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Study the metabolism, vitality and gaseous production of

photosynthetic organisms when forced to live in a different environment,
miming an earth-like planet orbiting around the HZ of an M type star.

- M starlight simulator
and Incubator build-up

Fourth step:

- Irradiation of organisms with
M star radiation at terrestrial
temperature and extrasolar planet
gaseous mixture.

- Analysis of photosynthetic
performances.

-~

Third step:
- Irradiation of the samples with M star
radiation,
- Analysis of photosynthetic
performances.
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: The high plasticity of cyanobacteria



https://upload.wikimedia.org/wikipedia/commons/7/7f/Cyanobacterial-algal_mat.jpg

Acaryochloris marina
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Which kind of environments?
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FaRLiP cyanobacteria
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reorganize the photosynthetic apparatus \
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Strain

Synechococcus sp. PCC 7335

Chroococcidiopsis thermalis
PCC 7203

Pleurocapsa sp. PCC 7327

Leptolyngbya sp. JSC-1

Oscillatoriales sp. JSC-12

Calothrix sp. PCC 7507

Chlorogloeopsis sp. PCC 9212
Chlorogloeopsis sp. PCC 6912
Fischerella sp. PCC 9605
Fischerella sp. JSC-11
Fischerella musicola PCC 7414
Fischerella thermalis PCC 7521

Mastigocoleus testarum BC008
Halomicronema hongdechloris
KC1

KC1-like"

Section®

FaRLiP®

Chls

PE®

PEC*

+

CCA®

Type Il

Type |
Tyope |l

Type I

Type Il
na.’g

Isolation habitat

Snalil shell, intertidal zone, Puerto Penasco, Mexico
Soil sample, near Greifswald, Germany

Hunters Hot Spring, Oregon, USA

Microbial mat, La Duke Hot Spring, Gardiner, Montana, USA

Microbial mat, La Duke Hot Spring, Gardiner, Montana, USA

Sphagnum bog, near Kastanienbaum, Vierwaldstittersee,
Switzerland

Thermal spring water, Orense, Spain

Soil sample, Allahabad, India

Freshwater, Israel

Microbial mat, La Duke Hot Spring, Gardiner, Montana, USA

Hot spring, New Zealand

Hot spring Sinkhole I, Mammoth Hot Springs area,
Yellowstone National Park, Wyoming, USA

Marine snail shell, Cabo Rojo, Puerto Rico

Stromatolites, Shark Bay, Hamelin Pool, Western Australia

Lake Biwa, Japan

Green-blackish biofilm, outside Jenolan Caves, NSW, Australia

Referance

Rippka et al, 1979; Gan et al., 2015
Rippka et al., 1979; Gan etal., 2015

Rippka et al., 1979,
Brown et al., 2010; Gan etal., 2014

Rippka et al., 1979; Gan et al., 2015

Gan etal, 2015
Rippka et al., 1979; Airs et al,, 2014

Rippka et al., 1979
Rippka et al., 1979; Gan et al., 2015

Ramirez-Reinat and Garcia-Pichel, 2012
Chen etal., 2012

Akutsu et al., 2011; Miyashita et al,, 2014
Behrendt et al., 2015







This discovery lead to enlarge the PAR radiation range

Quantum Yield

Chl a+b
Red Drop

—— Synechocystis 6803 (Chl a)

—— Prochloron (Chl a+b)

—— Acaryochloris (Chl d)

—— Chl f~containing cyano
bacterium (Chl a+f)

Absorbance (A.U)

500
Wavelength (nm)

In vivo absorption spectra of photosynthetic orgéh‘i MS containing
different chlorophylls and the quantum vyield of phtatc;synthesw usmg
only chlorophylls a and b (grey line).
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100 | Fischerella sp. JSC-11 (FaRLIP)
Fischersila muscicola PCC 7414 (FaRLIP)
Fischereila sp PCC 8605 (FaRLiP)
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1 Chioroglosopsis fritzcha PCC 6912 (FaRLI#; LoLii)

| Fischerella thermalis PCC 7521 (FaRLIP)

W\bl.Q'aLom.gfoeopss sp. PCC 9212 (FaRLIP; LoLiP)_
- Mastgociadop®s AR BEE tutS ="
Fremyella dipjosiphon UTEX 481
2 -[- Calothrix ap PCC 7507 (FaRLIP)
Anabaena cylindrica PCC 7122
Calothrix sp PCC 6303
Calothrix deserbica PCC 7102
100 L~ Calothrix sp PCC 7103

o Masligacalzus lestarum BCOOB (FaRLiP)
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Gloeocapsa sp. PCC ‘L:Z‘BJL
. .
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Leploiyngbya sp. JSC-1 (FaRLIP)
Oscilatonales sp JSC-12 (FaRLIP)

S

Synechococeus sp. PCC BBOT
Synechococcus sp. PCC 73109
- Syncchococeus sp. PCC 7002

Synechocystis sp. PCC €803
Pleuracapsa sp. PCC 7327 (FaRLiP)

Cyancthece sp. PCC 7424
Cyanathece sp. PCC 8801
Prachioren didemni P4
Pleurocapsa sp. PCC 7318
Xenacoecus sp, PCC 7305 (LoLiP)
Chroococeidiopsis sp. PCC 6712
‘j—_————- Trichodesmium erythraeum IMS101
taria sp. PCC 6407
Acaryochloris manina MBIC11017 (Chl &}
Acaryochlons sp. CCMEE 5410 (Chl d)
Aphanocapsa muscicola VP3-03
Aphanocapsa muscicola SN-04
92 KC1 (Chi fy

79 L— Janolan Cave (Chl f)
Prochlorococetus sp. MITO801

Prochlorococcus marinus 55120
Prochiorocaccus marninus MED4
Prochlorothrix hollandica PCC 9006
Halomicronema hongdechiaris (Chl f)
Halomicronarma sp. SCyanodd

Leptalyngbya sp PCC 7104
Synechococeus sp. PCC 7335 (FaRLIP; LoLIP)

eptolyngbya sp. PCC 6406 (LoLiP)

L
5 {:—_— Laptolyngbya sp. PCC 7375

Synechococcus sp. JA-3-3Ab (LoLiP*)
Synechocaccus sp JA-2-3Ba(2-13)

Glosobacter violaceus PCC 7421

Gan and Bryant., 2015




Acaryochloris marina
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Chroococcidiopsis thermalis PCC7203 *













Light and fluorescence microscopy

Chlorogloeopsis frischii PCC 6912




In vivo spectra by Cary 5000
(collaboration with Prof. Pellizzo)
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Mesuring Chlis levels and photosynthetic efficiency by Fluor Cam

Chi =, _—» photochemistry
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' »~ FluorCam output
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UN NUOVO METODO PER
LA MISURA DewLa CO=

L pro presenta L.sensor.CO,, un afrometro elettronico
dinuova concezione.

Utilizza la tecnologia laser per fornire la pressione
totale edil contenuto di CO, all’interno delle bottiglie
divino senza forare o togliere il tappo.

VANTAGEI

-misura non invasiva (nen distrugge il campione)

-veloce (la misura viene effettuata in pechi secondi)

-preciso e ripetibile (la misura non viene influenzata
dall’abilita dell’ operatore)

-sicuro e facile da usare (non sono richiesti interventi
sulle bottiglie e quindi si elimina il rischio di
esplosione o rottura della bottiglia)

-ottengo due risultati: la pressione totale e la
compenente dovuta alla sola CO, (l'afrometro
tradizionale fornisce solo la Ptot)

-si pud misurare pii volte lo stesso campione per
misure (ad es.) sull'andamento della fermentazione
osulla tenuta dei tappi

LA TECNICA

L.sensor.CO, utilizza il passaggio di un raggio laser
attraverso lo spazio di testa di una bottiglia per
misurare, tramite la spettroscopia di assorbimento, la
pressione totale dovuta a tutti i gas presenti
all’interno della bottiglia e la pressione relativa
dovuta alla sola CO, presente nel collo della bottiglia.

L.SENSOR.CO=




Thanks to:

R. Claudi, INAF, Astron. Obs. Padova

S. Erculiani, CISAS “G. Colombo” PD

E. Pace, INFN Lab. Naz. Frascati, UniFirenze
A. Ciaravella, INAF, Astron. Obs. Palermo

G. Micela, INAF, Astron. Obs. Palermo

G. Piccioni, INAF, Ist. Astrof. e Planet. Spaziale
D. Billi, Dept. Biology, Il Univ di Roma

M. Cestelli Guidi, INFN Lab. Naz. Frascati

L. Cocola, LUXOR, Photonics and Nano Tech. Inst. PD
M. Fedel, LUXOR — Photonics and Nano Tech. Inst. PD
G. Galletta, Dept. Fisics and Astronomy, UniPadova

E. Giro, INAF, Astron. Obs. Padova

T. Morosinotto, Dept. Biology, UniPadova

L. Poletto, LUXOR — Photonics and Nano Tech. Inst. PD
D. Schierano, Dept. Fisics and Astronomy, UniFirenze
S. Stefani, INAF, Ist. Astrof. e Planet. Spaziale




	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25

