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Properties comparing and evolutionary analysis of MEF2 of Homo
sapiens based on bioinformatic methods

GUO Xin-Jun

Department of Life Science, Xi’an University of Arts and Science, Xi’an 710065, China

Abstract: As one of the members of MADS family, MEF2 group is important in regulating development. Analytical tools
of NCBI, ExPASy, CBS, CDD, and SABLE were adopted to analyze the properties of human MEF2 proteins, and evolu-
tionary tree was built according to the result of correlative sequence alignments. The results showed that there are various
forms of MEF2 in human body, and there are some differences in the physicochemical characteristics. Relatively more
phosphorylation sites are found and the main glycosylation sites are N-glycosylation sites. All MEF2 proteins of human
contain MADS domain, and most contain MEF2 domain and HJURP_C domain. Their secondary structures contain three
dominant states: helix, sheet and coil, their tertiary structures are similar. The phylogenetic tree result shows that MEF2B
may be original because of its difference of sequences and evolutional relation.
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9 : (Homo sapiens) 2(MEF2) 977
z1 AEMeRRERARHENEBFINELREFR
1 Mef2A . 15: 1 NM_005587.2 NP_005578.2
2 : 15026 2 NM_001130926.1 NP_001124398.1*
3 3 NM_001130927.1 NP_001124399.1
4 4 NM_001130928.1 NP_001124400.1
5 5 NM_001171894.1 NP_001165365.1*
6 Mef2B 1 19; - NM_001145785.1 NP_001139257.1
:19p13.11
7 Mef2C . 5: 1 NM_002397.4 NP_002388.2**
8 15q14 2 NM_001131005.2 NP_001124477.1
9 3 NM_001193347.1 NP_001180276.1
10 4 NM_001193348.1 NP_001180277.1
11 5 NM_001193349.1 NP_001180278.1
12 6 NM_001193350.1 NP_001180279.1**
13 Mef2D S 1 - NM_005920.2 NP_005911.1
1 1g12-g23
3; MEF2A MEF2C 2.3
‘ MEF2B  MEF2D NCBI  Conserved Domain Database(CDD)
MEF2A 3 4 , MEF2 MADS
MEF2 ’ . MEF2A 3 , MEF2
» MEF2 . MEF2A 1 2 5 MEF2C 12
3 6, MEF2D HJURP_C
MEF2 MEF2
0o : (Nasonia vitripennis)  MEF2
( 2 HJURP_C MADS MEF2
, MEF2 , MEF2 MEF2 , , HJURP_C
C , N
1 C y C
F2 AEXMER2 ZEEFFIEBUMREAEEENIIZEREIFAS
N
(%) (%)
1 9.07 Ser(13.2) Trp(0.4) 39 45 18 2 48
2,5 8.82 Ser(13.9) Trp(0.4) 40 44 18 2 49
3 6.98 Ser(14.6) Cys(0.2) 35 35 21 1 46
9.35 Ser(14.7) Cys(0.2) 30 35 22 2 46
9.24 Pro(18.5) Trp(0.5) 35 42 19 1 18
7,12 8.14 Ser(14.4) Trp(0.4) 44 46 11 3 43
9.12 Ser(14.3) Trp(0.4) 39 47 11 3 41
8.85 Ser(14.1) Trp(0.4) 44 50 11 3 43
10 9.30 Ser(14.9) Trp(0.5) 30 38 12 3 35
11 8.87 Ser(13.7) Trp(0.5) 32 36 8 2 34
13 7.73 Pro(13.1) Trp(0.4) 44 45 11 3 31
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9 : (Homo sapiens) 2(MEF2) 979
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*3 ‘YHH MEF2 RERBREBRERTI*
Mus musculus MEF2A NP_001028885.1 Drosophila melanogaster MEF2.6 NP_995789.1
Mus musculus MEF2B.1 NP_032604.2 Drosophila melanogaster MEF2.3 NP_477018.1
Mus musculus MEF2B.2 NP_001038949.1 Drosophila melanogaster MEF2.4 NP_477020.1
Mus musculus MEF2C.1 NP_001164008.1 Drosophila melanogaster MEF2.1 NP_477021.1
Mus musculus MEF2C.2 NP_079558.1 Drosophila melanogaster MEF2.2 NP_477019.1
Mus musculus MEF2D NP_598426.1 Branchiostoma belcheri MEF2 ABN45793.2
Danio rerio MEF2A NP_571376.1 Ciona intestinalis MEF2 NP_001071760.1
Danio rerio MEF2C NP_571387.2 Caenorhabditis elegans MEF2 AAAT79336.1

Danio rerio MEF2D NP_571392.1




980

2 ff HEREDITAS

(Beijing) 2011

33

100

91 | MMEF2C.2

29 hMEF2C.3
Mus musculus MEF2C.2
WMEF2C 4

100 || ppeF2C.5

hMEF2C.T and 6

96

99 L Mus musculus MEF2C.1

Danio rerio MEF2C

———  Danio rerio MEF24

99

hMEF24.1

Mus musculus MEF24
hMEF24.2 and 3
hMEF24.3
100 1 prsEr24.4

100

——————————— Danio rerio MEF2D

100 hMEF2D
100 |:

Mus musculus MEF2D

Branchiostoma belcheri MEF2

Ciona intestinalis MEF2

- hMEF2B

100 Mus musculus MEF28.1
1 |

00 1 Mus musculus MEF2B.2

0.1

E6 HRgtiw

MEF2 4

Caenorhabditis elegans

, MEF2

100 Drosophila melanogaster MEF2.1
98 Drosophila melanogaster MEF2.2

70} Drosophila melanogaster MEF2.4

83
MEF2

[s]

MADS  MEF2

al MEF2
MADS
MEF2

HJURP_C

MEF2 N
, MEF2

MEF2

C

, MEF2A

| Drosophila melanogaster MEF2.6

Drosophila melanogaster MEF2.3

DNA
MEF2
MEF2
[20],
MEF2
MEF2
MEF2

MEF2

MEF2

MEF2
Mef2



9 : (Homo sapiens)

2(MEF2) 981

MEF2 | hMEF2A  hMEF2B
, MEF2B C ,
MEF2
MEF2B ,
MEF2 )
, MEF2
MEF2
MEF2
MEF2

% 2 3 ik (References):

[1] Lyons GE, Micales BK, Schwarz J, Martin JF, Olson EN.
Expression of Mef2 genes in the mouse central nervous sys-
tem suggests a role in neuronal maturation. J Neurosci, 1995,
15(8): 5727-5738.

[2] Breitbart RE, Liang CS, Smoot LB, Laheru DA, Mahdavi V,
Nadal-Ginard B. A fourth human MEF2 transcription factor,
hMEF2D, is an early marker of the myogenic lineage. De-
velopment, 1993, 118(4): 1095-1106.

[3] , , , AmphiMef2

c ), 2007,
37(4): 422-426.

[4] Chambers AE, Kotecha S, Towers N, Mohun TJ. Mus-
cle-specific expression of SRF-related genes in the early em-
bryo of Xenopus laevis. EMBO J, 1992, 11(13): 4981-4991.

[5] Ticho BS, Stainier DYR, Fishman MC, Breitbart RE. Three
zebrafish Mef2 genes delineate somitic and cardiac muscle
development in wild-type and mutant embryos. Mech Dev,
1996, 59(2): 205-218.

[6] Gossett LA, Kelvin DJ, Sternberg EA, Olson EN. A new
myocyte-specific enhancer-binding factor that recognizes a
conserved element associated with multiple muscle-specific
genes. Mol Cell Biol, 1989, 9(11): 5022-5033.

[71 , , . MEF2
24(5): 581-585.

, 2002,

8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Cripps RM, Black BL, Zhao B, Lien CL, Schulz RA, Olson
EN. The myogenic regulatory gene Mef2 is a direct target for
transcriptional activation by Twist during Drosophila myo-
genesis. Genes Dev, 1998, 12(3): 422-434.

Shalizi A, Bonni A. Not just for muscle anymore: activity and
calcium regulation of MEF2-dependent transcription in neu-
ronal survival and differentiation. In: Dudek SM, ed. Tran-
scriptional Regulation by Neuronal Activity. New York:
Springer, 2008: 229-250.

Kim MK, Kim SC, Kang JI, Hyun JH, Boo HJ, Eun SY, Park
DB, Yoo ES, Kang HK, Kang JH. 6-Hydroxydopamine- in-
duced PC12 cell death is mediated by MEF2D
down-regulation. Neurochem Res, 2011, 36(2): 223-231.
Pereira AHM, Clemente CFMZ, Cardoso AC, Theizen TH,
Rocco SA, Judice CC, Guido MC, Pascoal VDB, Lopes-
Cendes I, Souza JRM, Franchini KG. MEF2C silencing attenu-
ates load-induced left ventricular hypertrophy by modulating
mTOR/S6K pathway in mice. PLoS One, 2009, 4(12): e8472.
Gasteiger E, Hoogland C, Gattiker A, Duvaud S, Wilkins MR,
Appel RD, Bairoch A. Protein identification and analysis tools
on the EXPASYy server. In: Walker JM, ed. The Proteomics Pro-
tocols Handbook. Totowa: Humana Press, 2005: 571-607.
Blom N, Gammeltoft S, Brunak S. Sequence and struc-
ture-based prediction of eukaryotic protein phosphorylation
sites. J Mol Biol, 1999, 294(5): 1351-1362.

Julenius K, Mpglgaard A, Gupta R, Brunak S. Prediction,
conservation analysis and structural characterization of
mammalian mucin-type O-glycosylation sites. Glycobiology,
2005, 15(2): 153-164.

Marchler-Bauer A, Anderson JB, Chitsaz F, Derbyshire MK,
DeWeese-Scott C, Fong JH, Geer LY, Geer RC, Gonzales NR,
Gwadz M, He SQ, Hurwitz DI, Jackson JD, Ke ZX, Lanczy-
cki CJ, Liebert CA, Liu CL, Lu F, Lu SN, Marchler GH,
Mullokandov M, Song JS, Tasneem A, Thanki N, Yamashita
RA, Zhang DC, Zhang NG, Bryant SH. CDD: specific func-
tional annotation with the Conserved Domain Database. Nu-
cleic Acids Res, 2009, 37(Suppl.1): D205-D210.

Arnold K, Bordoli L, Kopp J, Schwede T. The SWISS-
MODEL workspace: a web-based environment for protein
structure homology modelling. Bioinformatics, 2006, 22(2):
195-201.

Kumar S, Dudley J, Nei M, Tamura K. MEGA: A biolo-
gist-centric software for evolutionary analysis of DNA and
protein sequences. Brief Bioinform, 2008, 9(4): 299-306.
Tamura K, Dudley J, Nei M, Kumar S. MEGAA4: Molecular
evolutionary genetics analysis (MEGA) software version 4.0.
Mol Biol Evol, 2007, 24(8): 1596—1599.

Zuckerkandl E, Pauling L. Evolutionary divergence and con-
vergence in proteins. In: Bryson V, Vogel HJ, eds. Evolving
Genes and Proteins. New York: Academic Press, 1965: 97-166.
Olson EN, Perry M, Schulz RA. Regulation of muscle dif-
ferentiation by the MEF2 family of MADS box transcription
factors. Dev Biol, 1995, 172(1): 2-14.



