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Cloning and bioinformatic analysis of bone morphological protein
7(BMP?7) in rabbit
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Abstract: On the basis of known partial coding DNA sequence (GenBank accession No. AF413111), we tried to clone the
full mRNA of rabbit BMP7 gene by sub-cloning and RACE methods. Then after, bioinformatic analysis on the acquired
sequences were conducted. The sequencing results showed that the all cloned sequences could be assembled into a 1 654 bp
long DNA fragment, which contained the near full coding cDNA for the propetide, full coding cDNA for the mature protein,
and full length of 3’ UTR of rabbit BMP7. The newly cloned sequences extended the 5" and 3’ ends of known partial DNA
sequence by 395 bp and 628 bp, respectively. Sequence comparisons revealed that the full length of coding cDNA of rabbit
BMP7 was 91.89% and 89.32% identical to that of human and mouse, while the deduced amino acids was 96.51% and
96.01% identical, respectively. The 3’ UTR of rabbit BMP7 was 446 bp in length, 57.38% and 45.57% identical to that of
human or mouse, respectively. In addition, there were two closely arranged AATAAA sites in the 3’ UTR of rabbit BMP7
gene, as well as in human BMP7. The deduced mature protein of rabbit BMP7 had the seven conservative cysteines and a
TGF- family signature, which were the characters of all BMPs. Our results suggested that the main part of rabbit BMP7
had been successively cloned. The alternation of polyadenization sites in the 3’ UTR of rabbit BMP7 maybe related to the

posttranscriptional regulation of the gene.
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Table 1 PCR primers for rabbit BMP7 cDNA

Primer names

Primer sequences(5 %3 T

Names of fragments Length of fragments (bp)

P1: ACTTCAGCCTGGACAACGAG CDS-F1 396
Primers for the propeptide coding P2: TGGACAGATCAAACCGGAAC
cDNA P3: AAGATCCCCGAGGGAGAAGCAGTG CDS-F2 619
P4: TCAGAGGGAAGGCGCACTCTCC
3RACE P5: CACGGCCACCAGCAACCACT 3OUTR _
Primer for 3 €d P6: CCAGAACCGCTCCAAGGCACC
1.22 #i% 2
Oligo(dT) s cDNA
cDNA RNA 1.25uL (0.5 pg/uL ), 2.1
Oligo(dT) (50 pmol/L), RNA » PL/P2 P3/P4
BMP7 cDNA,
1.2.3 K% BMPT #T IR A5 X 5 91| 69 7 38 396 bp( 1A) 619 bp ( 1B),
cDNA 5 BMP7 cDNA 3~
Pl P2 P3 P4 BMP7 RACE s BMP7 mRNA 39TUTR ,
PCR 50 uL  PCR 3 ( 2 Taq
94 5 min; 30 . 94 o Al A
30s, 56 30, 72 1 min; 72 2000 bp
7 min 1500 2 000
124 F% BMP7 %R 3%k X 75 044 38 1000 1o
700
1.2.3 BMP7 500
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, ) P Bl 1 ZR% BMP7 “%%3 cDNA PCR Fe4I B9 TR A HE SRR 5k
RACE inner primer PCR Al, B2: DNA marker; A2: 396 bp  PCR :B1: 619 bp
, Taq Bca-optimized Taqg PCR
PCR 94 Fig. 1 The electrophoresis analysis of coding cDNA of rab-
. bit BMP7 gene
3 min; 30 94 30s,55 Al, B2: DNA marker; A2: 396 bp PCR product; B1: 619 bp
30,72 1 min 10's; 72 10 min PCR product.
125 B&RBEey kS5
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pMD18-T , E.coli TOPI10, 2000
Amp , 1000
750
R PCR > 500
> 250
1.2.6 B A G 5 5] Fa b My T 100

DNAMAN ,
DANMAN DNASTAR Gene doc
, 3

UTR motif DNAMAN,
predictprotein

predict protein.org/)

(http://www.

2 K% BMP7 3 RACE F=#) R IR AR 18 58 AL F2 ik
1: DL2000 DNA marker; 2, 4: Taq 3RACE

;31 Bca-optimized 3RACE
Fig. 2 The electrophoresis analysis of 3“ RACE for
rabbit BMP7 mRNA
1: DL2000 DNA marker; 2, 4: 3 RACE product by Taq; 3: 37
RACE product by Bca-optimized Tagq.



888 i f# HEREDITAS (Beijing) 2008 30
843 bp (lane 4)
BMP7 3 UTR op
2.2
pMD18-T
pUCm-T , PCR
BMP7 CDS-F2 2000
3 3 , PCR 1 000
pUCm-T/CDS-F2 619 bp , 730
500
EcoR  +Sal pUCm-T/CDS-F2 s
250
720 b R
P ( 100
619 bp+ 101 bp),
843 bp 3RACE [El4 pMDIS-T/3UTR TlELXE
pMD18-T i ( 4, 1: DNA marker; 2: EcoR Hind ; 3: PCR ;4
. pMDI18-T/3 “ UTR; 5: (pPMDI18-T)
PCR 843 bp , EcoR  Hind Fig. 4 Identification of pMD18-T/3 UTR
901 bp ( 843 bp+ 1: DNA marker; 2: double digestion of the pMD18-T/3 UTR
58 bp) plasmid by EcoR and Hind ; 3: PCR amplification; 4:
p), pMD18-T/3 UTR plasmid; 5: Blue plasmid(pMD18-T).
232 cDNA Rl R M & 25 M 54t
b BMP7
91.89% 89.32%, 3
2000
94.98%( 5) BMP7 mRNA 3 UTR
— 1000
750 57.38% 45.57%,
500 62.27%(  6) DNAMAN DNASTAR
250
100 5 BMP7 3“UTR
(CPE) A-U (ARE) (IRE)
B3 pUCM-T/CDS-F2 R mRNA 3TUIR
1: pUCm-T/CDS-F2; 2: PCR ; 3: (EcoR  +Sal (AAUAAA), 12 ploy(A)
); 4: DNA marker 42 bp 29 bp, AAUAAA 6 bp,
Fig. 3 Identification of pUCm-T/CDS-F2
1: pUCm-T/CDS-F2 plasmid; 2: PCR amplification; 3: Double o " . N
digestion of the pUCM-T/CDS-F2 plasmid by EcoR and Sal );  2-3-3  TRRZIRET 51 49 F ol 47
4: DNA marker. DNAMAN > cDNA
BMP7 C 401 s
2.3 K% BMP7 ¢cDNA ( 1
231 F3lwE ) BMP7
, 96.51%
(CDS-F1 CDS-F2) 396 bp 619 bp 96.01% BMP7 C ( )
R 3 RACE 843 bp BMP 7 s
R 1 654 bp BMP7 ¢cDNA « 7N BMP7
DNAStar , s (p) 8.04, BMP7
1 203 bp () TAG 37 pl( 9.33) BMP7
UTR 446 bp( 6) , 10 bp poly(A) IIAPEGYAAYYCEGEC « 7N, TGF-B




BMP7

889

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human

Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

Rabbit
Human
Mouse

: ACTTCAGCCTGGACAACGAGGTGCACTCCAGCTTCATCCACCGGCGCCTCCGCAGCCAGGAGCGGCGCGAGATGCAGCGGGAGA =

Towonnn.. Ao iiieie i e Tt iieeececeanacacaacacaacacaann G..oo-..
T..T..... Y - [P | [ Covennn
GGCAGAGCATCAACCCCAAGCTGGCGGGCCTGGTCGGGCGGCACGGGCCCCAGCACAAGCAGCCCTTCATGGTGGCCTTCTTCG
.................... L 4 e | [ |
.................... L 4 4 L 4 e P ||
AGGCCACGGAGGTCCACCTGCGCAGCGTCCGGTCCACCGGGGGCAAGCAGCGCAGCCAGAACCGCTCCAAGGCACCCAAGGACE
................. L - e | i |
.......... 1 I e ey I R | I

RPN | PO Aeeieiiiiananas [ [ P Ao...... C..T..... G..... G..... T....

....... e e e e 1 e - | I |
....... I e Y |
ACATGGTGGTGCGGGCCTGCGGCTGECACTAG = 1208
.......... CoweveneToneaaaas 11208
.......... CovennauToinanaaas 2 1205

Bl 5 K% BMP7 &S RwBFIISA. NREMFII XL
( 3 786 ) BMP7 , ; <<=

7

w

84
84
84

168
168
168

252
252
249

336
336
333

420
420
417

504
504
501

588
588
585

672
672
669

756
756
753

840
840
837

924
924
921

1008
1008
1005

1092
1092
1089

1176
1176
1173

Fig.5 Identical alignment of the coding cDNA sequence of rabbit BMP7 with the corresponding parts of human and mouse BMP7

The nucleotides between two arrowheads code the propeptide, the remaining nucleotides code the mature peptide;

cc 33

.””indicates

conservative nucleotides; ““—”7” indicates nucleotide deletion; “ ”indicates the codons of the seven conservative cysteines.
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( ),
Fig. 6 The 3 UTR of rabbit BMP7 aligned with that of human and mouse

Relatively conservative nucleotides are shaded by dark blocks, the unconservative nucleotides by pale; Gaps by “-”; The poly (A) tails
are omitted; Two AATAAA elements at the ends of BMP7 mRNA are underlined.
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Fig. 7 Identical alignments of the amino acids sequence of rabbit BMP7 with the corresponding parts of human and mouse BMP7
The amino acids before arrowhead are Propeptide region, the remaining amino acids are mature peptide; ““?”signs the first unknown

amino acids of propeptide; ““.””is the conservative amino acids; is amino acids deletion;

”is the conservation cysteines; The

signature of TGF-B family is blocked by““=””.
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