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Αναφορά  Αποτελεσμάτων 
 

Κωδικός- Accession number: P12645 

Πρωτεΐνη:  Bone morphogenetic protein 3 - Οστική μορφογενετική πρωτεϊνη  

Short name: BMP 3 

Οργανισμός: Homo sapiens (Human) 

Function – Λειτουργία: ρυθμίζει αρνητικά την οστική πυκνότητα. Ανταγωνίζεται 
την ικανότητα ορισμένων οστεογόνων ΒΜΡ να επάγουν διαφοροποίηση και 
οστεογένεση οστεοπαραγόντων. 

 

Fasta Sequence 

MAGASRLLFLWLGCFCVSLAQGERPKPPFPELRKAVPGDRTAGGGPDSELQPQDKVSEHM 

LRLYDRYSTVQAARTPGSLEGGSQPWRPRLLREGNTVRSFRAAAAETLERKGLYIFNLTS 

LTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLKFSRNQSQLL 

GHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQLPKRRLPFPEPYI 

LVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIERRKKRSTGVLLPLQNN 

ELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGPHRKSQTLQFDEQTLKKAR 

RKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYCSGACQFPMPKSLKPSNHATIQ 

SIVRAVGVVPGIPEPCCVPEKMSSLSILFFDENKNVVLKVYPNMTVESCACR 

 

PTM/Processing 

 Ακολουθίες DNA και cDNA και mRNA σε τρείς διαφορετικές τράπεζες 

δεδομένων   

1.EMBL 

 

EMBL mRNA (cDNA clone MGC:116934 IMAGE:40006302), complete cds. 

TCAGCGTTGGAGTGGAGACGGCGCCCGCAGCGCCCTGCGCGGGTGAGGTCCGCGCAGCTGCTG
GGGAAGAGCCCACCTGTCAGGCTGCGCTGGGTCAGCGCAGCAAGTGGGGCTGGCCGCTATCTCG
CTGCACCCGGCCGCGTCCCGGGCTCCGTGCGCCCTCGCCCCAGCTGGTTTGGAGTTCAACCCTC
GGCTCCGCCGCCGGCTCCTTGCGCCTTCGGAGTGTCCCGCAGCGACGCCGGGAGCCGACGCGC
CGCGCGGGTACCTAGCCATGGCTGGGGCGAGCAGGCTGCTCTTTCTGTGGCTGGGCTGCTTCTG
CGTGAGCCTGGCGCAGGGAGAGAGACCGAAGCCACCTTTCCCGGAGCTCCGCAAAGCTGTGCCA
GGTGACCGCACGGCAGGTGGTGGCCCGGACTCCGAGCTGCAGCCGCAAGACAAGGTCTCTGAAC
ACATGCTGCGGCTCTATGACAGGTACAGCACGGTCCAGGCGGCCCGGACACCGGGCTCCCTGGA
GGGAGGCTCGCAGCCCTGGCGCCCTCGGCTCCTGCGCGAAGGCAACACGGTTCGCAGCTTTCGG
GCGGCAGCAGCAGAAACTCTTGAAAGAAAAGGACTGTATATCTTCAATCTGACATCGCTAACCAAG
TCTGAAAACATTTTGTCTGCCACACTGTATTTCTGTATTGGAGAGCTAGGAAACATCAGCCTGAGTT
GTCCAGTGTCTGGAGGATGCTCCCATCATGCTCAGAGGAAACACATTCAGATTGATCTTTCTGCAT
GGACCCTCAAATTCAGCAGAAACCAAAGTCAACTCCTTGGCCATCTGTCAGTGGATATGGCCAAAT
CTCATCGAGATATTATGTCCTGGCTGTCTAAAGATATCACTCAATTCTTGAGGAAGGCCAAAGAAAA
TGAAGAGTTCCTCATAGGATTTAACATTACGTCCAAGGGACGCCAGCTGCCAAAGAGGAGGTTACC
TTTTCCAGAGCCTTATATCTTGGTATATGCCAATGATGCCGCCATTTCTGAGCCAGAAAGTGTGGTA
TCAAGCTTACAGGGACACCGGAATTTTCCCACTGGAACTGTTCCCAAATGGGATAGCCACATCAGA
GCTGCCCTTTCCATTGAGCGGAGGAAGAAGCGCTCTACTGGGGTCTTGCTGCCTCTGCAGAACAA
CGAGCTTCCTGGGGCAGAATACCAGTATAAAAAGGATGAGGTGTGGGAGGAGAGAAAGCCTTACA



AGACCCTTCAGGCTCAGGCCCCTGAAAAGAGTAAGAATAAAAAGAAACAGAGAAAGGGGCCTCAT
CGGAAGAGCCAGACGCTCCAATTTGATGAGCAGACCCTGAAAAAGGCAAGGAGAAAGCAGTGGAT
TGAACCTCGGAATTGCGCCAGGAGATACCTCAAGGTAGACTTTGCAGATATTGGCTGGAGTGAATG
GATTATCTCCCCCAAGTCCTTTGATGCCTATTATTGCTCTGGAGCATGCCAGTTCCCCATGCCAAAG
TCTTTGAAGCCATCAAATCATGCTACCATCCAGAGTATAGTGAGAGCTGTGGGGGTCGTTCCTGGG
ATTCCTGAGCCTTGCTGTGTACCAGAAAAGATGTCCTCACTCAGTATTTTATTCTTTGATGAAAATAA
GAATGTAGTGCTTAAAGTATACCCTAACATGACAGTAGAGTCTTGCGCTTGCAGATAACCTGGCAAA
GAACTCATTTGAATGC 

 

>ENA|AAH96270|AAH96270.1 Homo sapiens (human) bone morphogenetic protein 3 
ATGGCTGGGGCGAGCAGGCTGCTCTTTCTGTGGCTGGGCTGCTTCTGCGTGAGCCTGGCGCAGG
GAGAGAGACCGAAGCCACCTTTCCCGGAGCTCCGCAAAGCTGTGCCAGGTGACCGCACGGCAGG
TGGTGGCCCGGACTCCGAGCTGCAGCCGCAAGACAAGGTCTCTGAACACATGCTGCGGCTCTATG
ACAGGTACAGCACGGTCCAGGCGGCCCGGACACCGGGCTCCCTGGAGGGAGGCTCGCAGCCCT
GGCGCCCTCGGCTCCTGCGCGAAGGCAACACGGTTCGCAGCTTTCGGGCGGCAGCAGCAGAAAC
TCTTGAAAGAAAAGGACTGTATATCTTCAATCTGACATCGCTAACCAAGTCTGAAAACATTTTGTCTG
CCACACTGTATTTCTGTATTGGAGAGCTAGGAAACATCAGCCTGAGTTGTCCAGTGTCTGGAGGAT
GCTCCCATCATGCTCAGAGGAAACACATTCAGATTGATCTTTCTGCATGGACCCTCAAATTCAGCAG
AAACCAAAGTCAACTCCTTGGCCATCTGTCAGTGGATATGGCCAAATCTCATCGAGATATTATGTCC
TGGCTGTCTAAAGATATCACTCAATTCTTGAGGAAGGCCAAAGAAAATGAAGAGTTCCTCATAGGAT
TTAACATTACGTCCAAGGGACGCCAGCTGCCAAAGAGGAGGTTACCTTTTCCAGAGCCTTATATCT
TGGTATATGCCAATGATGCCGCCATTTCTGAGCCAGAAAGTGTGGTATCAAGCTTACAGGGACACC
GGAATTTTCCCACTGGAACTGTTCCCAAATGGGATAGCCACATCAGAGCTGCCCTTTCCATTGAGC
GGAGGAAGAAGCGCTCTACTGGGGTCTTGCTGCCTCTGCAGAACAACGAGCTTCCTGGGGCAGAA
TACCAGTATAAAAAGGATGAGGTGTGGGAGGAGAGAAAGCCTTACAAGACCCTTCAGGCTCAGGC
CCCTGAAAAGAGTAAGAATAAAAAGAAACAGAGAAAGGGGCCTCATCGGAAGAGCCAGACGCTCC
AATTTGATGAGCAGACCCTGAAAAAGGCAAGGAGAAAGCAGTGGATTGAACCTCGGAATTGCGCC
AGGAGATACCTCAAGGTAGACTTTGCAGATATTGGCTGGAGTGAATGGATTATCTCCCCCAAGTCC
TTTGATGCCTATTATTGCTCTGGAGCATGCCAGTTCCCCATGCCAAAGTCTTTGAAGCCATCAAATC
ATGCTACCATCCAGAGTATAGTGAGAGCTGTGGGGGTCGTTCCTGGGATTCCTGAGCCTTGCTGT
GTACCAGAAAAGATGTCCTCACTCAGTATTTTATTCTTTGATGAAAATAAGAATGTAGTGCTTAAAGT
ATACCCTAACATGACAGTAGAGTCTTGCGCTTGCAGATAA 

 

2.GenBank 

>ENA|BC096270|BC096270.2 Homo sapiens bone morphogenetic protein 3, mRNA (cDNA 

clone MGC:116935 IMAGE:40006303), complete cds. 

TCAGCGTTGGAGTGGAGACGGCGCCCGCAGCGCCCTGCGCGGGTGAGGTCCGCGCAGCTGCTG

GGGAAGAGCCCACCTGTCAGGCTGCGCTGGGTCAGCGCAGCAAGTGGGGCTGGCCGCTATCTCG

CTGCACCCGGCCGCGTCCCGGGCTCCGTGCGCCCTCGCCCCAGCTGGTTTGGAGTTCAACCCTC

GGCTCCGCCGCCGGCTCCTTGCGCCTTCGGAGTGTCCCGCAGCGACGCCGGGAGCCGACGCGC

CGCGCGGGTACCTAGCCATGGCTGGGGCGAGCAGGCTGCTCTTTCTGTGGCTGGGCTGCTTCTG

CGTGAGCCTGGCGCAGGGAGAGAGACCGAAGCCACCTTTCCCGGAGCTCCGCAAAGCTGTGCCA

GGTGACCGCACGGCAGGTGGTGGCCCGGACTCCGAGCTGCAGCCGCAAGACAAGGTCTCTGAAC

ACATGCTGCGGCTCTATGACAGGTACAGCACGGTCCAGGCGGCCCGGACACCGGGCTCCCTGGA

GGGAGGCTCGCAGCCCTGGCGCCCTCGGCTCCTGCGCGAAGGCAACACGGTTCGCAGCTTTCGG

GCGGCAGCAGCAGAAACTCTTGAAAGAAAAGGACTGTATATCTTCAATCTGACATCGCTAACCAAG

TCTGAAAACATTTTGTCTGCCACACTGTATTTCTGTATTGGAGAGCTAGGAAACATCAGCCTGAGTT

GTCCAGTGTCTGGAGGATGCTCCCATCATGCTCAGAGGAAACACATTCAGATTGATCTTTCTGCAT

GGACCCTCAAATTCAGCAGAAACCAAAGTCAACTCCTTGGCCATCTGTCAGTGGATATGGCCAAAT

CTCATCGAGATATTATGTCCTGGCTGTCTAAAGATATCACTCAATTCTTGAGGAAGGCCAAAGAAAA

TGAAGAGTTCCTCATAGGATTTAACATTACGTCCAAGGGACGCCAGCTGCCAAAGAGGAGGTTACC

TTTTCCAGAGCCTTATATCTTGGTATATGCCAATGATGCCGCCATTTCTGAGCCAGAAAGTGTGGTA

TCAAGCTTACAGGGACACCGGAATTTTCCCACTGGAACTGTTCCCAAATGGGATAGCCACATCAGA

GCTGCCCTTTCCATTGAGCGGAGGAAGAAGCGCTCTACTGGGGTCTTGCTGCCTCTGCAGAACAA

CGAGCTTCCTGGGGCAGAATACCAGTATAAAAAGGATGAGGTGTGGGAGGAGAGAAAGCCTTACA



AGACCCTTCAGGCTCAGGCCCCTGAAAAGAGTAAGAATAAAAAGAAACAGAGAAAGGGGCCTCAT

CGGAAGAGCCAGACGCTCCAATTTGATGAGCAGACCCTGAAAAAGGCAAGGAGAAAGCAGTGGAT

TGAACCTCGGAATTGCGCCAGGAGATACCTCAAGGTAGACTTTGCAGATATTGGCTGGAGTGAATG

GATTATCTCCCCCAAGTCCTTTGATGCCTATTATTGCTCTGGAGCATGCCAGTTCCCCATGCCAAAG

TCTTTGAAGCCATCAAATCATGCTACCATCCAGAGTATAGTGAGAGCTGTGGGGGTCGTTCCTGGG

ATTCCTGAGCCTTGCTGTGTACCAGAAAAGATGTCCTCACTCAGTATTTTATTCTTTGATGAAAATAA

GAATGTAGTGCTTAAAGTATACCCTAACATGACAGTAGAGTCTTGCGCTTGCAGATAACCTGGCAAA

GAACTCATTTGAATGC 

3.DDBJ 

>ENA|AAH96270|AAH96270.1 Homo sapiens (human) bone morphogenetic protein 3 

ATGGCTGGGGCGAGCAGGCTGCTCTTTCTGTGGCTGGGCTGCTTCTGCGTGAGCCTGGCGCAGG

GAGAGAGACCGAAGCCACCTTTCCCGGAGCTCCGCAAAGCTGTGCCAGGTGACCGCACGGCAGG

TGGTGGCCCGGACTCCGAGCTGCAGCCGCAAGACAAGGTCTCTGAACACATGCTGCGGCTCTATG

ACAGGTACAGCACGGTCCAGGCGGCCCGGACACCGGGCTCCCTGGAGGGAGGCTCGCAGCCCT

GGCGCCCTCGGCTCCTGCGCGAAGGCAACACGGTTCGCAGCTTTCGGGCGGCAGCAGCAGAAAC

TCTTGAAAGAAAAGGACTGTATATCTTCAATCTGACATCGCTAACCAAGTCTGAAAACATTTTGTCTG

CCACACTGTATTTCTGTATTGGAGAGCTAGGAAACATCAGCCTGAGTTGTCCAGTGTCTGGAGGAT

GCTCCCATCATGCTCAGAGGAAACACATTCAGATTGATCTTTCTGCATGGACCCTCAAATTCAGCAG

AAACCAAAGTCAACTCCTTGGCCATCTGTCAGTGGATATGGCCAAATCTCATCGAGATATTATGTCC

TGGCTGTCTAAAGATATCACTCAATTCTTGAGGAAGGCCAAAGAAAATGAAGAGTTCCTCATAGGAT

TTAACATTACGTCCAAGGGACGCCAGCTGCCAAAGAGGAGGTTACCTTTTCCAGAGCCTTATATCT

TGGTATATGCCAATGATGCCGCCATTTCTGAGCCAGAAAGTGTGGTATCAAGCTTACAGGGACACC

GGAATTTTCCCACTGGAACTGTTCCCAAATGGGATAGCCACATCAGAGCTGCCCTTTCCATTGAGC

GGAGGAAGAAGCGCTCTACTGGGGTCTTGCTGCCTCTGCAGAACAACGAGCTTCCTGGGGCAGAA

TACCAGTATAAAAAGGATGAGGTGTGGGAGGAGAGAAAGCCTTACAAGACCCTTCAGGCTCAGGC

CCCTGAAAAGAGTAAGAATAAAAAGAAACAGAGAAAGGGGCCTCATCGGAAGAGCCAGACGCTCC

AATTTGATGAGCAGACCCTGAAAAAGGCAAGGAGAAAGCAGTGGATTGAACCTCGGAATTGCGCC

AGGAGATACCTCAAGGTAGACTTTGCAGATATTGGCTGGAGTGAATGGATTATCTCCCCCAAGTCC

TTTGATGCCTATTATTGCTCTGGAGCATGCCAGTTCCCCATGCCAAAGTCTTTGAAGCCATCAAATC

ATGCTACCATCCAGAGTATAGTGAGAGCTGTGGGGGTCGTTCCTGGGATTCCTGAGCCTTGCTGT

GTACCAGAAAAGATGTCCTCACTCAGTATTTTATTCTTTGATGAAAATAAGAATGTAGTGCTTAAAGT

ATACCCTAACATGACAGTAGAGTCTTGCGCTTGCAGATAA 

 

Σύγκριση μεταφρασμένου CCDS με τις τρεις παρακάτω ακολουθίες: 

S1: 5'3' Frame 1- Όλη η ακολουθία. 

S2: 5'3' Frame 3- Μπλέ ακολουθία. 

S3: 5'3' Frame 2-Μπλέ ακολουθία με παραπάνω νουκλεοτίδια για το 5’ άκρο. 

S4: Μεταφρασμένο CCDS. 

                     10        20        30        40        50        60 

                      |         |         |         |         |         | 

S1xxxx0      MAGASRLLFLWLGCFCVSLAQGERPKPPFPELRKAVPGDRTAGGGPDSELQPQDKVSEHM 

S4xxxx3      MAGASRLLFLWLGCFCVSLAQGERPKPPFPELRKAVPGDRTAGGGPDSELQPQDKVSEHM 

S3xxxx2      ------------------------------------------------------------ 



S2xxxx1      ------------------------------------------------------------ 

Consensus                                                                 

Prim.cons.   MAGASRLLFLWLGCFCVSLAQGERPKPPFPELRKAVPGDRTAGGGPDSELQPQDKVSEHM 

 

                     70        80        90       100       110       120 

                      |         |         |         |         |         | 

S1xxxx0      LRLYDRYSTVQAARTPGSLEGGSQPWRPRLLREGNTVRSFRAAAAETLERKGLYIFNLTS 

S4xxxx3      LRLYDRYSTVQAARTPGSLEGGSQPWRPRLLREGNTVRSFRAAAAETLERKGLYIFNLTS 

S3xxxx2      -------------------------------------------AAETLERKGLYIFNLTS 

S2xxxx1      ----------------------------------------------TLERKGLYIFNLTS 

Consensus                                               aaeTLERKGLYIFNLTS 

Prim.cons.   LRLYDRYSTVQAARTPGSLEGGSQPWRPRLLREGNTVRSFRAAAAETLERKGLYIFNLTS 

 

                    130       140       150       160       170       180 

                      |         |         |         |         |         | 

S1xxxx0      LTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLKFSRNQSQLL 

S4xxxx3      LTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLKFSRNQSQLL 

S3xxxx2      LTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLKFSRNQSQLL 

S2xxxx1      LTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLKFSRNQSQLL 

Consensus    LTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLKFSRNQSQLL 

Prim.cons.   LTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLKFSRNQSQLL 

 

                    190       200       210       220       230       240 

                      |         |         |         |         |         | 

S1xxxx0      GHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQLPKRRLPFPEPYI 

S4xxxx3      GHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQLPKRRLPFPEPYI 

S3xxxx2      GHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQLPKRRLPFPEPYI 

S2xxxx1      GHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQLPKRRLPFPEPYI 

Consensus    GHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQLPKRRLPFPEPYI 

Prim.cons.   GHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQLPKRRLPFPEPYI 

 

                    250       260       270       280       290       300 

                      |         |         |         |         |         | 

S1xxxx0      LVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIERRKKRSTGVLLPLQNN 

S4xxxx3      LVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIERRKKRSTGVLLPLQNN 

S3xxxx2      LVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIERRKKRSTGVLLPLQNN 

S2xxxx1      LVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIERRKKRSTGVLLPLQNN 

Consensus    LVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIERRKKRSTGVLLPLQNN 

Prim.cons.   LVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIERRKKRSTGVLLPLQNN 



 

                    310       320       330       340       350       360 

                      |         |         |         |         |         | 

S1xxxx0      ELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGPHRKSQTLQFDEQTLKKAR 

S4xxxx3      ELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGPHRKSQTLQFDEQTLKKAR 

S3xxxx2      ELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGPHRKSQTLQFDEQTLKKAR 

S2xxxx1      ELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGPHRKSQTLQFDEQTLKKAR 

Consensus    ELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGPHRKSQTLQFDEQTLKKAR 

Prim.cons.   ELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGPHRKSQTLQFDEQTLKKAR 

 

                    370       380       390       400       410       420 

                      |         |         |         |         |         | 

S1xxxx0      RKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYCSGACQFPMPKSLKPSNHATIQ 

S4xxxx3      RKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYCSGACQFPMPKSLKPSNHATIQ 

S3xxxx2      RKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYCSGACQFPMPK----------- 

S2xxxx1      RKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYCSGACQFPMPK----------- 

Consensus    RKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYCSGACQFPMPK            

Prim.cons.   RKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYCSGACQFPMPKSLKPSNHATIQ 

 

                    430       440       450       460       470 

                      |         |         |         |         | 

S1xxxx0      SIVRAVGVVPGIPEPCCVPEKMSSLSILFFDENKNVVLKVYPNMTVESCACR 

S4xxxx3      SIVRAVGVVPGIPEPCCVPEKMSSLSILFFDENKNVVLKVYPNMTVESCAR- 

S3xxxx2      ---------------------------------------------------- 

S2xxxx1      ---------------------------------------------------- 

Consensus                                                                 

Prim.cons.   SIVRAVGVVPGIPEPCCVPEKMSSLSILFFDENKNVVLKVYPNMTVESCA2R         

 

 

Από την τράπεζα CCDS παίρνουμε την παρακάτω μεταφράσιμη ακολουθία νουκλεοτιδίων και 

μεταφράζουμε το γαλάζιο πλαίσιο ανάγνωσης που αποτελεί την μεταφράσιμη λειτουργική 

πρωτεΐνη.  



S1 ακολουθία βάσεων DNA 

 

FRAME S1 – Μετάφραση – ακολουθία αμινοξέων 

5'3' Frame 1 

M A G A S R L L F L W L G C F C V S L A Q G E R P K P P F P E L R K A V P G D 

R T A G G G P D S E L Q P Q D K V S E H M L R L Y D R Y S T V Q A A R T P G S 

L E G G S Q P W R P R L L R E G N T V R S F R A A A A E T L E R K G L Y I F N L 

T S L T K S E N I L S A T L Y F C I G E L G N I S L S C P V S G G C S H H A Q R K 

H I Q I D L S A W T L K F S R N Q S Q L L G H L S V D M A K S H R D I M S W L S 

K D I T Q L L R K A K E N E E F L I G F N I T S K G R Q L P K R R L P F P E P Y I L 

V Y A N D A A I S E P E S V V S S L Q G H R N F P T G T V P K W D S H I R A A L 

S I E R R K K R S T G V L L P L Q N N E L P G A E Y Q Y K K D E V W E E R K P Y 

K T L Q A Q A P E K S K N K K K Q R K G P H R K S Q T L Q F D E Q T L K K A R 

R K Q W I E P R N C A R R Y L K V D F A D I G W S E W I I S P K S F D A Y Y C S 

G A C Q F P M P K S L K P S N H A T I Q S I V R A V G V V P G I P E P C C V P E 

K M S S L S I L F F D E N K N V V L K V Y P N M T V E S C A C R Stop 

S2-τo μπλέ κομμάτι της  νουκλεοτιδικής ακολουθίας. 

AAACTCTTGAAAGAAAAGGACTGTATATCTTCAATCTGACATCGCTAACCAAGTCTGAAAACATTTTGTCTGCCAC

ACTGTATTTCTGTATTGGAGAGCTAGGAAACATCAGCCTGAGTTGTCCAGTGTCTGGAGGATGCTCCCATCATGCT

CAGAGGAAACACATTCAGATTGATCTTTCTGCATGGACCCTCAAATTCAGCAGAAACCAAAGTCAACTCCTTGGCC

ATCTGTCAGTGGATATGGCCAAATCTCATCGAGATATTATGTCCTGGCTGTCTAAAGATATCACTCAACTCTTGAG

GAAGGCCAAAGAAAATGAAGAGTTCCTCATAGGATTTAACATTACGTCCAAGGGACGCCAGCTGCCAAAGAGGAGG

TTACCTTTTCCAGAGCCTTATATCTTGGTATATGCCAATGATGCCGCCATTTCTGAGCCAGAAAGTGTGGTATCAG

CTTACAGGGACACCGGAATTTTCCCACTGGAACTGTTCCCAAATGGGATAGCCACATCAGAGCTGCCCTTTCCATT

GAGCGGAGGAAGAAGCGCTCTACTGGGGTCTTGCTGCCTCTGCAGAACAACGAGCTTCCTGGGGCAGAATACCAGT

ATAAAAAGGATGAGGTGTGGGAGGAGAGAAAGCCTTACAAGACCCTTCAGGCTCAGGCCCCTGAAAAGAGTAAGAA

TAAAAAGAAACAGAGAAAGGGGCCTCATCGGAAGAGCCAGACGCTCCAATTTGATGAGCAGACCCTGAAAAAGGCA

AGGAGAAAGCAGTGGATTGAACCTCGGAATTGCGCCAGGAGATACCTCAAGGTAGACTTTGCAGATATTGGCTGGA

GTGAATGGATTATCTCCCCCAAGTCCTTTGATGCCTATTATTGCTCTGGAGCATGCCAGTTCCCCATGCCAAAG 

FRAME S2 

https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.149879,1
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.24723,1,1
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.24723,1,60
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.24723,1,187
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.24723,1,195
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.24723,1,407
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.24723,1,442
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.24723,1,464


5'3' Frame 3 

T L E R K G L Y I F N L T S L T K S E N I L S A T L Y F C I G E L G N I S L S C P V 

S G G C S H H A Q R K H I Q I D L S A W T L K F S R N Q S Q L L G H L S V 

D M A K S H R D I M S W L S K D I T Q L L R K A K E N E E F L I G F N I T S K G R 

Q L P K R R L P F P E P Y I L V Y A N D A A I S E P E S V V S S L Q G H R N F P 

T G T V P K W D S H I R A A L S I E R R K K R S T G V L L P L Q N N E L P G A E 

Y Q Y K K D E V W E E R K P Y K T L Q A Q A P E K S K N K K K Q R K G P H R K 

S Q T L Q F D E Q T L K K A R R K Q W I E P R N C A R R Y L K V D F A D I G W 

S E W I I S P K S F D A Y Y C S G A C Q F P M P K  

 

S3 - Μεταφράζουμε το μπλέ κομμάτι της ακολουθίας με μερικά νουκλεοτίδια πριν 

από αυτήν. 

GCAGCAGAAACTCTTGAAAGAAAAGGACTGTATATCTTCAATCTGACATCGCTAACCAAGTCTGAAAACATTTTGT

CTGCCACACTGTATTTCTGTATTGGAGAGCTAGGAAACATCAGCCTGAGTTGTCCAGTGTCTGGAGGATGCTCCCT

CATGCTCAGAGGAAACACATTCAGATTGATCTTTCTGCATGGACCCTCAAATTCAGCAGAAACCAAAGTCAACTCT

TGGCCATCTGTCAGTGGATATGGCCAAATCTCATCGAGATATTATGTCCTGGCTGTCTAAAGATATCACTCAACTC

TTGAGGAAGGCCAAAGAAAATGAAGAGTTCCTCATAGGATTTAACATTACGTCCAAGGGACGCCAGCTGCCAAAGA

GGAGGTTACCTTTTCCAGAGCCTTATATCTTGGTATATGCCAATGATGCCGCCATTTCTGAGCCAGAAAGTGTGGT

ATCAAGCTTACAGGGACACCGGAATTTTCCCACTGGAACTGTTCCCAAATGGGATAGCCACATCAGAGCTGCCCTT

TCCATTGAGCGGAGGAAGAAGCGCTCTACTGGGGTCTTGCTGCCTCTGCAGAACAACGAGCTTCCTGGGGCAGAAT

ACCAGTATAAAAAGGATGAGGTGTGGGAGGAGAGAAAGCCTTACAAGACCCTTCAGGCTCAGGCCCCTGAAAAGAG

TAAGAATAAAAAGAAACAGAGAAAGGGGCCTCATCGGAAGAGCCAGACGCTCCAATTTGATGAGCAGACCCTGAAA

AAGGCAAGGAGAAAGCAGTGGATTGAACCTCGGAATTGCGCCAGGAGATACCTCAAGGTAGACTTTGCAGATATTG

GCTGGAGTGAATGGATTATCTCCCCCAAGTCCTTTGATGCCTATTATTGCTCTGGAGCATGCCAGTTCCCCATGCC

AAAG 

FRAME S3 

5'3' Frame 1 

A A E T L E R K G L Y I F N L T S L T K S E N I L S A T L Y F C I G E L G N I S L S 

C P V S G G C S H H A Q R K H I Q I D L S A W T L K F S R N Q S Q L L G H L S V 

D M A K S H R D I M S W L S K D I T Q L L R K A K E N E E F L I G F N I T S K G R 

Q L P K R R L P F P E P Y I L V Y A N D A A I S E P E S V V S S L Q G H R N F P 

T G T V P K W D S H I R A A L S I E R R K K R S T G V L L P L Q N N E L P G A E 

Y Q Y K K D E V W E E R K P Y K T L Q A Q A P E K S K N K K K Q R K G P H R K 

S Q T L Q F D E Q T L K K A R R K Q W I E P R N C A R R Y L K V D F A D I G W 

S E W I I S P K S F D A Y Y C S G A C Q F P M P K  

FRAME S4-Μεταφρασμένο CCDS 

MAGASRLLFLWLGCFCVSLAQGERPKPPFPELRKAVPGDRTAGGGPDSELQPQDKVS

EHMLRLYDRYSTVQAARTPGSLEGGSQPWRPRLLREGNTVRSFRAAAAETLERKGLY

IFNLTSLTKSENILSATLYFCIGELGNISLSCPVSGGCSHHAQRKHIQIDLSAWTLK

FSRNQSQLLGHLSVDMAKSHRDIMSWLSKDITQLLRKAKENEEFLIGFNITSKGRQL

PKRRLPFPEPYILVYANDAAISEPESVVSSLQGHRNFPTGTVPKWDSHIRAALSIER

RKKRSTGVLLPLQNNELPGAEYQYKKDEVWEERKPYKTLQAQAPEKSKNKKKQRKGP

HRKSQTLQFDEQTLKKARRKQWIEPRNCARRYLKVDFADIGWSEWIISPKSFDAYYC

SGACQFPMPKSLKPSNHATIQSIVRAVGVVPGIPEPCCVPEKMSSLSILFFDENKNV

VLKVYPNMTVESCAR 

 

 

https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.172773,3
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.25597,3,1
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.25597,3,81
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.25597,3,89
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.25597,3,301
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.28604,1
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.28604,1,1
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.28604,1,84
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.28604,1,92
https://web.expasy.org/cgi-bin/translate/dna_sequences?/work/expasy/tmp/http/seqdna.28604,1,304


Στο παρακάτω σχήμα εμφανίζονται όλα τα σημεία αναγνώρισης περιοριστικών 

ενδονουκλεασών στην αλληλουχία του DNA. 

 

 

Οι πίνακες που ακολουθούν παραθέτουν τις περιοριστικές ενδονουκλεάσες που έχουν 2 και 3 

επαναλήψεις των σημείων αναγνώρισης όπου ‘κόβουν’ το DNA. Επιπλέον φαίνονται οι 

αλληλουχίες που αναγνωρίζουν καθώς και η θέση τους στην αλυσίδα. 

 

 

 

 

 



 

 

Με κόκκινο πλαίσιο έχουν επισημανθεί τα σημεία αναγνώρισης των EcoR1 και 
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Με κόκκινο πλαίσιο έχουν επισημανθεί τα σημεία αναγνώρισης των EcoR1 και 

BamH1 

 



  

Με κόκκινο πλαίσιο έχουν επισημανθεί τα σημεία αναγνώρισης των EcoR1 και 

BamH1 



 

Με κόκκινο πλαίσιο έχουν επισημανθεί τα σημεία αναγνώρισης των EcoR1 και 
BamH1 
 
Τέλος, εξετάσαμε την τριτοταγή δομή της πρωτείνης που έχει αναλυθεί με X-
ray diffraction και 2.21Å resolution ακολουθώντας τα παρακάτω βήματα: 

✓ Αποθήκευση του αρχείου pdb της BMP-3 
✓ Άνοιγμα αρχείου μέσω του προγράμματος Raswin 
✓ Εύρεση εντολών για την απεικόνιση χαρακτηριστικών στο μόριο της 

πρωτείνης από το αρχείο Word του Raswin Help 
✓ Επιλογή στο πρόγραμμα: 

• Ribbons & Structure 

• Εντολή: Rasmol Command line→select cys →color blue 
✓ Export file 

 


