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1. Introduction – Peridinin plastid

from Amphidinium carterae
Barbrook 2018 (12)

3

- Type II RuBisCO

- Delimited by 3 membranes

- Main photosynthetic pigments:
- Chlorophyll a
- Chlorophyll c2
- Peridinin

- Genome organization
- 2-3 kpb minicircles
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Maximum quantum yield of PSII

→ Partially assembled but non-functional 
PSII in ΔpsbE strain ?

a a a

Maximum fluorescence of PSII

→ Non functional PSII in ΔpsbE strain
→ Impaired PSII in ΔpsbI strain
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3 min light steps3 s light steps

ΔpsbI ΔpsbE WT

a

c
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→ No PSII activity in ΔpsbE
→ Sustained maximum activity of PSII for ΔpsbI

→ No PSII activity in ΔpsbE
→ Lower activity of PSII for ΔpsbI

ΔpsbI ΔpsbE WT
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3 min light steps

Non photochemical quenching ~ PPFD

10 min light step
Non photochemical quenching ~ time

ΔpsbEΔpsbI

→ Light-dependent NPQ in ΔpsbE → Limited NPQ capacity in ΔpsbI strain in long term
→ Reversible NPQ in all strains → ΔpH dependent

ΔpsbEΔpsbI



3. Results – PSI activity

a

c

b

Relative amount of active PS (ECS)

9



3. Results – PSI activity

a

c

ba aa

Relative amount of active PS (ECS)

9



3. Results – PSI activity

ΔpsbI ΔpsbE WT

*

→ PSII-independent PSI activity in ΔpsbE mutants 
→ CEF-PSI 

3 min light steps

Quantum yield of PSI

[DCMU]=120 µM
[HA] = 2 mM

a

c

ba aa

Relative amount of active PS (ECS)
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Similar phenotype in 
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Similar phenotype in 
C. reinhardtii (Morais 1998)

ΔpsbI

ΔpsbE

Fv/Fm and 
PSII activity 
+ photosensitivity

Non functional 
fluo emitting PSII 
structures

PSI activity ≈

PSII-independent 
PSI activity
→ CEF-PSI
      → ATP production
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PCR amplification of coding minicircles with WT and A1KH1 DNA



DNA sequencing shows absence of psbI coding regions in A1KH1 extracts

DNA reads matched to psbI minicircle 

A1KH
1

A1KH
1

wt wt

DNA reads matched to psbA minicircle 



Other strains – outfacing PCRs
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Full dinos & friends tree (Waller 2017)



3. Results – General features 5

(rep 1)
WT L1 L2

SL2 SL3 H1

H3 H3C



3. Results – General features 5

Chlorophyll per cell



3. Results – Growth on plate 9
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3. Results – Oxygen production and uptake 6

*

Oxygen production
(3 min light steps) Respiration

a a

b

→ Non functional PSII in ΔpsbE strain
→ Similar O2 production in ΔpsbI and WT

ΔpsbI ΔpsbE

→ Slightly lower respiration for ΔpsbI ?



3. Results – Fluorescence emission



1. Introduction

PCP structure (Schulte 2010)

4 peridinin (orange) for 1 chl a (green)



1. Introduction – role of psbI and psbE in chlamy

Dobakova 2007



5. Prospectives

• Pigment composition
• NPQ
• PSII structure
• Cell ultrastructure

Loss of photosynthesis in 
dinoflagellatesPhotosynthesis in Symbiodinium

• Strains derivation monitoring
• Analysis of mutant strains 

appearance
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