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Table S1. Gene ontology analyses. Gene ontology (GO) analyses (functional annotation
chart; David Bioinformatics Resources 6.8) were carried out to determine the function of the
groups of genes highlighted in Fig. 4 (red or green circles). The columns show (from left to
right): A, annotation source (B, GOTERM_BP_Direct; I, Interpro; U, UP_Keywords); T, term
(background colors indicate specific terms, see Results); %, the percentage share of the
genes assigned to this term; Q, Q-value (Benjamini). Only dominant terms with minimal
Q-values are shown.
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Table S2. Gene ontology analyses. Gene ontology (GO) analyses (functional annotation
chart; David Bioinformatics Resources 6.8) were carried out to determine the function of the
groups of DEGs highlighted in Fig. S2 (red or green circles). The columns show (from left to

right):

A, annotation source (B, GOTERM_BP_Direct;

U, UP_Keywords);

T, term

(background colors indicate specific terms, see Results); %, the percentage share of the
DEGs assigned to this term; Q, Q-value (Benjamini). Only dominant terms with minimal Q-
values are shown.
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Table S3. Significant differences (P-values) in the number of offspring (N) determined over
all three generations (FO, F1, F2) between test (i.e. steroid application) and control conditions
(Nror1r2_test vs. Neorirz_control) or intergenerational differences in the number of offspring
(Nro vs. Ne1, Neo VS. N2, or Ne1 vs. Ng2) were ascertained in wild type and nhr-69A by three-
way ANOVA and subsequent Student-Newman-Keuls analysis. Significant differences are
indicated by white background colours.

Nrorir2_test vs. Nrorirz_control | Nro vs. NF1 - Nro vS. Nr2 NF1 vS. Nr2
Strain Tested steroid P-value P-value P-value P-value
wild type testosterone < 0.001 |0.105 (no intergenerational differences)
ADD 0.009 0.309 (no intergenerational differences)
7a-HADD <0.001 0.165 <0.001 <0.001
123-HADD <0.001 0.380 0.007 0.008
123-DHADD 0.014 | 0.255 (no intergenerational differences)
nhr-69A testosterone 0.937 0.323 (no intergenerational differences)
ADD 0.707 0.304 (no intergenerational differences)
70-HADD 0.086 0.082 0.015 0.093
123-HADD 0.718 0.073 0.065 0.011
128-DHADD 0.927 0.094 (no intergenerational differences)
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Fig. S1. Scheme of steroid degradation via ADDs and 9,10-seco-pathway. Many steroids
such as bile acids, sterols and steroid hormones are degraded via ADDs.
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Fig. S2. Expression intensities of DEGs in wild type or nhr-69A after breeding under
control or test conditions.

To analyze in the transcriptomic data (see Fig. 4) the regulation of differentially expressed
genes with a diverge probability of greater than or equal to 0.8 (DEGS), the mean expression
intensities (averaged FPKM values) of corresponding DEGs (from different conditions or
strains under equal conditions) were plotted against each other [double linear (left graphs) or
double log: (right graphs) x-y plots] in case of (a, b) wild type under control and test (7a-
HADD exposure) conditions or wild type and nhr-69A under (c, d) control or (e, f) test
conditions (continuous lines mark the 45-degree diagonal lines). DEGs with a mean FPKM
value higher than 1000 on the x-axis deviated from the 45-degree diagonal line (left graphs,
red circles and dashed linear regression and 99% prediction lines). DEGs with lower mean
FPKM values and deviations from equal log.-fold expression intensity (45-degree diagonal
lines) of lesser than -1 or greater than 1 between x-axis and y-axis (right graphs, green or red
circles and dashed offsets of -1 and 1) were also functionally characterized by GO analyses
(see Supplemental Table S2).



120 6000

100 5000

co
o

4000

(o2}
o

3000

=
o

2000

concentration [%]
area [x105. arbitrary units]

]
o

1000

CDC concentration in relation to start

Concentration of 7a-HADD, 7a-HOPDC, 7a-

DHSATD as UV base peak area [arbitrary units],

concentration of 3-keto-CDC as MS base peak

Time [h]

Fig. S3. Degradation of 0.25 mM CDC (open circles) and accumulation of intermediates
(closed squares, 3-keto-CDC: continuous line, 7a-HOPDC: little dots, 7a-HADD: broken
line, 7a-DHSATD: big dots) in sand environment by P. stutzeri Choll and in presence
of E. coli OP50.4a. P. stutzeri Choll and E. coli OP50.,a were grown and reactivated with
CDC or LB, respectively, and reactivated in the late exponential growth phase. 900 pl cell
suspension containing P. stutzeri Choll at an ODsgo of 0.013 and E. coli OP50.y2 at an ODggo
of 0.147 and supplemented with 0.25 mM CDC were dispensed on 3 g quartz sand in petri
dishes with 3.5 cm diameter. Petri dishes were incubated at 21°C. For sampling, cell
suspension and sand were taken and centrifuged. The supernatant was analysed by LC-MS.
CDC concentration was determined as base peak area of total ion counts in negative mode
MS measurements and is shown in relation to the start concentration. Concentration of 3-
keto-CDC was determined as base peak area of total ion counts in negative mode MS
measurements. Concentration of 7a-HADD and 7a-HOPDC were determined as base peak
areas in UV chromatograms at an analysis wavelength of 245 nm and 7a-DHSATD at a
wavelength of 280 nm. (mean + sd, n = 3).

10



120 3000

I—-‘|¥

v

I:';'['u

Eg%

N Q

g 100 - 2500 & = 8
+ %E-Q.—.
o] Ewn g
pt T 2=°¢
s — 80 —200032»—:3
s X Lo ST
£ = DEBI‘U
25 QcQ s
c i 60 - 1500 L x § 8
c = L0 gy ©
o = S ol -
= hmu'-n
® 8 w5 v M9
S £ 40 - 1000 © ®© w=
EO c o 0. %A
o Y O>c w
Q DO 89
o
hmmm

S 20 - 500 £ s
@) o 0O c
o O - o
o C < O
825

0 0 %U

30

Time [h]

Fig. S4. Degradation of 0.25 mM CDC (open circles) and accumulation of 7-keto-CDC
(closed squares) in sand environment by E. coli OP50.yra. E. coli OP50.4a Was grown and
reactivated with LB and reactivated in the late exponential growth phase. 900 ul cell
suspension containing E. coli OP50.y, at an ODego 0f 0.147 and supplemented with 0.25 mM
CDC were dispensed on 3 g quartz sand in petri dishes with 3.5 cm diameter. Petri dishes
were incubated at 21°C. For sampling, cell suspension and sand were taken and centrifuged.
The supernatant was analysed by LC-MS. CDC concentration was determined as base peak
area of total ion counts in negative mode MS measurements and is shown in relation to the
start concentration. Concentration of 3-keto-CDC was determined as base peak area of total
ion counts in negative mode MS measurements. (mean £ sd, n = 3).
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Fig. S5. Degradation of 0.25 mM CDC (open circles) and accumulation of intermediates
(closed squares, 3-keto-CDC: continuous line, 7a-HOPDC: little dots, 7a-HADD: broken
line, 7a-DHSATD: big dots) in sand environment by P. stutzeri Choll in presence of
E. coli OP50..a and C. elegans. P. stutzeri Choll and E. coli OP50.,,a were grown and
reactivated with CDC or LB, respectively, and reactivated in the late exponential growth
phase. 900 ul cell suspension containing P. stutzeri Choll at an ODeg of 0.013 and E. coli
OP50.4a at an ODggo 0f 0.147 and supplemented with 0.25 mM CDC were dispensed on 3 g
guartz sand in petri dishes with 3.5 cm diameter. Ten non-synchronized adult worms of C.
elegans were placed on each Petri dish. Petri dishes were incubated at 21°C. For sampling,
cell suspension and sand were taken and centrifuged. The supernatant was acidified,
extracted with ethyl acetate, resolved in methanol and finally analysed by LC-MS. CDC
concentration was determined as base peak area of total ion counts in negative mode MS
measurements and is shown in relation to the start concentration. Concentration of 3-keto-
CDC was determined as base peak area of total ion counts in negative mode MS
measurements. Concentration of 7a-HADD and 7a-HOPDC were determined as base peak
areas in UV chromatograms at an analysis wavelength of 245 nm and 7a-DHSATD at a
wavelength of 280 nm (mean + sd, n = 3).
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