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Earthworm maintenance prior to contact tests

E. fetida were purchased from The Worm Factory (Kingston, ON, Canada). They were raised in earthworm bins
containing sphagnum peat bedding (Magic Worm bedding, Magic Products, Amherst Junction WI, USA) at an
approximate temperature of 24°C. The moisture content of the bedding was maintained at 67% (by weight). The
earthworms were acclimated for several months to decrease variations in the '"H NMR profile due to differences
in diet and other environmental factors.!"! The worms were fed Magic Worm Food (Magic Products). Mature
earthworms, indicated by a visible clitellum, were selected and depurated in groups of 10 in the dark for 96 hours
in 500-mL glass jars containing moist Whatman 4 Qualitative filter papers with a diameter of 9 cm (Fisher
Scientific, Whitby, ON, Canada) to empty their intestinal tracts !'. The earthworms had an average mass of 0.62 g
(£0.15 g; standard deviation) after depuration. The earthworms were then transferred to individual 120-mL amber

glass jars containing pre-treated Whatman GF/A 4.70-cm diameter glass filter paper (Fisher Scientific).

Calculation of QY of partial least squares regression models

The PLS model was fully cross-validated using leave-one-out cross-validation (LOOCV).**! In each iteration of
LOOCYV one sample (validation data) from the set of samples (the training set) that were used to build the PLS
model is left out of the model, forming a new model. The x-value of the validation data is then used to predict the
y-value (). The predicted value is then subtracted from the known value (y) and a residual is obtained. This
procedure is repeated until all of the samples in the training set are left out once. The QY is then calculated

according to the following equation':
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or=1-_—"""2
z(yi _)_})

where, y; is the predicted value of y; of given sample i by the PLS model derived during LOOCYV in which sample

i was omitted from the model as the validation data. yis the mean value of y for all of the samples.

Page 1 of 3



©OCSIRO 2011 Environ. Chem. 2011, 8, 105-114. doi:10.1071/EN10094 AC

A B 2y
04 RZX:0.99 oo
. o Revi0e: 0 Gov-0 e
& gl 0 Q2Y: 0.63 01 o 0 o 0 o
s & O
S 021 a = oo
2 o o g & oo o®
£ 01 > 0o
i) o) 5 0 m| S -
-E 0.0 o 0 & @.
s c . g 01 re 0
2 Ol o % - 0
= 0 © 0
| 024 'y, ) — b
- - = 02
0.3 - ) v
1o e 0 e 45 10 05 00 05
T1 (90% variation; p=0.2) T1 (3% vanation: p=0.3)

c - Rix0se D | - RZX-0.99
ol R2Y:0.95 . 021 R2Y-0.94
g ] ¢ Q2Y:0.62 ) o QY055

] o ] |
T 0 S o1 o ©
1. O T 0
t::, ’ = o d
E O 0 O O o 5 ou ] oo O
o | ] = 0.0 A O
T 00 = o :
o ob g < )
= ~ E O
IE:H,._:,. 014 0 R ”l i ~ U E;E 0.1
o y ™ v o ] . O .
" 02, 0 0 ™ 021 - 9oL
20 15 10 05 00 05 10 15 45 -0 05 00 05 10
. T1 (89% variation; p=0.02) . T1 (89% variation; p=0.008)
R2x-0.99 7 R2x- 099
02 RZY- 0.96 024 O Ray-091
o g Q22¥:0.73 = i DDEYZ 0.54
§_ . o 0 o o 014 o 0
S 0.1 o L 0 o
Y = 004 o og H
2 00{ © o0 8 ] 00"
@ = 014 ~ 0
E o - O = i o
Y0 = -
= 014 - o 0O =+ 024
ur o] o ]
o C [ _0-3_
02 ] 0
45 -0 -05 00 05 10 45 -0 05 00 05 10
T1 (90% variation; p=0.02) T1(91% variation; p=0.07)

Fig. Al. PLS-DA scores plots of T1 (first PLS component) v. T2 (second PLS component) for 'H NMR spectra of E. fetida
aqueous buffer tissue extracts showing the separation of control worms (o0) from exposed worms (©) at phenanthrene
concentrations of: (a) 0.025 mg cm > (1/64th of LCs); (b) 0.05 mg cm > (1/32th of LCs); (¢) 0.10 mg cm 2 (1/16th of LCs);
(d) 0.20 mg cm* (1/8th of LCs0); (e) 0.40 mg cm > (1/4th of LCs); and (f) 0.80 mg cm  (1/2 of LCs). The P-values were
obtained from t-tests that compared the scores of the control and exposed worms for each component. *Three phenanthrene

exposed earthworms were identified as outliers in the DModY plot and removed from the model.
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