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Abstract. The entire nucleotide sequence of
the chloroplast genome (117,190bp) of Korean
pine (Pinus koraiensis) was determined and
compared with the already published genome
of Japanese black pine. As in the case of
Japanese black pine, it retains 475 bp inverted
repeats containing 3' portion of psbA gene but
lacking »RNA genes. The translated amino acid
sequences of respective potential coding genes
showed 77% to 100% sequence similarity to
those of corresponding genes of P. thunbergii.
When compared with Japanese black pine, the
order of the genes is fairly conserved except
for the psaM gene and ndh pseudo genes.
Thirteen indels that are larger than 100 bp were
identified from the alignment of the two pine
genomes. Except for the region containing ndh
pseudo genes and that between psal and accD,
all the large indels occur near the potential
rearrangement breakpoints involving several
tRNA genes and their neighboring sequences
as repeat units. Multiple rearrangement events
appeared to be responsible for the loss of a
copy of psaM gene and rps4 and ycf12 pseudo
genes found in Japanese black pine. In addi-
tion, the further proceeded truncation of ndhK
pseudo gene in Korean pine and ndhB pseudo
gene in Japanese black pine indicate that these
genes are functionally redundant in pines. Sur-
prisingly, the loss of the gene and pseudo
genes are conserved among haploxylon pines
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and not in diploxylon pines, suggesting that
they occurred simultaneously at the time of
divergence or within a short period of time
after divergence of the two pine subgenera and
that since then little change has occurred.
There also appeared many indels that are less
than 50 bps. Many of these indels appeared to
be the tandem duplication products of the adja-
cent sequences. These tandem repeats are also
very well conserved among haploxylon and
among diploxylon pines.
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intreaga secventd nucleotidi a genomului
cloroplastic (117.190bp) a pinului coreean
(Pinus koraiensis) a fost determinatd si com-
paratd cu aceea a pinului negru japonez (P.
thunbergii) care a fost deja publicata. Ca si in
cazul pinului negru japonez, aceasta are 475
bp. de secvente repetitive inversate contindnd
portiunea 3' a genei psbA, dar nu prezinta gene
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rRNA. Secventa de aminoacizi potential codata
de gena respectiva a prezentat intre 77% si
100% similaritate cu cea a genei corespunza-
toare de la P. thunbergii. Comparativ cu pinul
negru japonez, pozitia genelor este conservata
satisfacator, cu exceptia genei psaM si a
pseudogenelor ndh. Au fost identificate in
secventa celor doud genomuri de pin, 13 situri
de mutatii tip insertie-deletie ("indels") mai
mari de 100 pb. Cu exceptia regiunii continand
pseudogenele ndh si a acelora situate intre psal
si accD, toate secventele lungi "indel" apar in
zonele potentialelor puncte sensibile pentru
rearanjamente, implicdnd gene codificatoare
ale ARN-ului de transfer (tRNA) si secvente
repetitive invecinate acestora. Multiplele
evenimente de rearanjare genica par a fi
responsabile de pierderea unei copii a genei
psaM si a pseudogenelor rps4 si ycf12, identi-
ficate la pinul negru japonez. in plus, frag-
mentarea 1n pozitie indepartatd a pseudogenei
ndhK la pinul corean si a pseudogenei ndhB la
pinul negru japonez arata faptul ca aceste gene
ale pinilor sunt functional redundante. in mod
surprinzator, deletia unor anumite gene si
pseudogene se conserva numai la pinii din sub-
genul haploxylon, nu si la cei diploxylon, ceea
ce sugereaza ca acestea au aparut simultan In
timpul divergentei celor doua subgenuri de pin
sau la scurt timp dupé aceasta, iar modificarile
ulterioare au fost minore. Au fost identificate
de asemenea mai multe situri "indel" mai mici
de 50 bps. Multe dintre acestea apar ca produsi
ai duplicatiei In tandem a secventelor adia-
cente. Aceste repetitii tandem sunt de aseme-
nea foarte bine conservate in cadrul pinilor
haploxylon si diploxylon.

Cuvinte cheie: Pinus koraiensis, subgenurile
haploxylon, diploxylon, genom cloroplastic,
duplicatie, indel
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