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Comparison of Polymorphic Patterns of Macronuclear
and Mitochondrial DNA in Tachysoma pellionella
under Different Physiological Conditions
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Abstract The macronuclear and mitochondrial DNAs from vegetative and resting cells of Ciliophora protozoa
Tachysoma pellionella TP were comparatively analyzed using RAPD technique to explore the relationship beween two
genetic systems of ciliates under vegetative and resting conditions. A total of 203 fragments were amplified from the
resting cyst and the vegetative cell DNAs using 34 random primers of which 45 fragments were specific to the resting
cyst macronuclear DNA and 36 fragments were specific to the vegetative cell macronuclear DNA. The variance value
was 40% . A total of 216 fragments were amplified from the resting cyst and the vegetative cell mitochondrial DNAs
using 32 random primers of which 35 fragments were specific to the resting cyst mitochondria DNA and 47 fragments
were specific to the vegetative cell mitochondrial DNA. The variance value was 38% . These data suggest that there is
variance in the structures of both macronuclear DNA and mitochondrial DNA in the resting cyst and the vegetative

cells. Therefore in the process of cyst formation the structures of the macronuclear and mitochondrial DNAs undergo
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some changes which are closely related to the dramatic changes in structural features and metabolic activities and to
the physiological and biochemical changes in the resting state.
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Table 1 Random primers and sequences used in
DNA macronuclear and mitochondrial DNA amplification
3-6 Random Random
. Sequence . Sequence
primer primer
DNA S1 5'GTTTCGCTCC3’ S52 5"CACCGTATCC3’
S2 5'TGATCCCTGG3' S55 5'CATCCGTGCT3’
RAPD s 5'GGACTGGAGT3' $58  5'GAGAGCCAAC3'
Tachysoma. pellionella s7 5'GGTGACGCAG3 S64  5'CCGCATCTAC3'
S8 5'GTCCACACGG3' S103 5"AGACGTCCAC3’
DNA DNA
S18 5'CCACAGCAGT3' S163  5'CAGAAGCCCA3’
S19 5"ACCCCCGAAG3’ S167  5'CAGCGACAAG3’
S20 5"GGACCCTTAC3’ S174  5'TGACGGCGGT3’
S23 5"AGTCAGCCAC3' S176 5'TCTCCGCCCT3’
]_ S27 5'GTGATCGCAG3’ S180 5'TCTCCGCCCT3’
S28 5'GTGACGTAGG3’ S183  5'CAGAGGTCCC3’
1.1 S30 5'GTGATCGCAG3' 217  5'CCAACGTCGT3’
S38 5"AGGTGACCGT3’ S259 5'GTCAGTGCGG3’
sS40 5'GTTGCGATCC3’ S267 5'CTGGACGTCA3’
25%C S44 5'TCTGGTGAGG3' S283 5"ACAGCCTGCT3’
47 5'TTGGCACGGG3’ S319  5'TGGCAAGGCA3’
4~64d S50 5'GGTCTACACC3’ S755  5'AACCGACGGG3'!
RAPD
25 Tris-HCI 10
mmol/L, KCI 50 mmol/l. MgCl, 2 mmol/L. 4
1.2 dNTP 200 pmol/L 15 ng DNA
1.2.1 DNA DNA 15 ~ 20 ng Tag DNA
DNA 2.5 RAPD
7 . .
94°C 3 min 94°C 1 min
1.2.2 DNA 38°C 1 min 72°C 1 min 38
DNA 72°C 4 min
8
1% EB
1.2.3 DNA 0.5 pg/ml 1 x TAE 80V
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DNA 698 bp DNA
33% ~ 86% 1029 bp
27 DNA
M 547 8167 S217 5267 $183 5259 8319
B Y BY B Y B Y B Y B Y B Y

M 518 519 S30 S840 823

B Y B Y B YB Y BYBY

M 35283 544 S50 855 827 §58

B Y B Y B Y B Y B Y B Y
M 8163 5174 51786 S130 M 52 54 320 528
B Y B Y B BY BY B Y B Y

1 DNA
Fig. 1 The gel electrophoresis patterns of polymorphic fragments of the macronuclear DNA from the resting and
the vegetative cells in Tachysoma pellionella after random amplification
M Marker S1 S2 4 B Y
M Marker S1 S2 S4  Random primers B Resting cyst Y Vegetative cell.



DNA DNA - 5

M S27 S58 S103 $183 M 519 S30 S40 547
B Y BYB Y B Y B'Y B Y B Y B Y

M S2 54 520 s528 M S163 S174 S176 $180
B Y BY B Y B Y BY BY B Y B Y

M $S259 8319 8755 518 M S167 5217 8267 5283
B Y B Y B Y B B Y B Y B Y
M S1 M 538 855 M 852 864
BY B Y B Y B Y BE Y BY

Fig. 2 The gel electrophoresis patterns of polymorphic fragments of mitochondrial DNA from the resting and

the vegetative cells in Tachysoma pellionella after random amplification
M Marker S1 S2 4 B Y
M Marker SI S2 $4  Random primers B Resting cyst Y Vegetative cell.
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