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Expression of Chloroplast Genes upon
Plant Development
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Abstract

Along the developmental processes in higher plants, chloroplast follows a major
routc of development which is proplastid - etioplast - chloroplast.
Development of chloroplast can be determined according to the expressions of the
genes coded in the chloroplast DNA as well as in the chromosomal DNA. Most of
the processes occuring in proplastid and etioplast seems to be coded in the
chromosomal DNA, while the development of chloroplast from etioplast upon the
cxposure of plants to light is determined by harmonious expressions of the genes
in the chloroplast and the chromosome.
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Fig. 1. Electron microscopic pictures of proplastid, etioplast and chloroplast
(Steele and Possingham, 1982). a) pp, proplastid; b) ep, etioplast; c)
chloroplast.
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HRE ENEHA =] 24 F-9] o)A+ proplastid 7} YE A2 wPo g4 FE4 74 o]
dofitA "ot (2 1).
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proplastid ¢ &z4& ¢Ju]¥c} #}Ach (Possingham and Rose, 1976). el 54
DNA ¢ 7] wid 24 A Aol §H2A AEE 2% A, 7159 §479] i
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¢ ’structural gene’ I HAd) Fe] =HE AAES F2 4 g G el
ZAst= Aoz ZAHAd (Dyer,1985).
o2 AL g o] FA H2 N Kux ek 1. F o} HA 4
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Fig. 2. Disappearance of the NADPH: protochlorophyllide oxido- reductase
during the light-dependent chloroplast developent (Santel and Apel, 1981). D,
dark; R, 2 min red light irradation. Arrow indicates the position of NADPH
protochlorophyllide oxidoreductase on SDS-PAGE.
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Fig. 3. Red-light-induced increase in the mRNA activity (A) and the steady
state comnceniration of transcripts (B) encoding the light-harvesting
chlorophyll a/b protein of barley. Plants grown in the dark were given with a
single red-light pulse, and transferred back to the darkness for the hours
indicated. Poly(A+) RNA was isolated, in vitro translated using wheat germ
system and immunoprecipitated with the antibody against the light-harvesting
chlorophyll a/b  protein (A). cDNA clone for the enzyme has been used for
Nothern analysis (B).
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Fig. 4. Two dimensional polyacrylamide gel analysis for the soluble
polypeptides from A) leaves, light-grown; B) leaves, etiolated; C) roots,
etiolated; D) stems, light-grown; E) pericarps, light-grown; F) seeds,
light-grown and G) petals. L, large subunit of ribulose bisphosphate
carboxylase/oxygenase; S; small subunit of ribulose bisphosphaie
carboxylase/oxygenase.

By MAARA L] FA A5 T4, ATP synthetase 2] ¥4, stromal F A4
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antenna YA E (Cab) 3 HolE t}Al 71zl gw)HER o]F o]z photosystem I
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=) DNAAMo) 18] xt At o) o) GAx] Aol 715 =e] o). =EF translation
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SAEE 443 DNA ol 71559 S e 47452 o

z2E ‘d%zll_ Woil4 Ba# tRNA ¢ $3AAE 4529 DNAo 71E50 3o
clioplastel Al Q4EA2e) wIHHol YRE dHAX WURES FFA o) A9
g4o) AsAE 4SSN WA 27l AN ARHE $AAGIF
A S5 Aol wtelgelst mi$ {4 DNA-dependent RNA polymerase 7}
Zaae o] SWAE 4A g5 DNAG 7158 84S etio- plast £ ¥
AE A 2o el Po) A Y=EE e 2 Y2hEd

24 WA @435 ZA-A, nitrite ] ammonia 22} 33}, sulphate
o] -3, cysteinee] §AFHA, AW4k. terpenoid. porphyrin ¥ € $AIHAF ol
Yoj 1}x 9o} rubp carboxylased] & FERETe] 4FH DNA ol 7155 o]
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ctioplast. @EAFo] TEHoE & Aoz g Hrh. 4FA¢ envelope
o= ok 70 7kA)9) @ujHe] Exsin o] 5 A AL KA DNA 4o 71559
olo] JE x| B3HA Fo] Hy¥= Ao 2 Y2} (Steele and Possingham, 1982).
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HAEGE gl od gSAe Bal7h dojd Aoz §rHct (Earle, 1982).
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BAE o] 717 E B2 AE g sYAEY B4 gie] HA. LR Fg
HEAEL GEA ez ARE vehdnd, T2 FEAe o5 AMaAs}
28 st receptorB-91E ulH Fo2H ZAE S AxAd o AT LHAINE
R AzAe &3 ujSolHl FEde] FHAE Folu s Wteld o
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PROPLASTID ETIOPLAST CHLOROPLAST

______________________ DNA waplication
______________________ Lipid metabolism
———————————————————————————— Protaases
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____________________________________ DNA~dependent ENA
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Fig. 5. Differential geme expressions during the course of chloroplast
development.
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A olds 28 BES AA HAD. AT S4" JFA $AAs AN
Bele oL s ARF T 4 o Yol GVl Bho) A% A5
open reading frame ¢ %13} 7t open reading frame o] ZF =) HH I} 7o)
4 Aem Hel ¥3 GSM BT FHol WF oldel WMol eeld A
(Shinozaki et al., 1986).
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