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Bioinformatic analysis of angiotensin converting enzyme in Danio rerio
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Abstract: Angiotensin converting enzyme ( ACE) in Danio rerio was predicted and analyzed by using bioinformat ic

tools. Theresults showed that there were two ACE genes, i e., wu! {b81h03 and danio’ ace2, encoding 1324 and

782 amino acids, respectively, in Danio rerio genome. Wu: fb81h03 is an acidic, water soluble, unstable mito-

chondria trans membrane protein containing no signal peptide. On the other hand, danio® ace2 is an acidic, water

soluble, stable and contains a signal peptide. Both of them include a conserved domain, Pfam Peptidase _M2, indr

cating that they belong to M2 family proteins. Through the analysis of ESTs, these 2 genes were found to express

differentially in different tissues and growth stages. Homology BLAST and phylogenetic analysis indicated that D.

rerio ACE was close to ACEs from lower vertébrates (e. g., Gallus gallus and X enopus ( Silurana) tropicalis) and

higher vertebrates (e.g., human and mouse). T he homological percentage was more than 60% , suggesting that the

ACE was conserved through the evolution process.
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Fig 1 Structure of D. rerio ACE gene
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Table 1 Properties of D. rerio ACE protein
wu. fb81h03 152782 7 Ce21H 1049 N 17990 2005556 572
danio: ace2 90 862 2 Ca07sH 600N 1063 O1208 Sas 5 09
B Peptidase M2 B Peptidase M2 — wu:fb81h03
8 Peptidase M2 —————1danio:ace2
B Peptidase M2 E Peptidase M2 [ 1Human ACE
2 ACE
Fig 2 A diagram of the conserved functional domains of D. rerio ACE
23 ACE EST danio: ace2 ,
ACE EST , ; wu . fb81h03
ACE EST 27

44 ( 3,
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(1rd24A), 100% 2¢6fB  1rd2A ,
(3
2 ACE
Table 2 Structure and functional domains of D. rerio ACE
wu: fb81h03 danio: ace2 Human ACE
Peptidase M2 E419 Peptidase M2 E374 Peptidase M2 E391
(60— 658) H548 (10- 613) H504 (31- 630) H 520
Peptidase M2 E1017 Peptidase M2 E£989
(662- 1256) H1146 (634-1228) HI1118
Vac Fusion YegL
ASHA1 SPOC
DU F2216 DUF2569
DU F2133 DUF2335
DU F2133 HupF HypC
ZINC_PROTEASE ZINC_PROT EASE ZINC_PROTEASE
(TVHHEMGHVQ) (TVHHEM GHNQ) TVHHEMGHIQ (387- 396)
(1013- 1022) (370- 379) VAHHEM GHIQ (985- 994)
3 ACE EST
Table 3 EST expression profiles of D. rerio ACE in different living organisms
wu! fb81h03( EST :27) danio® ace2( EST 1 44)
TPM T PM EST/  EST T PM TPM EST/  EST
0 0/ 7709 0 0/7709
0 0/90587 0 090587
16 1/61310 0 61310
0 0/ 34034 0 o 34034
150 - 2/13281 0 o 13281
222 - 7/31491 0 0/ 31491
0 0/4162 1922 - 8/4162
0 0/51710 0 51710
0 0/ 17232 58 -» 1717232
0 0/ 1206 0 0/1206
0 0/ 122039 0 0/ 122039
0 0/ 35542 0 o 35542
0 0/ 182835 0 0/ 182835
0 0/ 9424 0 0/9424

:TPM
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Table 4 Homology analysis of ACEs from dif ferent growth stages
wu: fb81h03(EST  :27) danio® ace2(EST  :44)
TPM T PM EST/ EST T PM TPM EST/ EST
0 0/ 3866 0 0/3866
0 0/7290 0 0/7290
0 0/ 11216 0 11216
0 0/25411 0 o/ 25411
156 - 7/ 44611 0 o 44611
0 0/20172 0 020172
0 0/7592 0 0/7592
20 . 13/ 629186 38 . 24/ 629186
:TPM
: Da: 2c6fB, b: wu: fb81h, ¢ 1r42A, & danio: ace2; @wu: fb81h03 2¢6fB. pdb () src ; danio: ace2
1r42A. pdb () ; ® I 1I; @
3 ACE wu: fb81h03  danio: ace2
Fig 3 Modeling of three dimensional structure of D. rerio wu: fb81h03 and dimio: ace2
25 ACE 10 , (Danio rerio)

wu. fb81h03 GenBank (H umo sap iens) ( Tetraodon ni-
BLAST'" , groviridis) ( Gallus gallus)
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Table 5 Honmwlogy analysis of ACE from different speces of 5
living organisms ACE ,
(%)
ACE
D. rerto wu: fb81h03 XP_694336 100 00
D. rerio ace2 NP_001007298 1 43 00 Pfam Peptidase _ M2 ’ M2
H. sapiens NP_000780. 1 65 18 HHEXXH )
H. sapiens ace2 AAT45083 1 41. 00 600
O cuniculus NP_001075864 1 64 51 I
X. tropicalis NP_001116882 1 72 09 il [23- 24] ACE
M. musculus NP_997507. 1 63 99
M. musculus ace2 NP_081562 44 00
R. norvegicus NP_036676. 1 64 02 ACE 10
R. norvegicus ace2 NP_001012006 44 00 R ACE M2
G. gallus XP_418074 2 73 22 L
G. gallus ace2 XP_416822 41 00 MegA hgn 10
T. ni viridis CAG04404 78 00
nLgrUerL LS ACE
S. purp uratus XP_001183730 1 45 73
G. violaceus NP_926089 48 00 ’ ACE ACE2
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