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Real-time recording of clock gene expression in peripheral oscillators: food
synchronization.
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My research interest is the development of a portable piezoelectric sensor for the analysis
of heavy metals in solution.

Indeed, current technology using spectroscopic analytical techniques such as atomic
absorption or fluorimetry do not permit the portability of detection equipment for heavy
metal ion sensing applications. Developing and fabricating a multiplexed, ultra-sensitive,
inexpensive, portable sensor will benefit potable water testing.

The studied piezoelectric transducer is based on Acoustic Love Waves (SAW sensors)
which constitutes a generic platform allowing different surface fictionalization or sensitive
coating deposition to improve detection sensitivity and selectivity. These devices consist
typically in AT-cut quartz substrates with titanium-gold interdigited electrodes and a guiding
top layer.

Heavy metals detection can be carried out using complexing molecules as aroylthioureas.
This sensitive agent was grafted on surface electrode of SAW sensor by a terminal amino
groups nonametric layer.

To expand the scope of the use of chemical micro-sensors, Doctor Kurosawa is working on
QCM devices and STW devices which are other techniques for miniaturize sensors.

Interdigital Sensitive layer

transducer ‘ SiO, guiding layer
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Doctor Kurosawa research group is working for the detection of biomolecules
using Quartz Crystal Microbalances (QCM) based on Bulk Acoustic Waves (BAW). My
fellowship allows us to fabricate a sensing platform for heavy metals analysis using
aroylthioureas based of BAW. By this way, we will follow the nanoscale changes during
the complexation process both by changes in resonant frequency and impedance.
Indeed, the binding event of the target analyte causes the formation of a chelate
complex, which changes the chemical interactions within the polymer network.
Detection can be accomplished by monitoring macroscopic viscoelastic changes (
frequency shift and impedance (resistance parameter) shift) in conjunction with shifts in
the polymer layers.

The elaboration o the platform consisted in two steps: firstly, I functionalized the
top-gold layer of QCM with terminal amino groups based of chemisorption of L-
Cystein or Cystamine, and deposition of thin film of polyallylamine. Then, I grafted my
complexing molecule on QCM via an amide bond between terminal amino groups and
my molecule. Thus, the functionalized QCM was in contact with a cadmium solution to
observe a mass variation based of shift of resonance frequency of the QCM. Mainly, we
observe an increase of the frequency: no mass phenomena were observed but physical
phenomena.

In a second time, with the collaboration of Dr. Hiromi Yatsuda research group
(Japan Radio Co., Ltd.), I used another platform for the detection: STW device. Similar
to the SAW, the Surface Transverse Wave (STM) device uses input and output
transducers to launch and receive the propagating acoustic surface wave. However, the
differences are two-fold. First, the STW device uses a metal trapping grating structure
to trap the propagating wave to the surface of the substrate. Experiences in batch mode
show us a negative shift of the phase when STW devices were in contact with cadmium
solution. This result is due to the mass effect on the surface explained by the
complexarionof the metal by the sensitive.




M $ ( $ ¢
"($ ( . $5 9 ( $9 0 (9 % 0 (
% $4 3 $ 1 $§% 5 $$ 8% 0 $ $
0(C)!' (3 $ 5% % $$ 7 G% $
$ S $ $ 5%% $ 6 ) % $

CHEAVY METALS DETECTION USING ACOUSTIC WAVE SENSOR DEVICESQ
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Figure 1 - Example of successful object

Figure 2 - Work on category: unknown
drilling machine the robot has to
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Strategy:
No antibody is available against Sgo2 directly, so | used C-terminus epitope-tagged Sgo2
constructs expressed from the endogenous promoter.

Approach n#l: Sgo2-3HA
- Strain taken from stock (Kitajima-san) PZ875 and PZ875' -2 independent colony-

- Strain PZ875 is written as “Functional” on the stock list
- gheck expression by Western-blot

Sgo2SHA HA-TAP
wT Sgo2-3HA P 2nd stock o i &
P SN P SN xG P SN P SN P SN x
Sgo2-HA-TAP
~ 140kDa
o-HA + (SgoR-HATAP
a—HA|' ~140kDa

= -
£=

Fig. 1A&B: Sgo2-3HA expression test by a-HA western-blot
Conclusion: None of the stock strains PZ875 express the HA tag

Approach n#2: Sgo2-HA-TAP

- Strain PV346 frozen and grinded by Tanaka-san

- | confirmed expression and performed alternative TAP purification (Figure 2A):
1) check if elution by competition with protein A was possible
2) check if the CBP part of the tag can directly bind to Calmodulin beads

- 1 also tried an HA Immunoprecipitation (Figure 2B)

Calmodulin IP IgG IP

WT Sgo2-HA-TAP Sgo2-HA-TAP WT
$°

a-HA < S902-HA-TAP

~ 140kDa




B HA IP

WT Sgo2-HA-TAP

Sgo2-HA-TAP
~ 140kDa

- <
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“SB.P = Supernatant Before Pre-clearing
S.A.P. = Supernatant After Pre-clearing

Fig. 2B: HA (12CA5) immuno-precipitation of Sgo2-HA-TAP

Conclusions:
- The 1gG IP worked well. But the elution with the protein peptide is inconclusive. Anyway this

amount of protein A in solution would compromise the Mass spectrometry analysis.
- The Calmodulin IP didn't work and the HA IP didn't work (in these conditions)

Approach n#3: Sgo2-Flag

- h90 Sgo2-Flag strains are in stock from Kitajima-san (PZ901 and PZ902)
- I built an h- Sgo2-Flag strain (checked expression by Western)

h90 whole cell extracts of candidates
Sgo2-Flag h- Sgo2-Flag strains #
=
\”9
& S & wr 1 2 3 4 s 6 7 s
SR L1
‘J-‘ Sgo2-Flag
unspecific

a-Flag ||

Fig. 3: Screening for Sgo2-1xFlag expressing strains by Flag Western-blot

Conclusion & Next step:
Strains number #6 ; #8 and PZ901 express Sgo2-1xFlag
Check solubility of the Sgo2-Flag protein & try Flag-immunoprecipitation
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