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Supplementary Tables

Table S1. Two-way ANOVA analysis of the Cu*" removal efficiency of MB546 and MB546-PGA

at 0.05 significance level

df Sum of squares Mean square  F value P value
Factor A 1 1627.500 1627.500 65.310%* 3.082x 1077
Factor B 8 55637.825 6954.728 279.086** 0
Model 9 57265.324 6362.814 255.333%%* 0
Error 44 1096.466 24.920 n/a n/a
Corrected total 53 58361.790 n/a n/a n/a

Table S2. Fitting parameters for the pseudo-first-order kinetics

Co k; qe Standard Standard F value Prob>F R’

(mgL")  (min™) (mgg") error of Ing, error of —k;

6.4 0.5849 9.3410 0.1360 0.1241 22.2363 0.00920 0.8094
12.8 0.5126 19.3918 0.0647 0.1089 22.1667 0.00925 0.8089
32 0.6078 47.3577 0.0913 0.0992 37.5516 0.00359 0.8797
64 0.5566 87.1369 0.1257 0.1082 26.4550 0.00678 0.8358
128 0.7135 178.1646  0.1682 0.1444 24.4285 0.00780 0.8241

Table S3. Fitting parameters for the pseudo-second-order kinetics

Co k> qe Standard error Standard F value Prob>F R’

(mgL") (gmg'min") (mgg')  ofk'g”  errorofg,’

6.4 0.1541 10.4037 0.0188 0.00606 251.96 9.21x10”°  0.9805
12.8 0.0749 19.8886 0.0074 53171x10™  8943.74 7.50x10®  0.9994
32 0.0396 49.1400 0.0034 5.3237x10"  1460.61 2.80x10°  0.9966
64 0.0144 97.4659 0.0015 3.3157x10™ 957.06 6.51x10°  0.9948

128 0.0089 194.1748 8.8x10™ 1.5708x10™*  1073.41 5.18x10°  0.9954




Table S4. Fitting parameters of the Freundlich isotherm model for Cu®" biosorption by
MB546-PGA

Ky n Standard error of nK;  Standard error of n”'  Fvalue  Prob>F R’

23.16 1.305 0.05242 0.02412 1009.71  6.85x107 0.9961

Table S5. Fitting parameters of the Langmuir isotherm model for Cu®" biosorption by

MB546-PGA

K,(mgL") Onw(mgg') Standard error Standard error F value Prob>F R

of O’ of K, Opar”

2.012x10*  145.99 0.002 0.00183 257.72 5.26x10%  0.9847




Table S6. Plasmids and oligonucleotide primers used in this study

Plasmids or primers  Phenotypes or sequences * Sources or
references
Plasmids
pTrcHis B Amp', E. coli expression vector, 4404 bp Invitrogen
pYNP Cb', Pseudomonas expression vector harboring the [1]
promoter P,,,;, 6154 bp
pYN2S Cb', Pseudomonas expression vector harboring the [2]
P,,-inaK-N-smtA-smtA fusion gene, 5763 bp
pMB109 Amp', an E. coli plasmid expressing the fusion gene [3]
(inaQ-N),/gfp; 6071 bp
pMB541 Amp', a pMB109 derivative harboring the fusion gene This study
(inaQ-N),-gIinBP, 6162 bp
pMB542 Amp', a pTrcHis B derivative harboring the fusion gene This study
(inaQ-N),-ginBP, 6185 bp
pMB544 Amp', a pMB542 derivative harboring the fusion gene This study
(inaQ-N),-ginBP-(smtA),, 6525 bp
pMB545 Cb', a pYNP-derived Pseudomonas plasmid expressing the This study

fusion gene (inaQ-N),-ginBP-(smtA),, 7124 bp

Oligonucleotide primers °

gIinBP-F
glnBP1-R
inaQ-N-F
glnBP2-R
smtA-F
smtA-R

5'-GGAAGATCTATGCTTAAAATGAAAAAG-3" (Bglll)
5'-GTCGGAATTCCTTCTCTTGTTTTTGCCC-3’ (EcoR])
5'-AGTCCATGGATCTCGACAAGGCGTT-3’ (Ncol)
5'-CTACTGCAGCTTCTCTTGTTTTTGC-3’ (PsfI)
5"-AGTTGGTACCATGACCTCAACAACG-3’ (Kpnl)
5"-GAAAGAATTCATTAGCCGTGGCAGT-3’ (EcoRI)

Note: * Amp', ampicillin resistance; Cb', carbenicillin resistance; P, the constitutive promoter of pYNP in Pseudomonas strains;

inaK-N, N-terminal domain of ice-nucleating gene inaK; ginBP, glutamine-binding protein gene; inaQ-N, N-terminal domain of

ice-nucleating gene inaQ; smtA, cyanobacterial metallothionein protein gene.

® The underlined sequences indicates the restriction enzyme sites.
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Figure S1. Strategies for the binding of y-PGA and GInBP. (a), Formation of amide
bonds by activated y-PGA and the amino groups of the amino acids of GInBP; (b),
Binding of the GIn ligand to the cleft between the two domains of GInBP.
Abbreviations: Y-PGA, y-polyglutamic acid; GInBP, glutamine-binding protein; EDC,

1-(3-Dimethylaminopropyl)-3-Ethylcarbodiimide; NHS, N-Hydroxysuccinimide.
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Figure S2. Effects of the adsorption time, pH, temperature and cell biomass loading

on the biosorption capacity of Cu®" by MB546-PGA.
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Figure S3. The pseudo-first-order equation (A) and the pseudo-second-order equation
(B) modeled sorption data over a time course, and Freundlich isotherm (C) and

Langmuir isotherm (D) plots of the MB546-PGA biocomposite.
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