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ABSTRACT KEYWORDS
Phage was immobilized onto the sensor using physical adsorption and Magnetostrictive;
stored at temperatures of 25°C (room temperature), 45°C and 65°C, Biosensor;
respectively, and then the longevity of phage to Salmonella typhimurium Phage;
wasinvestigated by studying the binding activity using amagnetostrictive Salmonella typhimurium;
platform at a predetermined schedule. Changes in the fundamental Longevity.

resonance frequency of sensorsafter exposureto 1 mL of 1x10%fu/mL of
S. typhimurium were recorded over the testing period. The shift in
resonance frequency was attributed to the binding of bacteria to phage
immobilized sensor, which was confirmed by Scanning Electron
Microscopy (SEM) micrographs. The results showed that at each
temperature, the binding ability to S. typhimurium decreased dramatically
at thefirst 3 days, then decreased very slowly over the testing period, and
thelongevity of phage on the magnetostrictive sensor platform waslonger
than 30 days at all tested temperatures. Therefore, it is reasonable to get
the conclusion that phage immobilized sensors will be quite suitable to
usein field assay at high temperature due to its very good stability.
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INTRODUCTION platforms, E2 phage was used asthe biorecognition €l -

ement, which hasbeen verified to behighly specificand

A biosensor essentidly consists of two main com-
ponentsviz., aphysica transducer and abiorecognition
eement. Inthisstudy, phege-based magnetodastic(ME)
biosensors have been devel oped for Sdmonelladetec-
tion. A magnetostrictive platform was served asthe
transducer, sinceit offerswirelessor remote detecting,
whichisauniqueadvantage over conventiona sensor

sdlectivetowards S. typhimurium(*2, and wasimmo-
bilized on the surface of the sensorsusing physical ad-
sorption.

For al practica applications, itisvery essentid for
both major componentsto be robust enough to with-
gandtherigorsof thefield conditions. However, inmost
cases, thebiorecognition eement isquite susceptibleto
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suffer thechanges of thefield environment. Henceitis
of utmost importanceto test thethermal stability of the
bio-recognition element. In thiswork, the stability of
phageimmobilized magnetodtrictivesensorswasinves-
tigated at threedifferent temperatures, 25°C (room tem-
perature), 45°C and 65°C.

MATERIALSAND METHODS

Materials

METGLAS® 2826MB alloy was used as the sen-
sor platform, itstheoretica val ueof thesaturation magne-

Pick-Up Coail

tostrictionis 12 ppm &, E2 phage (Img/mL) was pur-
chased from Abcam Inc (Cambridge, MA) and S
typhimurium cultures were prepared in the Depart-
ment of Life Scienceat Auburn University.

Sensor platform

Dueto the magnetoel astic nature of the amorphous
magnetostrictivealloy, the sensor exhibitsaphysical
resonance when it undergoesatime-varying magnetic
fidd, thusemitting magnetic flux, thiscan bemonitored
remotely without the useof direct physica connections
[4, Schematicillustraton of thewirelessnature of the
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Figurel: Schematicillustraton of thewir elessnatur e of the magnetostrictive biosensors

magnetostrictive biosensorswasshownin Figure 1.
Experimental

After phageimmobilization, the sensorswere di-
videdinto 3 setsand maintained in 3 constant tempera-
ture humidity chambers with temperature of 25°C,
45°C and 65°C, respectively. At the predetermined
schedule, they wereimmersedin 1 mL of 1x10° cfu/
mL of S typhimuriuminwater for 30 minutesto bind
bacteria cells. Theresonancefrequency of the sensors
wasmeasured using aHP network anayzer 8751A with
S-parameter test set at 87511A beforeand after bind-
ing of bacterid cdls. Findly, SEM imageswereexam-
ined using JEOL 7000F, operating at 5kV.

RESULTSAND DISCUSSIONS

L ong-term stability tests
Figure 2 showsthelongevity of Magnetostrictive

biosensor. It indicatesthat al sensors at tested tem-
perature exhibited duration dependence and adecline
Insengitivity with duration was observed.
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Figure2: Thelongevity of M agnetostrictive biosensor sat
different temperatures

Scanning e ectron microscopy (SEM)
Figure 3 shows sometypical SEM imagesof the
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Figure 3: Typical SEM imagesof S. typhimurium bacterium bound to the phage immobilized biosensor surface after
different duration at different temperatures(a) to(c) Day O at 25°C, 45°C, 65°C, respectively, (d) and (f) Day 30 at 25°C, 45°C,
65°C, respectively

biosensorswiththesizeof 5Smmx Imm at different tem-

peratures after exposed to the same concentration of REFERENCES

S typhimurium, which showing the varying bacterial

density onthesensor surfaceswithduration at different  [1] V.A.Petrenko, 1.B.Sorokulova; Detection of biologi-

temperatures. cal threats. A challengefor directed molecular evo-
lution: Microbiol. Methods, 58, 147168 (2004).

CONCLUSIONS [2] 1.B.Sorokulova, et a; Landscape phage probes for

Salmonellatyphimurium: Microbiol. Methods, 63,

Thelongevity of phageto Salmond latyphimurium 55 (2005).

. - [3] http://metglas.com/products/page5 1 2 7.htm,
at different tempe_ratur&sbased onamagnetostrictive Magnetic Alloy 2826MB; Technical Bulletin, Sep-
platformwasstudied. Theresults showed that thelon- tember, (2006).
gevity of phageonthemagnetostrictivesensor platform  [4] C.Liang; S.Morshed, B.C.Prorok; Correction for
was longer than 30 days at all tested temperatures. longitudinal mode vibration in thin slender beams:
Therefore, phageimmobilized sensorsare quite suit- Appl.Phys.Lett., 90, 221912-1-221912-3 (2007).
abletouseinfield assay at hightemperaturedueto its
good stability.

ACKNOWLEDGEMENTS

Thisproject was supported by USDA Grant 2011-
51181-30642A and National Natural Science Foun-
dation of China(51271039).

s LBioTechnology

An Tudian Yourual




