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1 TABLE S1. Matrix notation of the model framework.

Vi1 V2 V3 V4 V5 . .
Kinetics Rate Expression
Strp Sio0cx S10c,other Xknes2 | Xae
Xknes.2
o1 | Growth x ¢ 1 } StpXknes.2
rowth Xgygs.20n S7p HXBX TP maxa
Yrpx S e + Kyp x
1 SAOC,XXKN65.2
P2 Growth Xgyss.2on SAOC, VA - 1 /'LXB,X,AOC,maxS +K
YA oC X AOCX AOC X
P3 | Decay of Xxyss.2 -1 bXXKN55, 2
Xzc
1 SAOC,XXBC
P4 | Growth Xpc on Ssocx - 1 HxB BC AOCX,max S T K
YAOCX,BC AOCX AOC X,BC
1 Sy OC,otherXBC
P5 Growth X3 on S40C other - 1 'uXB,BC,AOC other, max g +K
Y 10Cother.BC 40C.other T B 40C other,BC
P6 | Decay of Xpc -1 bBcXBc
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3 TABLE S2. Model parameters calculated from batch experiments in the absence of carbofuran supplements.

Strain KN65 (Xknes) Natural community (Xpc)

Substrate | Carbofuran! AOCgw AOCgr AOCgg AOCgp AOCgw AOCgr AOCgg AOCgp

lLtlnlUC

7.8 0.106 0.647 7.78 15.18 10.0 10.11 16.78 6.11
[day']
K

1.5 0.0001 14X104  0.63 1.92 4.35 1.10 2.64 0.0003
[mg L]
YC/S
[Cells (mg 3.12x10° 1.0x10°  1.0x10°  1.0x10°  1.0x10° | 1.0x10°  1.0x10°  1.0x10°  1.0x10°

substrate)!]

4 'Data from previous publication: Helbling, D. E.; Hammes, F.; Egli, T.; Kohler, H. P. E., Kinetics and Yields of Pesticide Biodegradation at Low
5 Substrate Concentrations and under Conditions Restricting Assimilable Organic Carbon. App! Environ Microb 2014, 80, (4), 1306-1313.
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FIGURE S1. General procedure for prediction of carbofuran degradation by KN65.2 in water

samples by the proposed model framework
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Figure S2: Growth of the indigenous microbial community on AOC in (A) groundwater, (B)

(A} Indigenous Microbial Community
Groundwater (GW)
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(C} Indigenous Microbial Community
Small Stream (SS)

1.0E+07

1.0E+06

1.0E+05

1.0E+04

1.0E+03

Cell Density, [cells/mL]

1.0E+02

0 5 10
Time, [days]

15

1.0E+01
20

(B) Indigenous Microbial Community
Bank Filtrate (BF)
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(D) Indigenous Microbial Community
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bank filtrate, (C) a shallow stream, and (D) a stagnant pond.
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