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Figure S1. Phylogenetic analysis of different members of the Pseudomonas genus. 
Genome-wide comparison between P. umsongensis GO16 and notable Pseudomonas species 
was conducted using a composite vector approach (see the experimental procedures section 
in the main text for details). 
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Figure S2. Growth profile of P. umsongensis GO16 in different soluble aromatics as the 
sole carbon source. In panels A to C cells were cultured in the microplate reader using the 
indicated aromatic substrates at a final concentration of 5 mM. Panel D shows bacterial 
growth in flasks in the presence of naphthalene vapours as the sole carbon source (see 
methods for details). Results correspond to the mean and standard deviation of three 
biological replicates. 
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Fig. S3. Growth profile and substrate consumption of P. putida KT2440 expressing the 
tph genes from P. umsongensis GO16. P. putida KT2440 was transformed with the plasmid 
pBT’T_tph (KT_tph) or the empty control pBT’T (WT in the plot) for comparison. Only 
KT_tph was able to use TA as the sole carbon source for growth (shown in red; solid line for 
growth and dashed line for substrate consumption). Expression of the tph genes (green lines) 
did not affect growth in glucose compare to the control (blue lines). Results correspond to the 
mean and standard deviation of three biological replicates. 
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Fig. S4. Terephthalic acid (TA) depletion and protocatechuate (PCA) accumulation in 
the supernatant of P. putida KT_tph grown with TA as a sole source of carbon and 
energy.  (A) Kinetics of PCA accumulation and TA consumption when the strain was 
cultivated in MSM medium without nitrogen limitation (full nitrogen), or under 
polyhydroxyalkanoate (PHA) accumulating conditions (limited nitrogen) determined by 
HPLC-UV. (B) After 12 hours of incubation in TA and N limited conditions the culture 
exhibits a characteristic purple colour corresponding to PCA accumulation in the supernatant 
(left flask). The culture with full nitrogen that does not accumulate PCA is shown for 
comparison (right flask). (C) Chromatograms of TA and PCA determination. The upper panel 
represents a supernatant after 12 hours of culturing in N limited conditions. Mid and lower 
panels represent, respectively, a standard of 0.075 g L-1 of PCA and a standard with a mixture 
of 0.08 g L-1 of PCA and 0.11 g L-1 of TA. 
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----|-------|----|-------|----------|----------|--------|
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Data File C:\Chem32\1\Data\Kate PCA standards 290720 2020-07-29 09-17-42\008-0801.D

Sample Name: PCA 0.075g/L

Agilent 1100 10/12/2020 2:19:34 PM SYSTEM Page 1 of 1

=====================================================================
Acq. Operator   : SYSTEM                         Seq. Line :   3
Acq. Instrument : Agilent 1100                    Location :   3
Injection Date  : 7/30/2020 9:16:04 AM                 Inj :   1
                                                Inj Volume : 10.000 µl
Method          : C:\Chem32\1\Data\Kate PCA_TA standards 300720 2020-07-30 08-54-34
                  \Terephthalic acid_acetic acid.M (Sequence Method)
Last changed    : 7/30/2020 8:54:35 AM by SYSTEM

min1 2 3 4 5 6 7 8

mAU

0

100

200

300

400

500

600

700

 DAD1 A, Sig=250,4 Ref=off (Kate PCA_TA standards 300720 2020-07-30 08-54-34\003-0301.D)
1.

06
9

3.
25

1

4.
27

9

4.
66

6

=====================================================================
                         Area Percent Report
=====================================================================

Sorted By             :      Signal
Multiplier            :      1.0000
Dilution              :      1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=250,4 Ref=off

Peak RetTime Type  Width     Area      Height     Area
  #   [min]        [min]   [mAU*s]     [mAU]        %
----|-------|----|-------|----------|----------|--------|
   1   1.069 BB    0.3278   47.64914    1.76050   0.7853
   2   3.251 BB    0.0671 2820.78687  644.39948  46.4865
   3   4.279 BV R  0.0632 3184.34668  755.74591  52.4779
   4   4.666 VB E  0.1932   15.18891    1.11306   0.2503

Totals :                  6067.97159 1403.01894

=====================================================================
                          *** End of Report ***

Data File C:\Chem32\1\Data\Kate PCA_TA standards 300720 2020-07-30 08-54-34\003-0301.D
Sample Name: PCA 0.11g/L TA 0.08g/L

Agilent 1100 10/12/2020 2:23:55 PM SYSTEM Page 1 of 1

5 6

supernatant

PCA

PCA + TA

PCA

TA
full nitrogen

limited nitrogen

A

B

C



 

 
Fig. S5. CDW (blue lines) and substrate consumption (red lines) of P. umsongensis GO16 
growing on TA (upper), EG (mid) and glucose (lower panel). All cultures contained 1.96 gC 
L-1. Plots show the mean and standard deviation of three biological replicates. 
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Fig. S6. Analysis of the stability of the plasmid pBT’T_tph in P. putida KT2440. The 
plasmid was purified from KT2440 grown on TA as the sole carbon source using a standard 
miniprep protocol. The plasmid preparation was digested with SphI (lane sphI) rendering the 
expected fragments of 6.3 and 3.8 kb. The plasmid was also used as a template for PCR 
reactions with oligonucleotides V1F and V1rR annealing on the backbone and producing a 
3.9 kb DNA fragment (lane pBT’T), and with oligonucleotides RT and GR that render a 6.1 
kb DNA product (lane RT). Size in bp of the molecular weight markers is shown for 
comparison. 
 


