Assay Methodology
Urinary tobacco alkaloids (nicotine and its six major metabolites, plus minor tobacco alkaloids anatabine and anabasine) were measured by an isotope dilution high-performance liquid chromatography/tandem mass spectrometric method.1 The LODs for these alkaloids ranged from 0.39 to 10.5 ng/mL, depending on the analyte. The highly-sensitive assays for cotinine and trans-3’-hydroxycotinine used a modified version of isotope dilution high performance liquid chromatography/atmospheric pressure chemical ionization tandem mass spectrometry as described by Bernert et al.2 The LOD was much lower than the usual assay (0.030 ng/mL) for both analytes in these sensitive assays. TSNAs were measured by isotope dilution high performance liquid chromatography/atmospheric pressure chemical ionization tandem mass spectrometry using a modified version of the method described by Xia et al.3 The LOD for urinary TSNAs ranged from 0.0006 to 0.0042 ng/mL. The 7 PAH metabolites were quantified by online solid phase extraction coupled with high-performance liquid chromatography-isotope dilution tandem mass spectrometry, as previously described.4 The LODs for PAHs ranged from 0.008 to 0.09 ng/mL. Urinary VOC metabolite concentrations were measured using ultra high performance liquid chromatography coupled with electrospray ionization tandem mass spectrometry according to a published procedure.5 LODs for VOCs ranged from 0.500 to 15.0 ng/mL. Finally, creatinine was measured by a commercial automated, colorimetric enzymatic (creatinase) method implemented on a Roche/Hitachi Cobas 6000 Analyzer.
In addition to the internal laboratory quality control (QC) measures, we used 30 random samples from among Golestan Cohort participants to make a pooled QC sample. This pool was aliquoted similarly to the study samples, and analyzed randomly at regular intervals throughout the batches. The laboratory team was unaware of the number, and location of these QC samples in the batches. Table 1 shows the coefficients of variation (CVs) of the tests calculated on blind pooled samples from GCS; all but two were below 20% and 19 were below 10% showing excellent assay performance.
References
1. Wei B, Feng J, Rehmani IJ, et al. A high-throughput robotic sample preparation system and HPLC-MS/MS for measuring urinary anatabine, anabasine, nicotine and major nicotine metabolites. Clin Chim Acta 2014;436:290-7. doi: 10.1016/j.cca.2014.06.012
2. Bernert JT, Harmon TL, Sosnoff CS, et al. Use of continine immunoassay test strips for preclassifying urine samples from smokers and nonsmokers prior to analysis by LC-MS-MS. J Anal Toxicol 2005;29(8):814-8.
3. Xia B, Xia Y, Wong J, et al. Quantitative analysis of five tobacco-specific N-nitrosamines in urine by liquid chromatography-atmospheric pressure ionization tandem mass spectrometry. Biomed Chromatogr 2014;28(3):375-84. doi: 10.1002/bmc.3031
4. Wang Y, Meng L, Pittman EN, et al. Quantification of urinary mono-hydroxylated metabolites of polycyclic aromatic hydrocarbons by on-line solid phase extraction-high performance liquid chromatography-tandem mass spectrometry. Anal Bioanal Chem 2017;409(4):931-37. doi: 10.1007/s00216-016-9933-x
5. Alwis KU, Blount BC, Britt AS, et al. Simultaneous analysis of 28 urinary VOC metabolites using ultra high performance liquid chromatography coupled with electrospray ionization tandem mass spectrometry (UPLC-ESI/MSMS). Anal Chim Acta 2012;750:152-60. doi: 10.1016/j.aca.2012.04.009



	Tobacco Use Group
	Baseline cotinine concordant with self-report
	Repeat cotinine concordant with self-report

	Never tobacco user (n=60) 
	58 (96.7%)
	59 (98.3%)

	Cigarette only (n=35)
	33 (94.3%)
	29 (82.9%)

	Waterpipe only (n=40)
	37 (92.0%)
	-

	Nass only (n=30)
	30 (100%)
	-

	TOTAL
	158 (95.8%)*
	88 (92.6%)**


Supplementary Table 1. Comparison between urinary cotinine concentrations and self-reported tobacco use in the Golestan Cohort samples
* kappa=0.91+0.08; ** kappa=0.84+0.10


Supplementary Table 2. Baseline and demographic characteristics of the study population selected from the Golestan Cohort participants
	
	Never tobacco-users (n=58)*
	Exclusive cigarette smokers (n=33)*
	Exclusive waterpipe smokers (n=37)*
	Exclusive nass users (n=30)*

	Age: mean (SD)
	51.2(8.4)
	50.7(7.6)
	52.6(9.0)
	57.1(9.2)

	Sex: male/female
	28/30
	33/0
	4/33
	25/5

	Ethnicity
	
	
	
	

	Turkmen: %
	70.7
	72.7
	8.1
	63.3

	Other: %
	29.3
	27.3
	91.9
	36.7

	Residence
	
	
	
	

	Urban: %
	19.0
	42.4
	24.3
	10

	Rural: %
	81.0
	57.6
	75.7
	90

	education
	
	
	
	

	None: %
	63.8
	39.4
	86.5
	86.7

	1-8 years: %
	25.9
	30.3
	13.5
	10

	> 8 years: %
	10.3
	30.3
	0
	3.3

	BMI
	
	
	
	

	Underweight: %
	1.8
	0
	10.8
	3.3

	Normal: %
	31.0
	42.4
	27.0
	46.7

	Overweight: %
	36.2
	39.4
	43.2
	43.3

	Obese: %
	31.0
	18.2
	19.0
	6.7

	Age when tobacco use started: mean (SD)
	NA
	25.2(7.4)
	40.9(13.5)
	38(15.8)

	Daily tobacco use: %
	NA
	97.0
	78.4
	100.0



*Numbers exclude individuals who had self-reported tobacco status discordant with measured cotinine concentrations


Supplementary Table 3. Correlations among TNE7 and nitrosamines by study groups
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Supplementary Table 4. Correlations among TNE2 and different PAH metabolites by study groupsB. Cigarette 
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Supplementary Table 5. Correlations among TNE2 and different VOC metabolites by study groups A. Never tobacco 
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	Factor loadings

	
	Factor 1 (Tobacco factor)
	Factor 2 (PAH factor)
	Factor 3 (VOC factor)

	COTT
	
	0.95
	0.16
	0.01

	HCTT
	
	0.89
	0.14
	-0.02

	COXT
	
	0.94
	0.17
	0.08

	NCTT
	
	0.92
	0.22
	0.04

	NICT
	
	0.92
	0.06
	0.10

	NOXT
	
	0.90
	-0.04
	0.16

	NNCT
	
	0.96
	0.06
	0.08

	ANBT
	
	0.94
	-0.12
	-0.16

	ANTT
	
	0.92
	-0.18
	-0.03

	NABT
	
	0.67
	0.45
	0.13

	NATT
	
	0.80
	0.27
	0.28

	NNAL
	
	0.42
	0.42
	0.15

	NNNT
	
	0.85
	0.09
	0.15

	1-nap 
	
	0.40
	0.56
	0.03

	2-nap
	
	0.05
	0.81
	0.46

	1-phe
	
	0.10
	0.85
	-0.01

	∑2,3phe
	
	0.06
	0.80
	0.02

	2-flu
	
	0.09
	0.86
	0.31

	3-flu
	
	0.20
	0.86
	0.33

	1-pyr
	
	-0.01
	0.87
	0.04

	2MHA
	
	0.19
	0.55
	0.20

	34MH
	
	0.17
	0.55
	0.32

	AAMA
	
	0.11
	0.56
	0.43

	GAMA
	
	0.21
	0.60
	0.14

	CYHA
	
	0.07
	0.63
	0.61

	CYMA
	
	-0.09
	0.67
	0.62

	CEMA
	
	0.00
	0.06
	0.81

	HPMA
	
	-0.02
	0.14
	0.86

	BMA
	
	-0.07
	0.03
	0.20

	MADA
	
	0.28
	0.60
	0.33

	PHGA
	
	0.02
	0.23
	0.15

	PMA
	
	0.11
	0.34
	0.28

	HPM2
	
	-0.07
	0.34
	0.65

	AMCA
	
	0.07
	0.66
	0.52

	DHBM
	
	-0.02
	-0.06
	0.62

	MHB3
	
	0.19
	0.26
	0.88

	HPMM
	
	0.17
	0.19
	0.90

	IPM3
	
	0.16
	0.39
	0.76

	TTCA
	
	0.12
	0.33
	-0.06

	Proportion of variance
	26%
	23%
	17%
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        hpmm     0.2474   0.3818*  0.5850*  0.3139*  0.4619*  0.1807   0.5723*

        hpma     0.1987   0.4542*  0.6343*  0.4617*  0.6453*  0.2870*  0.6377*

        dhbm     0.4204*  0.0967   0.4102*  0.6661*  0.3625*  0.0915   1.0000 

        cyha     0.2052   0.1862   0.2079   0.3267*  0.4023*  1.0000 

        cema     0.1243   0.2637*  0.5089*  0.0894   1.0000 

        amca     0.4211*  0.2161   0.2509   1.0000 

        hpm2    -0.0046   0.2549   1.0000 

         pma     0.0729   1.0000 

        phga     1.0000 

                                                                             

                   phga      pma     hpm2     amca     cema     cyha     dhbm

        ttca     0.0691   0.3358*  0.2296   0.1846  -0.0328   0.2037   0.3871*

        mhb3     0.2250   0.5263*  0.5052*  0.2175   0.0108   0.1923   0.1977 

        mada     0.2514   0.6175*  0.5862*  0.2797*  0.3070*  0.2985*  0.4808*

        ipm3     0.1957   0.2620*  0.3335*  0.2369   0.1400   0.1597   0.1184 

        hpmm     0.1613   0.4813*  0.4731*  0.1285  -0.0060   0.0969   0.1501 

        hpma     0.1595   0.2834*  0.2564   0.2256   0.0699   0.3074*  0.2914*

        dhbm    -0.0654  -0.0525  -0.0189   0.4251*  0.2072   0.1434   0.1948 

        cyha     0.2696*  0.3532*  0.2147   0.2993*  0.3799*  0.5551*  0.7998*

        cema     0.2340   0.4252*  0.3560*  0.0552   0.0556   0.3260*  0.4216*

        amca     0.1298  -0.0688  -0.0432   0.4985*  0.3378*  0.3211*  0.3473*

        hpm2     0.1752   0.3771*  0.3564*  0.3234*  0.0681   0.2376   0.2092 

         pma     0.2693*  0.3582*  0.2926* -0.0051  -0.1601   0.1001   0.1481 

        phga     0.0555   0.0745   0.0954   0.3234*  0.1588   0.2288   0.3513*

        gama     0.2657*  0.3702*  0.2475   0.4449*  0.3291*  0.4322*  1.0000 

        cyma     0.2979*  0.1615   0.1260   0.5204*  0.4683*  1.0000 

         bma    -0.0373  -0.1305  -0.0582   0.4823*  1.0000 

        aama     0.1835   0.1192   0.1319   1.0000 

       _34mh     0.3544*  0.9414*  1.0000 

       _2mha     0.3765*  1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image20.emf
        ttca     0.0691   0.3358   0.2296   0.1846  -0.0328   0.2037   0.3871*

        mhb3     0.2250   0.5263*  0.5052*  0.2175   0.0108   0.1923   0.1977 

        mada     0.2514   0.6175*  0.5862*  0.2797   0.3070   0.2985   0.4808*

        ipm3     0.1957   0.2620   0.3335   0.2369   0.1400   0.1597   0.1184 

        hpmm     0.1613   0.4813*  0.4731*  0.1285  -0.0060   0.0969   0.1501 

        hpma     0.1595   0.2834   0.2564   0.2256   0.0699   0.3074   0.2914 

        dhbm    -0.0654  -0.0525  -0.0189   0.4251*  0.2072   0.1434   0.1948 

        cyha     0.2696   0.3532*  0.2147   0.2993   0.3799*  0.5551*  0.7998*

        cema     0.2340   0.4252*  0.3560*  0.0552   0.0556   0.3260   0.4216*

        amca     0.1298  -0.0688  -0.0432   0.4985*  0.3378   0.3211   0.3473*

        hpm2     0.1752   0.3771*  0.3564*  0.3234   0.0681   0.2376   0.2092 

         pma     0.2693   0.3582*  0.2926  -0.0051  -0.1601   0.1001   0.1481 

        phga     0.0555   0.0745   0.0954   0.3234   0.1588   0.2288   0.3513*

        gama     0.2657   0.3702*  0.2475   0.4449*  0.3291   0.4322*  1.0000 

        cyma     0.2979   0.1615   0.1260   0.5204*  0.4683*  1.0000 

         bma    -0.0373  -0.1305  -0.0582   0.4823*  1.0000 

        aama     0.1835   0.1192   0.1319   1.0000 

       _34mh     0.3544*  0.9414*  1.0000 

       _2mha     0.3765*  1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image21.emf
        ttca     0.2272   0.4365*  0.4265*  0.1557   0.3759*  0.4754*  0.1875 

        mhb3     0.2685   0.4956*  0.5757*  0.4086*  0.5155*  0.2120   0.6057*

        mada     0.2064   0.1807   0.2729   0.1338   0.1672   0.4740* -0.0025 

        ipm3     0.2910   0.4657*  0.4292*  0.3758*  0.3858*  0.0050   0.5499*

        hpmm     0.2474   0.3818*  0.5850*  0.3139   0.4619*  0.1807   0.5723*

        hpma     0.1987   0.4542*  0.6343*  0.4617*  0.6453*  0.2870   0.6377*

        dhbm     0.4204*  0.0967   0.4102*  0.6661*  0.3625*  0.0915   1.0000 

        cyha     0.2052   0.1862   0.2079   0.3267   0.4023*  1.0000 

        cema     0.1243   0.2637   0.5089*  0.0894   1.0000 

        amca     0.4211*  0.2161   0.2509   1.0000 

        hpm2    -0.0046   0.2549   1.0000 

         pma     0.0729   1.0000 

        phga     1.0000 


image22.emf
        ttca     0.4668*  0.2896   0.0937   0.2678   0.3105   1.0000 

        mhb3     0.6386*  0.8556*  0.7015*  0.2982   1.0000 

        mada     0.1408   0.3102   0.2038   1.0000 

        ipm3     0.5185*  0.5984*  1.0000 

        hpmm     0.6054*  1.0000 

        hpma     1.0000 


image23.emf
        ttca     0.2646   0.3670   0.3286   0.2707   0.1358   0.2671   0.4170 

        mhb3     0.8431*  0.4559*  0.6955*  0.6898*  0.1619   0.9277*  0.5590*

        mada     0.7909*  0.5920*  0.7155*  0.6657*  0.1274   0.8205*  0.5062*

        ipm3     0.6999*  0.5290*  0.7525*  0.5403*  0.0815   0.8381*  0.4199 

        hpmm     0.7624*  0.5845*  0.7440*  0.4924*  0.0595   0.8748*  0.3737 

        hpma     0.7294*  0.5822*  0.7507*  0.5012*  0.1880   0.8413*  0.3824 

        dhbm     0.6228*  0.2761   0.5112*  0.7786*  0.4449*  0.6164*  0.6093*

        cyha     0.8179*  0.3458   0.5745*  0.6205*  0.0282   0.9266*  0.4787*

        cema     0.6980*  0.4004   0.5794*  0.7129*  0.0758   0.7940*  0.6154*

        amca     0.8246*  0.3524   0.5502*  0.7338*  0.1764   0.8780*  0.5760*

        hpm2     0.5163*  0.3754   0.4993*  0.3405   0.1853   0.6032*  0.2327 

         pma     0.6624*  0.3895   0.5554*  0.4052   0.2506   0.6201*  0.3003 

        phga     0.2257  -0.1598   0.0314   0.1473   0.3917   0.1135   0.1462 

        gama     0.5389*  0.1786   0.3217   0.8488*  0.2832   0.5103*  1.0000 

        cyma     0.9127*  0.4589*  0.6588*  0.6904*  0.0651   1.0000 

         bma     0.0635  -0.1234   0.0416   0.2752   1.0000 

        aama     0.7154*  0.2787   0.4742*  1.0000 

       _34mh     0.6305*  0.8857*  1.0000 

       _2mha     0.4708*  1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image24.emf
        ttca     0.1583   0.3379   0.3694   0.2277   0.2878   0.3225   0.3825 

        mhb3     0.2014   0.6798*  0.6437*  0.8249*  0.8239*  0.9032*  0.7544*

        mada     0.1120   0.4397   0.4734*  0.7531*  0.7336*  0.7608*  0.6627*

        ipm3     0.1273   0.6205*  0.5690*  0.6870*  0.7642*  0.7920*  0.5658*

        hpmm     0.1472   0.6464*  0.6081*  0.6969*  0.8022*  0.8196*  0.6104*

        hpma     0.1359   0.7588*  0.7468*  0.7529*  0.7537*  0.7687*  0.6263*

        dhbm     0.3090   0.5599*  0.5356*  0.6399*  0.7238*  0.6040*  1.0000 

        cyha     0.1140   0.6284*  0.6716*  0.8711*  0.7538*  1.0000 

        cema     0.0669   0.5067*  0.5990*  0.7130*  1.0000 

        amca     0.2588   0.6351*  0.6287*  1.0000 

        hpm2     0.1896   0.5797*  1.0000 

         pma     0.3697   1.0000 

        phga     1.0000 


image25.emf
        ttca     0.3627   0.4133   0.3332   0.2643   0.3965   1.0000 

        mhb3     0.8809*  0.9461*  0.9133*  0.7894*  1.0000 

        mada     0.6669*  0.7953*  0.6860*  1.0000 

        ipm3     0.8609*  0.9420*  1.0000 

        hpmm     0.9148*  1.0000 

        hpma     1.0000 


image26.emf
        ttca     0.2646   0.3670   0.3286   0.2707   0.1358   0.2671   0.4170 

        mhb3     0.8431*  0.4559*  0.6955*  0.6898*  0.1619   0.9277*  0.5590*

        mada     0.7909*  0.5920*  0.7155*  0.6657*  0.1274   0.8205*  0.5062*

        ipm3     0.6999*  0.5290*  0.7525*  0.5403*  0.0815   0.8381*  0.4199 

        hpmm     0.7624*  0.5845*  0.7440*  0.4924*  0.0595   0.8748*  0.3737 

        hpma     0.7294*  0.5822*  0.7507*  0.5012*  0.1880   0.8413*  0.3824 

        dhbm     0.6228*  0.2761   0.5112*  0.7786*  0.4449*  0.6164*  0.6093*

        cyha     0.8179*  0.3458   0.5745*  0.6205*  0.0282   0.9266*  0.4787*

        cema     0.6980*  0.4004   0.5794*  0.7129*  0.0758   0.7940*  0.6154*

        amca     0.8246*  0.3524   0.5502*  0.7338*  0.1764   0.8780*  0.5760*

        hpm2     0.5163*  0.3754   0.4993*  0.3405   0.1853   0.6032*  0.2327 

         pma     0.6624*  0.3895   0.5554*  0.4052   0.2506   0.6201*  0.3003 

        phga     0.2257  -0.1598   0.0314   0.1473   0.3917   0.1135   0.1462 

        gama     0.5389*  0.1786   0.3217   0.8488*  0.2832   0.5103*  1.0000 

        cyma     0.9127*  0.4589*  0.6588*  0.6904*  0.0651   1.0000 

         bma     0.0635  -0.1234   0.0416   0.2752   1.0000 

        aama     0.7154*  0.2787   0.4742*  1.0000 

       _34mh     0.6305*  0.8857*  1.0000 

       _2mha     0.4708*  1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image27.emf
        ttca     0.1583   0.3379   0.3694   0.2277   0.2878   0.3225   0.3825 

        mhb3     0.2014   0.6798*  0.6437*  0.8249*  0.8239*  0.9032*  0.7544*

        mada     0.1120   0.4397   0.4734*  0.7531*  0.7336*  0.7608*  0.6627*

        ipm3     0.1273   0.6205*  0.5690*  0.6870*  0.7642*  0.7920*  0.5658*

        hpmm     0.1472   0.6464*  0.6081*  0.6969*  0.8022*  0.8196*  0.6104*

        hpma     0.1359   0.7588*  0.7468*  0.7529*  0.7537*  0.7687*  0.6263*

        dhbm     0.3090   0.5599*  0.5356*  0.6399*  0.7238*  0.6040*  1.0000 

        cyha     0.1140   0.6284*  0.6716*  0.8711*  0.7538*  1.0000 

        cema     0.0669   0.5067*  0.5990*  0.7130*  1.0000 

        amca     0.2588   0.6351*  0.6287*  1.0000 

        hpm2     0.1896   0.5797*  1.0000 

         pma     0.3697   1.0000 

        phga     1.0000 


image28.emf
        ttca     0.3627   0.4133   0.3332   0.2643   0.3965   1.0000 

        mhb3     0.8809*  0.9461*  0.9133*  0.7894*  1.0000 

        mada     0.6669*  0.7953*  0.6860*  1.0000 

        ipm3     0.8609*  0.9420*  1.0000 

        hpmm     0.9148*  1.0000 

        hpma     1.0000 


image29.emf
        ttca     0.1613   0.2637   0.2048   0.2582  -0.0785  -0.0012   0.4254*

        mhb3     0.4137*  0.3323   0.3354   0.4672* -0.0510   0.5409*  0.3079 

        mada     0.6193*  0.5895*  0.6646*  0.3248  -0.0631   0.6085*  0.3839 

        ipm3     0.4669*  0.3811   0.3820   0.3678   0.0505   0.6105*  0.2644 

        hpmm     0.4361*  0.2797   0.2591   0.3679   0.1363   0.4752*  0.2344 

        hpma     0.0130   0.0942   0.0702   0.3208   0.1204   0.0718   0.2082 

        dhbm    -0.0523  -0.2250  -0.2808   0.1761   0.3030  -0.0834  -0.0149 

        cyha     0.7790*  0.4330*  0.4498*  0.4531*  0.0622   0.9247*  0.3963 

        cema    -0.0482   0.0851   0.0050  -0.0122   0.0971   0.0506   0.0225 

        amca     0.7699*  0.4279*  0.4366*  0.6897*  0.1140   0.6415*  0.7069*

        hpm2     0.2550   0.1590   0.1819   0.2003   0.3494   0.2560   0.1206 

         pma     0.2564   0.1106   0.1467  -0.0908   0.3277   0.2682  -0.0280 

        phga     0.3317   0.3684   0.3773   0.1549   0.0842   0.2959   0.1827 

        gama     0.6091*  0.4417*  0.4381*  0.8107* -0.0152   0.3978   1.0000 

        cyma     0.7536*  0.4719*  0.4948*  0.5327*  0.0089   1.0000 

         bma     0.1288  -0.1498  -0.0863   0.0703   1.0000 

        aama     0.5667*  0.2573   0.2889   1.0000 

       _34mh     0.5986*  0.9479*  1.0000 

       _2mha     0.5493*  1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image30.emf
        ttca    -0.0008  -0.2380  -0.0969   0.3400   0.0648  -0.0913  -0.1371 

        mhb3     0.2219   0.1112   0.2931   0.4806*  0.4233*  0.4658*  0.2341 

        mada     0.3455   0.4263*  0.5025*  0.4374* -0.1379   0.6443* -0.2393 

        ipm3     0.1508   0.2455   0.2910   0.5073*  0.2770   0.5451* -0.0208 

        hpmm     0.2001   0.2036   0.2641   0.4177*  0.4489*  0.4219*  0.4327*

        hpma    -0.0492   0.0963   0.3630   0.1807   0.5571*  0.0301   0.3106 

        dhbm     0.3619  -0.1315  -0.0507   0.0472   0.4408* -0.0833   1.0000 

        cyha     0.2500   0.4378*  0.3977   0.6595*  0.0933   1.0000 

        cema     0.2182   0.0979   0.0627   0.2478   1.0000 

        amca     0.3265   0.0846   0.1508   1.0000 

        hpm2     0.0107   0.6000*  1.0000 

         pma     0.0598   1.0000 

        phga     1.0000 


image31.emf
        ttca     0.1890  -0.0169   0.0116  -0.0191  -0.0385   1.0000 

        mhb3     0.5215*  0.8139*  0.8373*  0.3830   1.0000 

        mada     0.0574   0.2404   0.4000   1.0000 

        ipm3     0.3882   0.7725*  1.0000 

        hpmm     0.6306*  1.0000 

        hpma     1.0000 


image32.emf
        ttca     0.1613   0.2637   0.2048   0.2582  -0.0785  -0.0012   0.4254*

        mhb3     0.4137*  0.3323   0.3354   0.4672* -0.0510   0.5409*  0.3079 

        mada     0.6193*  0.5895*  0.6646*  0.3248  -0.0631   0.6085*  0.3839 

        ipm3     0.4669*  0.3811   0.3820   0.3678   0.0505   0.6105*  0.2644 

        hpmm     0.4361*  0.2797   0.2591   0.3679   0.1363   0.4752*  0.2344 

        hpma     0.0130   0.0942   0.0702   0.3208   0.1204   0.0718   0.2082 

        dhbm    -0.0523  -0.2250  -0.2808   0.1761   0.3030  -0.0834  -0.0149 

        cyha     0.7790*  0.4330*  0.4498*  0.4531*  0.0622   0.9247*  0.3963 

        cema    -0.0482   0.0851   0.0050  -0.0122   0.0971   0.0506   0.0225 

        amca     0.7699*  0.4279*  0.4366*  0.6897*  0.1140   0.6415*  0.7069*

        hpm2     0.2550   0.1590   0.1819   0.2003   0.3494   0.2560   0.1206 

         pma     0.2564   0.1106   0.1467  -0.0908   0.3277   0.2682  -0.0280 

        phga     0.3317   0.3684   0.3773   0.1549   0.0842   0.2959   0.1827 

        gama     0.6091*  0.4417*  0.4381*  0.8107* -0.0152   0.3978   1.0000 

        cyma     0.7536*  0.4719*  0.4948*  0.5327*  0.0089   1.0000 

         bma     0.1288  -0.1498  -0.0863   0.0703   1.0000 

        aama     0.5667*  0.2573   0.2889   1.0000 

       _34mh     0.5986*  0.9479*  1.0000 

       _2mha     0.5493*  1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image33.emf
        ttca    -0.0008  -0.2380  -0.0969   0.3400   0.0648  -0.0913  -0.1371 

        mhb3     0.2219   0.1112   0.2931   0.4806*  0.4233*  0.4658*  0.2341 

        mada     0.3455   0.4263*  0.5025*  0.4374* -0.1379   0.6443* -0.2393 

        ipm3     0.1508   0.2455   0.2910   0.5073*  0.2770   0.5451* -0.0208 

        hpmm     0.2001   0.2036   0.2641   0.4177*  0.4489*  0.4219*  0.4327*

        hpma    -0.0492   0.0963   0.3630   0.1807   0.5571*  0.0301   0.3106 

        dhbm     0.3619  -0.1315  -0.0507   0.0472   0.4408* -0.0833   1.0000 

        cyha     0.2500   0.4378*  0.3977   0.6595*  0.0933   1.0000 

        cema     0.2182   0.0979   0.0627   0.2478   1.0000 

        amca     0.3265   0.0846   0.1508   1.0000 

        hpm2     0.0107   0.6000*  1.0000 

         pma     0.0598   1.0000 

        phga     1.0000 


image34.emf
        ttca     0.1890  -0.0169   0.0116  -0.0191  -0.0385   1.0000 

        mhb3     0.5215*  0.8139*  0.8373*  0.3830   1.0000 

        mada     0.0574   0.2404   0.4000   1.0000 

        ipm3     0.3882   0.7725*  1.0000 

        hpmm     0.6306*  1.0000 

        hpma     1.0000 


image35.emf
        ttca     0.2584   0.2461   0.0600   0.1294  -0.2670   0.2760   0.5318*

        mhb3     0.0134  -0.0053   0.1974   0.3318   0.2403   0.3669   0.0427 

        mada     0.3510   0.0980   0.0996  -0.0236  -0.0397   0.1447   0.3818 

        ipm3     0.1466  -0.1763   0.1420   0.2386   0.2733   0.3268   0.1527 

        hpmm    -0.0790   0.3045   0.3664   0.1881   0.1272   0.2938  -0.0233 

        hpma    -0.0061   0.1648   0.1768   0.2897   0.0797   0.2536   0.0611 

        dhbm    -0.0589  -0.1599  -0.0955   0.2954   0.4578  -0.1720  -0.1860 

        cyha     0.2595   0.1161   0.1665   0.2758  -0.1332   0.6564*  0.7386*

        cema    -0.0495  -0.0889  -0.0298   0.3308   0.0672   0.1849   0.0177 

        amca     0.1447   0.0767   0.1191   0.5657* -0.0716   0.4226   0.5062*

        hpm2    -0.0353  -0.0275   0.0214  -0.0621   0.3135  -0.1270  -0.0978 

         pma     0.1711   0.0117  -0.0065  -0.0383   0.3245   0.0714   0.2451 

        phga    -0.0424  -0.0813  -0.0067   0.3064   0.3239   0.0087  -0.0337 

        gama     0.1978   0.2058   0.1472   0.4650* -0.2203   0.6175*  1.0000 

        cyma    -0.0513   0.2995   0.4468   0.7276* -0.1327   1.0000 

         bma    -0.1773  -0.2146  -0.0071   0.0979   1.0000 

        aama    -0.1238   0.1599   0.3103   1.0000 

       _34mh    -0.3114   0.8819*  1.0000 

       _2mha    -0.2411   1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image36.emf
        ttca     0.0351   0.4230   0.0591   0.3924   0.0704   0.4272   0.0101 

        mhb3     0.4185   0.2081   0.6335*  0.4251   0.3778   0.3012   0.5224*

        mada    -0.1503   0.4190  -0.0022   0.2774  -0.0456   0.3877  -0.1504 

        ipm3     0.3832   0.0702   0.3478   0.2945   0.2251   0.3372   0.2483 

        hpmm     0.4092   0.1378   0.5837*  0.2384   0.3250   0.1392   0.3473 

        hpma     0.2825   0.3162   0.5351*  0.2059   0.6756*  0.1763   0.4543 

        dhbm     0.6056*  0.1782   0.5404*  0.4157   0.4517  -0.1706   1.0000 

        cyha    -0.1341   0.1785   0.0071   0.4082   0.0195   1.0000 

        cema     0.2911   0.2579   0.4006   0.3131   1.0000 

        amca     0.3625   0.1785   0.0775   1.0000 

        hpm2     0.2903   0.3419   1.0000 

         pma     0.1494   1.0000 

        phga     1.0000 


image37.emf
        ttca     0.2164   0.1568  -0.2524   0.4214   0.0537   1.0000 

        mhb3     0.4467   0.8200*  0.6508* -0.1213   1.0000 

        mada     0.0316  -0.2238   0.0458   1.0000 

        ipm3     0.2167   0.4209   1.0000 

        hpmm     0.4281   1.0000 

        hpma     1.0000 


image38.emf
        ttca     0.2584   0.2461   0.0600   0.1294  -0.2670   0.2760   0.5318*

        mhb3     0.0134  -0.0053   0.1974   0.3318   0.2403   0.3669   0.0427 

        mada     0.3510   0.0980   0.0996  -0.0236  -0.0397   0.1447   0.3818 

        ipm3     0.1466  -0.1763   0.1420   0.2386   0.2733   0.3268   0.1527 

        hpmm    -0.0790   0.3045   0.3664   0.1881   0.1272   0.2938  -0.0233 

        hpma    -0.0061   0.1648   0.1768   0.2897   0.0797   0.2536   0.0611 

        dhbm    -0.0589  -0.1599  -0.0955   0.2954   0.4578  -0.1720  -0.1860 

        cyha     0.2595   0.1161   0.1665   0.2758  -0.1332   0.6564*  0.7386*

        cema    -0.0495  -0.0889  -0.0298   0.3308   0.0672   0.1849   0.0177 

        amca     0.1447   0.0767   0.1191   0.5657* -0.0716   0.4226   0.5062*

        hpm2    -0.0353  -0.0275   0.0214  -0.0621   0.3135  -0.1270  -0.0978 

         pma     0.1711   0.0117  -0.0065  -0.0383   0.3245   0.0714   0.2451 

        phga    -0.0424  -0.0813  -0.0067   0.3064   0.3239   0.0087  -0.0337 

        gama     0.1978   0.2058   0.1472   0.4650* -0.2203   0.6175*  1.0000 

        cyma    -0.0513   0.2995   0.4468   0.7276* -0.1327   1.0000 

         bma    -0.1773  -0.2146  -0.0071   0.0979   1.0000 

        aama    -0.1238   0.1599   0.3103   1.0000 

       _34mh    -0.3114   0.8819*  1.0000 

       _2mha    -0.2411   1.0000 

        tne2     1.0000 

                                                                             

                   tne2    _2mha    _34mh     aama      bma     cyma     gama


image39.emf
        ttca     0.0351   0.4230   0.0591   0.3924   0.0704   0.4272   0.0101 

        mhb3     0.4185   0.2081   0.6335*  0.4251   0.3778   0.3012   0.5224*

        mada    -0.1503   0.4190  -0.0022   0.2774  -0.0456   0.3877  -0.1504 

        ipm3     0.3832   0.0702   0.3478   0.2945   0.2251   0.3372   0.2483 

        hpmm     0.4092   0.1378   0.5837*  0.2384   0.3250   0.1392   0.3473 

        hpma     0.2825   0.3162   0.5351*  0.2059   0.6756*  0.1763   0.4543 

        dhbm     0.6056*  0.1782   0.5404*  0.4157   0.4517  -0.1706   1.0000 

        cyha    -0.1341   0.1785   0.0071   0.4082   0.0195   1.0000 

        cema     0.2911   0.2579   0.4006   0.3131   1.0000 

        amca     0.3625   0.1785   0.0775   1.0000 

        hpm2     0.2903   0.3419   1.0000 

         pma     0.1494   1.0000 

        phga     1.0000 


image40.emf
        ttca     0.2164   0.1568  -0.2524   0.4214   0.0537   1.0000 

        mhb3     0.4467   0.8200*  0.6508* -0.1213   1.0000 

        mada     0.0316  -0.2238   0.0458   1.0000 

        ipm3     0.2167   0.4209   1.0000 

        hpmm     0.4281   1.0000 

        hpma     1.0000 


image1.emf
        nnnt     0.7663*  0.8524*  0.8586*  0.7407*  1.0000 

        nnal     0.8845*  0.8636*  0.8733*  1.0000 

        natt     0.8654*  0.9647*  1.0000 

        nabt     0.7869*  1.0000 

        tne7     1.0000 

                                                           

                   tne7     nabt     natt     nnal     nnnt


image2.emf
        nnnt     0.7663*  0.8524*  0.8586*  0.7407*  1.0000 

        nnal     0.8845*  0.8636*  0.8733*  1.0000 

        natt     0.8654*  0.9647*  1.0000 

        nabt     0.7869*  1.0000 

        tne7     1.0000 

                                                           

                   tne7     nabt     natt     nnal     nnnt


image3.emf
        nnnt     0.7293*  0.7834*  0.7983*  0.4491*  1.0000 

        nnal     0.5092*  0.7017*  0.5364*  1.0000 

        natt     0.7792*  0.8915*  1.0000 

        nabt     0.7427*  1.0000 

        tne7     1.0000 

                                                           

                   tne7     nabt     natt     nnal     nnnt


image4.emf
        nnnt     0.7293*  0.7834*  0.7983*  0.4491*  1.0000 

        nnal     0.5092*  0.7017*  0.5364*  1.0000 

        natt     0.7792*  0.8915*  1.0000 

        nabt     0.7427*  1.0000 

        tne7     1.0000 

                                                           

                   tne7     nabt     natt     nnal     nnnt


image5.emf
        nnnt     0.6454*  0.7252*  0.7430*  0.6289*  1.0000 

        nnal     0.4154   0.7891*  0.4750*  1.0000 

        natt     0.7217*  0.7492*  1.0000 

        nabt     0.5615*  1.0000 

        tne7     1.0000 

                                                           

                   tne7     nabt     natt     nnal     nnnt


