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Abstract A modified variable selection based on the estimated root mean square statistic Sp (MV SSp), has
been developed. The molecular electronegativity distance vector (MEDV) based on 13 atom type (MEDV)
and their quadratic terms were used to describe the molecular structures of polychlorinated dibenzofurans
(PCDFs), polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated biphenyls (PCBs) isomers. With
the choices of some appropriate descriptors by MV SSp, several QSAR models, between the MEDV and the
abilities of three types of persistent organic pollutants (POPs) bound to the cytosolic aryl hydrocarbon re-
ceptor (AhR), the stimulating induction to aryl hydrocarbon hydroxylase (AHH) and 7-ethoxyresorufin
O-deethylase (EROD), were built. The qualities of those models are not worse than those of literature. And
then the relations between the experiment toxicities and the molecular structures were discussed. This study
will help to provide a useful guideline for modeling and predicting the toxicity of POPs.

Keywords estimated root mean square statistic Sp; variable selection; MEDV; PCDDs,; PCDFs; PCBs,
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(persistent Organic Pollutants, POPs), X464 HLi5 Yednt
N A R B 1) g T AN BR 5 v G A6 i) i L2 5k T B
B RE A DL KR S AT 51 (B K 95D PCDFs,
PCDDs Hl PCBs A b — 3875 B AR IR B 2 A0 A A HL
R, BRI C ARk T R B R, Rk
Bith, B0, AT, e, Som o
NG, 025 il it 35 5 4F F o5 7 #2400 i (aryl
hydrocarbon hydroxylase, AHH)Fl 7- 2,48 3t W e i - i
. FE (7-ethoxyresorufin O-deethylase, EROD) 25, 4%
T IX ST HLA R NS A B 55 i) s ML B AR S 2, 3
H AR IEIEAS R 0iE 2, 0 4252 R U A2 IX LA AL
YRV A 2 B A A T = 2R, T i
—FhFR N 75 #5244 (aryl hydrocarbon receptor, AhR)[1)4s
R RN G AR, ot 2 v e ML e A
YikSG, 5 AhR SEG I —RIIMAEDEH A 3
Y REIR RN, Kk, FHAE ARR SRS 2™
ATEPEAE R R OCRE P A, (HIX 283 [ 5 () 4549 B Ak A
TOMEAE; TR, XL LI i 2 R OK = ) S R A,
PERAR 2 S At A B R AT oy B ke, AT Ae i SEge A
FUARHAR B N . E 45 K-35 2 AH 5K (quantitative
structure-activity relationships, QSAR) 4% I 4F 4 AF 254
BEVH I S T AR K™, 51 NIR R0 5T
A5 A T R DY, Ak, B QSAR v ATHL
YR AR G 000 HC R T 9T H A 2495 K.

PCDFs, PCDDs il PCBs 43 il 5 & f 44141 i 11
AhRZE S, AHH FIEROD i SAEH D& @ TIRZ
QSAR RIS S M) 1 BOR ] T LS T 13
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FHIRPERIE A A B BRI E RE TN, A TAI P 3%
Xt PCB 15 AR ISR & I3 2 K, Waller 258
3t 7 PCBs %} EROD 153 4F HIIR MR H] CoMFA J5
T JE AT LR B AR Y

FET 13 i1 2R B 1) 43 raL 1k R S 2K = (mol ecul ar
electronegativity distance vector based on 13 atoms type,
MEDV)/EAHLY QSAR 5T H LA HUAT T 73 iF 5T
BB b, A SRR MEDV $i3R T £ AiE
PCDFs, PCDDs fll PCBs s t4 {44y 451, W5UHik 1
5IX =R ATEA LG R AhR (2641, AHH
EROD HiESAENHIAIRIC R, K MEDV #iik 1)
HEILRZ, @R R, %8BI A e v S Tl

REJ), T B X SRR M TR RS, A SO STl TH 4
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o, SRS E g Sp B IEAR R
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P, 5 AHH Fl EROD )5 3:/EH. b PCDFs #1525
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# 1 PCDFs, PCDDs fll PCBs 54414 & H:Xt AhR [#)5E &1, AHH, EROD iS4 H

Tablel Structuresand binding affinity datafor AhRs, induction for AHH and EROD data set of PCDFs, PCDDs and PCBs

PECso PECso
No. |somer No. | somer
AhR AHH  EROD AhR AHH EROD
PCDFs 32 1,236,7,8-HCDF 6.569 8.833 8.907
1 PCDF 3.000 33 1,24,6,7,8-HCDF 5.081 7.373 7.533
2 2-MCDFE 3.553 34 2,3,4,6,7,8-HCDF 7.328 9.163 9.240
3 3-MCDF 4.377 PCDDs
4 4-MCDF 3.000 5.000 4.767 1 1-MCDD 4.0000 4.0000 4.0000
5 2,3-DCDF 5.326 5600 5.315 2 28DCDD 5.4949 4.0000 4.0000
6 2,6-DCDF 3609 4210 4.200 3  1,24-TrCDD 4.8861 4.3188 5.6576
7 2,8-DCDF 3590 4403  4.398 4 1,7,8TrCDD 6.6576
8 1,2,7-TrCDF 6.347 5553 5504 5 23,7-TrCDD 7.1487 6.4437 6.8539
9 1,3,6-TrCDF 5.357 5597 5472 6 1,234-TCDD 5.8861 5.4318 5.6198
10 1,3,8-TrCDF 4071 4712 4520 7 12,7,8-TCDD 6.1024 7.2147 7.9586
11 2,34-TrCDF 4721 6.821 6.606 8 1,37,8TCDD 6.7959 6.2291 6.4949
12 2,3,8-TrCDF 6.000 5604  5.807 9 2378TCDD 8.0000 10.1427 9.7212
13 1,2,3,6-TCDF 6.451  4.000  4.000 10 1,2,34,7-TCDD 5.1938 6.1805 6.0862
14 1,2,3,7-TCDF 6.951 4569  4.201 11 1,2,3,7,8-TCDD 7.1024 7.9586 7.7696
15 1,2,4,8-TCDF 5,000 4921  4.033 12 1,2,4,7,8-TCDD 5.9586 7.6778 7.9586
16 2,3,4,6-TCDF 6.456 5879 5947 13 1,2,34,7,8-TCDD 6.5528 8.6778 8.3872
17 2,3,4,7-TCDF 7.600 7.747 7.830 14 1,2,34,6,7,8,9-TCDD 5.0000 6.5086 6.1549
18 2,3,4,8-TCDF 6.699 7.383 7.425 PCBs
19 2,3,6,8-TCDF 6.658 5.983 6.108 1 2244-TCB 3.886
20 2,3,7,8-TCDF 7.387 8408  8.695 2 2345-TCB 3.854
21 1,2,3,4,8-PeCDF 6.921 6.680 6.788 3 3344-TCB 6.149 7.55 7.05
22 1,2,3,7,8-PeCDF 7.128 8595 8514 4 3445 TCB 4.553
23 1,2,3,7,9-PeCDF 6.400 7.066 7.066 5 2373,4,4- PeCB 5.367 7.06 6.92
24 1,2,4,6,7-PeCDF 7.169 6.488 6.458 6 23445 PeCB 5.387 6.02 6.25
25 1,2,4,6,8-PeCDF 5.510 5,000 4.921 7 23445-PeCB 4.854 541 5.95
26 1,2,4,7,8-PeCDF 5.886 6.975 6.830 8 23,445 PeCB 5.041 4,94 5.05
27 1,2,4,7,9-PeCDF 4.699 7424  7.416 9 33,445 PeCB 6.886 9.62 9.61
28 1,3,4,7,8-PeCDF 6.699 879  8.854 10 2,2/4455-HeCB 4.102
29 2,3,4,7,8-PeCDF 7824 9592  9.873 11 233,445 HeCB 5.149 5.68 6.05
30 2,3,4,7,9-PeCDF 6.699 8102 81237 12 233,44 5-HeCB 5.301 6.15 59
31 1,2,3,4,7,8-HCDF 6.638 9449 9421 13 2,3/44'55- HeCB 4.796 4.88 5.05
14 23,445,6-HeCB 4.004
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Fix$, B2y PCDFs w4y 15 10 #hkfd(—O0—)
SUH IRk, I LAZ R AR B S (Bl 2 il 1 7
5 824l b E, Xkt MEDV ik 1347 9 4, PCDDs
) MEDV ik 73547 10 4>; 11 PCBs R A7 %6 2(~C~),
3(=~C~), 13(Cl—) = A, H MEDV #iid 175 N
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14, 15, 25, 26, 36, 91, ‘AT 143 AR R 13 i f- R A
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HAT, QSAR GBS, MK MR 7 ik He
JUANIE MR e (F IR 1) AT BRI E 2L 7. QSAR £
U A BB AR TR CARE TIRE, Wiigd
[l )5, g dg /N 3/ R4 S IR, AR SVEII L R
AL H P VSMP kB3t A A
T n NI FEA) G A T4 75 22 N fe /N3 HE 1 Sp
it B2t o S
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G R IME, A A IR 1 4 A B S
FEPERE. (HR AR S bRt R e, 4R AT i/ Sp
HERALGGEHE 22 AMLA), REERRE,
HOHSEA R, BRI, AR Seit i SpAs Ik FEbR
HELE ST — Pl I AR BB 0TV, MR ATl v 387 2%
Mg it & Sp MM IEAZ &k % 77 % (modified variable
selection based on the estimated root mean sguare statistic
Sp, MVSSp), HLEEAS B E WAL EECR 1IN IFLR, T
AR T Sp A, AR5 FFELEL Sp KK, Hids
HETARME 2 UL MR AL ) — IR, FEAR KR AR EE KT
AR 3L L, SERRE P AR AT E
M, ZFERT LUK g D o5 AR E T ik T

(1) #ETrE L EE vn, R SR N B AR
FEBE x(n, p) HIE H— AT 4E x(n,vn) THE vn AR ]
) EAH S REGERE R, W R PR ICHEAFE R Tt %
BEIARE ron, IAANTHEZAR A G Sp (HIT L HI%
MK IME Sper B, IXHF8E S IR H A2 519 5 AH
KABOKT BA R AR AR RO, wlk
Rt G AR/ TR reg, WITHHEIFORE I Sp Gt i,
RIEE T —MHHIFEAZ R 7R Sp Gvh R AT L,
TRB /N SpE, HEIEEE wn NGRS,
IS BAG By Sp AR 20 A B A 2 AR B R R
T

(2) HHEAF BN BRAL TR KRG TS5 B
MIRARK R, ¥ RAZE RMSE, F 4iil &Ll J LOO A8
BRI IA R L g, BT ZE RMSV.

(3) WIRILAFAEB A BOESEN 4R, 1R

©)

IR, 4k

Bl s, RZHENT 2.

(4) WAFRAS SRR vn (1, 2, 3, 4, )AL 746
T E 4 R 1A ()N B 0 TR Bt A A B L 4
KT HTAS /N, T 533 D il 5 A% 0 Py 1 0 7 i /),
I, BAELEIE M p fH, 8 Sp BB, AR, fEfisy
HHATRH I, MG REUE LRI AR S vn (R34
I, MiAE LOO 22 HARSG N, AHOCEREL o B vn (390 31
—EAEJE AT T N B RMSV AL A Sp 25fel. [A]
I, IEFEEAL RIS, LRI R ARBUR AR T AL 2 21
3 fELLERIAAET, HEHRE Sp Giit e ik R ED,
TS W R FERT ) ARAE I B 74, W Sp —H
R, RIS R B4 R R /N Sp i, BER, 7
ZEL IS Sp, q fl RMSV = /ANgeil A, ok 2 AUl —
B, I RABNE Sp, BKH q AN
RMSV AR s 41 4, I HASRHUS AT 5e > 1) HAE 4
Ja de L A, JELLIE T AR 2 o0 IRl A
(Multi-Linear Regression, MLR) J7 % ¥4 4 37 f 48 1)
QSAR BLAL. FirA (1 vH SR &l i 11 g e 7 S B

2 HFR5i1TR

21 £T MEDV #iR FRISRM FEIZE

FRHE MV SSp 757 i 22, LA PCDFs k9l it W 1% 77 ¥
R T HRE L. A PCDFs R4 MEDV ik
Tk R e B A (1, 2, 3, ) Rl ARR,
AHH F1 EROD [J5E5 8i pECso {H V. 2 Ju 2R M A5,
WRIGIESE Sp Guit /1A, JERUL P A IR
IR, 3% 2 FE 1, 2 43 5124 PCDFs ¥ % S i 7R 43l 5
AhR, AHH Fil EROD 5555 75 pECso (A MEDV H
WRTHCH I Sp et =R RMSV (1915 45 5L K Ak fa 3
K, nTLLERIL Sp /e R HHUAR] 6 IH /M, DRI,
B R 6 MR T (HiR 1754 25, 26, 33, 36,
85, 91 M Tl L. [FIFEFRATT AT LIS %) 31 4~ PCDFs S+
FAKT AHH (1) SI256 # P RN, AR B3O 4 (Rfid 117
520 14, 22, 25, 33)If Sp fEf b, K E T HEA T
LRI 4, [RIFERTLITS 2] 31 > PCDFs S f4xt
EROD [JSEEe a5 Mk i A AL Ny 4 MBS A 775
h 14,22, 25,33). JiAMNE 2 FIEE 2 TP ERATT R DA B
RO IE I 35 7 K i 25 (RMSE)— BLAE R B%.

Fe M FIRE 738, AT LIS 2] PCDDs, PCBs Al
AR = 2RA A4 % ARR, AHH AT EROD ) Sz 46 75 1
5 MEDV #iik 72 s 74, TR SOk et
THRMEERY TR 3. i ra s E, A
[Fi) S 56 75 P Hidis FH 22 e et [ml A 732, i T BAY il 5 4%
H BRI HER -, 73k 2 fIk 3 p AT I LR
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R 2 PCDFs =Tt 2tk 5 AW £ MEDV #fik 121 & B R 4 o
Table2 The statistic of various combinations of the descriptors for experiments of PCDFs

Eilips i filiik ¥ o R RMSE RMSV Sp F
PCDFs, AhR, n=34
1 14 0.5165 0.5592 0.9100 0.9541 0.02838 41.8695
2 26, 36 0.6204 0.6897 0.7636 0.8484 0.02131 36.6669
3 26, 36, 91 0.7033 0.7684 0.6597 0.7543 0.01700 36.4915
4 14, 15, 22, 85 0.7162 0.8068 0.6025 0.7450 0.01519 34.4578
5 15, 22, 33, 36, 91 0.7371 0.8288 0.5671 0.7173 0.01446 31.9549
6 25, 26, 33, 36, 85, 91 0.7669 0.8604 0.5122 0.6856 0.01270 33.8915
7 22, 25, 26, 33, 36, 85, 91 0.7432 0.8619 0.5094 0.7238 0.01357 29.4163
8 14, 22, 25, 26, 33, 36, 85, 91 0.6890 0.8621 0.5090 0.8101 0.01467 25.7937
9 14, 15, 22, 25, 26, 33, 36, 85, 91 0.6617 0.8621 0.5090 0.8550 0.01595 22.9289
PCDFs, AHH, n=31
1 91 0.4794 0.5215 1.1408 1.1919 0.04968 32.6975
2 26, 36 0.5646 0.6327 0.9996 1.0927 0.04096 25.8370
3 26, 85, 91 0.5960 0.6902 0.9180 1.0590 0.03721 22.2745
4 14,22, 25, 33 0.6296 0.7431 0.8360 1.0218 0.03332 21.6929
5 14, 22, 33, 36, 85 0.5899 0.7461 0.8310 1.1120 0.03567 17.6344
6 14, 22, 33, 36, 85, 91 0.5687 0.7465 0.8304 1.1533 0.03872 14.7252
7 14, 22, 25, 33, 36, 85, 91 0.5355 0.7476 0.8286 1.2156 0.04206 12.6943
8 14, 15, 22, 25, 33, 36, 85, 91 0.5180 0.7482 0.8276 1.2490 0.04595 11.1423
9 14,15, 22,25, 26, 33,36,85,91 04721 0.7496 0.8253 1.3428 0.05027 9.9779
PCDFs, EROD, n=31
1 91 0.4644 0.5062 1.2396 1.2928 0.05866 30.7506
2 26, 36 0.5776 0.6434 1.0534 1.1509 0.04549 27.0642
3 26, 85, 91 0.6150 0.7065 0.9557 1.1058 0.04033 24.0663
4 14, 22, 25, 33 0.6454 0.7540 0.8748 1.0685 0.03649 22.9933
5 14,15, 22, 25, 33 0.6281 0.7542 0.8746 1.0975 0.03951 18.4085
6 14, 15, 22, 25, 26, 33 0.5689 0.7567 0.8701 1.2069 0.04251 15.5510
7 14, 15, 22, 25, 26, 33, 36 0.5477 0.7586 0.8667 1.2580 0.04602 13.4670
8 14, 15, 22, 25, 26, 33, 36, 91 0.5283 0.7594 0.8653 1.3001 0.05023 11.8351
9 14, 15, 22, 25, 26, 33, 36, 85, 91 0.4917 0.7596 0.8649 1.4071 0.05520 10.5334
—*— Sp(AHH) 5 —a—RMSE (AHH)
0.05 —4— S, (EROD) g 121
% —v— RMSV (AHH)
0.04 - g 10F —<— RMSE (EROD)
u g —»—RMSV (EROD)
0.03 % 0.8
0.02 é
’ 0.6
0015 4 6 8 10 0 1 4 6 8 10
Number of descriptors in the subset Number of descriptors in the subset
Bl 1 PCDFs FAEMAIIFE Sp MBS0k, B 2 PCDFs TR AR R 22 BE AR s A AR 1k
Figure 1 Variation of the Sp with the number of descriptorsin Figure 2 Variation of the root mean square error with the

the optimal subset of PCDFs number of descriptorsin the optimal subset of PCDFs
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& 3 PCDDs, PCBs M2 H — KA 5P K =Rl ga i3 ME 15 I flt MEDV ik 141 5 OB AL G vt
Table 3 The statistic of optimized combinations of the MEDV descriptors for experimenta toxicity of PCDDs, PCBs and PCDFs+

PCDDs+PCBs
AR FEARKL k14 iR+ o R? RMSE RMSV Sp F
AhR 14 3 142501 07361 09003 0.3273 05859 0.01665 39.1168
PCDDs AHH 13 3 152526 07883 0.8901 05860 08214 0.06200 32.3858
EROD 13 3 141536 0.7674 09035 05011 07975 0.04533 37.4710
AhR 14 4  1526,36,91 05564 0.8068 0.3688 06036 0.02645 13.5750
PCBs  AHH 9 2 1525 04783 07998 0.6374 10648 0.12189 15.9783
EROD 9 2 1525 01933 0.6858 0.7293 12841 0.15956 8.7296
PCDEs AhR 62 7  1522,26,36,82,85,91 06267 07078 0.6814 07749 0.01005 21.1087
PCDDs AHH 54 6  14,2526,33,36,91 05238 0.6424 09849 11504 0.02483 15.5697
PCBs  EROD 54 6  14,2526,33,36,91 0.4996  0.6257 1.0149 11904 0.02637 14.4894
2, Presr B b s D IREAEC 9, R 2, B Z 7 11 NERAEY, BIFEAEA—3, AL L.

YA AR A 3 A5 LA L, Rl BT £ ot
VR R A AR AR AL 3 fF UL RSk,

PSR A i B SCHR[3,6,11~ 15 AH LU (LR 4,
b n ARSI R b A B o 2, 7EAH
FIREABL AT R, LOO A8 H IR of, KA % R %k
R® A7 ek 3% o124, v, Tuppurainen™ [t 5t
PCDFs it AhR 32 {ARE A8 1) o Rl RE#R ELAS SCAZE K,
HPLSEIARI R A T 114 Ll sy, 1 PCBs ALY LA
i ZE, A HCN 3, ACh 4, NIX— ik
F, A BB RN IZA] Y, PCDDs FB AL Le AL

SCHR[3,11,13,24] 55 ik H it & dli b, PCDFs I i A6
#H, PCDDs T A5 T 11 MRtk &4, Bradley™
FAMEINT 20N A, xEegE i, FUet A
SCHEE S, AP rh s T AR AEAS, A ] Refif3 48
WS R, INZFEARBA—3, ANReR k1T
.
22 HTHEMEBFAMBISEYFTENXR

Wt MVSSp 7772, #1153 T 5T MEDV ik 1
i) PCDF, PCDDs, PCBs VL&A= =590 s
AhR, AHH Il EROD sS4 5 PR (1) A QSAR BLAY. HSR

F 4 AFTJTiLXT PCDFs, PCDDs, PCBs Fl 43 — Fp S B4k A9 1) — Fh S2 06 5 PE A A 45 o TR
Table4 Theresult of different models for PCDFs, PCDDs, PCBs and PCDFs+PCDDs+ PCBs

k= Tuppurainen? Wwaller® Arulmozhiraja® AL
- n o’ R? n o R n ¢ R n o R
AhR 34(11) 0.795 0.966 39(5) 0.742 0.858 33(3) 0.776 34(6) 0.7669 0.8604
PCDFs AHH 30(3) 0.695 0.848 31(2) 0.670 31(4) 0.6296 0.7431
EROD 30(3) 0.663 0.838 31(2) 0691 31(4) 0.6454 0.7540
AhR 25(4) 0862 0946 25(4) 0715 0.919 14(3) 07361 0.9003
PCDDs AHH 13(1) 0424 0.698 13(3) 0.7883 0.8901
EROD 13(1) 0.232 0.633 13(3) 0.7674 0.9035
AhR 14(3) 0549 0823 14(2) 0534 0823 14(4) 05564 0.8068
PCBs AHH 93 0.273 0.926 9(2) 0.4783 0.7998
EROD 9(1) 0.021 0.490 9(2) 0.1933 0.6858
AhR 73(8) 0818 0912 78(6) 0724 0.878 62(7) 0.6267 0.7078
PCDFs, PCDDs, PCBs  AHH 52 (4) 0572 0.788 54 (6) 05238 0.6424
EROD 52 (4) 0.489 0.745 54 (6) 0.4996 0.6257
Wagenert™! Bravil®® Bradley™ Wallert®®
A n o? R n o? R n ¢ R n o? R
AhR 78(12) 0.83 0.792 78(2) 0.732 0794 99(6) 0.72 091 78(10) 0.711 0.903
PCDFs, PCDDs, PCBs  AHH

EROD
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MEDV #ifiid 1A e FLHEE S WA &) 5 2 A i 1 22 )
MAH EAE L, (RO B BkiE i MEDV #fiid 7, 3%
(NES VNN E S I i Rt ARSE A (Pl IR (RPN

(1) PCDDs S #44%F AhR [RSE & YE AR h 3k
BT 54 14, 25, 91 () =Mk 1, R4 MEDV (11t
SR, FATIIE ST AN MR TR ~C~
~C~2Z WA EAEH, ~C~5 Cl—2 M EA/EH,
Cl—5 CI—#HEAEH], X M—AMTH BT PCDDs X}
AhR [R5 P SRR LA R i C 72 18], L4tk
R CIRTHIUR CL 2R, B ClAHE 2 (A AR A
FHEVIBCR, 05207 AR FIRIER CRA K,
SRR AHH [R5 S EH 558 15, 25, 26 =AMiliid 147
MR, RILT HSEH SRS R CZ
) (R AR ELAE A OG, i R L R R 1R 06 SR AR AT
FeUEAK; ST EROD (3% S/EH 46 14, 15, 36
SRR T R I, Bk U 5 R S R A Ak
FR ) C R A AR ELAE I DL BRI LR R C
AR C Z [ A BAE A H VIR,

(2) PCDFs S A%F AhR (K36 1E 555 25, 26, 33,
36, 85, 91 L NAMEIR TH A BRI CR, WK
HAHER R C ZH], HHAR T C HRAR Cl 2
], LBtk R T C SIRMZ<ER 1 O 2, Bk Cl &5
BRI 24 IR 1) O 210, HUAR Cl 2z [A)fRAH B AVE H 2 D) AH
5 MSERIERT AHH F1 EROD ()i SAE HI# 5 2R R 3
PR R C ZIH], HHiAR T C 5MaAH 1) O
Z[u), AR R C SEUR Cl ZMIMAH EAEH G R

(3) PCBs S # A%} AhR 155415 MEDV 196 &
15 PCDDs il PCDFs AH LR B 7. IR 5 T+

R R TP C 2 ), JLHIA R C HEUR
Cl i), B Cl Z M A BAR R B, I AHH 1)
B PRA EAKE, B SEH R ES R ECcz
) LSRRI R ) C HHUR Cl 2 | (26 R i
2%, 11 EROD [ 2 48 B of 1 0.1933, FT#HsE
TR GE ) HE ARG, SOZAERR B S T4 S 3L Hu ik
AT C Z M A RSk & i i) C HEUR CL Z IR 12
R 5. SCHR[3]H CoMFA 7331 PCBs % EROD
75 AR RIS, JCT0N A8 ) b 22, & oCHe %4k
F2 AT AR AR FH N = e A 7 ] AR R,
IR RILE AT TG R, siEJEL
PEAR .
2.3 MEDV REIRIIHRM FEIERE

HI T i6 T PCDDs, PCDFs, PCBs fll 4 =24k &
Y%t AhR ¥ 4%, AHH Fil EROD #5341 5 MEDV
FIFA AR e . IR R AR RS iR T2
FAF AR E DGR, Mk, BATE MEDV #5181 4°F J5
LA R AT ik 1 AH HL SRR (il 1 A8 BB ) 55 I
TGN B B AR SRR R, AR e v O R IXFE
PCDFs, PCDDs, PCBs LA J 4= — Ak &5t I [ ik
ANy ) A 54, 65, 27 Fi1 66 4, [7] I 5 B IX Lu ik
T A S T B U7 22 R RN ER GX LIS I,
P, ik AN EORRA D), K5 MVSSp 7
DT BAR T AERE PR 2 U MR, g Rk
5 iR, 53K 2, M LT RA T TR K
. WNERSTIATATLLE S, BT PCDDs X} EROD )i
SFAEHIE RS MEDV 1 — IR SRR AL, — kI
{XAE PCBs X AhR ISR G 1tk, A8k &9 ARR FISE &
PELL R AT EROD 15 SE IR AL 23 i I — Ik, e

%5 PCDDs, PCDFs, PCBs Fl &L & H) ) = FhSLi FEME 5 i MEDV K — RIIEH & AR A &5t v i
Table 5 The statistics of optimized combinations of the MEDV descriptors including quadratic terms for experimental toxicity of

PCDFs, PCDDs, PCBs and PCDFs+PCDDs+ PCBs

k7 o R RMSE RMSV  Sp F
AhR  22X22, 14X 22 0.7586 0.8195 02742 0.6400 0.01169 29.5124
PCDDs AHH 15X 25, 15X 26, 15X 36 0.8088 0.9300 05234 0.7770 0.04946 41.6118
EROD 14, 15, 36 0.7674 09035 05011 0.7975 0.04533 37.4710
AhR 85X 85, 15X 26, 22X 36, 26X 85 0.8669 0.9269 03706 05114 0.00665 66.7478
PCDFs AHH 14X 36, 22X 26, 22X 91 0.6405 07268 0.8621 1.0017 0.03281 26.6031
EROD 15X 26, 15X 36, 25X 85 0.6655 0.7452 0.8904 1.0302 0.03500 29.2513
AhR  26,15X 15, 14X 15 0.7403 0.8720 03002 04529 0.01752 14.8190
PCBs AHH 25%25,15X25 05172 0.8195 06053 1.0134 0.10991 18.1568
EROD 14X 26, 14X 36 0.3075 07367 06676 1.3093 0.13372 11.1889
PCDEs AhR  15,14X91, 22X 33, 33X 91, 82X 85 0.7288 0.7639 06126 0.6571 0.00755 39.4628
PCDDs AHH 14X 14, 14X 22, 14X 26, 15X 91, 22X 33, 25X 91 0.6854 0.7464 08295 09281 0.01761 255036
PCBs EROD 36, 14X 26, 15X 85, 25X 26, 36 X 36, 82X 82 0.6647 0.7371 08506 0.9656 0.01852 24.3043
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B LR A S TR R S MEDV [ IR VIAH O, 1B
WA BRI A S YE S MEDV 53K T2 A AEAE EL i
BRI TR R,

3 #Hig

ARSCHE T — iR AR S B T i —— S A
B gt i Sp MBI R IEPE(MVSSp) /i, it
ZIT I FL R S R DL SR PR B AR A (et
VIR AE T A, KA MEDV ik 1R AE
PCDDs, PCDFs #il PCBs #4471+, 4t MVSSp J5i%,
@37 7 PCDDs, PCDFs, PCBs LA K 453 = 254k & 473 )
% AhR 364 E, AHH 1 EROD (#)i% S:41 F 5 MEDV
AR iR 1 ORI 0] LA RS E ) QSAR Y, LOO A2
HIGER) of, BEALAIHIDE R R 5 SCHRMI L, fEREA R
RIS R T Sk all ™, J+H MEDV flid 1
TESLIRT B 24T, AN 22 B 03 (0 R M o SR A s S0
E; WHR T IXEEH NG R EIE S T AR, R
W MV SSp 77720 5 BE A% AH G HRLIs KR B 48 o
FERE R R BN AR, XA T QSAR B # 0
IEERSS=0'8

B UNEEAR LA e TE SRR BT AR B ).
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