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Insights on cpsl and cps2 gene clusters identified in the DSM 29614 strain genome

The cpsl is part of a 47.412 Kb region containing a total of 41 ORFs (from
BI1322_RS06885 to BI322_ RS07085) identified by an AntiSmash analysis. The cpsl gene
cluster comprises 23 genes (from BI322_RS06885 to BI322_RS06995) which are defined
by genes encoding GalF, the traslocon Wzi, Wza, Wzb, Wzc and the initial
glycosyltransferase undecaprenyl-phosphate galactose phosphotransferase (WbaP), from
one hand, and Gnd and Ugd, from the other one, as well as it is usually reported for
Klebsiella spp. [1,2]. Indeed, 9 out 23 cpsl gene products show low (from 50% to 31%) or
no sequence identity with the products of K. oxytoca homologous genes further confirming
the peculiarity of DSM 29614 strain. It is interesting to note that, in agreement with the
observations by Follador et al. (2016) [3], the cpsl genes are located in association with
rfb (from BI322_RS07000 to BI322_RS07030) and his genes (from BI322_RS07035 to
BI322_RS07070) required for the O-antigen (i.e. the outermost part of the
lipopolysaccharide) and histidine biosynthesis, respectively (Table S4, Additional files).
The flanking regions of cpsl-rfb-his locus are also worth of mention since they contain,
from one hand, a gene encoding a TerC family protein (BI322_ RS06880), which is known
to be involved in heavy metal tolerance [4] and, from the other one, a region containing nif
genes (from BI322_RS07090 to) devoted to nitrogen fixation, respectively. On the other
hand, the cps2 gene cluster spans on a 13.577 Kb region containing 11 ORFs (from
BI322_RS19465 to BI322_RS19520), which are mainly involved in biosynthesis, transfer
and export of exopolysaccharides. Unlike cpsl, the presence of genes encoding WcaJ
(B1322_RS19465) and WcaB (BI322_RS19520) characterizes cps2 cluster. This gene
cluster, whose products are highly conserved among K. oxytoca strain, is flanked by a
region containing genes (from BI322 _RS19430 to BI322_RS19440) involved in
biosynthesis of glucuronate and a gene (BI322_RS19450) encoding FoxA, a ferrioxamine

receptor.



Insights on metal resistance genes identified in the DSM 29614 strain genome

The DSM 29614 strain possesses a high level of tolerance to heavy metals like Au, Ag,
As, Cd, Co, Cr, Cu, Ni, Hg, Pb, Pd, Pt, Rh, Ti, Se, Zn. The BacMet database [5] was used
to scan the genome of DSM 29614 strain highlighting genetic elements putatively
responsible for resistance to metals. More precisely, several genes were found that could
be responsible for Zn resistance, which might be conferred by the set of czc genes [6,7]
that usually impart cross-resistance also to Co and Cd. This specific mechanism is usually
related to a cation transport pump located in the inner membrane and encoded by czcABC
genes. The strain apparently possesses only czcA, whose product is the basic inner
membrane transport protein. In addition, czcD (whose product may act as a membrane-
bound sensor protein or as a metal ion transporter) and czcP (that usually enhance metal
resistance relying on the action of some ATPases encoded by zntA, cadA, pbrA) [8] were
alsodetected. The two component regulatory systems czcS/czcR [9] involved into Zn
homeostasis mechanisms were revealed too. Zn resistance in DSM 29614 strain could
also be related to the detected zntA [10] transport system (and its transcriptional regulator
zntR) and to cadACRX genes cluster [11]: the first encodes an ATPase, which usually
leads to Cd and Hg resistance; the second codes for an ATPase very efficient for Cd
transport, but which carries Zn and Co too. Both systems may then be responsible for two
of the three metal resistance observed, i.e. Cd and Zn. Pb resistance could rely on the
presence on the K. oxytoca DSM 29614 genome of pbrABC genes [12], which combine
functions involved in uptake, efflux, and accumulation of Pb(Il), and its regulatory system
pbrR. By the way, these are only the main systems generally accounted to confer Zn, Cd
and Pb resistances. Indeed, many other genes may have a role when dealing with such
phenotypes (Table S3, Additional files). Data reported in Table S3 (Supplementary

Material) highlight a possible role of genes accounting for the capability of K. oxytoca DSM



29614 to grow also in the presence of Ag (SIlIABCEFPRS genes) [7], Cu (copABDRSZ
genes) [13], As arsABCDMR [14], Ni nccABH [15], Cr (chrCR) [16] and Hg (merA, merR2)

[17].
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