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Deltal—pyrroline—4—hydroxy—2—carboxylate deaminase

Identification and characterization

D—-hydroxyproline dehydrogenase
involved in novel L-hydroxyproline metabolism of

bacteria: metabolic convergent evolution

F,
Shinomiya H, Nishiwaki H, Kawano-Kawada
M, Sasai Y, Tozawa Y, Watanabe Y.

Watanabe S, Morimoto D, Fukumori

L-hydroxyproline  (4-hydroxyproline) = mainly

exists in collagen, and most bacteria cannot
metabolize this hydroxyamino acid. Pseudomonas

putida and Pseudomonas aeruginosa convert

70

L-hydroxyproline to a-ketoglutarate via four
hypothetical enzymatic steps different from known
but the

background is rather unclear. Here, we identified

mammalian  pathways, molecular
and characterized for the first time two novel
D-hydroxyproline dehydrogenase and
(Pyr4H2C)

deaminase, involved in this hypothetical pathway.

enzymes,

A(1)-pyrroline-4-hydroxy-2-carboxylate

These genes were clustered together with genes
encoding other catalytic enzymes on the bacterial
genomes. D-hydroxyproline dehydrogenases from P.
putida and P. aeruginosa were completely different
from known bacterial proline dehydrogenases and
showed similar high specificity for substrate
(D-hydroxyproline) and some artificial electron
acceptor(s). On the other hand, the former is a
homomeric enzyme only containing FAD as a
prosthetic group, whereas the latter is a novel
heterododecameric structure consisting of three
different subunits (a(4)8(4)y(4)), and two FADs,
FMN, [2Fe-28]
contained in aBy of the heterotrimeric unit. These
that the

pathway clearly evolved convergently in P. putida

and ron-sulfur cluster were

results suggested L-hydroxyproline
and P. aeruginosa. Pyr4H2C deaminase is a unique
of the

synthase/N-acetylneuraminate

member dihydrodipicolinate

lyase protein
family, and its activity was competitively inhibited
by pyruvate, a common substrate for other
dihydrodipicolinate synthase/N-acetylneuraminate
of

Pyr4H2C deaminase genes led to loss of growth on

lyase proteins. Furthermore, disruption
L-hydroxyproline (as well as D-hydroxyproline) but
not Li- and D-proline, indicating that this pathway
is related only to L-hydroxyproline degradation,
which is not linked to proline metabolism.

J Biol Chem. 287(39):32674-88, 2012

Different Ca®" sensitivities between the EF—hands of

T- and L—plastins.

Miyakawa T, Shinomiya H, Yumoto F,
Miyauchi Y, Tanaka H, Ojima T, Kato YS,
Tanokura M.



Plastins are Ca?*regulated actin-bundling
proteins, and essential for developing and
stabilizing actin cytoskeletons. T-plastin 1is

expressed in epithelial and mesenchymal cells of
solid tissues, whereas L-plastin is expressed in
mobile cells such as hemopoietic cell lineages and
cancer cells.

Using various

spectroscopic methods,

gel-filtration chromatography, and isothermal
titration calorimetry, we here demonstrate that the
EF-hand motifs of both T- and L-plastin change
their structures in response to Ca2t, but the
sensitivity to Ca2* is lower in T-plastin than in
L-plastin. These results suggest that T-plastin is
maintaining static

suitable for cytoskeletons,

whereas L-plastin is suitable for dynamic
rearrangement of cytoskeletons.
Biochem Biophys Res Commun. 429(3-4)137-41

(2012)

Evaluation of Influenza Virus A/H3N2 and B vaccines
on the Basis of Cross—Reactivity of Postvaccination
Hhuman Serum Antibodies against Influenza Viruses
A/H3N2 and B MDCK Cells
Embryonated

isolated in and

Kishida N, Fujisaki S, Yokoyama M, Sato H,
Saito R, Tkematsu H, Xu H, Takashita E,
Tashiro M, Takao S, Yano T, Suga T,
Kawakami C, Yamamoto M, Kajiyama K, Saito
H, Shimada S, Watanabe S, Aoki S, Taira K,
Kon M, Lin JH, Odagiri T. Hen Eggs.

The vaccine strains against influenza virus
A/H3N2 for the 2010-2011 season and influenza
virus B for the 2009-2010 and 2010-2011 seasons

iIn dJapan are a high-growth reassortant
A/Victoria/210/2009 (X-187) strain and an
egg-adapted B/Brisbane/60/2008 (Victoria

lineage) strain, respectively. Hemagglutination
inhibition (HI) tests with postinfection ferret
indicated that the antisera raised
the X-187

B/Brisbane/60/2008 vaccine production strains

antisera

against and egg-adapted

71

poorly inhibited recent epidemic isolates of
MDCK-grown A/H3N2 and B/Victoria lineage
viruses, respectively. The low reactivity of the
ferret antisera may be attributable to changes in
the hemagglutinin (HA) protein of production
strains during egg adaptation. To evaluate the
efficacy of A/H3N2 and B vaccines, the
cross-reactivities of postvaccination human
serum antibodies against A/H3N2 and B/Victoria
lineage epidemic isolates were assessed by a
comparison of the geometric mean titers (GMTs)
of HI and neutralization (NT) tests. Serum
antibodies elicited by the X-187 vaccine had low
cross-reactivity to both MDCK- and egg-grown
A/H3N2 by
cross-reactivity by NT test in all age groups. On
the other hand, the GMTs to B viruses detected

by HI test were below the marginal level, so the

1solates HI test and narrow

cross-reactivity was assessed by NT test. The
serum neutralizing antibodies elicited by the
B/Brisbane/60/2008 vaccine reacted well with
egg-grown B viruses but exhibited remarkably
low reactivity to MDCK-grown B viruses. The
results of these human serological studies
suggest that the influenza A/H3N2 vaccine for
the 2010-2011 season and B vaccine for the
2009-2010 and 2010-2011 seasons may possess
insufficient efficacy and low efficacy, respectively.

Clin Vaccine Immunol. Jun;19(6):897-908( 2012)
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Pseudomonas aeruginosa can thrive in various aquatic
environments such as rivers and coastal marine habitats. In
addition to the environmental adaptability, P. aeruginosa
can cause severe infections in hospitalized patients.
Although water is a natural reservoir of P. aeruginosa, it is
not clear how the organisms are transmitted from the
environment to humans. Since P. aeruginosa has known to
be have a non-clonal population structure, phylogenetic
analyses of clinical and environmental isolates may offer a
clue to this point. In the present study, we employed
multilocus sequencing typing (MLST) methods that
amplify and sequence defined regions of seven conserved
housekeeping genes (acsA, aroE, guaA, mutL, nuoD, ppsA
and #pE). A total of 58 P. aeruginosa isolates obtained in
Ehime prefecture, 16 clinical isolates, 32 river isolates and
10 coastal isolates, were typed, and 39 STs were identified
among 58 isolates. The number of alleles at each locus is
acsA (18), aroE (12), guaA (13), mutL (12), nuoD (9), ppsA
(16), and #rpE (17). These results confirmed that P.
aeruginosa has a non-clonal population structure even in a
certain small area, and suggest that genetic recombination
contributes to diversity of P. aeruginosa clones. The MLST
analysis revealed interesting clonal relationship among
isolates. Most of the river and coastal isolates form distinct
clusters in a dendrogram. Moreover, clinical isolates form
two major clusters; each of them clustered together with
coastal isolates or with river middele- and downstream
isolates, suggesting that patients were infected with P.
aeruginosa strains derived from these regions.
%5 86 [l HASHI 2=
(2013.3 )

BEFREACIYEESRELRT stx, AFFEIESH
rEEHmMEXEEERRESFSBROMEIRIZD



T

Bl WS TR A BRI TE T (X R IR E T
B mak, M s, QMR A

A total of 12 enterohemorrhagic Escherichia coli strains
were isolated during a recent outbreak in a nursery school in
Matsuyama city, Ehime prefecture, Japan. All of the
isolates were confirmed as E. coli O157:H7 and were
supposed to be derived from a common strain when
analyzed using an IS-printing method and pulse-field gel
electrophoresis. Multiplex polymerase chain reaction (PCR)
tests revealed that all the isolates harbor eaed, hlyA, stxl
and s#x2. However, when we assessed the production of Stx
toxins using a reverse passive latex agglutination kit, it was
observed that these isolates produced Stx1 but not Stx2. We
examined their stx2 gene variants by PCR and found that 11
strains exhibited positive bands only when stx2c-specific
primer sets were used while one strain was untypable.
Although the PCR product showed a single band, its size
(~1.7 kbp) was much larger than the expected size.
Sequencing of the DNA fragment covering the whole stx2
gene revealed that a 1310 bp fragment was inserted into the
coding region of the A subunit of Stx2, and that the
sequences of the insert were identical to those of IS/203v.
According to the DNA sequences around the insertion site,
additional amino acid residues are supposed to be attached
at the carboxyl end of the A subunit, which may hamper the
Stx2 complex formation. Finally, this study also suggests
that such an insertion may lead to the misinterpretation of
results when screening outbreak isolates for virulence genes
by PCR. (Non-member participants: Yukiko Asano)
5 86 [B] A Al i
(2013.3 THH)
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