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Effect of IAA and Zeatin of Formation of Chlorophyll—Protein Complex

Chung Choong-duk
Summary

In greening cucumber(Cucumis sativus L. cv. Cheongchangmadi) cotyledons during the 12 hour—
subsequent continuous illumination with 2,200 lux of white light. effect of IAA and zeatin on formation
of chlorophyll-protein complex were observed. Cotyledons excised from dark—grown cucumber seedling
were pretreated in dark with 107"M IAA. 107°M IAA, 10~"M zeatin. 10-°M zeatin or incubated with
water throughout the dark preincubation period. The results obtained from the present work are as
follows :

The chlorophyll-protein complex were separated by sodium dodecy! sulfate—polyacrylamde gel elec-
trophoresis. Rapid synthesis of a 30,000 dalton light harvesting chlorophyll protein was observed with 10
“®M IAA during the 9 hour culture period and 107°M zeatin during the 6 hour incubation time. The
CP1a+CP1/C~P complex ratio was gradually increased from 2 to 8 hour but decreased from 8 hour by
increasing light harvesting chlorophyll protein. The more rapid decreased was observed with 10~¢M
zeatin, the minimal value of 35.2 elution volume/elution volume in the 12 hours.

The data suggest that [AA and zeatin have an influence on the formation of chlorophyll-protein

complex.
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Fig.1. Efect of IAA and zeatin on the formation
of C—P complex in greening cucumber
cotyledons during 12hr subsequent con-
tinuous illumination with 2,200 lux of
white light. Cotyledons were pretreated
with 10~°M 1AA and 107°M zeatin for
12hr in darkness or incubated with water
throughout the dark preincubation period.
Lanes: 3C: 3hr control. 31 ; 3hr 107° M
1AA. 3Z; 3hr 10~°M zeatin. 6C; 6hr con-
trol. 61: 6hr 10~°M 1AA. 6Z; 6hr 107°M
seatin. 9C : Shr control. 91; 9hr 107°M
IAA. 9Z; Shr 10~°M zeatin. 12C; 12hr
control. 121 : 12hr 107°M 1AA  12Z;
12hr 10~°M zeatin. 7C; C—P complex
extracted from 7 days old cucumber
cotyledons.
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Fig.2. Mobility of C—P complex during SDS—
polyacrylamide gel electrophoresis. De-
naturing polyacrylamide gel elec-
trophoresis (12.5% acrylamide, 1% SDS)
with several references of known
molecular weights was carried out to
determine the molecular size of each
C—P complex as described in methods.
Lanes: 3C: 3hr control. 3I; 3hr 10~°M
IAA. 3Z; 3hr 10~°M zeatin. 6C; 6hr con-
trol. 61; 10~°M IAA. 6Z; 6hr 107°M
zeatin. 9C; Ohr control. 91; Shr 10~°M
IAA, 9Z; 9hr 10~°M zeatin. 12C; 12hr
control. 121; 12hr 107°M 1AA. 9Z; 9hr
10~%M zeatin. 12C; 2hr control. 121; 12hr
10~°M 1AA. 12Z; 12hr 107°M zeatin. 7C;
C—P complex exfracted from 7 days oid
cucumber cotyledons. Symbols: B
—galactosidase( —GAL., 116kd); bovine
serum albumin(BSA., 68kd); ovalbumi-
n(OVAL., 45kd); chymotrypsinogen
A(CHYMO., 25.7kd); myoglobin(MYO;
17.8kd); cytochrome C(CYT. C, 12.4kd).
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Fig.3. Plot of migration rates of C—P complex
protein against molecular weights for
proteins. Molecular weights of subunits
were determined from plots of relative
migration rates(%) of reference proteins
to bromophenol blue dye marker on de-
naturing gel vs. Log molecular weight for
each reference as described in methods.
The migration rate for bromophenol blue
was set as 100%.
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Fig.4. Anion exchange chromatography of thyla-
koid membrane extracts on Mono Q.
Conditions: Sample, 20011 of thylakoid
membrane extracts in 50mM tricine, col-
umn, Mono Q HR 5/5; buffer A, 50mM
tricine, pH 8.0; buffer B, 50mM tricine,
pH 80, 0.35M NaCl; 1, gradient, 0—
100% B in 15 min 2,3,4,5, gradient, 0—
50% B in 10 min, 50—100% in 5 min.
6.7,8.9, gradient 0—50% in 10 min, 50—
100% in 2 min; flow rate, tml/min; de-
tection, 280nm. 1; 2hr control 2; 2hr 10—
®M IAA. 3; 2hr 107°M zeatin. 4. 4hr
control 5; 4hr 107°M |AA. 6; 4hr 10~ M
zeatin. 7; 6hr control 8; 6hr 10™°M 1AA.
9; 6hr 1075M zeatin.
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Fig.5. Anion exchange chromatography of thyla-
koid membrane extracts on Mono Q.
Conditions: Sample, 20011 of thylakoid
membrane extracts in 50mM tricine, col-
umn, Mono Q HR 5/5; buffer A, 50mM
tricine, pH 8.0; buffer B, 50mM tricine,
pH 8.0, 0.35M NaCl; gradient, 0—-50% B
in 10 min 50—100% B in 2 min,; flow
rate, 1ml/min; detection, 280nm, 13,
gradient, 0—100% B in 15 min. 10; 8hr
control 11; 8hr 107°M 1AA, 12; 8hr 10~
6M zeatin, 13; 10hr control 14; 10hr
10~°M IAA. 15; 10hr 107°M zeatin. 16;
12hr control 17; 12hr 107%M 1AA. 18; 12hr
107°M zeatin,

=3k CPlast CPl12] #1735 % FPLCHI4

Qe d24—whdd 2gHZ 7.5% SDS-PAGE
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Fig.6. Polyacrylamide slab gel reelectrophoresis
of CPla and CP1 extracted from elec-
trophoresis of 7 days old cucumber
cotyledons (lane; E) and separated from
FPLC™ elution of 12hr illuminated
cotyledons(lane; F) Gels were composed
of either 7.5% acrylamide containing 1%
SDS and were stained for protein with
Coomassie briliant blue.
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Table 1. Effect of IAA and zeatin on % of CPla+CP1/C—P complex in greening cucumber cotyledons
during 12hr subsequent continuous illumination with 2,200 lux of white light. Cotyledons were
pretreated with 107°M IAA and 107°M zeatin for 12hr in darkness or incubated with water

throughout the dark preincubation period

Tl':h‘?[ (';'r) Control 1076 M IAA 1078 M zeatin
elution volume /elution volume
2 26.9 .. 24.7 + 1.64 27.4 + 1.09
1 33.4 +1.34 28.8 + 4.03 35.0 + 2.89
6 44.1 + 2.93 43.0 +0.33 42.4 + 2.18
8 45.7 + 2.60 46.7 + 1.66 46.4 +2.18
10 44.0 +5.39 7.6 + 2.21 4.1 +1.70
12 41.8 + 9.41 39.5 + 0.83 35.2 + 3.03

1. Eack results represents the average frequency(+SE) of the two replicates of each

treatments.
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