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Fig. 1 Gliotoxin decreases proliferation of HT1080 human fibrosarcoma
cells, HT1080 cells were treated with various concentrations (0 to
100 ph) of gliotoxin for 24 h, Cell viability was determinad by MTT
assay, Each value is expressed as the mean + standard deviation
(50} of three independent experiments. *F < 005 compared to the
control group (0 pM)
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Fig. 3 Gliotoxin inhibits activation of NF-kB by suppressing the phosphorylation and degradation of IkB-a. HT1080 cells were treated with various
concentrations (0 to 100 pM) of gliotoxin for 24 h, and the cytosol and nuclear lysates were subjected to immunostaining for the pas subunit of
NF-kB, phosphorylated IkB-a, total 1kB-a, a-tubulin, and lamin B (a). The immunoblot signak were guantified. Each value was expressed as the
mean + 50 of a triplicate experiment. *P < 0.05 compared to the control without gliotoxin treatment (b)
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Figure 5. Physical characteristics of plants grown in 0.3% (v/v) CO,
in air. The height, total number of leaves, and aboveground dry
weight of the plants were measured (*sD) 27 d after emergence of the
cotyledons. cntrl, Control (n = 9}; self, Ty generation transformants
derived by self-pollination of T, flowers (n = 8); bx, T, generation
transformants derived by pollinating T, flowers with wild-type pollen

(n = 10).
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Figure 6. A, The response of CO, assimilation rate to intercellular
pCO, for leaves of a control plant (O) and two T, transformants (Il
and @). Solid lines are CO, assimilation rates (A) modeled using the
equation (Farquhar et al., 1980):

Vel C = T)
TC+KO1+0/K)
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Figure 4. A control plant and a T, generation Val-335 transformant
50 d after emergence of the cotyledons. Both plants were grown in air

enriched with CO; to 0.3% (v/v) as described in “Materials and
Methods.”
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Figure 2. The plL335V plasmid used for transformation of the to-
bacco chloroplast genome. This plasmid was based on pLEV1 with
the nuclectide substitutions (in bold} required to change codon 335
from Lew to Val and silent substitutions to introduce an adjacent
EcoRV site for screening of transformants. The numbers refer to the  Figure 1. A view of the active site of spinach Rubisco complexed to
sequence of the tobacco chloroplast genome (Shinozaki etal., 1986).  carboxyarabinitol-P, based on the coordinates of the | .6-A structure
The dashed bars joined by the dotted lines indicate the homologous ~ (Andersson, 1995) showing the position of Leu-335. The lower res-
flanking regions present in pL335V and available for the crossovers ~ olution structure of the analogous complex of tobacco Rubisco
required to introduce the mutated region and the aadA gene into the {Schreuder et ?l.,_|993j appears to be identical in this region. Thle
large single-copy region of the chloroplast genome. The probe used o S St b e, corbaon: o dileted iy e Ve ey
in screening by Southern blotting and the primers for amplifying and Mo Butinc: CairmyeesbiiNil Py tic g e n_deEd. = balls

; S and sticks and amino acid residues as sticks. C, Gray; O, white; N, P,
sequencing the mutant rbel are indicated. K, Kpnl; N, Nrul; E, 24

; and Mg~ ", black.

EcoRV; T, rpsi 6 terminator sequence.

Table I. Content, carbamyiation, and kinetic parameters for Leu-335 (wild type} and Val-335 Rubiscos measured in vive and in vitro
n.a., Not applicable.

In Vivo In Vitro
Parameter
Leu-335 val-335% Leu-335° Wal-3357
Measured parameters
Rubisco content {wmol m~—2)© 30.3 + 1.6° 33056 n.a. n.a.
% Carbamylation® 48.1 = 5.6" 899 +54 n.a. n.a.
Vomax 571) 3.534 1.02 J43 =02 0.81 = 0.04
K iCO5) (mm) 8.6%°_13.54f 8.6°-10.6° 10.7 = 0.6 5.1 + 0.8
KiOy) (mm) 22p9e_ 31341 55e70f 295+ A1 489115
Ko (ribulose-P5) (um)® n.a. n.a. 18.8 = 3.2 21 +0.2
S 1020 2700 811 1.6 201 £15
Calculated parameters
Viomax 15710 n.a. n.a. 117 0.39
Ve Ko (ma ™1 577) n.a. n.a. 321 159
Voman' K (M~ 577) n.a. n.a. 3.05 7.00
Met CO, uptake in air (s~ n.a. n.a. 0.82 0.04
Net CO, uptake in 0.3% (v/v) CO, (s~ ) n.a. n.a. 2.80 0.57
* Measurements with Ty transformants. b Measurements with wild-type regenerants. © Measured with leaves sampled under the 0.3%
{v/v) CO, growth conditions.  © Measurements with anti-rbcS tobacco cv W38 taken from von Caemmerer et al. (1994], ® Assuming a
value of 0.3 mol m™® 57" bar " for the conductance for €O, transfer between the intercellular air spaces and the sites of carboxylation (von
Caemmerer et al., 1994). f Assuming infinite conductance for CO, transfer between the intercellular air spaces and the sites of carboxyla-
tion. & For the carboxylase reaction. " Estimated from the slope of the line in the Figure 6B legend. "Vomax = (Vemax = KWK -
Seole ! MetCO, uptake {per carbamylated Rubisco site) from combined photosynthesis and photorespiration (neglecting monphotorespiratory

CO, release, i.e. Ry = 0) calculated at 25°C from the in vitro data using Equation 1 and assuming that the CO; concentration in the chloroplast
is 8 ps in air and 94 pwm in 0.3% (viv) CO,.
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