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1. Details of Homology Modeling 

We construct the LBD of rAhR through the homology modeling. The amino acid 

sequence (P41738 [1]: 282-388) of the PAS B domain of rAhR was modeled based on 

the NMR structures of the human hypoxia-inducible factor 2α (HIF-2α) [2,3]. The 

sequence of HIF-2α shows the high homology with that of rAhR PAS B domain. 

Homology models were constructed using Modeller 10.1 [4], based on the template 

models 3F1P, 3F1O, 3F1N, 3H7W and 3H82 [5,6] obtained from the protein data bank 

(PDB) database (http://www.rcsb.org/). The 3D model was subjected to energy 

minimization using UCSF chimera 1.11rc [7]. 

2. Molecular Mechanics/Generalized Born Surface Area (MM/GBSA) methods 

to calculate binding energy (ΔGbind) between ligands and rAhR, formulas are as 

follows [8]:  

ΔGbind = Gconplex −  (Gligands + GrAhR) 

Equation consists of the following formula:  

G = 𝐸MM + Gsolv −  TS 𝐸MM = 𝐸ele + 𝐸vdw 

Gsolv = GGB + GSA 

Where Gcomplex, Gligands and GrAhR are the binding energy of complex, ligands and 

rAhR. EMM is the average gas-phase molecular mechanics energy, Eele is the energy of 

electrostatic, Evdw is the energy of van der Waals interaction, Gsolv is the electrostatic 

solvation free energy, GGB and GSA are the free energy of polar and nonpolar solvation, 

respectively, TS is the entropy contribution, temperature is 300 K.   



3. QSAR models study 
The geometries of all PACs were optimized by M06-2X functional [9] and Def2-

SVP basis set, which was carried out by Gaussian 09 program [10], to obtain the 

molecular parameters that reflect the molecular energy, charge and surface potential 

information. The dragon descriptors were calculated by Dragon 6[11]. The octanol-

water partitioning coefficient (log KOW) was further employed as a molecular descriptor, 

which was computed by EPITM Suite 4.11 [12]. Total 4908 descriptors for each 

molecule were obtained. Defined log IEQ and log %-TCDD-max datasets as endpoints, 

developed two QSAR models were developed by multiple linear regression (MLR) 

analysis via IBM SPSS Statistics 21 [13] for 62 PACs without halogen and 28 PACs 

with halogen, respectively. The statistical parameters of the fitting correlation 

coefficient square (R2), prediction correlation coefficients square (Q2), root mean square 

error (RMSE), mean absolute error (MAE), maximum positive prediction error (MPE), 

maximum negative prediction error (MNE) and systematic error (BIAS) [14], were 

calculated to quantify the statistical performance of the developed models.  

Simulated external validation was implemented to assess the predictive ability of 

developed models as described in the reference [15], in which 70% compounds were 

randomly selected to destruct new models and were tested by the rest data. Except for 

R2 and Q2 values of training set and test set, statistical parameters Q2F1, Q2F2, Q2F3 and 

concordance correlation coefficient (CCC) for validation were also used to evaluate the 

predictive ability of the models [16,17]. Leave-one-out cross validation [18] was carried 

out by Weka 3.6 [19] to represent the robustness of the models through the cross 

validation prediction correlation coefficients (Q2CV) and cross validation root mean 

square error (RMSECV). The QF12、QF22、QF32、CCC formulas are as follows [16]： 
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Where yiexp is the experimental values, yതexp is the average of experimental values, yipred 

is the predictive values, yതpred is the average of predictive values, TR is the training set 

and TE is test set. 

Williams plot was drawn by the leverage value (hi, x-axis of the 2D graph) and the 
standardized residual (SR, y-axis), to define the application domain and determine 

outliers. Herein, hi is calculated by the formula hi = xi
T(XTX)

ି1
xi, in which X is the 2D 

descriptor matrix comprised of n lines (compounds) and p columns (descriptors) and xi 
is the descriptor line vector of the compounds. The compound with |SR| >3 is defined 
as an outlier, and it should be removed from the model. The higher hi than h* (3p/n, p 
and n are the number of descriptors and compounds, respectively) indicates that the 
corresponding compound may have a large impact on the model regression [20]. 



 

 

 
Fig. S1. Ramachandran plot image of rAhR homology structure based on 3F1O which 
has the native ligand.   



 

 

Fig. S2. The ProSA analyses of the generated rAhR LBD structure model. The 
calculated quality (Z) scores (closed circles) are displayed in the context of all 
experimentally determined protein structures available in the Protein Data Bank with 
each dot representing a distinct structure solved by X-ray crystallography (light blue) 
or NMR (dark blue). The figure represents the prosa-web plot of homology rAhR model 
with a z-score value of −1.94.   



 
Fig. S3. Structural aligning the structures of the homology rAhR model (pink loop) and 

five template models (chain A of 3F1P, 3F1O, 3F1N, 3H7W and chain B of 3H82) on 

their Cα atoms. 

  



 

 

 

 

 
Fig. S4. The root-mean-square deviation (RMSD, Å) of 15 types of PACs and rAhR. 



 
Fig. S5. The root-mean-square fluctuations (RMSF, Å) of 15 types rAhR bound with 

PACs. 

 

 
Fig. S6. The hydrogen bond (purple dotted line) and π-π interaction (dark dotted line) 

diagram of complexes which 7H-benz[de]anthracen-7-one, 4-nitropyrene and 9,10-

dichlorophenanthrene were bound with rAhR. 



 
Fig. S7. The model of rat aryl hydrocarbon receptor (rAhR), the dark frame is binding 

site (angstrom = 1, center_x = 16.525, center_y = -43.151, center_z = 11.693, size_x = 

20, size_y = 14, size_z = 20). 

  



 
Table S1. Autodock vina scores of 83 PACs with rAhR. 

No Coumpounds CAS Scores 

PAHs 
1 Fluorene 86-73-7 −7.2 
2 Chrysene 218-01-9 −8.5 
3 Pyrene 129-00-0 −7.7 
4 Benz[a]anthracene 56-55-3 −8.8 
5 11H-Benzo[a]fluorene 238-84-6 −8.8 
6 11H-Benzo[b]fluorene 243-17-4 −8.5 
7 Benzo[c]phenanthrene 195-19-7 −7.1 
8 Triphenylene 217-59-4 −6.3 
9 Benzo[b]chrysene 214-17-5 −9.6 
10 Benzo[c]chrysene 194-69-4 −9.0 
11 Benzo[g]chrysene 196-78-1 −7.6 
12 Benzo[a]fluoranthene 203-33-8 −7.0 
13 Benzo[b]fluoranthene 205-99-2 −7.7 
14 Benzo[j]fluoranthene 205-82-3 −8.3 
15 Benzo[k]fluoranthene 207-08-9 −8.7 
16 Benzo[a]pyrene 50-32-8 −8.7 
17 Benzo[e]pyrene 192-97-2 −7.0 
18 Dibenz[a,c]anthracene 215-58-7 −7.0 
19 Dibenz[a,h]anthracene 53-70-3 −8.2 
20 Dibenz[a,j]anthracene 224-41-9 −7.6 
21 Picene 213-46-7 −8.3 
22 Indeno[1,2,3-cd]pyrene 193-39-5 −7.7 
23 Naphtho[2,1-a]pyrene 189-96-8 −7.4 
24 Naphtho[1,2-b]fluoranthene 111189-32-3 −7.9 
25 Naphtho[1,2-k]fluoranthene 238-04-0 −8.1 
26 Naphtho[2,3-b]fluoranthene 206-06-4 −8.1 
27 Dibenzo[a,e]fluoranthene 5385-75-1 −7.4 
28 Dibenzo[a,k]fluoranthene 84030-79-5 −7.3 
29 Dibenzo[b,k]fluoranthene 205-97-0 −7.7 
30 Dibenzo[a,l]pyrene 191-30-0 −7.9 
31 Dibenzo[a,e]pyrene 192-65-4 −7.8 



No Coumpounds CAS Scores 
32 Dibenzo[a,i]pyrene 189-55-9 −9.0 
33 Dibenzo[a,h]pyrene 189-64-0 −9.5 
34 Naphtho[2,3-a]pyrene 196-42-9 −7.2 
35 Naphtho[2,3-e]pyrene 193-09-9 −7.5 

M-PAHs 
36 1-Methylanthracene 610-48-0 −8.1 
37 2-Methylanthracene 613-12-7 −8.1 
38 9-Methylanthracene 779-02-2 −7.8 
39 1-Methylphenanthrene 832-69-9 −8.1 
40 2-Methylphenanthrene 2531-84-2 −8.0 
41 3-Methylphenanthrene 832-71-3 −7.9 
42 1-Methylchrysene 3351-28-8 −8.5 
43 2-Methylchrysene 3351-32-4 −9.1 
44 3-Methylchrysene 3351-31-3 −8.9 
45 4-Methylchrysene 3351-30-2 −8.5 
46 6-Methylchrysene 1705-85-7 −8.4 
47 1-Methylpyrene 2381-21-7 −7.8 
48 2-Methylbenz[a]anthracene 2498-76-2 −8.2 
49 3-Methylbenz[a]anthracene 2498-75-1 −8.7 
50 6-Methybenz[a]anthracene 316-14-3 −8.4 
51 7-Methylbenz[a]anthracene 2541-69-7 −8.1 
52 10-Methylbenz[a]anthracene 2381-15-9 −8.0 
53 6-Methylbenzo[a]pyrene 2381-39-7 −7.6 
54 10-Methylbenzo[a]pyrene 63104-32-5 −7.9 
55 11-Methylbenzo[a]pyrene 16757-80-5 −7.5 

O-PAHs 
56 7H-Benz[de]anthracen-7-one 82-05-3 −7.1 
57 Benz[a]anthracene-7,12-dione 2498-66-0 −7.6 

S-PAHs 
58 Benzo[b]naphtho[1,2-d]thiophene 205-43-6 −7.1 
59 Benzo[b]naphtho[2,1-d]thiophene 239-35-0 −7.8 
60 Benzo[b]naphtho[2,3-d]thiophene 243-46-9 −7.4 

N-PAHs 



No Coumpounds CAS Scores 
61 1-Nitropyrene 5522-43-0 −7.5 
62 4-Nitropyrene 57835-92-4 −7.2 

Cl-PAHs 
63 9-Monochlorofluorene 6630-65-5 −7.3 
64 2-Monochloroanthracene 17135-78-3 −7.8 
65 9-Monochloroanthracene 716-53-0 −7.4 
66 1,9-Dichlorophenanthrene 1006693-48-6 −7.6 
67 3,9-Dichlorophenanthrene 7473-66-7 −7.8 
68 9,10-Dichlorophenanthrene 17219-94-2 −6.1 
69 3,9,10-Trichlorophenanthrene 800409-57-8 −6.1 
70 3,4-Dichlorofluoranthene 108079-33-0 −7.6 
71 3,8-Dichlorofluoranthene 25911-52-8 −7.8 
72 1-Monochloropyrene 34244-14-9 −7.7 
73 6-Chlorochrysene 95791-46-1 −7.9 
74 6,12-Dichlorochrysene 144757-71-1 −7.0 
75 7-Chlorobenz[a]anthracene 20268-52-4 −8.0 
76 7,12-Dichlorobenz[a]anthracene 63021-10-3 −7.3 
77 6-Monochlorobenzo[a]pyrene 21248-01-1 −6.6 

Br-PAHs 
78 7-Monobromobenz[a]anthracene 32795-84-9 −7.3 
79 4,7-Dibromobenz[a]anthracene 94210-35-2 −6.0 
80 5,7-Dibromobenz[a]anthracene 1006693-52-2 −4.9 
81 7,11-Dibromobenz[a]anthracene 1006693-50-0 −5.5 
82 7,12-Dibromobenz[a]anthracene 152678-24-5 −6.3 
83 6-Monobromobenzo[a]pyrene 21248-00-0 −6.8 

 
 



Table S2. The amino acid residues with energy (kcal/mol) contributions of 15 types of PACs.  

Compounds Types 
Binding 

energy 

Benzene 

ring 
Evdw Eele GSA GGB TS Key residues (contribution energy: kcal/mol) 

Fluorene PAHs −15.24 2 −27.42 −1.22 −3.67 2.80 −14.43 
Arg350(−3.05), Leu302(−1.43), Ile301(−1.26), 

Phe285(−1.11), Leu351(−1.10) 

Triphenylene PAHs −19.35 3 −32.67 −1.35 −4.46 3.48 −15.77 
Ile323(−2.41), Pro295(−2.21), Thr294(−1.89), 

Phe349(−1.14) 

Benzo[b]chrysene PAHs −24.02 5 −39.38 −0.78 −5.04 3.76 −17.58 

Arg316(−2.68), Phe349(−2.23), Phe322(−1.95), 

Phe352(−1.93), Leu313(−1.48), Gly317(−1.31), 

Ser318(−1.28), Thr294(−1.14), Pro295(−1.11) 

Benzo[g]chrysene PAHs −26.39 5 −39.92 −1.38 −5.27 3.83 −16.57 
Tyr308(−2.60), Ile339(−2.28), Val348(−2.11), 

Pro295(−1.83) 

2-methylphenanthrene M-PAHs −7.37 3 −22.03 −1.83 −3.53 3.46 −16.63 
Arg316(−2.72), Leu313(−1.37), Leu302(−1.36), 

Arg350(−1.02) 

2-methylchrysene M-PAHs −19.10 4 −34.42 −0.45 −4.88 2.85 −17.93 
His289(−1.87), Val348(−1.69), Pro295(−1.55), 

Phe293(−1.54), Met346(−1.11), Leu313(−1.09) 

11-methylbenzo[a]pyrene M-PAHs −17.46 5 −30.64 −3.03 −4.25 4.81 −15.82 Arg316(−4.81), Arg350(−4.13), Met346(−1.08) 

7H-benz[de]anthracen-7-one O-PAHs −19.91 4 −32.89 −1.8 −4.39 3.72 −15.59 
Met346(−2.7), Pro295(−1.90), Phe293(−1.47), 

Val348(−1.40), His289(−1.38) 



Compounds Types 
Binding 

energy 

Benzene 

ring 
Evdw Eele GSA GGB TS Key residues (contribution energy: kcal/mol) 

7,12-benzo[a]anthraquinone O-PAHs −21.06 4 −36.95 −1.21 −4.45 3.69 −18.02 
Tyr308(−4.37), Pro295(−1.83), Tyr320(−1.59), 

Thr347(−1.46), Leu313(−1.23), Met346(−1.10) 

Benzo[b]naphtho[2,1-

d]thiophene 
S-PAHs −18.37 3 −32.67 −1.65 −4.13 3.62 −16.64 

Phe349(−2.54), Pro295(−1.97), Thr347(−1.70), 

Thr294(−1.58), Val348(−1.15) 

4-nitropyrene N-PAHs −18.11 4 −32.30 −3.16 −4.49 4.99 −17.19 
Arg316(−2.52), Val348(−2.51), Phe349(−1.74), 

Thr347(−1.22) 

9,10-dichlorophenanthrene Cl-PAHs −13.56 3 −25.87 −1.16 −3.62 2.67 −14.52 
Arg316(−3.60), Phe352(−3.59), Tyr308(−1.27), 

Phe349(−1.18) 

7-chlorobenz[a]anthracene Cl-PAHs −22.84 4 −36.33 −1.00 −4.69 3.22 −16.08 

Phe349(−2.97), Leu313(−1.56), Pro295(−1.39), 

Val348(−1.39), Phe352(−1.30), Tyr308(−1.23), 

Arg350(−1.21), Leu351(−1.17), Leu302(−1.02) 

7,12-

dichlorobenz[a]anthracene 
Cl-PAHs −25.06 4 −38.79 −1.65 −4.90 3.72 −16.71 

Arg316(−2.89), Phe349(−2.79), Tyr308(−1.81), 

Pro295(−1.79), Val348(−1.78), Leu313(−1.45) 

7,11-

dibromobenz[a]anthracene 
Br-PAHs −26.28 4 −38.73 −1.84 −4.82 3.94 −15.30 

Arg316(−4.90), Phe349(−3.36), Arg350(−1.83), 

Pro295(−1.25) 



Table S3. The experimental and predictive log IEQ values and selected molecular descriptors values in model (1). 

No Compounds 
Log IEQ 

Exp. 

Log IEQ 

Pred. 
SpMin2Bh(m) HATS5p σ MATS5s H6e E2v SpMax8Bh(i) 

1 Benzo[k]fluoranthenea 3.62 3.57 2.14 0.09 9.73 −0.03 0.24 0.26 2.67  

2 Indeno[1,2,3-cd]pyrene 3.29 2.52 2.06 0.11 10.52 −0.09 0.20 0.28 2.72  

3 Chrysene 3.13 2.48 2.01 0.11 8.70 −0.13 0.33 0.25 2.49  

4 Benzo[b]chrysene 3.12 2.06 2.10 0.09 10.07 −0.03 0.49 0.25 2.77  

5 Benzo[j]fluoranthenea 3.07 3.08 2.14 0.11 10.05 −0.11 0.31 0.28 2.72  

6 Naphtho[1,2-k]fluoranthenea 2.99 2.50 2.14 0.25 9.82 −0.09 0.24 0.28 2.78  

7 3-Methylchrysenea 2.97 1.83 2.02 0.12 8.71 −0.03 0.34 0.27 2.65  

8 Benzo[c]chrysenea 2.95 2.36 2.09 0.22 8.74 −0.08 0.25 0.28 2.72  

9 Naphtho[2,3-b]fluoranthenea 2.90 2.07 2.06 0.08 10.07 −0.03 0.47 0.25 2.85  

10 Dibenz[a,h]anthracene 2.74 2.85 2.10 0.08 9.30 −0.03 0.41 0.26 2.79  

11 Dibenzo[b,k]fluoranthenea 2.70 3.78 2.17 0.08 9.70 0.01 0.37 0.25 2.91  

12 3-Methylbenz[a]anthracenea 2.59 2.18 2.03 0.12 9.55 0.00 0.26 0.25 2.67  



No Compounds 
Log IEQ 

Exp. 

Log IEQ 

Pred. 
SpMin2Bh(m) HATS5p σ MATS5s H6e E2v SpMax8Bh(i) 

13 6-Methylchrysenea 2.42 2.46 2.02 0.16 8.81 −0.15 0.36 0.26 2.74  

14 Dibenz[a,c]anthracenea 2.42 2.26 2.05 0.08 9.27 −0.01 0.32 0.29 2.88  

15 Naphtho[2,1-a]pyrenea 2.41 2.31 2.12 0.10 10.45 −0.09 0.46 0.27 2.81  

16 7-Methylbenz[a]anthracenea 2.37 1.44 2.02 0.19 9.71 −0.14 0.34 0.27 2.70  

17 Benzo[b]fluoranthenea 2.36 2.82 2.06 0.11 9.14 −0.09 0.29 0.26 2.55  

18 2-Methylchrysenea 2.31 2.22 2.02 0.13 8.69 −0.13 0.48 0.25 2.72  

19 Naphtho[1,2-b]fluoranthenea 2.12 2.42 2.06 0.09 9.76 −0.12 0.40 0.29 2.85  

20 Benzo[a]pyrenea 2.07 2.08 2.02 0.12 10.46 −0.08 0.22 0.26 2.68  

21 Fluorenea 0.04 −0.74 1.97 0.26 7.62 0.05 0.13 0.26 1.72  

22 Pyrenea 1.91 1.46 1.86 0.14 9.46 −0.11 0.00 0.27 2.43  

23 Benz[a]anthracenea 1.66 1.99 2.02 0.09 9.51 0.02 0.19 0.26 2.47  

24 11H-Benzo[a]fluorenea 0.94 0.39 2.00 0.27 8.57 −0.01 0.25 0.25 2.40  

25 11H-Benzo[b]fluorenea 0.28 0.74 2.00 0.19 8.61 0.04 0.25 0.25 2.37  



No Compounds 
Log IEQ 

Exp. 

Log IEQ 

Pred. 
SpMin2Bh(m) HATS5p σ MATS5s H6e E2v SpMax8Bh(i) 

26 Benzo[c]phenanthrene 0.26 0.69 2.00 0.25 8.77 0.00 0.07 0.30 2.48  

27 Triphenylenea 0.11 0.02 1.88 0.13 7.81 −0.09 0.26 0.32 2.44  

28 Benzo[a]fluoranthenea 0.63 0.80 2.07 0.11 10.97 0.03 0.24 0.30 2.62  

29 Benzo[e]pyrene 0.58 0.93 1.94 0.13 9.16 −0.03 0.22 0.29 2.61  

30 Benzo[g]chrysenea 0.93 1.36 2.03 0.22 8.91 −0.03 0.25 0.29 2.82  

31 Dibenz[a,j]anthracene 1.77 1.20 2.03 0.22 9.23 −0.03 0.25 0.29 2.82  

32 Picenea 1.48 2.59 2.10 0.09 8.72 −0.14 0.61 0.26 2.77  

33 Dibenzo[a,e]fluoranthenea 0.11 0.49 2.10 0.19 10.59 0.04 0.31 0.31 2.88  

34 Dibenzo[a,k]fluoranthenea 2.50 2.42 2.17 0.07 11.36 0.08 0.26 0.28 2.86  

35 Dibenzo[a,l]pyrenea 0.00 0.10 2.03 0.22 10.35 0.05 0.25 0.29 2.82  

36 Dibenzo[a,e]pyrene 1.32 1.17 2.04 0.10 10.05 −0.04 0.38 0.31 2.91  

37 Dibenzo[a,i]pyrenea 1.67 1.30 2.09 0.10 10.76 −0.06 0.56 0.26 2.83  

38 Dibenzo[a,h]pyrenea 0.72 0.46 2.09 0.11 11.73 −0.06 0.64 0.26 2.87  



No Compounds 
Log IEQ 

Exp. 

Log IEQ 

Pred. 
SpMin2Bh(m) HATS5p σ MATS5s H6e E2v SpMax8Bh(i) 

39 Naphtho[2,3-a]pyrene 1.15 1.80 2.12 0.09 11.74 −0.03 0.40 0.26 2.81  

40 Naphtho[2,3-e]pyrene 1.83 2.72 2.09 0.09 9.25 0.04 0.32 0.27 2.87  

41 1-Methylanthracenea 0.08 0.04 1.93 0.17 9.86 0.01 0.12 0.27 2.35  

42 2-Methylanthracene 0.20 0.17 1.93 0.12 9.80 0.07 0.21 0.25 2.37  

43 9-Methylanthracenea −1.74 −0.19 1.90 0.27 10.03 −0.20 0.22 0.25 2.26  

44 1-Methylphenanthrene 0.72 0.75 1.90 0.20 8.13 −0.15 0.22 0.28 2.37  

45 2-Methylphenanthrenea 1.43 2.00 1.91 0.15 7.99 −0.11 0.19 0.25 2.38  

46 3-Methylphenanthrenea 0.77 1.05 1.91 0.13 8.05 0.01 0.09 0.28 2.37  

47 1-Methylpyrene 0.65 0.42 1.89 0.19 9.65 −0.08 0.08 0.29 2.53  

48 6-Methybenz[a]anthracenea 2.73 2.27 2.02 0.13 9.53 −0.03 0.26 0.24 2.62  

49 2-Methylbenz[a]anthracenea 1.58 1.69 2.03 0.10 9.59 0.10 0.16 0.27 2.61  

50 10-Methylbenz[a]anthracene 1.34 1.58 2.03 0.10 9.50 0.01 0.30 0.27 2.66  

51 1-Methylchrysenea 1.25 1.26 2.02 0.16 8.77 −0.15 0.46 0.28 2.61  



No Compounds 
Log IEQ 

Exp. 

Log IEQ 

Pred. 
SpMin2Bh(m) HATS5p σ MATS5s H6e E2v SpMax8Bh(i) 

52 4-Methylchrysenea 1.68 1.76 2.02 0.17 8.91 −0.23 0.48 0.27 2.63  

53 6-Methylbenzo[a]pyrenea 0.11 0.44 2.02 0.21 10.60 −0.15 0.40 0.28 2.73  

54 10-Methylbenzo[a]pyrene 1.53 1.06 2.03 0.17 10.58 −0.21 0.40 0.29 2.69  

55 11-Methylbenzo[a]pyrenea −0.40 0.22 2.02 0.17 10.58 −0.09 0.47 0.27 2.72  

56 7H-Benz[de]anthracen-7-onea 0.75 0.77 1.93 0.13 9.71 −0.08 0.16 0.30 2.59  

57 Benz[a]anthracene-7,12-dione −0.70 −0.35 1.99 0.28 9.85 0.02 0.11 0.29 2.55  

58 Benzo[b]naphtho[1,2-d]thiophenea 0.28 0.38 1.96 0.13 8.69 −0.02 0.19 0.30 2.27  

59 Benzo[b]naphtho[2,1-d]thiophene 1.22 1.90 1.98 0.11 8.57 −0.07 0.19 0.27 2.28  

60 Benzo[b]naphtho[2,3-d]thiophene 1.05 0.66 1.98 0.11 9.21 0.02 0.18 0.29 2.35  

61 1-Nitropyrenea 0.89 0.48 1.86 0.13 10.25 −0.11 0.10 0.29 2.53  

62 4-Nitropyrene −1.40 −1.39 1.86 0.13 10.14 −0.04 0.13 0.34 2.50  

Note: a forms the training set, Log IEQ Exp. are the experimental values of log IEQ and Log IEQ Pred. are the predictive values of log IEQ. 
  



Table S4. The experimental and predictive log %-TCDD-max values and selected molecular descriptors values in model (2). 

No Compounds 
Log %-TCDD-max 

experimental values 

Log %-TCDD-max 

predictive values 
HGM EHOMO ATSC1e 

1 9-Monochlorofluorenea −0.05 0.01 7.86 −0.28 0.01 

2 2-Monochloroanthracene 0.11 0.10 6.62 −0.25 0.01 

3 9-Monochloroanthracenea −0.05 0.02 6.60 −0.25 0.01 

4 1,9-Dichlorophenanthrene 0.70 0.97 6.24 −0.27 0.00 

5 3,9-Dichlorophenanthrenea 1.40 0.96 6.19 −0.27 0.00 

6 9,10-Dichlorophenanthrenea 0.93 0.96 6.22 −0.27 0.00 

7 3,9,10-Trichlorophenanthrenea 1.77 1.82 6.13 −0.27 0.03 

8 3,4-Dichlorofluoranthenea 1.26 1.25 5.71 −0.27 0.00 

9 3,8-Dichlorofluoranthene 1.59 1.36 5.71 −0.27 0.00 

10 1-Monochloropyrene 0.79 0.82 5.72 −0.25 0.01 

11 6-Chlorochrysene 1.90 1.76 5.07 −0.26 0.01 

12 6,12-Dichlorochrysenea 1.23 1.54 5.01 −0.26 0.00 

13 7-Chlorobenz[a]anthracenea 1.85 1.71 4.80 −0.25 0.01 

14 7,12-Dichlorobenz[a]anthracenea 1.15 0.80 5.60 −0.25 0.00 

15 6-Monochlorobenzo[a]pyrenea 1.40 1.51 4.62 −0.24 0.01 

16 7-Monobromobenz[a]anthracenea 1.92 1.81 4.79 −0.25 0.02 



No Compounds 
Log %-TCDD-max 

experimental values 

Log %-TCDD-max 

predictive values 
HGM EHOMO ATSC1e 

17 4,7-Dibromobenz[a]anthracenea 1.97 1.80 4.75 −0.26 0.01 

18 5,7-Dibromobenz[a]anthracenea 1.65 1.79 4.73 −0.26 0.01 

19 7,11-Dibromobenz[a]anthracenea 1.43 1.80 4.73 −0.26 0.01 

20 7,12-Dibromobenz[a]anthracenea 0.75 1.00 5.65 −0.26 0.01 

21 6-Monobromobenzo[a]pyrene 1.78 1.61 4.61 −0.24 0.02 

Note: a forms the training set.   
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