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Κπįδεόμ Πλπτİρθημμ 2HIU 

  

ǺȒȝαĲαΝ πȠυΝ αțȠȜȠυșȒșȘțαȞμΝ ȈĲȘȞΝ ȚıĲȠıİȜȓįαΝ ȝİΝ įȚİȪșυȞıȘΝ
http://molwave.chem.auth.gr/pdb (RCSB Protein Data Bank), 
İȚıȐȖȠυȝİΝ ĲȠȞΝ țȦįȚțȩΝ ĲȘȢΝ πȡȦĲİȧȞȘȢΝ țαȚΝ απȩΝ ĲȘȞΝ İπȚȜȠȖȒΝ
Sequence țαĲİȕȐȗȠυȝİΝ ĲȠ PDB File (Text), țαșȫȢΝțαȚΝ ĲȠΝFASTA 
file. ȈĲȘΝ ıυȞȑȤİȚαΝ ȕȡȓıțȠυȝİΝ ĲȠȞΝ țȦįȚțȩΝ UniProtKB (P01308) țαȚΝ
ȝπαȓȞȠυȝİΝ ıĲȘȞΝ ȚıĲȠıİȜȓįαΝ www.expasy.org. ǹπȩΝ ĲȠΝ Proteomics 
ȝπαȓȞȠυȝİΝ απȩΝ ĲαΝ Tools ıĲȠΝ ProtParam țαȚΝ İțİȓΝ İȚıȐȖȠυȝİΝ ĲȘȞΝ
αȝȚȞȠȟȚțȒΝ αȜȜȘȜȠυȤȓαΝ πȠυΝ țαĲİȕȐıαȝİΝ ıİΝ FASTA file. ΓȚαΝ ĲȘȞΝ
πȡȦĲİȧȞȘΝȝαȢΝπȡȠțȪπĲȠυȞΝįȪȠΝȚıȠȝȠȡφȑȢ,ΝĲαΝȤαȡαțĲȘȡȚıĲȚțȐΝĲȦȞΝ
ȠπȠȓȦȞΝįȓȞȠȞĲαȚΝπαȡαțȐĲȦμ 
 

 

 
 
ISOFORM 1 
 
>sp|P01308|INS_HUMAN Insulin OS=Homo sapiens GN=INS PE=1 SV=1 
MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED 
LQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN 

 

ISOFORM 2 
 
>sp|F8WCM5|INSR2_HUMAN Insulin, isoform 2 OS=Homo sapiens GN=INS-IGF2 
PE=2 SV=1 
MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED 
LQASALSLSSSTSTWPEGLDATARAPPALVVTANIGQAGGSSSRQFRQRALGTSDSPVLF 
IHCPGAAGTAQGLEYRGRRVTTELVWEEVDSSPQPQGSESLPAQPPAQPAPQPEPQQARE 
PSPEVSCCGLWPRRPQRSQN 

 
 
 
 



 

 
ISOFORM 1 

User-provided sequence: 

        10         20         30         40         50         60 
MALWMRLLPL LALLALWGPD PAAAFVNQHL CGSHLVEALY LVCGERGFFY TPKTRREAED  
 
        70         80         90        100        110 
LQVGQVELGG GPGAGSLQPL ALEGSLQKRG IVEQCCTSIC SLYQLENYCN  

 
 
Number of amino acids: 110 
 
Molecular weight: 11980.9 
 
TheoreticalpI: 5.22 
 
Amino acid composition:  
 
Ala (A)  10   9.1% 
Arg (R)   5   4.5% 
Asn (N)   3   2.7% 
Asp (D)   2   1.8% 
Cys (C)   6   5.5% 
Gln (Q)   7   6.4% 
Glu (E)   8   7.3% 
Gly (G)  12  10.9% 
His (H)   2   1.8% 
Ile (I)   2   1.8% 
Leu (L)  20  18.2% 
Lys (K)   2   1.8% 
Met (M)   2   1.8% 
Phe (F)   3   2.7% 
Pro (P)   6   5.5% 
Ser (S)   5   4.5% 
Thr (T)   3   2.7% 
Trp (W)   2   1.8% 
Tyr (Y)   4   3.6% 
Val (V)   6   5.5% 
Pyl (O)   0   0.0% 
Sec (U)   0   0.0% 
 
 (B)   0   0.0% 
 (Z)   0   0.0% 
 (X)   0   0.0% 
 
 
Total number of negatively charged residues (Asp + Glu): 10 
Total number of positively charged residues (Arg + Lys): 7 
 
Atomic composition: 
 
Carbon      C        535 
Hydrogen    H        841 
Nitrogen    N        143 
Oxygen      O        153 



 

Sulfur      S          8 
 
Formula: C535H841N143O153S8 
Total number of atoms: 1680 
 
Extinction coefficients: 
 
Extinction coefficients are in units of  M-1 cm-1, at 280 nm measured 
in water. 
 
Ext. coefficient    17335 
Abs 0.1% (=1 g/l)   1.447, assuming all pairs of Cys residues form 
cystines 
 
 
Ext. coefficient    16960 
Abs 0.1% (=1 g/l)   1.416, assuming all Cys residues are reduced 
 
Estimated half-life: 
 
The N-terminal of the sequence considered is M (Met). 
 
The estimated half-life is: 30 hours (mammalian reticulocytes, in 
vitro). 
>20 hours (yeast, in vivo). 
>10 hours (Escherichia coli, in vivo). 
 
 
Instability index: 
 
The instability index (II) is computed to be 40.33 
This classifies the protein as unstable. 
 
 
 
Aliphatic index: 102.91 
 
Grand average of hydropathicity (GRAVY): 0.193 

 
 
 

 

 

 

 

 

 

 



 

ISOFORM 2 

User-provided sequence: 

        10         20         30         40         50         60 
MALWMRLLPL LALLALWGPD PAAAFVNQHL CGSHLVEALY LVCGERGFFY TPKTRREAED  
 
        70         80         90        100        110        120 
LQASALSLSS STSTWPEGLD ATARAPPALV VTANIGQAGG SSSRQFRQRA LGTSDSPVLF  
 
       130        140        150        160        170        180 
IHCPGAAGTA QGLEYRGRRV TTELVWEEVD SSPQPQGSES LPAQPPAQPA PQPEPQQARE  
 
       190        200 
PSPEVSCCGL WPRRPQRSQN  

 
 
Number of amino acids: 200 
 
Molecular weight: 21537.2 
 
TheoreticalpI: 5.93 
 
Amino acid composition:  
 
Ala (A)  24  12.0% 
Arg (R)  15   7.5% 
Asn (N)   3   1.5% 
Asp (D)   5   2.5% 
Cys (C)   5   2.5% 
Gln (Q)  15   7.5% 
Glu (E)  13   6.5% 
Gly (G)  15   7.5% 
His (H)   3   1.5% 
Ile (I)   2   1.0% 
Leu (L)  23  11.5% 
Lys (K)   1   0.5% 
Met (M)   2   1.0% 
Phe (F)   5   2.5% 
Pro (P)  22  11.0% 
Ser (S)  19   9.5% 
Thr (T)  10   5.0% 
Trp (W)   5   2.5% 
Tyr (Y)   3   1.5% 
Val (V)  10   5.0% 
Pyl (O)   0   0.0% 
Sec (U)   0   0.0% 
 
 (B)   0   0.0% 
 (Z)   0   0.0% 
 (X)   0   0.0% 
 
 
Total number of negatively charged residues (Asp + Glu): 18 
Total number of positively charged residues (Arg + Lys): 16 
 
Atomic composition: 
 



 

Carbon      C        947 
Hydrogen    H       1483 
Nitrogen    N        275 
Oxygen      O        287 
Sulfur      S          7 
 
Formula: C947H1483N275O287S7 
Total number of atoms: 2999 
 
Extinction coefficients: 
 
Extinction coefficients are in units of  M-1 cm-1, at 280 nm measured 
in water. 
 
Ext. coefficient    32220 
Abs 0.1% (=1 g/l)   1.496, assuming all pairs of Cys residues form 
cystines 
 
 
Ext. coefficient    31970 
Abs 0.1% (=1 g/l)   1.484, assuming all Cys residues are reduced 
 
Estimated half-life: 
 
The N-terminal of the sequence considered is M (Met). 
 
The estimated half-life is: 30 hours (mammalian reticulocytes, in 
vitro). 
>20 hours (yeast, in vivo). 
>10 hours (Escherichia coli, in vivo). 
 
 
Instability index: 
 
The instability index (II) is computed to be 77.16 
This classifies the protein as unstable. 
 
 
 
Aliphatic index: 75.25 
 
Grand average of hydropathicity (GRAVY): -0.335 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



 

ȈĲȘΝ ıυȞȑȤİȚαΝ αȞȠȓȖȠυȝİΝ ĲȠΝ πȡȩȖȡαȝȝαΝ spdv, İπȚȜȑȖȠυȝİΝ απȩΝ ĲȠΝ
File ĲȠΝ αȡȤİȓȠΝ PDB πȠυΝ țαĲİȕȐıαȝİΝ ȖȚαΝ ĲȘȞΝ πȡȦĲİȧȞȘΝ ȝαȢΝ țαȚΝ
İπȚȜȑȖȠυȝİΝ ĲȠΝ Window->Control Panel. ΕπȚȜȑȖȠυȝİΝ ȩȜαΝ ĲαΝ
αȝȚȞȠȟȑαΝ ȝȑȤȡȚΝ αυĲȐΝ ȞαΝ țȠțțȚȞȓıȠυȞΝ țαȚΝ πȡȠȕαȓȞȠυȝİΝ ıĲȚȢΝ
παȡαțȐĲȦΝİȞȑȡȖİȚİȢμΝDisplay->Render in solid 3D (İφαȡȝȩȗȦΝįȪȠΝ
φȠȡȑȢ)Ν țαȚΝ ȑπİȚĲαΝ Color->By Secondary Structure. ȅȚΝ İȚțȩȞİȢΝ
παȡȠυıȚȐȗȠȞĲαȚΝ ȖȡαφȚțȐΝ ıĲȘΝ ıυȞȑȤİȚαέΝ ȉȑȜȠȢ,Ν αφȠȪΝ ȑȤȠυȝİΝ
İπȚȜȑȟİȚΝĲαΝαȝȚȞȠȟȑα,ΝțȜȚțȐȡȠυȝİΝWindow->Ramachandran Plot țαȚΝ
ȜαȝȕȐȞȠυȝİΝĲȠΝαȞĲȓıĲȠȚȤȠΝįȚȐȖȡαȝȝα,ΝİȡȝȘȞİȓαΝĲȠυΝȠπȠȓȠυΝįȓįİĲαȚΝ
İȞΝıυȞİȤİȓαέ 
 
ΕȡȝȘȞİȓαΝĲȠυΝRamachandran Plot:  
ȅȚΝ įȪȠΝ ȖȦȞȓİȢΝ ıĲȡȑȥȘȢΝ ȝȚαȢΝ πȠȜυπİπĲȚįȚțȒȢΝ αȜυıȓįαȢΝ
πİȡȚȖȡȐφȠυȞΝ ĲȚȢΝ πİȡȚıĲȡȠφȑȢΝ ĲȠυΝ πȠȜυπİπĲȚįȚțȠȪΝ ıțİȜİĲȠȪΝ
αȞȐȝİıαΝ ıĲȠυȢΝ įİıȝȠȪȢΝ ȝİĲαȟȪΝ ĲȦȞΝ αĲȩȝȦȞΝ ȃ-Ca (ȖȦȞȓαΝ φ)Ν țαȚΝ
Ca-C (ȖȦȞȓαΝȥ)έΝȉȠΝįȚȐȖȡαȝȝαΝRamachandran παȡȑȤİȚΝȑȞαȞΝαπȜȩΝ
ĲȡȩπȠΝ ȞαΝ ȠπĲȚțȠπȠȚȘșİȓΝ ȘΝ țαĲαȞȠȝȒΝ ĲȦȞΝ ȖȦȞȚȫȞΝ ıĲȡȑȥȘȢΝ ȝȚαȢΝ
πȠȜυπİπĲȚįȚțȒȢΝαȜυıȓįαȢέΝΕπȓıȘȢ,ΝİȓȞαȚΝȑȞαΝİȡȖαȜİȓȠΝĲȠΝȠπȠȓȠΝȝαȢΝ
įİȓȤȞİȚΝ ĲȚȢΝ İπȚĲȡİπĲȑȢΝ țαȚΝ ȝȘΝ İπȚĲȡİπĲȑȢΝ πİȡȚȠȤȑȢΝ ĲȦȞΝ ĲȚȝȫȞΝ ĲȦȞΝ
ȖȦȞȚȫȞΝ ıĲȡȑȥȘȢέΝ ΈĲıȚ,Ν İȓȞαȚΝ ȑȞαȢΝ ıȘȝαȞĲȚțȩȢΝ įİȓțĲȘȢΝ ĲȘȢΝ
πȠȚȩĲȘĲαȢΝ ĲȦȞΝ ĲȡȚıįȚȐıĲαĲȦȞΝ πȡȦĲİȧȞȚțȫȞΝ įȠȝȫȞέΝ ȅȚΝ ȖȦȞȓİȢΝ
ıĲȡȑȥȘȢΝ İȓȞαȚΝ απȩΝ ĲȚȢΝ ıȘȝαȞĲȚțȩĲİȡİȢΝ παȡαȝȑĲȡȠυȢ,Ν ȠȚΝ ȠπȠȓİȢΝ
İȜȑȖȤȠυȞΝ ĲȘȞΝ αȞαįȓπȜȦıȘΝ ȝȚαȢΝ πȠȜυπİπĲȚįȚțȒȢΝ αȜυıȓįαȢέΝ ȅȚΝ
ȖȦȞȓİȢΝ ıĲȡȑȥȘȢΝ ıİΝ ȑȞαΝ ĲȑĲȠȚȠΝ įȚȐȖȡαȝȝαΝ πİȡȚȠȡȓȗȠȞĲαȚΝ ıİΝ
ıυȖțİțȡȚȝȑȞİȢΝ ĲȚȝȑȢ,Ν İπİȚįȒΝ ȝİȡȚțȑȢΝ ȐȜȜİȢΝ ȠįȘȖȠȪȞΝ ıİΝ
ıĲİȡİȠȤȘȝȚțȑȢΝπαȡİȝπȠįȓıİȚȢΝαȞȐȝİıαΝıĲȘȞΝțȪȡȚαΝαȜυıȓįαΝțαȚΝĲȚȢΝ
πȜİυȡȚțȑȢΝ αȜυıȓįİȢέΝ ȈĲȠΝ įȚȐȖȡαȝȝαΝ Ramachandran, ĲȠΝ πȜȐȚıȚȠΝ
ıĲȘȞΝ țȐĲȦΝ αȡȚıĲİȡȐΝ πİȡȚȠȤȒΝ įȑȚȤȞİȚΝ ĲȚȢΝ ȤαȡαțĲȘȡȚıĲȚțȑȢΝ ȖȦȞȓİȢΝ
ıĲȡȑȥȘȢΝ πȠυΝ απαȞĲȫȞĲαȚΝ ıĲȚȢΝ įİȟȚȩıĲȡȠφİȢΝ α-ȑȜȚțİȢΝ țαȚΝ πȐȞȦΝ
αȡȚıĲİȡȐΝ ȠȚΝ αȞĲȓıĲȠȚȤİȢΝ ȖȚαΝ ĲαΝ ȕ-İȜȐıȝαĲαέ ȈĲȠΝ πȜȐȚıȚȠΝ πȐȞȦΝ
įİȟȚȐΝ įȓȞȠȞĲαȚΝ ȠȚΝ İπȚĲȡİπĲȑȢΝ ĲȚȝȑȢΝ πȠυΝ απαȞĲȫȞĲαȚΝ ıĲȚȢΝ
αȡȚıĲİȡȩıĲȡȠφİȢΝα-ȑȜȚțİȢέ 
ΚȐπȠȚİȢΝ ĲȚȝȑȢΝ ĲȦȞΝ ȖȦȞȚȫȞΝ φΝ țαȚΝ ȥΝ İȓȞαȚΝ απαȖȠȡİυĲȚțȑȢ,Ν İπİȚįȒΝ
țȐπȠȚαΝ ȐĲȠȝαΝ πȡȩțİȚĲαȚΝ ȞαΝ ȑȡșȠυȞΝ πȐȡαΝ πȠȜȪΝ țȠȞĲȐΝ ,Ν ȝİΝ
απȠĲȑȜİıȝαΝ ıĲİȡİȠȤȘȝȚțȒȢΝ παȡİȝπȩįȚıȘȢέΝ ȈİΝ αυĲȒΝ ĲȘȞΝ
πİȡȓπĲȦıȘ,Ν ȘΝ İȞȑȡȖİȚαΝ ĲȠυΝ ıυıĲȒȝαĲȠȢΝ αυȟȐȞİȚΝ υπİȡȕȠȜȚțȐ,Ν
ȖİȖȠȞȩȢΝțαșȩȜȠυΝİυȞȠȧțȩέΝǹυĲȑȢΝȠȚ ĲȚȝȑȢΝαπαȞĲȫȞĲαȚΝıĲαΝαȝȚȞȠȟȑαΝ
πȠυΝ ȕȡȓıțȠȞĲαȚΝ İțĲȩȢΝ ĲȦȞΝ İπȚĲȡİπĲȫȞΝ πİȡȚȠȤȫȞΝ Ramachandran. 
ȉαΝıυȖțİțȡȚȝȑȞαΝαȝȚȞȠȟȑαΝαȞαφȑȡȠȞĲαȚΝİȞΝıυȞİȤİȓαέ 
 
 
 
 



 

 

 

ǹηδθκιέα İετόμ τκυ Ramachandran Plot: 

CYS20 

PHE24 

GLN4 

SER12 

SER9 

GLY23 

GLY8 

 



 

(Render in solid 3D) 

 

 

(Color by Secondary Structure) 
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