC)OCCCC

155 Fclcee(c(cl)F)Ocleee(c(cl)C(F)(F)F)N
156 Brclesc(cl)Cl

157 CC(CHCI[Si](C)(C)C)(C)C

158 Nil[C@@H](O)CCCC1



159
160
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Figure S1. The (A) cell-surface expression and (B) total expression of all TAS2R

TAS2R16
TAS2R42

TAS2R10

TAS2R39

B
TAS2R1

constructs when transfected into HEK293T cells. For optimal expression, RTP3 were
co-transfected with TAS2R7, TAS2R8, TAS2R9, TAS2R40, TAS2R43, and TAS2R49,
and RTP4 were co-transfected with TAS2R3, TAS2R42, TAS2R48, and TAS2R60.
(Scale bar =100 um).
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Figure S2. The positive-control dose-response curves of 9 TAS2Rs that tested
negative in our system (Ji et al. 2015). y-axis represents AF/F = SEM (N = 2). “pCI”
denotes the response of mock-transfected cells to each compound. The structures of

the compounds tested are shown above each graph.



