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Identification of a Pseudogene of Calmodulin Gene

in Hevea brasiliensis (Euphorbiaceae)
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Abstract: Employing a pair of primers designed from cDNA of a HbCaM gene, two 1371 bp and 447 bp-length fragments
were isolated from genome DNA in Heea lragliensgs . Sequence anaysis showed that the longer fragment was the HbCaMi
gene with 2 exons (including the 77 bp and 373 bp-length fragments) and an 869 bp-length intron, and the shorter fragment
had 98% identity with cDNA sequence of HbCaM gene . Compared to cDNA o the HbCaM gene, 6 mutated nucleotides
were identified in the 447 bp-length fragment, in which T mutated from C at 406 bp dte led to the occurrence of 20p codon
TAG in advance . The 447 bp-length fragment was hereby suggested to be a pseudogene of the HbCaM gene in H. b-
radlienss, named HbCaMP1, which wasthe fird pseudogene in identified H. krasiliends geonome and the first hamologi cal
pseudogene of CaM genes isolated in plant .
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8% ( 3), 6 ORF
: 406 bp
— 1500 by C T, CAG
- 12501
1230 by TAG 5
- 5() hp cDNA
( 4)
(1)
2 DNA ; (2)
(1, PCR ; M, Marker) ) )
Fig . 2 DNA fragments d cd madulin gene amplified from
H. bradliends genome (1, PCR products; M, Marker) . (3)
HbCaM gene cDNA l ATGGCGOATCCGCTCACCGACGACCAGATCTCTGAGTTCAAGGAAGCCTTCAGCCTCTTT 60
R RN R RN AR RN AR R A RN
Predicted pseudogene 1 ATGGCGGATCCGCTCACCGACGACCAGATCTCTCAGTTCAAGGAAGCCTTCAGCCTCTTT 60
HbCaM gene cDNA 61 CATAAGGATGGOGATGGCTGCATTACTACTAAGGAACTTGOCACTG TAATCCGTTOGETG 120
LEOEE FECEREREE R R e e e e e e e e e e e e e e et ety
Predicted pseudogene 61 GATAAAGATGGCGATOGCTGCATTACTACTAAGGAACTTCGCACTO TAATGCGTTCGETG 120
HbCaM gene cDNA 121  GOGGCAGAACCCAACTGAAGCAGAGCTCCAGGACATGATAAATGAAGTTGATGCTGATGGG 180
FELEERLTREET R R e e e b i et SERARARARREARY
Predicted pseudogene 121  GGGCAGAACCCAACTGAAGCAGAGCTCCAGGACATGATAAATGAAGTTGATGCTGATGGG 180
HbhCaM gene cDNA 181 AATGGTACTATTGATTTCCCGGAGTTCCTTAATCTGATGGCCCGTAAGATGAAGGACACT 240
PECOETLRRREE PR e e e e e et e ettt
Predicted pseudogene 181  AATGGTACTATTGATTTCCCGGAGTTCCTTAATCTGATGGCCCGTAAGATGAAGGACACT 240
HbCaM gene cDNA 241 GATTCTGAGGAAGAGCTCAAGGAAGCTTTCCGGGTTTTTGATAAGGATCAGAACGGCTTC 300
ARRRRRRRRRRNRRRANRE FEVERRREPEEERI R R el th
Predicted pseudogene 241 GATTCTGAGGAAGAGCTCAAGGAGGCTTTCCGGGTTTTTGATAAGGATCAGAATGGCTTC 300
HbCaM gene cDNA 301 ATTTCTGCTGCTGAACTTCGCCATGTTATCGACAAATCT TGO TGAGAAGUTGACAGATGAG 360
FERLERETTER TR TRt e e e et e e eer
Predicted pseudogene 301  ATTTCTGCTGCTGAACCTCGCCATGTTATGACAAATCTTGGOTGAGAAGCTCGACAGATGAG 360
HbCaM gene cDNA 361  GAGGTTGATGAGATGATCCGTGAGGCGGATOTGCATGG TGATGGACAGATCAACTATGAG 420
LECLERELEE THEEREE R R et LECLEE TEEERENIEEEL T
Predicted pseudogene 361 GAGGTTGATGTGATGATCCGTGAGGCGGATGTGOATGGTGATGGATAGATCAACTATGAG 420
HbCaM gene cDNA 421  GAGTTTOTCAAGGTCATGATGGCCTAG 447
ARRRRARRRRRRRRRENNE |11
Predicted pseudogens 421  GAGTTTGTCAAGGTCATGATGGCCTAG 447

3

HbCaM cDNA

Fig .3 Alignment of calmodulin gene cDNA ORF and predicted pseudogene from H. braslienss
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226 aagatgaaggacactgattotgageaagagetcaaggagectitite
K M KDTUDSEEETLU KEAF
271 cggptttttgataaggatcagaatggeticatitctgetlgotlgan
RV FDKEDQNIGF TS5 A A E
316 cctegecatgttatgacaaatcttggtgagaagetgacagatgag
P EHV MTNILIGEHKLTDE
bl gaggttgatgtgatgatccgtgaggegeatglggalgetgal gga
E VDV MIREADVDGDAG
406 tag 408
4
(406 bp C T, CAG TAG )
Fig .4 Predicted amino acid sequence from deduced CaMV pseudogene from H. brasiliensis
(C mutated to T at 406 bp site results in sop codon TAG)
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