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Table S1 Morphological and phenotypical characterization of arctic glacier soil bacterium

Pseudomonas sp. PAMC 28620

Characteristics* PAMC 28620
Morphology Rods
Gram staining -
Endospores -
Motility +
Fluorescence +
Growth in pH:

3.0 -

5.0
7.0
9.0
11.0
13.0 -
Growth at Temperature:
4°C

20°C

25°C

30°C

37°C -
Growth in NaCl:

1% +
2% +
5% -
10% -
15% -
Growth in carbohydrates: Acid from
D (+) - Glucose

D (+) - Galactose

D (+) - Maltose

D (+) - Cellibiose

D (+) - Trehalose

D (+) - Rhamnose

D - Xylose

D - Mannitol

D - Ribose

D (=) - Fructose

L (+) - Arabinose

+ o+ o+

+ o+ + +

+ o+ o+

T



L (-) Sorbose -
Sucrose -
Lactose -
Dextrin +
Gas from glucose: -

Hydprolysis of:
Cellulose -
Starch
Casein
Gelatin —
Biochemical and Enzyme tests:
Catalase

Oxidase

Urease

VP test

NO; reduction

Indole

Citrate

Alkaline phosphatase
Esterase (C4)

Esterase lipase (C8)

Lipase (C14)

Leucine arylamidase

Valine arylamidase

Cystine arylamidase
Trypsin

o - chymotrypsin

Acid phospatase
Napthol-AS-BI-phosphohydrolase
o - galactosidase

o - glucuronidase

B - glucosidase

o - glucosidase

B - glucosidase
N-acetyl-b-glucosaminidase
o - mannosidase

o - fucosidase

Antibiotic sensitivity
Kenamycin s
Gentamycin s
Chloramphenicol s
Strain identified based on 16S rRNA and Pseudomonas sp.
Pphenotypical characterization as:

+ +

e e e S S I

T I S

+ (positive); — (negative); s (sensitive)
*Bergey’s manual of systematic bacteriology



Table S2 Minimal inhibitory concentration (MIC) of metals against to Arctic glacier soil

bacterium Pseudomonas sp. PAMC 28620

Strain MIC (m mol L)

Fe?*  Cu?*  Zn*' Ca?* Mn?* Mgt

Pseudomonas sp. PAMC 28620 2.0 1.5 0.5 1.5 0.75 L.5




Control

Fig. S1 Synthesis of fluorescent pyoverdine (PVD) siderophore from Arctic strain
Pseudomonas sp. PAMC 28620. PVD synthesis was induced by depletion of trace metal ions
in the growth medium. PVD was extracted from the cell free supernatant (CFS) by using

ethanol and visualized under normal light (A) and UV (B) light with water as control.



Pseudomonas sp. MN5-12 (]JQ396555)
Pseudomonas sp. PR04 (DQ640008)
Pseudomonas sp. PR10 (DQ640010)
44 Pseudomonas frederiksbergensis strain IHB B 10366 (KR233782)
Pseudomonas sp. UA-JF2513 (KC108966)
Pseudomonas sp. g(2013) (KF555634)
79 |Antarctic bacterium R02 (EU636054)
| Pseudomonas sp. yged143 (EF419342)
47 Pseudomonas ficuserectae strain 05217 (KF424289)
Uncultured Pseudomonas sp. clone RHDTWG193 (KM656370)
37 ~| Uncultured Pseudomonas sp. clone RHDTWG218 (KM656395)
571 pseudomonas borealis (AJ012712)
Pseudomonas sp. G0818 (DQ910382)
Pseudomonas syringae strain Q2-S5 (JK994138)

57

22

Antarctic bacterium GA058 (EU636052)
U| Pseudomonas sp. In5 (GQ254719)
32\l Pseudomonas graminis strain 55-1 (KM434253)
@ Pseudomonas sp. strain AS-06/29; PAMC 28620 (KT445272)
Pseudomonas sp. BIHB 1310 (JF766688)
Pseudomonas sp. NR 6-02 (KM253127)
Pseudomonas sp. Bmal (]Q977479)
66 | Pseudomonas mandelii strain IHB B 10205 (KR233778)
Uncultured bacterium clone YCaltP17B3 (HE602891)

—_
I

3

—
0.0002

Fig. S2 Neighbor-Joining (NJ) bootstrapping (100) phylogenetic tree of arctic glacier soil
bacterium Pseudomonas sp. PAMC 28620 and their closest NCBI (BLASTn) strains based
on the 16S rRNA gene sequences. Phylogenetic tree was developed based on maximum

composite likelihood method using a phylogenetic software MEGA 6.06 version.
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Fig. S3 Effect of temperature on the growth of Pseudomonas sp. PAMC 28620. PAMC
28620 was cultivated in a liquid medium (LB) included peptone 10 g L1, yeast extract 5 g L~
I'and NaCl 10 g L' with pH 7.0 £ 0.2. The values shown are mean + SD from three

experimental replicates.
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Fig. S4 HPLC chromatogram of EPS from strain Pseudomonas sp. PAMC 28620
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Fig. S5 Mass spectra (MS) of the each monosaccharide unit which present in the EPS

obtained from Arctic Pseudomonas sp. PAMC 28620.
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Current Data Parameters

NAME sepld-kku-yyh
EXPNO 7
PROCNO 1

F2 - Acgquisition Parameter:

INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30

TD 32768
SOLVENT D20

N3 128

Ds 4
SWH 6459.948 Hz
FIDEES 0.197142 Hz
AQ 2.5362432 seq
RG 181

oW 77.400 us¢
DE 6.50 us¢
TE 288.0 K
DL 1.0000Q000 se«
TDJ 1

500.1325420

NUCl 1H

Pl 10.20 us¢
PLW1 1%.00000000 W
F2 - Processing parameters
SI 16384

SF 500.1299625 MH:
WD EM
S5B 0

LE 0.30 Hz
GE 0

PC 1.00

Fig. S6. Proton ('"H) NMR (500 MHz) spectrum of EPS obtained from Arctic Pseudomonas

sp. PAMC 28620..
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NS 9180
Ds 4
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FIDRES [] 9 Hz
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TE 297.0K
D1 2.00000000 sec
dit 0.03000000 sec
DELTA  1.89999998 sec
TDO 1
===z CHANNEL fl =====
NUC1 13C
P1 7.00 usec
PL1 2.20 dB
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PL2 -4.00d8
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PL13 16.00 08
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568 0
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PC 1.40
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Fig. S7. Full carbon (13C) NMR (150 MHz) spectrum of EPS obtained from Arctic

Pseudomonas sp. PAMC 28620..



90
80 OSDS m®mTriton X 100 OEPS
70 ~

60 -

40 -

30 ~

20 ~

Emulsification index % [El,,]

T
Toluene Petroleum n-Hexane n-Hexadecane Methyl Methyl 10-
octanoate undenoate

Hydrocarbons

Fig. S8 Emulsification activity of the EPS purified from Arctic Pseudomonas sp. PAMC
28620. Emulsification index [El4] (mean + SD) after 24 h was calculated with different

hydrocarbons.



Fig. S9 FE-SEM micrograph of metal complexation and precipitation due to bacterial EPS
obtained from Arctic Pseudomonas sp. PAMC 28620. (A) EPS with Zn?>", (B) EPS with Mn?",
and (C) EPS with Mg?* ions. Red color arrows indicate the metal complex or aggregates
produced by bacterial EPS and the blue color arrows shows the EPS matrix. The EPS and
metal ion interacts together and forms metal clumps and precipitated along with EPS.

Corresponding EDX chemical maps confirms the presence of metal ion in the EPS-metal

complex.



