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-IR on Photosystem I
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The processes associated with the
sequential oxidation of the Mn,CaO,
induces changes in the protein
structure. These effects can be

\___, ~ observed using a variety of techniques,
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The semi-stable intermediates have been extensively investigated using
Fourier transform IR (FTIR) spectroscopy [1] and recently,
measurements have been performed using time resolved IR methods

A new setup: Vertex 80v

The Plan: Modification to Bruker Vertex 80v @
* Avoid extended sample chamber S' /
Use sample wheel to reduce footprint L ’
e Detecto
* O,x for sample positioning
* Use 35 mm CaF, plates to increase sample area
* Thermostatic bath for temperature control
* 532 nm excitation laser for driving S-state cycle
* Retain vacuum capability of spectrometer
* Increase spectral range to 5000 -1200 cm™
* Communication between spectrometer and
setup, automated sampling

Spectrometer sample chamber
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The Reality: Mostly realized...

* Sample wheel works well.

* Temperature control needs further work
* Limited to 15 °C

* Underestimated black body radiation Alignment . .‘.‘
of sample compartment andisamp'e| g &
spot
* Vacuum capable selection i

* Many setbacks due to spectrometer
* Firmware problems (Solved)

» Software problems (Solved) B Measurement
* Hardware problems (Solved) . Control Panel/
= - Temperature

* Self written software communicates with

- - logging
Bruker Opus software
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Simple spinach membrane particle

measurement

« 15°C, pH 6.2, 1 Hz flash spacing

* 8cm resolution

* 5 minutes worth of data per
spectrum

* Compared to 10 °C, 4 cm
(black spectra) from previous
setup

* Significant agreement in spectra

* Flash patterns show period of
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Self built chamber seals

The Measurement: A rough overview
sample to vacuum,

Align sample wheel X .
* IR beam == . %

* Excitation laser = Samples

For spinach membrane
particles: about 1-2 mg
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Preparation time ~2 hours
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LALLLEE C\ Protocol:

4. Spectrometercontrols '
timfng_ ,," 1. Spectrometer stateis queried
5. Egcutatlon laser L Excitation 2. Afresh sample spot moved
triggered | into IR beam
6. File created and dSex computer 3. Spectrometer is triggered

computeris triggered
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Conclusion Outlook
* Finally reliable measurements |+ Improve above measurement
* Critical bugs fixed with more repetitions
* Agreement with  previous | » Measure under different
measurements conditions, buffer, pH,
* Integration with OPUS allows temperature, flash spacing,
flexibility core complexes, etc...
* Temperature control not good |« Install ‘Chernobyl’ dome to
enough shield setup from black body
radiation

PS | core complexes
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Installed red 632 nm cw excitation
laser into setup to compare dark
and illuminated PSI. Showed
significant differences between
species, but also a difference
based on growth condition:
WL/FRL
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