FER 2 5 N A, 2015 4R, 58 34 4, 55 2 ], 58 382-391 1T
Genomics and Applied Biology, 2015, Vol.34, No.2, 382-391

W s
Research Report

JURRE 5 s 5 K B E IR (A £ 5

BT 2R E4y S5 mirrha
WS KRB AR R0 | S BA KO SR AR E Y EOR i sie =, IEANTERE, 010021
* JEIES, hasind@sina.com

B OFE DUUE BN E R A A B A AR R SRR E 1% 7K fi# B (valacyclovir hydrolase-like,
VACVase-Like) s [ FIEAE T  Or~F 45 F38 A5 5 R S AR S5 R4k R SRR 8y L = sl S itk
ATTAN 34T R T2 IR AR GUREN . GERRM, bR 1Al i R TRE E A4, HRBR T AREEH.
FER ZRI S W A5 5 K S IR SRR A M AR g K S ), ELES R 2 F EARAB, J& T il B 1, (B I
YRR E LT I, AEA IR A AEAT R A D REFR AL A ARIRL . W 45 R ] UMY VACVase-like (BT FL1R
B IHE RIS B, Rt DAt FUHAEAE YR A I D REANE FIHL SR AR 3

KR REEE, FAEIE KR, EYE B, o/ KR

I

Bioinformatical Analysis of VACVase-like Gene from Several Plants

Bade Rengui Li shuang Wang Shaomeng Ma Yong Hasi Agula”

College of Life Sciences, Inner Mongolia University, Inner Mongolia Key Laboratory of Herbage & Endemic Crop Biotechnology, Hohhot, 010021
* Corresponding author, hasind@sina.com
DOI: 10.13417/j.gab.034.000382

Abstract
domain, signal peptide, trans-membrane domain, leader peptide, hydrophobicity/hydrophilicity, the secondary

Base on the Arabidopsis thaliana and Ricinus communis, the physical/chemical properties, conserved

and tertiary structure of the proteins were predicted and analyzed for valacyclovir hydrolase-like (VACVase-Like) of
several plants by bioinformatics tools, phylogenetic trees were constructed. The results showed that most of
these VACVase-Like proteins are structural stable except for Theobroma cacao, in all these VACVase-Like
proteins, have signal peptide, leader peptide, trans-membrane structure hydrophobicity/phydrophilicity domain, and
similar to composition and structure, belong to the secretory protein, but the subcellular localization analysis
found that existing and functional are not the same position in the different plants. The result of the plant
VACVase-Like studies may provide very valuable information for experimental research and application
development and theoretical basis for further study of the relationships between mechanism and function.
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1% Fi(valaciclovir, VACV) A& SIS 2K
HUR LY, T BT I T (A R A T R

NEWIEAT K AR (Lai et al., 2008), ELF 58 £ B VAC
ERE T2 R ZK AR an A% 7 % =5 (valaciclovir) R 451 52

Vase

25, & — PlvRe e MR IR 2 s B AR 51, A BT v

- BEIREE . REEFAE N (Weller etal., 1993) % T
(de Miranda and Burnette, 1994). /)» §i (Burnette and de
Miranda, 1994) %5 P A] @ A 5 7% 5 7K fife i (valacy-
clovir hydrolase, VACVase)ilui J 1 - 56 4= % . il
BN L S BRI e tos i . W 5E K I VAC-
Vase NZEEIRBRAT AL H R DA o IR

BB IH « AWEIT d A S B X A

9% =F (valganciclovir). 5% % % 5E (zidovudine)- Ji /R £
T Pi A5 (gemcitabine) S5 105 B LA
HAEMI(Kim et al,, 2003; 2004).

VACVase 7& o~ @ILMREE KN, )& T /g 18
IR A SRR, AETKAFAE [ 26 1F R RERE KRR o &
FERIIEEZE . o/ I8 /K 5 e CL3 B e s 07
filg R 25 I AR I S A Yl DL RBR S AR P K i

(floxuridine)~

RN AR T RII(No. NMGIRT1401) %
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JURMHE D RARE ¥ F3 K AR B 2L R 1 A 45 B 2 b 183

BRSENY, HR R D ENGHR R ZETH 8% B
AT &R I o BB EEMmL, RAEH K
B e M PAT I o o/ B KRR RENS 9 & IR B f—
AFEE TG TEAL R, AR B B = A B RS I =
AR ZH Bl : — AR AR (L Z R, 1 = R BR A&
FRYEAL T BS B, IRVEFRIE LT B2 E L T BT B
b, A RsE A A BRREE A T e — A B BEE,
E B AE 7 B 45 40 K K38 i 4% = JIE ) % — 14 (Nardini
and Dijkstra, 1999).

TE AR, VACVase & 7K il A 1 ¥ 5 F 40 58
R EZE R, B 291 MEBERAN, VACVase {E
JUANEE 4 M 55 P () s Rk, © NN 46 1 e 20 L 3R
(caco—2 cells) N 73 & e fE Falifh, 7ETE B Ik ik
SR R TR O I B T8 S B UL R Rk AR 55 IE
1% M H A 3 2 i 55 U) A (Puente and Lopez-Otin,

1995). Hilf, VACVase & K KA 7ESh WA A FHCHT
F, FEREIAR N A I DhRE, VE FINLEL M ANE 2, ASCR
F AR J2. 502 UAOL B IR0 B O E R, KA [RIAE )
1) VACVase-like F& K X TR T 51 LA 2 BT 6of B2 (1) 2
FEPR 7 A I A BT L SR K M IR S S B E S
J B Rt K 3 T IR R S S = R R S AT T
WFIZ T, N F — P SOz R R E R R N A
PATHREAE ML BRI B 28R .

1 RS54

1.1 VACVase-like LRI S 1

HFIFH Protparam fEZ A4 THEY) VACVase-like
FERNMKEARFIIE D, HBY) 14 DMEIERRFESH
4 7 #it I MELO3C009679P1 (1 398 N2 LRk, 15

R 1 1Y) VACVase-like 12 JE R AR (9 FRAL PE 5T

Table 1 Analysis of amino acid composition and physical/chemical properties VACVase-like in plants

Ykh TR HEMEH(@a) 7 THEEKD) Gl R RE ARERE(%) BT

Species Accession No. No. of amino acid Molecular weight PI Aliphatic  Instability index Bi/K
(aa) (kD) index (%) GRAVY

EER XP_002518915 476 53.6315 9.24  90.88 42.58 -0.056

Ricinus communis

BN XP 004143839 476 53.142 1 8.80 89.68 51.30 -0.005

Cucumis sativus

4 XP 002279898 476 53.658 3 8.95 94.39 45.24 0.003

Vitis vinifera

CIEE} EOY23882 477 53.979 1 8.92 9742 38.81 0.012

Theobroma cacao

B XP 002304581 476 53.633 1 8.95 93.95 42.86 -0.039

Populus trichocarpa

Bk EMJ10313 463 52.394 0 9.18 93.26 40.18 -0.033

Prunus persica

B XP_004309537 460 52.115 4 8.75 89.39 44.834 0.003

Fragaria vesca

K XP 003535395 490 54.928 6 8.92 93.08 44.69 -0.020

Glycine max

JEE I XP_004495509 489 55.6315 9.14 89.08 4523 -0.130

Cicer arietinum

g XP_004244657 470 53.628 3 891 9721 48.04 -0.020

Solanum lycopersicum XP_004245454 449 50.574 7 8.75 91.40 43.26 -0.020

PN R NP_194145 498 56.211 1 9.10  92.37 45.05 -0.128

Arabidopsis thaliana  AT1G64670 469 53.427 8 9.30 88.04 41.52 -0.149

DI MELO3C005787P1 458 51.4422 8.65  90.85 48.59 -0.021

Cucumis melo MELO3C009679P1 398 44.756 1 6.86 84.52 43.87 -0.181

A NP_004323 291 32.5425 9.20 88.83 25.06 -0.242

Homo sapiens
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7E 440 LL_E, U S T &K, 4 56.211 1 kD, #ff
JK MELO3C009679P1 43 & 15 /)N, 4 44.756 1 kD, 53
MrH RS E MR IR T T AT A E LAAE, HR 3 A
FaE & H, %K VACVase-like 2 i A& E N
51.30%, fa € T8 H>40% A Fa g . X BT ) VAC-
Vase-like & [ (8 B K R EAT 43 B, A IR 1 4 4
APAIR B IEAE AN . LRI SUE, SR A A T E
HAE —0.2~+0.12 Z [H 5 M TE B R, BT SRR IE A
NEAE AT —0.5~+0.5 BN R IE TR (S,
2010), Bt BIX = FEAI 1) VACVase-like 2 152 Hi 7K
PEEA.

1.2 % VACVase-like EEBF 5| RS X £ W04
B5a0MHh

N T TR Z (AR OG 2R, 1A 14 A VAC-
Vase-like & K 1) 52 G0 dE A0 b6 1) 2 R FH B B AR 02
(distance methods)H ] 20 f7 #H 452 V% (neighbor-Joining,
NJ)J572:, % VACVase-like & F1EAT 7 511 LU 4304,
JE 3 25759 T (bootstrap analysis), 24 Bootstrap [1£2
oA MUK, BB T ) 4R 15 € (1) 3 2 Hh A R, BT
15 BE s (5 3555, 2014) . 7 A4 R R, B 285 7)
(RS BB A AE B AN 9 R By, IXAR AT RE & VAC-
Vase-like Z5 0t 2 8] 1) 2 B 1R 7 A1 48 idE AL i 7 vh
s FERSE AT S 800, T gE AR ) AT S e oy
ZvX(discrete character methods)H [ 53 7 —Fh i 2%,
R 5 K f#7 2972 (maximum parsimony methods, MP)#) 4
REAA BEAT S AE . I id MEGA 5.10 #4422 &
Gu R AER (B 1), il 2R G A w2 RN, AEY)
P L I R o, #E D BE 7046 _EH) VACVase-like J:
BRI K M2 i FEAR S 1Y), (ERE A i A2, SR I
(AT1G64670) i JR(IMELO3C009679P 1) 5 H Al 4 4
AL B SRS o0 R0, BEAL W AR T 0
H 32 & 3 SC N AT ARG W0 b N SRR 16 55 2 () U 22 A
MRAN R 2 | K 7 RN EE W &7 7 A 1 A 1 DA S I
AR AR A B s AR s, AR B

1.3 VACVase-like /G /K R4 %7

I A SR KA RN ER K A 2 M, AT TR
DN 2R 1 i 2% 1 ) 2 B RR R AR 1) 43 A o R ProtScale
FELL T H AW 14 A VACVase-like Z 382 5 51 1)
SRR PRI K PEEAT T, 25 SR 2 Fras . BERRAN
PRI E AN R R R &S EHA 4.5, R H BT K
P f i, A 2 IR 1) S IR B A 4.5, R SR K M i
B K R IR AT 5] o AR HT, KA

96 EMJ10313
XP_004309537
XP_002279898
XP_002518915
EOY23882
XP_ 003535395
XP_004495509

— XP_ 004244657
99 L— XP 004245454
NP_194145

— XP_004143839

100 — MELO3C005787P1
AT1G64670
MELO3C009679P1

Bl 1 VACVase-like FEH F I R G K A4 BT, HASERLG N
1000 KEL

7 TK(XP_004143839); %) (XP_002279898); Al Al H(EQY-
23882); R (XP_002304581); HE(EMI10313); EAH(XP_004-
309537); K H.(XP_003535395); & I & (XP_004495509); 7 At
(XP_004244657, XP_004245454); 3l 76 7+ (NP_194145, AT1G6-
4670); it JIK(MELO3C005787P1, MELO3C009679P1); B Jk
(XP_002518915)

Figure 1 Phylogenetic analysis of VACVase-like genes family in

100

plants, and bootstrap analysis was conducted with 1000 replicates
Note: Cucumis sativus (XP_004143839); Vitis vinifera (XP_002-
279898); Theobroma cacao (EOY23882); Populus trichocarpa
(XP_002304581); Prunus persica (EMJ10313); Fragaria vesca
(XP_004309537); Glycine max (XP_003535395); Cicer arietinum
(XP_004495509); Solanum lycopersicum (XP_004244657, XP_0-
04245454); Arabidopsis thaliana (NP_194145, AT1G64670);
Cucumis melo MELO3C005787P1, MELO3C009679P1); Ricinus
communis (XP_002518915)

LR I R FARAE B A BK X AN SR KX, F R RE Y
papra il bap: YNNG R NGIEIE U IEEE 3 7N N R S AN
o JEBEE Fopn AR SRR SR g K AT 5
B, G5 RAR X UM P35 4775 B 3 1) i 7K DX A 53
IKXGLEJURED T e B 4 R R R ) o

1.4 VACVase-like 15 S Bk X% SRL B9 T F0 53 47

G IR G R E IR TR R R R s
LR 1) N- R ) 23R T 41, B 15~30 M LR
. — AR IEHL BRI 2 5 AR o Bty A 6 e
fi) C B R, & /Mo FRaER, 25 5 F5Y)
FIRL R, TS T IR EZEDREX — BRI AL d 12
WS MK T A SSRGS T, 8& s E e
JRE N, 115 5 BT S LEAS 5 Ik 4 1
R #EUIBR(EBLUBE, 2008). A SignalP 4.1 Server 7
ZRIRA, A1 FH A 22 2465 (NN RITRR  JK BT KA (HMM)
PR3 BT B R AT T B AR IR A 45 5 IR BT AL
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Bl 2 B, ST VACVase-like FI N VACVase ZUEERR T 511K 58 K M AN BL K M3 AT T
A BERR(XP_002518915); B: LRI FF(NP_194145); C: A(NP_004323)
Figure 2 Hydrophobicity/phydrophilicity prediction of the VACVase-like proteins and VACVase from Ricinus communis, Arabidopsis

thaliana and VACVase protein from Homo sapiens

Note: A: Ricinus communis (XP_002518915); B: Arabidopsis thaliana (NP_194145); C: Homo sapiens (NP_004323)

B, SRIE 2. I E K max.C.Y [H# 2
YES, I HFAFEAEAS 5 BRI AT REPE 70 50 4 0.671.
0.468 A1 0.510, Jf HAFE B 2 (B VA7 L, 900 AT g
J& T E A, HEHEM K VACVase-like 251K /7
FIRFH RIRER 70 4T 70 dr, B R B RS H1E
FIRGE, HEDI AT Re R T il R .

FRARF AR E N- i — BOR 2 20~80 M2
PR 1 K B , SUFR % 32 K (transit peptide) 8% 5 7] 7 51|
(targeting sequence), ‘B /2 IZME 1A L& B & E R

1 N- i {55 BT 1E FL Ay APk 28 2 1R (s )
5& Arg Ml Lys) & BN F &, AR FEHL
A MR TR RE 7, K IR ERA ) e AL R R — ANH 2 B
BE AR 4E g R 3 )R (%ot B 5F, 2008).
DRI, 383t 5 R R TN, of 2 5 I DI RE 20 A AL
AR E AL BA —E M . FIH targetPl.1 server
(Nielsen etal., 1997; Emanuelsson et al., 2000; 2007)7E 2k
B oF PR FTADL B T 2 B R A AT T, &5 2R
B 3 s 45 R, Bk VACVase-like {775 Tk 45

B 3 SUEFIFAITEE R VACVase-like 2K 9 A1 A VACVase & [ 15 5 Bk H TR AN 23 A
VE: C{E: JFUR BT YIS M, S (H: 5 5 BRIIME; Y {E: A& B DINL S E; A: BERR (XP_002518915); B: ARG FF(NP_194145);

C: A(NP_004323)

Figure 3 Signal peptide prediction of the deduced VACVase-like protein from Ricinus communis and Arabidopsis thaliana and VAC-

Vase protein from Homo sapiens

Note: C score: Primitive cleavage site score; S score: Signal peptide score; Y score: Synthetic cleavage site score; A: Ricinus communis
(XP_002518915); B: Arabidopsis thaliana (NP_194145); C: Homo sapiens (NP_004323)
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¥, AL T o Wi A L TINAE 4 0.520, B AT {E &
5%, 3+ VACVase-like /7176 SR &5 #, € AL T3
WAL IR A 0.901, H A5 N 3 (A5 E X
43 1: diff>0.800; 2: 0.800>diff>0.600; 3: 0.600>diff>
0.400; 4: 0.400>diff>0.200; 5: 0.200>diff), CmVACVL02
NI IAEARAS S IR v RS K.

1.5 VACVase-like ¥ 545 #1859 750050 493 #7

%5 i 45 ¥ 3 (transm embrane domain, TM) & H
20 ANE A B K Z LR R IE TE K o B TIE, 5 I 1) IR
WGy 2B K X A EAEF , o % AR 1 4 e A
I B S R T i M JE T R R AN AR, 2007) . i8IS TM-
pred Al TMHMM Server v.2.0 7£ £& % {4 [7] i 5 0 41
FA 7T B JBE VACVase-like A1 A\ VACVase & IR ¥
H1) 1) 8 5 45 4y 3, F5 A Bl TMHMM Server v.2.0 7£ 2k
BAFHATIE I 45 R R 1 . 5 R B R 4), U
TF(NP_194145) A7 WU/ 5 JER g , 55 — > 195 I e
M 16~40 FLZIEFR, HHAR AN BIRE P 5 55 A B8 A e
M 219~242 Fr 28 FEBR, HH B A BIRE A 5 28 =N 5 iR
JEM 291~308 A7 28 FEHE , AH HH AR A1 2R P 5 56 DU A5
FEBETIE M 347~365 LG FERR, FHAR N BIBEAh . EBR
VACVase & A FIFES A VU S BETE, 5— M
BRHE N 22~40 P LR, H R A1 B P 5 25 A B8
IETE A 199~221 f57 ZFE IR, HH BB P B A1 s 565 = A5
FEBETIE M 326~344 AL LR, HH AN BB Py 5 28 DY A
PEBIZE M 347~365 7 B FEIR, H N B AL o X I
‘EAEY VACVase-like & H 7 51347 20 ¥, 45 R0
F2 Fiw o T IE B 8 R 45 M A7 AR AR SE 7155 K
fEAERI AT REME .

1.6 IV 4 Bt 5 {sr 50 #0 43 4
V20 B8 5 A A2 48 R Bk B 1 B R AR TR AR 41 i

% 2 Hi¥) VACVase-like 55 [ [ 85 JE 25 #4 TR

Table 2 Transmembrane domain prediction of the VACVase-like

protein from plants

Yot R s R e B E
Species Accession No. No. of trans- Score
membrane
helix
BERR XP_002518915 4 4157
Ricinus communis
Gyl XP 004143839 4 4308
Cucumis sativus
Gk XP_002279898 4 4605
Vitis vinifera
IR EOY23882 4 4963
Theobroma cacao
TR XP_002304581 4 4551
Populus trichocarpa
Bk EMJ10313 4 4743
Prunus persica
A XP 004309537 4 4533
Fragaria vesca
K& XP_003535395 4 4141
Glycine max
W XP_004495509 5 4879
Cicer arietinum
i XP_004244657 3 3732
Solanum lycopersicum XP_004245454 4 4270
W IT NP_194145 4 4021
Arabidopsis thaliana  AT1G64670 3 3603
LN MELO3C005787P1 4 4301
Cucumis melo MELO3C009679P1 3 4120

P 4 BUFF I AR VACVase-like FI N VACVase 85 [ (1175 45 A4 T
A BERR(XP_002518915); B: LRI FF(NP_194145); C: A(NP_004323)

Figure 4 Transmembrane domain prediction of the VACVase-like protein from Ricinus communis and Arabidopsis thaliana and VAC-

Vase protein from Homo sapiens

Note: A: Ricinus communis (XP_002518915); B: Arabidopsis thaliana (NP_194145); C: Homo sapiens (NP_004323)
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JURME D RARE V8 F3 K AR B 2L X 1 A 45 B 2 b 357

W) B AR A AE A R HE D RE AL . R WoLF
PSORT (Horton et al., 2007)7EZ& AT X HEAIV AC-
Vase-like &5 [ ¥ V. 24 il 5 A7 64T AR 230 #ir, &5
FH, URE T (AT1G64670) [ 5 i 15 43 8.0, $ULFE IF
(NP_194145)1F % 2 23 o 1 73 B FUAK , B JRR 1
RIH-ERAR 1385 BN 5.0 A1 4.0, T AH(XP_00424-
4657)IFIAE i FEE A5 53 10.0, Bk 175 40 B k% 11 7543 9.0,
TERETE R 145 4 9.0, H el 7E - AL 4L rh 1 4 A5 T
MgE R 5 Fros. g RKW, VACVase-like
FIPEAN [FRE P AF AR R A T RE AL 5 ASHH ] o

1.7 | AR Z R 9T Fa 5> #r

A 20 R PR B SR K 5 0 R T A ik
W TR s ) B A S B 3 2B, T8 B0 R Y
THEA , T L 5 e e 1) — e b g, 3k — 20 i T8 i
AIEERRFE MR . WK REEA o 1R
B- T, HHNEFH BFAM . AEAHEE AT HIN 4 i
VACVase-like & H I R &5 ASCH A CFSSP (chou
& fasman secondary structure predinction server) (Chou
and Fasman, 1974a; 1974b)7E 28 A 34T Tl , 18 i
TINS5 S 7347 o BRTE B TS TR Hi AT B
B 2 B R AL B 9T VACVase-like & [ 1 41 1% oo
P, M0 o BREAT B— 37 Bt T2 B IR T o R I

B 5 59 VACVase-like 25 [ 1) V41 i s 000

VE: 1D BFR(XP_002518915); 2: # /L (XP_004143839); 3: & 4
(XP_002279898); 4: A i] HH(EOY23882); 5: & H4%(XP_00230-
4581); 6:8k(EMJ10313); 7: FEAE(XP_004309537); 8: KE.(XP_00-
3535395); 9: & B ©.(XP_004495509); & 7ii(10: XP_004244657;
11: XP_004245454); #5577+ (12: NP_194145; 13: AT1G64670);
#fI(14: MELO3C005787P1; 15: MELO3C009679P1)

Figure 5 The subcellular localization prediction of the VAC-
Vase-like protein from plants

Note: 1: Ricinus communis (XP_002518915); 2: Cucumis sativus
(XP_004143839); 3: Vitis vinifera (XP_002279898), 4: Theobro—
ma cacao (EOY23882); 5: Populus trichocarpa (XP_002304581);
6: Prunus persica (EMJ10313); 7: Fragaria vesca (XP_0043095-
37); 8: Glycine max (XP_003535395); 9: Cicer arietinum (XP_00-
4495509); Solanum lycopersicum (10: XP_004244657; 11: XP_0-
04245454); Arabidopsis thaliana (13: NP_194145; 14: AT1G646-
70); Cucumis melo (14: MELO3CO005787P1; 15: MELO3C0096-
79P1)

EH YK VACVase-like 5 1) — 2 4544 K [FI#F
(75 AT T L S I 45 R T B Y iz
JRAE — A R R R e B LR RSO AL, SR
VACVase-like F PR 2 % (1) 52 157 SR K — G 45 44 AT
Thee L BAT—E AL

1.8 #&E# VACVase-like & B =RLEHp0FMFn o+

EAR =R AR EA RS TR T ERRA
P BIREI =4 R, S0 T e 25 1 1 SR Al
- s 2 2B = 0% s (YA N 5T 2 A P
BEORAEMBEEPSRENE 2, MG RS
(R 77 V0 B 5 IR vy 4 435 e sk AT TR0 AN 4 5 )
filf Y2540 L e B — i 30, — ek A DGR RV
(ab initio). £& & 7% (threading) A1 [7] J5 43 £ (homology
modeling) 3 MHHE L, XEE 01 =4E 451
HEATHI R . FIH Swiss-Model Workspace 7E £k 7>
B I E(Schwede et al., 2003; Guex et al., 2009; Johans-
son et al., 2012), X4 g 7+ Al & R i) VACVase-like &
FI I =R S5 kAT R (K 6), FF . Swiss-Pdb-
Viewer (DeepView v4. D) B ox, 25 R KW, 5 A
VACVase t H =R BRI, ERRAIL I
VACVase-like £ FI U C- A /& — MY o/B
KGRI AT 2458, Hpor g RERH—4H 84
& WA, B 7 J2 B WA 43 A A TS S A
) o R E, N- 3 #8 70 ( ZA FER R ZE Rt 2 5 o/
IKIEEG AT B 45 MIRITE G, T S 4502 o/ 7K R
6B S5 I M Y (1) S5 R RHAE , o/ B IK R B AT B 1) — AN 45
oy 3 DX S AT DA N AN S5 i Sl — 2 B,
AT DAFH R (AT 184 o A (RIS R ASE 1R 25 SRA9 50, AR
HILFG 7% VACVase-like 55 AR ILR 75 55 % &

K 6 B R (XP_002518915)#L Fd 7F (NP_194145) VACVase-like
HIANP_004323) VACVase 25 9 H 25 45 H B T

Figure 6 Predicted the secondary structure of the VACVase-like
protein from Ricinus communis and Arabidopsis thaliana and

VACVase protein from Homo sapiens
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I 2 R 7 21 ) (R B e B AE 50% L b, vt
SR RS R M B

17 K44 % ¥l (the ramachandran diagram) = 22 /& %
B B A R A EE . AN =k, 4
OIREEAAEFTE o MM ¢ MAERTHR AR S 5 1 (8]
VR RE RS, I8 AE L KAt Swiss-PdbViewer 737 il
W 285 2R, @3 53 Psi(y) A F1 Phi(e) #1153 411, 7]
KB VPG A 25 46 30 5 B SRS F ) AR TR R
HELE . B 7 A e 6 X I i FEAR ) Phi(e) A A
Psi () 1 AT DX 3, 1717 35 €2 DX 35 38 T 3 R AN & 3 X
(o RN o 1B, La RN E o 1R E, B KR B-
&, pp I FR BRI ). I & 5T i 25 1A
SE RO T R Bk T I B AR ) T A (>90%)
SRR TR A X A, ST T AR I AR
DX A, DO ] S A 3 SR AHNS 7T 3

1.9 ¥ VACVase-like & HHRFF 5547

| FH 7E 28 T. . MEME Suite version4.7.0 (Bailey
and Elkan, 1995)73 7l X[ t8 4 VACVase-like £ H @17
T T (motif) 73 #1 , 7E 84S VACVase-like & 15 H
SRR 5 MRS (R 3), N- SinfEAN R R gk
A PR R, H N- i S R R R 2 5 TE K
of B /KSR BT B B AR, C— iU i B AR, A — A /B
2K Al SR S5 4, HLARRME IR ST X ) A7 B 5
AAHE (] 8; ) 9), 2 BHZ 38 IR e /2 b ALk #2 rp vy
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Figure 7 Predicted the tertiary structure proteins of the VAC-
Vase-like protein from Ricinus communis and Arabidopsis
thaliana and VACVase protein from Homo sapiens

Note: A: Ricinus communis (XP_002518915); B: Arabidopsis th-
aliana (NP_194145); C: Homo sapiens (NP_004323)
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HAIA(NP_004323) VACVase 55 [ = 4k @B hr 2 % &

7 A BRR(XP_002518915); B: #Il 1 IF (NP_194145); C: A
(NP_004323)

Figure 8 The tertiary structure of ramachandran diagram of the
VACVase-like protein from Ricinus communis and Arabidopsis
thaliana and VACVase protein from Homo sapiens

Note: A: Ricinus communis (XP_002518915); B: Arabidopsis th-
aliana (NP_194145); C: Homo sapiens (NP_004323)
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Table 3 Analysis of conserved motifs of VACVase-like protein in plants
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Figure 9 Distribution of conserved motifs of VACVase-like pro-
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