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Molecular Cloning of Smooth Muscle Calponin h1 in Sheep
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Abstract: |t was found that the level of Calponin h1 (CaP h1) mRNA was significantly up-regulated by Estrogen in the
myometrium of sheep towards the end pregnancy. Although the CaP h1 has been widely used as a reference gene to
observe the changes of expression level of other genes, the full-length gene in sheep has not been obtained. With the
oligo nucleotide primers according to human, mouse and pig CaP h1 mRNA, the full-length cDNA of CaP h1 was
cloned by 5'- and 3'-RACE (GenBank accession number = AY327118). The cDNA was 1499 bp in length and con-
tained a complete open reading frame of 891 bp, encoding a protein of 297 amino acid residues. 5 -and 3’-UTR was 79
bp and 529 bp. respectively. With PCR-SSP approaches.the genomic DNA of sheep CaP h1 was obtained. It showed
that the gene has 7 exons and 6 introns, spanning over 8 kb (GenBank accession number of introns : AY771807,
AY771808, AY771809. AY771810.) Homologous comparison indicated that the cDNA sequences are highly conserved
across the species. The highest homology was found in wild pig (92% ), followed by human (88%), rat (81%),
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mouse (81%) and chicken (79% ). The intron sequence and length showed a large variation among species

(>50%) .
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1 Calponin h1
Table 1 Oligo nucleotide primers used for cloning of sheep uterine smooth muscle Calponin h1
Purpose Direction Sequence Position(bp)
1 P 5’-tggcaccagctggagaacat-3° 341
Special region (R) 5’-ccttgttgctgeccatct-3° 850
2 5’-RACE [qU))] 5’-aagcagtggtatcaacgcagagtacgcggg-3°
L 5’-ctaatacgactcactatagggcaagcagtggtatcaacgcagagt-3°
(8 5’-ctaatacgactcactatagggc-3°
(R) 5’-tgtggttggtgttctcgaacaggte-3° 491
3 3’-RACE L 5’-ctaatacgactcactatagggcaagcagtggtatcaacgcagagt-3°
(€))] 5’-ctaatacgactcactatagggc-3°
4 cDNA () 5’-ccaccaccaaccagcatgtcctce-3° 89
(R 5’-acagc(tc) atttattgtgctccagtgaa(ag) ta-3” 1490
5 1 () 5’-ctcegcetcacttcaaccgagg-3” 108
Intron 1 (R) 5’-ccgtccatgaagttgtigecgat-3° 94
6 3 (P 5’-ccaccaccaaccagcatgtectce-3” ; 89
Intron3 (R) 5’-ttccgttectgcttcteecgegtatt-3° 554
7 4,5.6 () 5’-ttcatcaaggccatcaccaagtacg-3”; 374
Intron 4,5.,6 (R) 5’-acagc(tc) atttattgtgctccagtgaa(ag) ta-3” 1490

Note: F-Forward; R-Reverse; U-Universal; L-Long; S-Short.
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mRNA 3’ 5 C 1. o , 6
CaP h1 mRNA NN Calponin h1 mRNA 3" -UTR DNA
N CaP h1 « 2,
/I\ER, Mouse MSSAHFNRGPAYGLSAEVKNKLAQKYDHQREGELREWI EGVTGRR I GNNFMDGLKDGI IL 60
K Rat MSSAHFNRGPAYGLSAEVKNKLAQKYDHQREQELREWI EGVTGRRI GSNFMDGLKDGI IL 60
A Human MSSAHFNRGPAYGLSAEVKNKLAQKYDHQREQELREWI EGVTGRRI GNNFMDGLKDGI IL 60
782 Sheep MSSAHFNRGPAYGLSAEVKNKLAQKYDHQREGELREWI EGVTGRR I GNNFMDGLKDGI IL 60
¥ Pig MSSAHFNRGPAYGLSAEVKNKLAQKYDHQQEQELREWIEGVTGRR | GNNFMDGLKDGI IL 60
38 Chicken MSNANFNRGPAYGLSAEVKNKLAQKYDPQTERQLRVWIEGATGRR | GDNFMDGLKDGVIL 60
*ok ok * ok kok sokokk . ok
/NER Mouse CEF INKLQPGSVKKVNESTQONWHQLEN | GNF | KAI TKYGVKPHD | FEANDLFENTNHTQV 120
KER Rat CEF INKLQPGSVKKVNESTQONWHQLEN | GNF | KAI TEYGVKPHD | FEANDLFENTNHTQV 120
A Human CEF INKLQPGSVKK INESTANWHQLEN | GNF | KA1 TKYGVKPHD | FEANDLFENTNHTQV 120
#8=F Sheep CEF INKLQPGSVKKVNESTQNWHQLEN | GNF | KA1 TKYGVKPHD | FEANDLFENTNHTQV 120
¥ Pig CEF INKLQPGSVKKVNESTQONWHQLEN | GNF | KAI TKYGVKPHD | FEANDLFENTNHTQV 120
35 Chicken CEL INTLQPGSVQKVNDPVONWHKLEN | GNFLRA I KHYGVKPHD | FEANDLFENTNHTQV 120
sk ook toktololok Tk kL dolokok Lok
/NER Mouse QSTLLALASMAKTKGNKVNVGVKYAEKQERRFEPEKLREGRN | | GLAMGTNKFASQQGMT 180
K Rat QSTLLALASMAKTKGNKVNVGVKYAEKQERRFEPEKLREGRN | | GLAMGTNKFASQQGMT 180
A Human QSTLLALASMAKTKGNKVNVGVKYAEKQERKFEPGKLREGRN | | GLQMGTNKFASQQGMT 180
782 Sheep QSTLLALASMAKTKGNKVNVGVKYAEKQERKFEPEKLREGRN | | GLQMGTNKFASQQGMT 180
¥ Pig QSTLLALASMAKTKGNKVNVGVKYAEKQERKFEPEKLREGRN | | GLQMGTNKFASQQGMT 180
38 Chicken QSTL I ALASQAKTKGNNVGLGVKYAEKQQRRFQPEKLREGRN | | GLQMGTNKFASQQGMT 180
skkskok - skoksksk Tk tkkk : :
/NER Mouse AYGTRRHLYDPKLGTDQPLDQAT | SLQMGTNKGASQAGMTAPGTKRQ | FEPGLGMEHCDT 240
KR Rat AYGTRRHLYDPKLGTDGPLDQAT | SLAMGTNKGASQAGMTAPGTKRQ | FEPGLGMEHCDT 240
A Human AYGTRRHLYDPKLGTDGPLDQAT | SLAMGTNKGASQAGMTAPGTKRQ | FEPGLGMEHCDT 240
423 Sheep AYGTRRHLYDPKLGTDQPLDQAT | SLQMGTNKGASQAGMTAPGTKRQ | FEPGLGMEHGDT 240
¥ Pig AYGTRRHLYDPKLGTDQPLDQAT | SLQMGTNKGASQAGMTAPGTKRQ | FEPGLGMEHGDT 240
35 Chicken AYGTRRHLYDPKLGTDQPLDQAT | SLQMGTNKGASQAGMTAPGTKRQ | FEPSLGMERGDT 240
bttt : _: stk
/I\ER, Mouse LNVSLQMGSNKGASQRGMTVYGLPRQVYDPKYCLNPEYPELSEPTHNHHPHNYYNSA 297
K Rat LNVSLQMGSNKGASQRGMTVYGLPRQVYDPKYCLTPEYPELDEPTHNHHPHNYYNSA 297
A Human LNVSLQMGSNKGASQRGMTVYGLPRQVYDPKYCLTPEYPELGEPAHNHHAHNYYNSA 297
482 Sheep LNVSLQMGSNKGASQRGMTVYGLPRQVYDPKYCLTPEYPELGEPAHNHHPHNYYNSA 297
¥ Pig LNVSLQMGSNKGASQRGMTVYGLPRQVYDPKYCL TPEYPELGEPAHNHHPHNYYNSA 297
38 Chicken N1 I GLAMGSNKGASQQGMTVYGLPRQVYDPKYCDAPG—LLGEDGLN——HSFYNSQ 292
: : : * k ok ok k. Ddkok
1 Calponin h1 mRNA 5
5 (G G
) CH ; CLR
Fig.1 Multiple comparision of expected amino acids sequences of Calponin h1 gene among Human, Mouse,

( % )represents conserved amino acids; (:) and(.)represents similar substitution. Sequence underlined is the CH domain.

Rat, Pig, Chicken and Sheep

Sequence marked with boxes is CLR domain.
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Y82  Sheep 957 ACTACAACTCCGCCTAGGGCC-CCAGTCCT-CCT-GCCTTCCCCC-AGGG 1002
Pig 934 ACTACAACTCTGGCTAGGGTG-CTGGGCCT-CCC-ACCTTCCCCC-AGGG 979
Human 942 ACTAGCAATTCCGCGTAGGGGCACAAGGGCTTCGCCTGTTTTCGCCGCCAAGG 991
K Rat 940 ACTATAACTCTGCCTAGGGGC CCCC-AAGG 968
/NER Mouse 938 ACTACAACTCTGCCTAGGGGC CCCC-AAGG 966
Chicken 873 ACAATAA 879
sk kkok
2 Calponin h1 mRNA 3'-UTR DNA
, DNA mRNA
Fig.2 Sequence variation of Calponin h1 in the 3'-UTR region among 6 species
The left shows the names of species; numbers represent the postion of the amino acid.
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1, The s
Sheep Pig Human Mouse Rat Chicken
Sheep 99 98 98 98 83 3 Calponin h1 mRNA
Pig 92 98 98 97 83 (Clustral W )
Human 88 89 97 97 83 ) )
Mouse 81 80 84 98 82 Fig.3 The dendrogram of Calponin h1
Rat 79 80 83 93 82 from several species by Clustral W
Chicken 81 80 80 74 77
; mRNA 2.3
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Fig.4 The genomic structure of sheep Calponin h1 gene

Rome number represents the position of exon; Arab number represents the length of the intron (kb) .
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