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Mutational characteristics analysis of the similar amino acid of serum albumin sequences

LU Huining '*, QI Yanjiao >, FENG Shuhua®, LI Shixi*,ZHAO Yamin®, JIN Nengzhi’
(1. Department of Life Sciences and Biological Engineering, Northwest University for Nationalities, Lanzhou 730124, China;
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Abstract ; Serum albumin is essential to life and plays an important role in the life movement and development. It
can not only maintain normal plasma osmolality, but also can store and transport many endogenous and exogenous
substances. In this paper, the structure information and hydrophobic characteristics of serum albumins from several
different species were analyzed by using bioinformatics. Results indicated that serum albumin sequences from
different species were all hydrophilic, such as Homo sapiens, Bos Taurus, Rabbit, Felis catus, Macaca mulatta
and Canis lupushuman. Hydrophobic value was relatively obvious within 100 bp of these serum albumin sequences.
By using multiple sequence alignment analysis, we found that the rabbit had the most number of amino acid
mutations. Among these serum albumin sequences, the amino acid mutations were more likely to occur between
amino acid with similar structure, similar hydrophilic and energy, such as D and L, E and D. For the human serum
albumin, mutations from hydrophobic alanine A to glutamic E were relatively much more than others, which may be
related with its good hydrophily and carrier of preserving or transporting small molecules. The analysis of mutation
and evolutionary relationships based on bioinformatics could provide good foundation for further studying the
interaction between drugs and serum albumin sequences in other species.
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s B8 .2015-06-10; &[5 H #5:2015-07-14.

E£WAH . HRREFIH (14XBZ021) 5 SR ARl 55 2% & 5% 450 H (N0.31920130035 ) 5 H o 5 A SEAEMI Al 55 9% & 0% 45
I H (2yz2011064) ,

« BIEMEE ST, B, VI, B m . o AV 5EE 5% E-mail:122.316@ 163.com.



180 4

15

& % %13 A&

1LY F1 2 F1 ( Serum albumin, SA) J& A Flsh ¥
PR MUBAE PR A 28 v 2 i die 2 B B 1 BT, 249 o 1l v
BRI 60% V7 IiE FUAR FIBR T REZEHE IE &
(MB35 A, e A B VR FH 2 BRI Ak A7 FN iz
IRZZ N PR FT SR P o, 4 i B IR D TR
RAER RLLER W R AR R, DL
T UNGEE IR 222 B R BSR RN e i 2
/R I et Y/ LN SN RS R A R Pl A N
(A A Jon , 75 AR i iz 2l A R S S vh i 2 B
YER . ARG FEE B9 5 R Z548 B 5 /N5y
TR AR PLEL, & B R A Rk A Rl IR
P A L[] G R A PRA

e R O IR S - S ETIDNI RN S K- S B % SR
FRALE , ELRUE) 2 B A5 I R 5, W R AU
M3 HEHPH TR & RN+ R 7 5 s
FUAR AR AR B e 4y K F LR
FHOCLE AT sl FR ) B0 . Bt FHE Y e e | Bk
22 1 S 56 7 B R B R WIS 1ML A A
AR E AR TR S, RSB A M HOR 1 K
Ji | S At IR L. 3 4 A 0 R AT A R
(R Xh i SE b 4 £ 11 I e 9 A R 22 e S B AT
TEZIHAI, PRI A8 Gl o A= W5 B 28 T 4y
Br N 2% ( Homo sapiens ). 4 ( Bos taurus ). &
(Rabbit) J (Felis catus) Jik% ( Macaca mulatta) £
AR (Canis lupus) BTG H&E HFINZE 2R, T
fifk P70 22 [ ) 2 R R & A 9708 R R i, DA T I LI
TR BEA S L, S it — B IR AEFE oA
Py A= BRRE URIZ5 ) 5 103 1R A AR TR
7 —E AL

ORI 1

1.1 EZEBRFY
M NCBI ™ 3 ( http ://www. ncbi. nlm. nih. gov/
pubmed) FR 4% # & F1 5 51, Horbok B A ZE Homo

1

sapiens .4 Bos taurus . % Rabbit Ji Felis catus iR
Macaca mulatta A1 Canis lupus W 1L F1 25 F 51
ID 43 %) J& 1MBO, AAN17824.1 NP _001075813. 1,
NP_001009961.1 NP_001182578.1 #1 BAC10663.1,
KJE 454 585 aa 607 aa 584 aa 608 aa 608 aa Fll
608 aa,
1.2 EARFISH

Z 7 5 1 H X = SR T BOA I 2 Bk B TR
ClustalW x4 it 171, M Lasergene 3K F 43 #Hr
B R B R T 9 BT | 2H DA b A H 5 il
MegAlign Lglaast Lipman-Pearson AT e 50 AB 4R
431, TMHMM Server ( http://www. cbs. dtu. dk/
services/ TMHMM/ ) FI TMpred ( http://www. ch.
embnet.org/software/ TMPRED_form.html) il i i
X, H ExPAsy B ProtScale &7 UE47 8 1 BT A B 7K
PEII T, T clustal FPF Y 22 )7 51 HLXF AT Jone-
Taylor-Thornton ( JTT ) # 5Y | >R Bt ke 2 Fy 51 ] 5% 1) 7
2, ] MEGA k{44 Neighbor-Joining ( NJ) 77 ¥ 44
HEHEA
1.3 SF&ERRL

£ Pubchem b NEEILRR 77 F 04514, AR )5 8@
it Chem3D H{F (1) MM2 ¥4 ik BP0k, A o B2
0.001 i i Gaussian 4 B9 %% & 72 bR PR 1S B3LYP
MITEE 6-31G (D) Y ELALEGHE— L LA

LS AT

2.1 ARYHMFEAEARFFIRECNE

M1 I B P8 AL 287 T LR
N5 BRI 11 2 1 A0 AR AR s, iR B T
93.3% JLUCHUZI AR J2: 87.3% . ANFEHFEMITFI
AHAPEASOE: 74.5% , TR AR AT 5
WA, HS5 AR e AR , e AR AR 20
FEHR AR M A Horp A A
AR RIS LR T, HA 71.5%,

2

x1 mMEBEAFTIRMELE

Table 1 Sequence similarity of serum albumin %0

BSA CSA FSA HSA MSA RSA
BSA 100 76.4 71.2 74.5 74.7 71.5
CSA 100 87.3 80.8 81.4 74.6
FSA 100 81.8 80.5 75.2
HSA 100 93.3 74.3
MSA 100 74.7
RSA 100

L BSA-A ML A 3 CSA-TRUMLTT F AR 1 5 FSA-JR UL 1 88 1 s HAS— A ILHT 2R 1 s MSA- BRI LT 3 1 5 RSA -SRI 8
Notes ; BSA-Bovine Serum Albumin ; CSA-Canis lupus familiaris Serum Albumin; FSA-Felis catus Serum Albumin; HAS-Human Serum Albumin; MSA-

Macaca mulatta Serum Albumin; RSA-Rabbit Serum Albumin.
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Fig.1 Hydrophobic prediction of serum albumin sequences for different species
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Fig.2

Mutation rate of serum albumin amino acid sequence for different species
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Fig.3 Different types of mutations rates of CSA . FSA HAS MSA BSA and RSA amino acid sequences
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Fig4 The phylogenetic tree of serum albumin amino acid sequences
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