ABOUT OMICS GROUP

OMICS Group International is an amalgamation of Open
Access publications and worldwide international science
conferences and events. Established in the year 2007 with the
sole aim of making the information on Sciences and
technology ‘Open Access’, OMICS Group publishes 400 online
open access scholarly journals in all aspects of Science,
Engineering, Management and Technology journals. OMICS
Group has been instrumental in taking the knowledge on
Science & technology to the doorsteps of ordinary men and
women. Research Scholars, Students, Libraries, Educational
Institutions, Research centers and the industry are main
stakeholders that benefitted greatly from this knowledge
dissemination. OMICS Group also organizes 300 International
conferences annually across the globe, where knowledge
transfer takes place through debates, round table discussions,
poster presentations, workshops, symposia and exhibitions.
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ABOUT OMICS GROUP CONFERENCES

OMICS Group International is a pioneer and leading
science event organizer, which publishes around 400 open
access journals and conducts over 300 Medical, Clinical,
Engineering, Life Sciences, Phrama scientific conferences all
over the globe annuadlly with the support of more than
1000 scientific associations and 30,000 editorial board
members and 3.5 milion followers to its credit.

OMICS Group has organized 500 conferences, workshops
and national symposiums across the major cifies including
San Francisco, Las Vegas, San Antonio, Omaha, Orlando,

Raleigh, Santa Clara, Chicago, Philadelphia, Baltimore,
United Kingdom, Valencia, Dubaqi, Beiing, Hyderabad,
Bengaluru and Mumbai.



Unique organic/inorganic hybrid
material produced by an iron-oxidizing
bacterium, Leptothrix spp

Biogenous Iron Oxide
(BIOX)

Hitoshi KUNOH
JST-CREST, Okayama University, Japan




Sheath-shaped iron oxide produced by
Leptothrix spp. (L-BIOX)




Typical Sample Preparation for TEM

Chemical Fixation
S Chemically fixed with Dehydrated through
aldehyde and/or OsO, graded ethanol or acetone

== Resin infiltration using _ » Resin _ » Sectioning
acetone or propylene oxide embedding

Specimen

Physical Fixation (No use of organic solvent)

Specimen ==p Rapid freezing (-200C) =) Freeze fracture
== Pt evaporation == Specimen removal with hypochlorite

=P Pt evaporation film (Cut surface mold)

Physical/chemical Fixation

Specimen =% Rapid freezing (-200C)

== Chemically fixed with acetone-mixed fixative at -200C
7

=% Gradually back to room temperature

==P Same as the chemical fixation




Evaluation of freeze-substitution and

JOU rﬂal Of conventional embedding protocols for routine
electron microscopic processing of

BaCteriOt}gy eubacteria.

L L Graham and T J Beveridge
J. Bacteriol, 1990, 172(4):2141.

TABLE 1. Total percent *H and "5C cpm detected as soluble matenial in processing Muids during conventional embedding of £. colf
SFRIL and WT and B. subsills 160 and W23 with acetone and ethanol as dehydrating agenis

% ol added cpmd
E. coli - H. tebnis

SFEIl SFKLL w7 168 Wil
|"HIDPM T ["HIThy [*C ial ["HDPM I"ClUa  FHEGIN “ClUr PHIGIN [ U

1.54

Aceione 4.85 183 ig2 152 X3 2.65 .47 164 Yy s
rLm

Ezhanol 4,86 4,74 503 J.BH 238 1.5 i, 105 1.69 714
“ DPM., Diamrssopimelic acid; Lre, uracl; Thy, thymidine: Gal, galacioss; GIM, N-ecerviglucoaaimin.,

TABLE I. Percent *H and T cpm detected as soluble matenial in processing fluids during freeze-substitution af E. cofi
SFE1]l and W7 amd B. subdiils 168 and W13

% ol added cpm™
E, coW o B. saabuilis

1 W3

EFK1L SFKIL We?

["HDPM MClum  ["HTHy [MCpzal [*HDPM U "HMGIMN MCiUrs I"H G MCr
Substitation mediam i1 =1.1 =0 10 <M1 EX ). 0,42 1.25 0.37 0.83 0.06
Acetone washes LR 11.92 ad Lol 42_17 4,03 .93 59 1324 E91 E.R1

Enfiltration resin 1.6 1.46 1.6 7 267 16.55 H.73 641 L7.65 10.28
Todal da.1 33.348 7.7 4587 10.69 435 4157 30,02 17,39 39,15

“ DPM. Mammopimelic aci; Ura, uracil, Thy. thymidine; Gal, ph-;rm GIN, M-scetyiglocosamine.




Freeze Fracture Replica

(Acetone- or ethanol-
dehydration is not
hecessary)

Numerous fibrils
arising from outer

membrane of cell
(1 dpi)




Basic skeleton of sheaths is composed of numerous fibrils
released from outer membrane of bacterial cell (3dpi)




OUMS1 cell and associated sheath
prepared by freeze substitution

AT

,.' Fe 'deposi'tion?

TN




Exopolymers immediately after released could be
sensitive to organic solvents even after fixed but those
linked with aquatic ions could be tolerant to the solvents

Only sheath is detected but released fibrils not by
conventional fixation and freeze substitution in which
organic solvents are used for specimen preparation

N

Freeze Fracture/Replica proved

1. Exopolymer fibrils are released from outer membrane of
bacterial cell

2. Basic structure of sheath is composed of the released fibrils

3. No intervening space between bacterial cell and sheath



Sheath Formation Steps (OUMS1) Fe

1 day culture 2 day culture 3 day culture

Initial sheath Secreti‘on " Sheath  Sheath
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HAADF-STEM Bi-stain

BIOX contains
saccharic materials

C content : ~1 (wt)%




BIOX contains protein?

Detection of amino acids
(Ruby)

e
..... ;
A -SH Detection
/ (R-phycoerythrin
o labeled antibody)
ettt //
-—/. — :’_J
Vo
/.
/5
/4 BIOX contains saccharic

and proteinacious materials
of bacterial origin



ELEMENTAL ANALYSIS OF L-BIOX Chemical bonds detected by FTIR Spectroscopy
(EDX)

Transmission / a.u.

Element ratio (at %)
Fe:Si:P=75:20:5

Si and P linked with Fe via O

Inorganic elements are mutually
linked through chemical connections

/a4
Elemental composition of groundwater
Fe:Si:P=13:14:1 (wt. %)

Energy [kev] Ca, Na, K: minor elements

Intensity [counts]



Distribution of Fe, C, and O in L-BIOX Texture (EELS)

e

HAADF § ' *° HAADF s

Longitudinal
section

l Identical localization of Fe and O st /// /

« Inconsistent localization of Fe and C
R i ==d C and Fe irregularly connected?

Primary Particle: 3 nm diameter Organic/inorganic Hybrid



Model of Sheath Formation and Hollowing Procedure

m " Cell Division-Linked cells Formation of Initial Sheath

OO -G EaE abEaaEaEa

Deposition of Aquatic Inorganics Sheath Elongation
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Isolation of Cells (Solo Existence) Death/Degeneration of Isolated Cells
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Autolysis / Disappearance




Practical Use of BIOX in Diverse Fields

1.Pigment (glaze) for pottery
2.Enhancer of catalytic activity
3.Electrode of Lithium battery
4.Cell culture (cell affinity)
5.Plant protectant

Ceramic artists always seek
bright color pigments (glazes)
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Hashimoto H. et al. (2012). Dyes and Pigments,
95, 639-643,

BIOX heated at 800 C gives an ideal reddish glaze for ceramic works




p-Nitrobromobenzene o Y 4-Nitrobiphenyl
BlO-immobilized Pd catalyst

(0.5 mol % Pd) »
Phenylboronic acid

Pd: palladium

Conversion /%

O Recyclability - Me: methyl
| Recyclable four times
| without significant loss
| 1st | 2nd | |

| of catalytic activity /
3rd 4th
Run Number

Pd nanopatrticles on
BIOX-im-Pd
facilitates the reaction

Tetrahedron Lett. 2012,
53(3), 329-332.
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E'T AGAIN

We welcome you all to our future conferences
of OMICS Group International

Please Visit:

http://materialsscience.conferenceseries.com/

Contact us at

materialsscience.conference@omicsgroup.us

materialsscience@omicsgroup.com




