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More Bits and Pieces

Summary

An arsenic resistant nitrogen fixing photosynthetic bacterium found to live
inside Wolffia aarhiza plants has been cultured and identified as a
Rhodopseudomonad species, most likely a strain of Rhodobacter capsulatus.
It has BChl a as its primary photosynthetic pigment and has spectral
properties typical of a Rhodopseudomonad. Blue-diode-based PAM (Pulse
Amplitude Modulation) technology can be used to measure the photosynthetic
electron transport rate (ETR) of the organism. The absorptance of the
Rhodobacter films on glass fibre discs was measured and used to calculate
actual ETR as mol e- g' BChl a s'. ETR vs. Irradiance (E) curves fitted the
waiting-in-line model (ETR = (ETR,,«*E/E,t) * exp (1-E/E,)). Yield (Y) was
only = 0.3 to 0.4. Rhodobacter saturates at about 250 to 350 pmol photons m-
251 or = 15% sunlight and shows photoinhibition at high irradiances (overall
Eopt Was 298 + 7.36 ymol quanta m? s™; ETR,x = 642 + 10.6 ymol e g’
BChl a s'; Alphall (a) = 6.05 £ 0.200 e- photon' m? g' BChl a).
Photosynthetic performance was much worse in Low-P medium (n = 108,
overall E,,; 158+ 15.4 pymol quanta m2 s'; ETR,,, = 194 + 13.5 ymol e g
BChlas';a= 3.30 £ 0.400 e photon'' m? g' BChl a). Rhodobacter is
resistant to As (V) toxicity up to at least 1 mol m-3 in high and low P medium.
The Ki for As(lll) in High and Low-P are not significantly different: overall mean
was 497 + 100 mmol m=3 but there is a threshold effect below about 200 mmol
m-3 As(lll). Fe(ll) and As(lll) did not appear to act as electron sources but
thiosulphate did act as an electron source for photosynthesis. Al(OH); and
Hg?* are common aquaporin channel blocking agents but neither acted as
protectants against As(lll) toxicity.

Keywords: Photosynthetic  bacteria, = Rhodobacter,  anoxygenic
photosynthesis, integrating sphere spectrophotometry, PAM fluorometry.
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Fig. 1 Wolffia is a genus of very simple flowering
plants (Angiosperms). They are the smallest known
flowering plants. The very simple anatomy of Wolffia
helps 1n the analysis and interpretation of arsenic uptake
studies. No roots, stems or leaves or xylem and phloem.
The very small size 1s also an advantage in the laboratory.
Wolffia 1s somewhat resistant to arsenic but 1s more
resistant to Arsenate (AsV) than to Arsenite (AsIII) (ref.
4). Wolffia cells are able to interconvert As(IIl) and
As(V) but cannot convert 1t into volatile methyl arsines.
Arsenic accumulation in Wolffia 1s important in Thailand
because i1t 1s used as a vegetable (“Khai-nam" ).
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Fig. 2 Like the water fern Azolla, Wolffia has
endosymbiotic bacteria capable of N-fixation. Wolffia
has an  endosymbiotic  N-fixing anoxygenic
photosynthetic bacterium , Rhodobacter capsulatus. It
1s easily grown 1n culture in PM medium using acetate
as a carbon source using standard methods for
photosynthetic  bacteria (refs 1,2,3) and 1ts
photosynthesis can be easily measured using a Blue-
diode PAM on cells filtered onto glass fibre disks (ref
1,2,3). The maximum Yield (Y) of PS bacteria 1s
usually = 0.4. Rapid light curves can be easily fitted to
a Waiting-in-Line curve. Photosynthetic electron
transport (ETR) curves were fitted to the Waiting-in-
Line Equation (ETR ., =469 + 30.1 umol e- g'! BChl a
s; By = 263 £ 24.8 umol quanta m™ s™'; Alpha (a) =
4.843 + 0.553 ¢ photon! m? g! BChl a, n = 72, r =
0.8345, p << 0.001).
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Fig. 3 Photosynthetic electron transport rate of
Rhodobacter incubated in PM medium (control) and
supplied with 200 mmol m> Hg?* as a potential
channel blocking agent compared to cells exposed to
arsenite (As(III). Hg?* had no effect on ETR compared
to the control. 1.0 mol m> As (III) was inhibitory by
about 50% on ETR . but did not appear to have much
effect on the optimum 1rradiance (E, ) about 200 pumol
photon m~ s'!. Hg?" had no protective effect against
As(IIT) toxicity. Similar experiments using AI(OH); as
a potential channel blocker also showed no effective
channel blocking behaviour to prevent As(11l) toxicity,
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Fig. 4 The toxicity of As(1Il) and As(V) are quite
different after 3h exposure to arsenic. As(Ill) 1s
obviously toxic and shows approximately Michaelis-
Menten kinetics (Ki = 0.5 mmol m~) but with a
threshold effect and 1s unaffected by [Phosphate].
Rhodobacter 1s highly resistant to As(V) and shows
no toxicity in cells grown in PM medium which
contains very high Pi (= 10 mmol m~ P); in low P
(0.1 mmol m™) there is significant stimulation of
photosynthesis.
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Fig. 1 Wolffia is a genus of very simple flowering plants (Angiosperms). They are the smallest
known flowering plants. The very simple anatomy of Wolffia helps in the analysis and interpretation
of arsenic uptake studies. No roots, stems or leaves or xylem and phloem. The very small size is
also an advantage in the laboratory.

Wolffia 1s somewhat resistant to arsenic but is more resistant to Arsenate (AsV) than to Arsenite
(AsIII) (ref. 4). Wolffia cells are able to interconvert As(III) and As(V) but cannot convert it into
volatile methyl arsines.

Arsenic accumulation in Wolffia 1s important in Thailand because it is used as a vegetable (“Khai-
nam" ).

Fig. 2 Like the water fern Azolla, Wolffia has endosymbiotic bacteria capable of N-fixation. Wolffia
has an endosymbiotic N-fixing anoxygenic photosynthetic bacterium , Rhodobacter capsulatus. It
is easily grown in culture in PM medium using acetate as a carbon source using standard methods
for photosynthetic bacteria (refs 1,2,3) and its photosynthesis can be easily measured using a Blue-
diode PAM on cells filtered onto glass fibre disks (ref 1,2,3). The maximum Yield (Y) of PS
bacteria is usually = 0.4. Rapid light curves can be easily fitted to a Waiting-in-Line curve.
Photosynthetic electron transport (ETR) curves were fitted to the Waiting-in-Line Equation (ETR .«
=469 + 30.1 pmol e g! BChl a s7!; E,, = 263 + 24.8 umol quanta m~ s™!; Alpha (a) = 4.843 +
0.553 e photon! m? g! BChl @, n =72, r=0.8345, p << 0.001).

Fig. 3 Photosynthetic electron transport rate of Rhodobacter incubated in PM medium (control) and
supplied with 200 mmol m- Hg?" as a potential channel blocking agent compared to cells exposed
to arsenite (As(III). Hg?"had no effect on ETR compared to the control. 1.0 mol m= As (III) was
inhibitory by about 50% on ETR,,,,, but did not appear to have much effect on the optimum
irradiance (E,) about 200 umol photon m s”!. Hg** had no protective effect against As(III)
toxicity. Similar experiments using AI(OH); as a potential channel blocker also showed no effective
channel blocking behaviour to prevent As(I1I) toxicity.

Fig. 4 The toxicity of As(IIl) and As(V) are quite different after 3h exposure to arsenic. As(III) is
obviously toxic and shows approximately Michaelis-Menten kinetics (Ki = 0.5 mmol m3) but with a
threshold effect and is unaffected by [Phosphate]. Rhodobacter is highly resistant to As(V) and
shows no toxicity in cells grown in PM medium which contains very high Pi (= 10 mmol m- P); in
low P (0.1 mmol m3) there is significant stimulation of photosynthesis.
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Fig. 5 Photosynthetic electron transport rate of
Rhodobacter incubated in electron source-free PM
medium (control) and supplied with Na,S or thiosulphate
(300 mmol m?). H,S marginally increased the
photosynthetic ETR and so was being used as an electron
source for photosynthesis. Thiosulphate stimulated ETR
by more than 50% and so was being used as an electron
source. Similar experiments using Fe(Il) as a potential e
source showed that Rhodobacter could not use Fe(Il) as
an electron source unlike most PS Bacteria (Refs 1,2,3)
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Footnotes

Conclusions

* Arsenite (As(III)) is toxic but Arsenate (As(V))
has no short-term inhibitory effects. Response to
As(V) is different under high P compared to low-P
conditions.

* AI(OH); and Hg?* are common aquaporin
channel blocking agents but neither acted as
protectants against As(I11I) toxicity.

* As(I1II) does not act as an electron source for
photosynthesis in Rhodobacter.
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and has spectral properties typical of a Rhodopseudomonad. Blue-diode-based PAM (Pulse Amplitude Modulation) technology can be
used to measure the photosynthetic electron transport rate (ETR) of the organism. The absorptance of the Rhodobacter films on glass
fibre discs was measured and used to calculate actual ETR as mol e- g' BChl a s-'. ETR vs. Irradiance (E) curves fitted the waiting-in-
line model (ETR = (ETRmaxXE/Eqp) * €xp (1-E/Eqy)). Yield (Y) was only = 0.3 to 0.4. Rhodobacter saturates at about 250 to 350 ymol
photons m2 s or = 15% sunlight and shows photoinhibition at high irradiances (overall E,,; was 298 + 7.36 ymol quanta m2 s-'; ETR 5«
= 642 + 10.6 umol e- g' BChl a s'; Alphall (a) = 6.05 £ 0.200 e- photon-' m? g' BChl a). Photosynthetic performance was much worse
in Low-P medium (n = 108, overall E,,; 158+ 15.4 ymol quanta m2 s, ETR,,x = 194 £ 13.5 ymol e- g BChlas'; a = 3.30 £ 0.400 e
photon-' m2 g-' BChl a). Rhodobacter is resistant to As (V) toxicity up to at least 1 mol m-3 in high and low P medium. The Ki for As(lll) in
High and Low-P are not significantly different: overall mean was 497 + 100 mmol m-3 but there is a threshold effect below about 200
mmol m-3 As(lll). Fe(ll) and As(lll) did not appear to act as electron sources but thiosulphate did act as an electron source for
photosynthesis. Al(OH); and Hg?* are common aquaporin channel blocking agents but neither acted as protectants against As(lll)
toxicity.
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Summary

An arsenic resistant nitrogen fixing photosynthetic bacterium found to live inside Wolffia aarhiza plants has been cultured and identified as a
Rhodopseudomonad species, most likely a strain ¢® Mh~~nhonfnr mnnndnben I ban DAL~~~ i~ ~-—3ary photosynthetic pigment and has spectral
properties typical of a Rhodopseudomonad. Blue- I 1nology can be used to measure the
photosynthetic electron transport rate (ETR) of the P Ut I n Ce nt ra rOW 1s on glass fibre discs was measured and used
to calculate actual ETR as mol e- g BChI ast' E model (ETR = (ETRyax*E/Eqg) % €xp (1-E/Eqg)).
Yield (Y) was only = 0.3 to 0.4. Rhodobacter satur U h I I 5% sunlight and shows photoinhibition at high
irradiances (overall E,, was 298 + 7.36 umol quar Se t e a Ign tOO 1; Alphal (a) = 6.05 £ 0.200 e- photon! m2 g-*
BChl a) Photosynthetlc performance was much Wuise i1 Low-r ricuuiii \II = 1V0, uvEldil Copt 10T 19. 4 umol quanta m- S1 ETRmax =194 + 13.5

pumol e-g' BChl as™; a= 3.30 + 0.400 e photon"' m2 g-' BChl a). Rhodobacter is resistant to As (V) toxicity up to at least 1 mol m-3 in high and low P
medium. The Ki for As(III) in High and Low-P are not significantly different: overall mean was 497 + 100 mmol m-3 but there is a threshold effect below
about 200 mmol m=3 As(lll). Fe(ll) and As(lll) did not appear to act as electron sources but thiosulphate did act as an electron source for
photosynthesis. Al(OH); and Hg?* are common aquaporin channel blocking agents but neither acted as protectants against As(lll) toxicity.
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about 200 mmol m=3 As(lll). Fe(ll) and As(lll) did not appear to act as electron sources but thiosulphate did act as an electron source for
photosynthesis. Al(OH); and Hg?* are common aquaporin channel blocking agents but neither acted as protectants against As(lll) toxicity.
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Fig. 1 Wolffia is a genus of very simple flowering plants
(Angiosperms). They are the smallest known flowering
plants. The very simple anatomy of Wolffia helps in the
analysis and interpretation of arsenic uptake studies. No roots
stems or leaves or xylem and phloem. The very small size is
also an advantage in the laboratory.

Wolffia is somewhat resistant to arsenic but is more resistant
to Arsenate (AsV) than to Arsenite (AsIII) (ref. 4). Wolffia
cells are able to interconvert As(III) and As(V) but cannot
convert it into volatile methyl arsines.

Arsenic accumulation in Wolffia is important in Thailand
because it is used as a vegetable (“Khai-nam").

Fig. 2 Like the water fern Azolla, Wolffia has endosymbiotic
bacteria capable of N-fixation. Wolffia has an endosymbiotic
N-fixing anoxygenic photosynthetic bacterium , Rhodobacter
capsulatus. 1t is easily grown in culture in PM medium using
acetate as a carbon source using standard methods for
photosynthetic bacteria (refs 1,2,3) and its photosynthesis can
be easily measured using a Blue-diode PAM on cells filtered
onto glass fibre disks (ref 1,2,3). The maximum Yield (Y) of
PS bacteria is usually = 0.4. Rapid light curves can be easily
fitted to a Waiting-in-Line curve. Photosynthetic electron
transport (ETR) curves were fitted to the Waiting-in-Line
Equation (ETR,, = 469 + 30.1 pmol e” g! BChl a s7!; B =
263 £ 24.8 pmol quanta m? s''; Alphall (o)) = 4.843 = 0.553
e photon! m? g'! BChl @, n =72, r = 0.8345, p << 0.001).
Fig. 3 Photosynthetic electron transport rate of Rhodobacter
incubated in PM medium (control) and supplied with 200
mmol m3 Hg?" as a potential channel blocking agent
compared to cells exposed to arsenite (As(IIl). Hg?" had no
effect on ETR compared to the control. 1.0 mol m= As (III)
was inhibitory by about 50% on ETR,,, but did not appear to
have much effect on the optimum irradiance (E,) about 200
umol photon m?2 s1. Hg?" had no protective effect against
As(IIT) toxicity. Similar experiments using Al(OH); as a
potential channel blocker also showed no effective channel
blocking behaviour to prevent As(III) toxicity.

Fig. 4 The toxicity of As(III) and As(V) are quite different
after 3h exposure to arsenic. As(III) is obviously toxic and
shows approximately Michaelis-Menten kinetics (Ki = 0.5
mmol m3) but with a threshold effect and is unaffected by
[Phosphate]. Rhodobacter is highly resistant to As(V) and
shows no toxicity in cells grown in PM medium which
contains very high Pi (= 10 mmol m™ P); in low P (0.1 mmol
m3) there is significant stimulation of photosynthesis.
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Fig. 5 Photosynthetic electron transport rate of
Rhodobacter incubated in electron source-free PM
medium (control) and supplied with Na,S or
thiosulphate (300 mmol m™). H,S marginally increased
the photosynthetic ETR and so was being used as an
electron source for photosynthesis.  Thiosulphate
stimulated ETR by more than 50% and so was being
used as an electron source. Similar experiments using
Fe(Il) as a potential e~ source showed that Rhodobacter
could not use Fe(Il) as an electron source unlike most
PS Bacteria (Refs 1,2,3)
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Fig. 6 Photosynthetic electron transport rate of
Rhodobacter incubated in electron source-free PM
medium (control) and supplied with 0.2 mol m
As(Ill) and 1 mol m3 As(Ill). As(Ill) did not
increase the photosynthetic ETR and so As(III) could
not be used as an electron source for photosynthesis
(cf. Ref'5)



Arsenic toxicity in a Photosynthetic Bacterial Symbiont of Wolffia
aarhiza.

Raymond J. RITCHIE! and Siriporn NAKPHET!

ITechnology and Environment, Prince of Songkla University-Phuket, Kathu, 83120,
Thailand,
Corresponding author: Raymond J. RITCHIE, E-mail:
raymond.ritchie@uni.sydney.edu.au, raymond.r@phuket.psu.ac.th

Summary

An arsenic resistant nitrogen fixing photosynthetic bacterium found to live inside Wolffia aarhiza plants has been cultured and identified as a
Rhodopseudomonad species, most likely a strain of Rhodobacter capsulatus. It has BChl a as its primary photosynthetic pigment and has spectral
properties typical of a Rhodopseudomonad. Blue-diode-based PAM (Pulse Amplitude Modulation) technology can be used to measure the
photosynthetic electron transport rate (ETR) of the organism. The absorptance of the Rhodobacter films on glass fibre discs was measured and used
to calculate actual ETR as mol e- g™' BChl as™!. ETR vs. Irradiance (E) curves fitted the waiting-in-line model (ETR = (ETRyaxXE/Eqpt) * €xp (1-E/Eqp)).
Yield (Y) was only = 0.3 to 0.4. Rhodobacter saturates at about 250 to 350 umol photons m2 s-' or = 15% sunlight and shows photoinhibition at high
irradiances (overall Eq, was 298 + 7.36 umol quanta m2 s*'; ETR. = 642 + 10.6 pmol e g™' BChl a s°'; Alphal (a) = 6.05 + 0.200 e” photon™! m? g
BChl a). Photosynthetic performance was much worse in Low-P medium (n = 108, overall E,; 158+ 15.4 ymol quanta m2s"; ETR o« = 194 + 13.5
pumol e g' BChl as™; a = 3.30 + 0.400 e photon"' m2 g-' BChl a). Rhodobacter is resistant to As (V) toxicity up to at least 1 mol m-3 in high and low P
medium. The Ki for As(lll) in High and Low-P are not significantly different: overall mean was 497 + 100 mmol m-3 but there is a threshold effect below
about 200 mmol m=3 As(lll). Fe(ll) and As(lll) did not appear to act as electron sources but thiosulphate did act as an electron source for
photosynthesis. Al(OH); and Hg?* are common aquaporin channel blocking agents but neither acted as protectants against As(lll) toxicity.
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Conclusions

Fig. 1 Wolffia is a genus of very simple flowering plants
(Angiosperms). They are the smallest known flowering
plants. The very simple anatomy of Wolffia helps in the
analysis and interpretation of arsenic uptake studies. No roots
stems or leaves or xylem and phloem. The very small size is
also an advantage in the laboratory.

Wolffia is somewhat resistant to arsenic but is more resistant
to Arsenate (AsV) than to Arsenite (AsIII) (ref. 4). Wolffia
cells are able to interconvert As(III) and As(V) but cannot
convert it into volatile methyl arsines.

Arsenic accumulation in Wolffia is important in Thailand
because it is used as a vegetable (“Khai-nam" ).

Fig. 2 Like the water fern Azolla, Wolffia has endosymbiotic
bacteria capable of N-fixation. Wolffia has an endosymbiotic
N-fixing anoxygenic photosynthetic bacterium , Rhodobacter
capsulatus. 1t is easily grown in culture in PM medium using
acetate as a carbon source using standard methods for
photosynthetic bacteria (refs 1,2,3) and its photosynthesis can
be easily measured using a Blue-diode PAM on cells filtered
onto glass fibre disks (ref 1,2,3). The maximum Yield (Y) of
PS bacteria is usually = 0.4. Rapid light curves can be easily
fitted to a Waiting-in-Line curve. Photosynthetic electron
transport (ETR) curves were fitted to the Waiting-in-Line
Equation (ETR,, = 469 + 30.1 pmol e” g! BChl a s7!; B =
263 + 24.8 pmol quanta m? s’; Alphall (o) = 4.843 + 0.553
e photon! m? g'! BChl @, n =72, r = 0.8345, p << 0.001).

Fig. 3 Photosynthetic electron transport rate of Rhodobacter
incubated in PM medium (control) and supplied with 200
mmol m? Hg?" as a potential channel blocking agent
compared to cells exposed to arsenite (As(II). Hg?" had no
effect on ETR compared to the control. 1.0 mol m3 As (III)
was inhibitory by about 50% on ETR,,,, but did not appear to
have much effect on the optimum irradiance (E,y) about 200
umol photon m?2 s'!. Hg2?" had no protective effect against
As(IIT) toxicity. Similar experiments using Al(OH); as a
potential channel blocker also showed no effective channel
blocking behaviour to prevent As(III) toxicity.

Fig. 4 The toxicity of As(III) and As(V) are quite different
after 3h exposure to arsenic. As(IIl) is obviously tovic and
shows approximately Michaelis-Menten ki
mmol m3) but with a threshold effect and :
[Phosphate]. Rhodobacter is highly resistz
shows no toxicity in cells grown in PM me
contains very high Pi (= 10 mmol m™ P); i
m3) there is significant stimulation of photosyniicsis.
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Fig. 5 Photosynthetic electron transport rate of
Rhodobacter incubated in electron source-free PM
medium (control) and supplied with Na)S or
thiosulphate (300 mmol m). H,S marginally increased
the photosynthetic ETR and so was being used as an
electron source for photosynthesis.  Thiosulphate
stimulated ETR by more than 50% and so was being
used as an electron source. Similar experiments using
Fe(Il) as a potential e source showed that Rhodobacter
could not use Fe(Il) as an electron source unlike most
PS Bacteria (Refs 1,2,3)
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Fig. 6 Photosynthetic electron transport rate of
Rhodobacter incubated in electron source-free PM
medium (control) and supplied with 0.2 mol m
As(IlT) and 1 mol m3 As(Ill). As(IIl) did not
increase the photosynthetic ETR and so As(III) could

not be used as an electron source for photosynthesis
(cf. Ref 5)
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* Arsenite (As(IID)) is toxic but Arsenate (As(V)) has no short-term inhibitory effects. Response to As(V) is different under high P compared to low-P conditions.
* AI(OH); and Hg?" are common aquaporin channel blocking agents but neither acted as protectants against As(III) toxicity.
* As(IIT) does not act as an electron source for photosynthesis in Rhodobacter.
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An arsenic resistant nitrogen fixing photosynthetic bacterium found to live inside Wolffia aarhiza plants has been cultured and identified
as a Rhodopseudomonad species, most likely a strain of Rhodobacter capsulatus. It has BChl a as its primary photosynthetic pigment
and has spectral properties typical of a Rhodopseudomonad. Blue-diode-based PAM (Pulse Amplitude Modulation) technology can be
used to measure the photosynthetic electron transport rate (ETR) of the organism. The absorptance of the Rhodobacter films on glass
fibre discs was measured and used to calculate actual ETR as mol e- g' BChl a s-'. ETR vs. Irradiance (E) curves fitted the waiting-in-
line model (ETR = (ETRmaxXE/Eqp) * €xp (1-E/Eqy)). Yield (Y) was only = 0.3 to 0.4. Rhodobacter saturates at about 250 to 350 ymol
photons m2 s or = 15% sunlight and shows photoinhibition at high irradiances (overall E,,; was 298 + 7.36 ymol quanta m2 s-'; ETR 5«
= 642 + 10.6 umol e- g' BChl a s'; Alphall (a) = 6.05 £ 0.200 e- photon-' m? g' BChl a). Photosynthetic performance was much worse
in Low-P medium (n = 108, overall E,,; 158+ 15.4 ymol quanta m2 s, ETR,,x = 194 £ 13.5 ymol e- g BChlas'; a = 3.30 £ 0.400 e
photon-' m2 g-' BChl a). Rhodobacter is resistant to As (V) toxicity up to at least 1 mol m-3 in high and low P medium. The Ki for As(lll) in
High and Low-P are not significantly different: overall mean was 497 + 100 mmol m-3 but there is a threshold effect below about 200
mmol m-3 As(lll). Fe(ll) and As(lll) did not appear to act as electron sources but thiosulphate did act as an electron source for
photosynthesis. Al(OH); and Hg?* are common aquaporin channel blocking agents but neither acted as protectants against As(lll)

toxicity.

Keywords: Photosynthetic bacteria, Rhodobacter, anoxygenic photosynthesis, integrating sphere spectrophotometry, PAM fluorometry.
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Final Steps

* Check what it looks like at full
screen (Al Size).

*Can you read everything from
1.5 m away?

*Any post-script file problems?
*Make sure you use a postscript
font.

*Group the entire poster.

* Anything wrong? Yes — the
white and red type on one of the

pictures does not show very
well. That was a mistake.

*Make a pdf of the grouped

poster and get the pdf printed..
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* Arsenite (As(IID)) is toxic but Arsenate (As(V)) has no short-term inhibitory effects. Response to As(V) is different under high P compared to low-P conditions.
* AI(OH); and Hg?" are common aquaporin channel blocking agents but neither acted as protectants against As(III) toxicity.
* As(IIT) does not act as an electron source for photosynthesis in Rhodobacter.
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Some things wrong with the draft poster.

Bad news:
Despite what you would think
Wolffia is not easy to grow!

This mm ruler gives you some idea of its size. You
can do experiments on a real flowering plant on a
very small scale, even in a single Eppendorf Tube
(1.4 ml). Generation time = 2 to 5 days but
unfortunately Wolffia is not easy to grow.




Arsenic toxicity in a Photosynthetic Bacterial Symbiont of Wolffia
aarhiza.
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Thailand,

Corresponding author: Raymond J. RITCHIE, E-mail:
Summary  raymond.ritchie@uni.sydney.edu.au, raymond.r@phuket.psu.ac.th
An arsenic resistant nitrogen fixing photosynthetic bacterium found to live inside Wolffia aarhiza plants has been cultured and identified
as a Rhodopseudomonad species, most likely a strain of Rhodobacter capsulatus. It has BChl a as its primary photosynthetic pigment
and has spectral properties typical of a Rhodopseudomonad. Blue-diode-based PAM (Pulse Amplitude Modulation) technology can be
used to measure the photosynthetic electron transport rate (ETR) of the organism. The absorptance of the Rhodobacter films on glass
fibre discs was measured and used to calculate actual ETR as mol e- g' BChl a s-'. ETR vs. Irradiance (E) curves fitted the waiting-in-
line model (ETR = (ETRmaxXE/Eqp) * €xp (1-E/Eqy)). Yield (Y) was only = 0.3 to 0.4. Rhodobacter saturates at about 250 to 350 ymol
photons m2 s or = 15% sunlight and shows photoinhibition at high irradiances (overall E,,; was 298 + 7.36 umol quanta m2 s-1; ETR 5«
= 642 + 10.6 umol e- g' BChl a s'; Alphall (a) = 6.05 £ 0.200 e- photon-' m? g' BChl a). Photosynthetic performance was much worse
in Low-P medium (n = 108, overall E,,; 158+ 15.4 ymol quanta m2 s, ETR,,x = 194 £ 13.5 ymol e- g BChlas'; a = 3.30 £ 0.400 e
photon-' m2 g-' BChl a). Rhodobacter is resistant to As (V) toxicity up to at least 1 mol m-3 in high and low P medium. The Ki for As(lll) in
High and Low-P are not significantly different: overall mean was 497 + 100 mmol m-3 but there is a threshold effect below about 200
mmol m-3 As(lll). Fe(ll) and As(lll) did not appear to act as electron sources but thiosulphate did act as an electron source for
photosynthesis. Al(OH); and Hg?* are common aquaporin channel blocking agents but neither acted as protectants against As(lll)
toxicity.

Keywords: Photosynthetic bacteria, Rhodobacter, anoxygenic photosynthesis, integrating sphere spectrophotometry, PAM fluorometry.
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* Arsenite (As(IID)) is toxic but Arsenate (As(V)) has no short-term inhibitory effects. Response to As(V) is different undc: g & comiparca O low 1 concions.
* AI(OH); and Hg?" are common aquaporin channel blocking agents but neither acted as protectants against As(III) toxicity.
* As(IIT) does not act as an electron source for photosynthesis in Rhodobacter.
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