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Figure S1. Evaluation of the protein content of Micromonospora exponentially grown cells (a) and growth profile and TeOs* bioconversion of
Micromonospora cells growing in the presence of 500 pM TeOs?.

Table S1. ATR-FTIR absorption bands and identification of Micromonospora unchallenged cells or exposed to TeOs?.

v (cm?) Vibrational Identification
modes

Referencezn Referencerzn Referenceizon 100 puM 100 uM 100 pM 250 uM 250 uM 250 uM
TeOs22an TeOs272n TeOs2120n TeOs22an TeOsz7zn TeOs2120n

3431(s) v (OH) Carbohydrates [1]
3279 3287 3286 3287 3287 3271 3297 3290 3290 v (NH) Proteins (Amide A) [2]
3069(s) 3065(s) 3068(s) 3073(s) 3063(s) 3063(s) 3061(s) 3075(s) 3062(s) vs (NH?) Proteins (Amide B) [3]
2953 2953 2954 2957 2955 2957 2960 2960 2962 vas (CH3) Fatty acids [2—4]
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Where v, d, 3, 0, T, and w indicate stretching, bending, deformation, rocking, twisting, and wagging, respectively; sciss, oph, as, s, op, and ip stand
for scissoring, out of phase, asymmetric, symmetric, out of plane and in plane vibrations.
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Figure S2. Normalized integrals deriving from ATR-FTIR contributions of (a) asymmetric -CHs
(2960-2950 cm™), (b) asymmetric -CHz (2930-2920 cm™), (¢) symmetric -CH (2880-2870 cm™), and (d)
symmetric -CH2 (2860-2850 cm™) vibrations typical of cellular lipids observed for Micromonospora
cells grown in the absence or presence of TeOs*. The symbol * indicates the statistical significance
(p <0.05) of the obtained integral variations.
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Figure S3. Ratios of normalized integrals deriving from ATR-FTIR contributions of (a) asymmetric
-CH2 (2930-2920 cm) and asymmetric CHs (2960-2950 cm) and (b) asymmetric -CH2 (2930-2920
cm ) and symmetric -CHz (2860-2850 cm™) stretching vibrations. The symbol * indicates the statis-
tical significance (p < 0.05) of the obtained integral variations.
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Figure S4. Deconvolution in the 1780-1480 cm™! region of ATR-FTIR spectra obtained for Micromon-
ospora cells grown in R5 liquid rich medium for (a) 24, (b) 72, and (c) 120-h, in R5 medium supplied
with 100 uM TeOs* for (d) 24, (e) 72, and (f) 120-h, or in R5 medium supplied with 250 uM TeOs*

for (g) 24, (h) 72, and (i) 120-h.
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Table S2. Deconvolution of ATR-FTIR spectra of Micromonospora unchallenged cells in the 1780-1480 cm™! region.

Referencezsn w A Referencern w A Referenceizon w A Vibrational mode
1717  4.34+0.460.11 £ 0.02 1712 15.7+1.7 0.46 + 0.03 v (CO) [5]
1692  6.45+0.910.17 £ 0.02 1688 19.8 £2.30.77 £ 0.04v (CO); d (NH) [24]
1679 16.5+1.71.58 +0.22 o (NH); v (CO) [5]
1653 56.5+1.4 25.4+0.8 1657 22.7+2.35.74 +0.48 1651 8.36 +0.470.41 + 0.02 v (CO) [24]
1636 19.0+1.51.88+0.51 1635 27.0+21 7.66+1.4 1641 54.1+1.1 34.6+0.8 v (CO);d (NH) [5]
1626 52.6 +5.3 12.5+0.8 v (CO); d (NH) [2]
1612 93.7+5.3 21.8+1.4 v (CO); d (NH) [2]
1594  12.6+0.80.68+0.09 8 (NH5") [3]
1569 524+1.6 11.6 0.9 1565 14.4+1.30.69 +0.05 1569 50.8+6.1 11.7+1.2 vas (COO) [2]
1544 29.0+1.85.85+0.32 1549 13.5+1.71.60 = 0.27 0s (NH); v (CN) [24]
1541  4.85+0.560.19+0.03 1536 12.0+1.30.77 £ 0.06 1537 29.1+£1.9 7.81+1.7 5 (NH); v (CN) [24]
1528 41.9+2.49.53+0.92 0s (NH); v (CN) [24]
1519 34.7+1.47.83+0.92 0s (NHs*) [3,7]
1509 241+1.3222+033 d(NHs") [3,7]

where v, 9, as, and s indicates stretching, bending, asymmetric, and symmetric vibrations, respectively.

Table S3. Deconvolution of ATR-FTIR spectra of Micromonospora cells challenged with 100 uM TeOs? in the 1780-1480 cm™ region.

100 uM TeOs?2an W A 100 uM TeOsz*7n = W A 100 uM TeOs*120n W A Vibrational mode
1717 3.78 +0.820.54 + 0.01 v (CO) [5]
1685 22.1+1.90.99 £ 0.08 v (CO); d (NH) [2-4]
1676 23.0 +£1.83.30 + 0.54 1677 21.2+2.61.78+0.08 d (NH); v (CO) [5]
1654 9.29 +0.560.24 + 0.02 1656 21.3+1.85.29 +0.48 1654 23.5+22488+032 v (CO)[24]
1650 433+28 149+1.3 v (CO); d (NH) [2-4]
1633 22.6+0.81.61+0.21 1634 28.3+2.28.49 +1.67 1635 26.6 +2.65.85+0.44 v (CO); d (NH) [5]
1619 89.3+6.5 28.2+25 1616 92.8+2834.4+0.7 1618 77.5+2.7248+0.9 v (CO);d(NH)[2]
1569 16.1+1.90.65 + 0.12 1570 17.0+1.80.49+£0.03  vas (COO) [2]
1544 38.0+1.29.68 +0.82 1546 24.3 +1.64.56 +0.72 1542 30.8 +2.48.46 + 1.020s (NH); v (CN) [24]
1540 6.97 +0.560.19 + 0.02 1537 29.1 +1.97.81 + 0.920s (NH); v (CN) [2—4]
1524 383+1.9105+1.2 0s (NH); v (CN) [2—4]
1515 34.8 +3.7 5.48 + 0.59 1515 30.4+3.14.75+0.55  0s(NHs") [3,7]

Where v, 9, as, and s indicates stretching, bending, asymmetric, and symmetric vibrations, respectively.

Int. J. Mol. Sci. 2022, 23, 12631. https://doi.org/10.3390/ijms232012631
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Table S4. Deconvolution of ATR-FTIR spectra of Micromonospora cells challenged with 250 uM TeOs? in the 1780-1480 cm™! region.

250 uM TeOs?24n = W A 250 uM TeOs?7n = W A 250 uyM TeOs>120y = w A Vibrational mode
1684 22.7 +1.70.73 + 0.09 v (CO); d (NH) [2—-4]
1679 21.4+2.10.77 +0.05 d (NH); v (CO) [5]
1662 452 +5.13.79 £ 0.54 1652 71.3+4.49.70 + 0.98 1658 21.5+1.81.05+0.04 v (CO)[24]
1647 40.3 +3.88.00 + 0.55 v (CO); d (NH) [2-4]
1633 52.9 +1.56.30 + 0.65 1630 20.2 +1.98.55 + 0.42 1639 31.3+2.73.38+0.28 v (CO); d (NH) [5]
1628 38.3+3.91.22+0.11 v (CO); d (NH) [2]
1619 73.9+2.68.06 + 0.88 v (CO); d (NH) [2]
1596 58.3+4.16.52 £ 0.71 das (NH3") [3]
1569 12.4 +1.10.20 + 0.02 vas (COO) [2]
1559 45.0+3.83.78 +0.33 0s (NH); v (CN) [24]
1549 11.5+1.20.26 + 0.02 1547 20.7 +1.80.74 + 0.09 1542 41.0 +£3.23.10 + 0.410s (NH); v (CN) [24]
1536 12.9 £ 1.30.30 = 0.02 1531 47.0+5.18.88 £ 0.91 1539 13.6 £ 1.30.18 + 0.080s (NH); v (CN) [2-4]
1521 34.6+1.42.49 +0.22 0s (NH); v (CN) [24]
1518 36.9+1.52.11+0.34  d(NHs") [3,7]

Where v, 9, as, and s indicates stretching, bending, asymmetric, and symmetric vibrations, respectively.
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Figure S5. Estimation of protein secondary structures derived from normalized integrals of amide
I bands of ATR-FTIR spectra obtained for Micromonospora cells grown in (a) R5 liquid rich medium
or R5 medium supplied with (b) 100 uM TeOs* or (c) 250 uM TeOs>.
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Figure S6. Distribution of normalized integrals referring to amide II bands of ATR-FTIR spectra
obtained for Micromonospora cells grown in (a) R5 liquid rich medium or R5 medium supplied with
(b) 100 pM TeOs? or (c) 250 uM TeOs*. (d) Ratios of normalized integrals deriving from ATR-FTIR
contributions of amide II bands (1560-1520 cm™) and asymmetric CHs stretching vibrations (2960-
2950 cm™). The symbol * indicates the statistical significance (p < 0.05) of the obtained integral vari-
ations.
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Figure S7. Deconvolution in the 1500-900 cm™ region of ATR-FTIR spectra obtained for Micromono-
spora cells grown in R5 liquid rich medium for (a) 24, (b) 72, and (c) 120-h, in R5 medium supplied
with 100 uM TeOs? for (d) 24, (e) 72, and (f) 120-h, or in R5 medium supplied with 250 pM TeOs*

for (g) 24, (h) 72, and (i) 120-h.
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Table S5. Deconvolution of ATR-FTIR spectra of Micromonospora unchallenged cells in the 1500-800 cm™! region.

Referencezsn w A Referencezn w A Referenceizon w A Vibrational mode
1465 12.7+1.6 0.35+0.02 0 (CHz); d (CHs) [4]
1454 20.8+0.9 1.51+0.05 1448 20.8+1.9 1.32+0.05 1453 32.1+£1.1 1.45+0.06 dsiss (CHz); © (OH); v CC(O); vs (COO")
[7-9]
1436 114+1.3 0.31+0.03 vs (COOY) [7-9]
1417 16.3+1.0 0.90+0.06 1412 27.2+1.1 0.94 +0.03 1416 8.19+0.9 0.20+0.01 vs (COO) [5]

1400  157+08 0.86+0.07 1398  313+17 292+022 1404 18511 0.76+0.05 o (CH); d (OH); d (COH);  (CH:); v
(CN); vs (COO) [5]

1387  35.0+32 3.12:0.12 1391 365+24 323x081 p(CH); d (COH); p (CHs); v CC(O);
vs (COO); & (NHz); v (CN) [9,10]
1375  324+34 1.18+0.12 B (CHs); vs (COO) [4,7]
1364  5.48+0.67 0.08+0.02 B (CHs); d (CH); d (OH); vs (COO") [4,7]
1341  894:0.880.10£0.02 1343  104£09 0.08+0.01 1341  0.05+0.01 49.4+3.2 B C(OH); d (OH); d (CH) [4,8]
1310 563+5.1 214+0.17 1313  57.6+14 242+045 1314  45.6+4.0 1.02+0.21 v C-(OH) [11]
1239 38.0+20 441+038 1236  435+1.0 438+0.19 1235 42425 4.33+0.38 B (NH); vas (PO2) [2]
1209  242+18 1.00+0.33 vs (PO2) [7]
1150 39.8+19 294 +0.03 1153 21.6+1.1 1.086 +0.12 1152 18.4+0.9 0.61 £0.02 vas (COC); d (CH2); d (CH); d (NH2) [12-
14]
1106  39.8+1.6 543+056 1102  50.2+4.9 538+043 1097  527+3.6 850091 vas (COC); v (CC); v (CO); d (COH);
v P(OH):[5,8,12,14]

1079 18.7+1.4 2.00+0.18 1079 13.4+ 0.8 0.56 +0.07 1079 16.1+1.2 0.82+0.07 v (CO); v (CC); v (COH); d (COC);

o (NHs*) [15,16]
1057 67.1+£3.2 6.78+0.92 v (CC); v (CO); d (COH); vs (PO2) [7,14]
1041 52.1+49 152=+1.1 1035 46.3 +£3.8 6.54+0.52 1041 442+28 105+1.2 v (CO); v (PO) [24,8]
990 256+19 2.43+0.32 990 288+2.1 1.93+0.22 994 43.7+35 435+056 (NH2); & (HNCC); v (CO); vs (POx);

v (CO); v (CC) [5,7,12,14,16,17]
where v, 9, 3, 0, and w indicate stretching, bending, deformation, rocking, and wagging, respectively; sciss, oph, as, s, and ip stand for scissoring, out
of phase, asymmetric, symmetric, and in plane vibrations.
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Table S6. Deconvolution of ATR-FTIR spectra of Micromonospora cells challenged with 0.1 mM TeOs* in the 1500-800 cm™! region.

100 uM TeOs?2n

w A

100 pM TeOs?72n

w A

100 uM TeO3120;

w A

Vibrational mode

1451

1411
1400

1382

1341
1310

1237
1208
1157

1109

1080

1044
1039

30.5+0.92.08+0.11

246+2.11.61+0.22
15.7+2.1 0.86 +0.08

334+173.14+0.29

10.9+1.8 0.09+0.01
54.6£29 2.80+0.18

425+1.6 5.01+0.26
221422 0.53+0.06
38.9+3.3210+0.24

30.5+£3.12.51+0.19

25.7+221.92+0.23

35.7+3.8 2.69 +0.36
914+51 159+1.1

1454

1401

1375

1310
1305

1238
1210
1153

1104

1078

1046

1002

23.8+0.6 1.50 £ 0.07

56.4+2.14.09+0.20

20.4+1.0 0.91+0.05

56.4+3.52.71+0.29
10.1£1.3 1.22+0.05

37.5+1.7 3.86 £ 0.31
254+1.8 0.76 £ 0.03
26.5+0.9 1.35+0.09

43.1+2.7 5.87£0.61

19.1+£1.1 0.88 = 0.07

53.7+3.1 129+14

64.6 +6.1 5.69 +0.62

1451

1401

1382

1304
1283
1242
1211
1152

1110

1081

1042

989

249+2.31.27+0.08

43.6+1.9 3.07 +0.03

vs (COOY) [7-9]
vs (COO) [5]

Osciss (CHZ), 0 (OH), Vv CC(O),

5 (CH); d (OH); d (COH);
B (CH:); v (CN); vs (COO") [5]

53.3 1.6 2.95+0.33 5 (CH); d (COH); p (CHz); v CC(O);

41.8+24233+0.13
26.4+1.10.64+0.03
35.3+3.9 3.66+0.24
27.8+1.8 1.27+0.04

vs (COO); & (NH2); v (CN) [9,10]

B (CHs); vs (COOY) [4,7]

v C-(OH) [11]
v (C-OH) [11]
v (C-OH) [11]
B (NH); vas (PO2) [2]
vs (POx) [7]

B C(OH); 5 (OH); d (CH) [4,7,8]

28.5+2.9 1.33 % 0.21 vas (COC); d (CH2); d (CH);  (NH)

33.6+254.26+0.16

29.4+2.2 3.46+0.41

[5,7,12,14]

Vas (COC); v (CC); v (CO);
0 (COH); v P(OH): [8,12-14]
v (CO); v (CC); v (COH);
0 (COC); o (NHs*) [15,16]

475+3.8 119+ 1.2 v (CO); v (POY; v (SH); v (SO) [7,14]
v (PO); v (SH); v (SO);

429+2.6 3.54+£0.37

vs (POs?) [7]

[5,7,12,14,16,17]

backbone vibration [2—4,7,8]
0 (NHz2); & (HNCC); v (CO);

0 (NHz); d (HNCC); v (CO);
vs (PO2); v (CO); v (CC)
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Where v, 9, 3, 0, and w indicate stretching, bending, deformation, rocking, and wagging, respectively; sciss, oph, as, s, and ip stand for scissoring,

out of phase, asymmetric, symmetric, and in plane vibrations.

Table S7. Deconvolution of ATR-FTIR spectra of Micromonospora cells challenged with 0.25 mM TeOs? in the 1500-800 cm region.

N

10

250 uM TeOs%24n

A w A

w 250 uM TeOs272n

250 uM TeOs?120n

w A Vibrational mode

1452

1409
1400

1375

1306
1232
1159

1108

1045

28.9+2.1 0.69 +0.04 1453 26.5+2.0 0.77 £0.06
34.0+2.4 0.56 +0.03
28.7+1.1 0.58 £ 0.05 1401 28.8+£2.6 1.23 +0.22
21.3+1.7 0.44 +0.03 1377 21.8+1.9 0.49+0.05
80.3+1.51.18+0.10 1305 45.3+4.0 3.28+0.37
42.4+181.33+0.12 1233 46.0+0.4 3.49 £ 0.08
26.5+1.9 0.39 £ 0.06 1161 25.9+1.3 0.40+0.02
44.0+231.02+0.11 1095 59.6 £3.9 4.19+0.52
75.6+2.16.33£0.37 1044 60.5+3.2 5.62+0.51
970 44.6+3.9 0.74 +0.02

1450

1409

1383

1302
1232
1150

1113

1079

1042
1017

31.3+1.20.61 +0.04 Osdiss (CH2); o (OH); v CC(O);
vs (COO) [7-9]
vs (COO) [5]

0 (CH); d (OH); d (COH); 3 (CHs);
v (CN); vs (COO) [5]
353+251.01+0.10 5 (CH); d (COH); B (CHs); v CC(O);

vs (COO); & (NH2); v (CN); vs (COO")
[9,10]
B (CHs); vs (COO) [4,7]
60.7 +2.40.95 +0.06 v (C-OH) [11]
48.9+0.71.90 = 0.05 B (NH); vas (PO2) [2]
29.9+220.44£0.04 v.s (COC); d (CHa2); d (CH); & (NH2)
[5,7,12,14]
30.3+£3.31.02 £ 0.21 vas (COC); v (CC); v (CO); d (COH);
v P(OH):[8,12-14]
35.3+5.31.71+£0.19 v (CO); v (CC); v (COH); d (COC);
o (NHs+) [15,16]
36.8+3.71.48 +0.18 v (CO); v (PO); v (SH); v (SO) [7,14]
81.1+4.33.68 +0.24

24.8+1.80.45+0.05

d (NHa); d (HNCC); v (CO); vs (POx);
v (CO); v (CC) [5,7,12,14,16,17]

Where v, 9, 3, 0, and w indicate stretching, bending, deformation, rocking, and wagging, respectively; sciss, oph, as, s, and ip stand for scissoring,

out of phase, asymmetric, symmetric, and in plane vibrations.
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Figure S8. Normalized integrals referring to (a) ATR-FTIR contributions attributable to peroxida-
tion products (1430-1360 cm™) and (b) ratios deriving from IR signals related to the -C-O-P stretch-
ing vibration (1235 cm™') and the amide I (1690-1610 cm™) band. The symbol * indicates the statistical
significance (p < 0.05) of the obtained integral variations.
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Figure S9. Distribution of normalized integrals referring to polysaccharide vibrations of ATR-FTIR
spectra obtained for Micromonospora cells grown in (a) R5 liquid-rich medium or R5 medium sup-
plied with (b) 100 pM TeOs* or (c) 250 uM TeOs*. In (d) are depicted the normalized integrals re-
ferring to ATR-FTIR contributions of -C-(OH) stretching (1310-1300 cm). The symbol * indicates
the statistical significance (p < 0.05) of the obtained integral variations.
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