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Fig. 1 Carotenoid biosynthetic pathway in Arabidopsis thaliana
The defects in xanthophyll metabolism in the npq; and lut; are indicated'”.
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Fig. 2 Schematic representation of the course of chlorophyll

fluorescence quenching induced by high light (2 000 Emol

‘m™ %+s™ ') in leaves of Arabidopsis thaliana

mutants and wildtype
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Fig. 3 Changes in qP (a)and NPQ (b ) induced by high light

(2000 Emol*m™ %<5 ") in leaves of Arabidopsis thaliana
mutants and wildtype
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Fig. 4 Changes in F,/ F, in leaves of Arabidopsis thaliana

mutants and wildtype
Each data point is the average of three separate samples. The bars are

the standard deviations. [: lutrnpqp: 2: lutz; 3: npg; 4: WT.
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Table 1 Photosynthetic pigments in wildtype and mutants of Arabidopsis thalinan before ( Dark) and after 1.5 h at
2000 mol-m™ s~ ' (1.5 HL)
mmol/ mol

. wWT ]ulg npiy ]ul:—upq.
Pigment
Dark 1.5 HL Dark 1.5 HL Dark 1.5 HL Dark 1.5 HL
Chl a/ b 32142078 3.17%0.10 356+£0.23  3.35%0.20 3.26%0.13  3.19%0.21 3.46%0.30  3.36%0.26
Z 0 11.42£1.20 0 25.10%2. 60 0 0 0 0
A 0 18.41 £2.00 0 19.70£1. 40 0 0 0 20.63%1.70
V4 Z+ A 43.50£2.80 46.50£3.80 110. 10£5.20 107.70*4.60  23.50%1.90 26.20%3.00 122. 80 +6. 40 136. 40 £8. 50
Lutein 112.90+4. 10 124. 70 6. 70 0 0 103.3£7.10 116.39+4. 80 0 0

Dark: untreatment; 1.5 HL: Treated by 2000 Bmolsm™ hg! light intensity for 1. 5 h.
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The Feature of Chlorophyll Fluorescence Quenching in Xanthophyll deficient
Mutants of Arabidopsis thaliana”

. .
PENG Chang-Lian , LIN GurZhu
( South China Institute of Botany, The Chinese Academy of Sciences. Guangzhou 510650, China)

Abstract The chlorophyll fluorescence quenching in leaves of wildtype (WT) and three nuclear mutants of
Arabidopsis thaliana including npq; ( luteimrreplete and violaxanthin deepoxidase deficient), luta ( lutein
deficient) and lut>npq; ( double mutant) under high light condition was characterized. There was no obvious
difference in ratio of Chl a/b between mutants and wildtype, while F,/F, in mutants increased to some
extents. The total xanthophyll pool (V+ A+ Z) increased significantly in lutein- deficient mutants ( lutz and lut>
npqi). The NPQ induction by high light was markedly inhibited in lutrnpq; and npqi, but showed less
inhibition in lutz. The trend of NPQ value in mutants and WT exposed to PPFD during high light illumination
of 2 000 Emol*m™ *+s™ " for 1~ 9 min was WT> lut;> npa;> lutrnpas. aP in all three mutants decreased in
comparison with wildtype. Three xanthophylt dificient mutants exhibited less resistance to photoinhibition than
the WT. The sequence of tolerance to photoinhibition was the same as the changes in NPQ among WT and
mutants ( WT > luta> npq> lutrnpqi). The results indicated that xanthophyll cycle was related not only

directly to NPQ formation, but also to gP.

Key words Arabidopsis thalinan, mutant, xanthophyll cycle, qP, NPQ

* This work was supported by grants from The National Natural Sciences Foundation of China (30270125), Field Frontiers Project of The Chinese
Academy of Sciences Knowledge Innovation Program ( Director Foundation of South China Institute of Botany, The Chinese Academy of Sciences)
and The Special Funds for Major State Basic Research of China ( G1998010100) .

" Corresponding author, Tel: 86 20-85232940, E-mail: pengchl@ scib. ac. en

Received: October 8. 2002 Accepted: November 29, 2002



