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Abstract: A cDNA, named Dd-ace-2, encoding an acetylcholinesterase (AChE , EC3.1.1.7), was isolated from sweet-potato-stem
nematode, Ditylenchus destructor. The nucleotide and amino acid sequences among different nematode species were compared and

analyzed with DNAMANS.0 MEGA3.0 softwares. The results showed that the complete nucleotide sequence of Dd-ace-2 gene of

Ditylenchus destructor contains 2425 base pairs from which deduced 734 amino acids (GenBank accession No. EF583058). The
homology rates of amino acid sequences of Dd-ace-2 gene between Ditylenchus destructor and Meloidogyne incognita, Caenorhab-
ditis elegans, Dictyocaulus viviparous were 48.0%, 42.7%, 42.1% respectively. The mature acetylcholinesterase sequences of Dity-
lenchus destructor may encode by the first 701 residues of deduced 734 amino acids.The conserved motifs involved in the catalytic
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triad, the choline binding site and 10 aromatic residues lining the catalytic gorge were present in the Dd-ace-2 deduced protein. Phy-

logenetic analysis based on AChEs of other nematodes and species showed that the deduced AChE formed the same cluster with

ACE-2s.
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Invitrogen SuperScript™
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DEGTYW
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: 94°C 5 min; 94°C 1 min, 54°C 45 s, 72°C 2 min, 35
; 72°C 10 min 1%
DNA ,
pGEM- T easy , DH5a, PCR
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3 ZFull RACE Core Set Ver.2.0
3 RACE ¢cDNA 10 uL ,
1 pL 3 RACE Adaptor(5 pmol/L) , 1 uL
RNA (1 pg/ul), 4.5 uL  DEPC ,2ul 5x

, 0.25 uL RNase Inhibitor(40 uw/pL), 1 pL
10 mmol/L ANTP 0.25 uL M-MLV (200
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3 RACE Outer Primer(5 “TACCGTCGTTCCACTAG-
TGATTT-39 , PCR ,
PCR : 94°C 5min; 94°C 30 s, 57°C 30 s, 72°C 4

min, 30 ; 72°C 10 min 1 PCR
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ATCCTCCACTAGTGATTTCACTATAGG-3 )
s 2 PCR , 30 , PCR
94°C 5 min; 94°C 30 s, 57°C 30 s, 72°C 90 s, 30
; 72°C 10 min 2 1%
PCR
1.5 5°RACE
mRNA 5%
(spliced leader, SL RNA)SLI( ),
SL1 cDNA ,

SL1: SZGGTTTAATTACCCAAGTTTGAG-3~
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Fig. 1

Agarose gel (1.0 %) showing the products of the RT- PCR (A), 3'RACE (B) and S'RACE (C)

M: DL 2000 DNA marker; Lane 1,2: product of PCR
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Mw) (pD 79240.38 D
8.61 , 2
N- , 33~36
NQTK, 459~462 NHTV
AChE AChE
Ce-ACE-2
42.7%, Ce-ACE-1 Ce-ACE-3  Ce-ACE-4
18.1% 26.0%  22.3%;
Mi-ACE-2"" . 48.0%,
Dv-ACE-2!""!
42.1% 2 )
AChE
ACE-2 ,
) Dd-ACE-2
Mot
100 Ce-ACE-2(AF025378)

Dm-ACE(X05893)

99

100 -
100 Dv-ACE-1(DQ375489)
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2 ETF UPGMA #E#) 11 # Z ELBE
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GenBank
Fig. 2 Phylogenetic trees of AChEs based on the AChE
amino acid sequence using UPGMA method
Accession nembers are indicated in brackets
: Dd-ACE-2: ACE-2; Ce-ACE-1:
ACE-1; Ce-ACE-2: ACE-2; Ce-ACE-3:
ACE-3; Ce-ACE-4: ACE-4;Mi-ACE-1:
ACE-1; Mi-ACE-2: ACE-2;
Dv-ACE-1: ACE-1; Dv-ACE-2:
ACE-2; Tc-ACE: ACE; Dm-ACE: ACE
Note: Dd-ACE-2: D. destructor ACE-2; Ce-ACE-1: C.
elegans ACE-1; Ce-ACE-2: C. elegans ACE-2; Ce-ACE-3: C.
elegans ACE-3; Ce-ACE-4: C. elegans ACE-4; Mi-ACE-1: M.
incognita ACE-1; Mi-ACE-2: M. incognita ACE-2; Dv-ACE-1:
D. viviparous ACE-1; Dv-ACE-2: D. viviparous ACE-2; Tc-
ACE: T. californica ACE; Dm-ACE: D. melanogaster ACE.
The same as in the following figs.
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M]'_ACF_‘) MRERRRETTAFSINTSELLRLYFEFSSHSCLTFIFCCFFCL 41
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Mi-ACE-2 FFs 199
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Te-ACE = 168
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=HELFEn I 5 31
L.:lp 25
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ATEPKEVIRD IELTETE TPNIVNEGNALQIAN. . QILDDLSPDSVDRMI :[ AF IVBREANAVEES 396
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KPEASILOISLOMAH E uuz TSIIQRAGD AVEOS 341
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Ce-ACE-2 RDHE LNAFMNSEEHY. . . . STSNVPEER L sET LISBNIF M 471
Mi-ACE-2 ETD] R MHARSHLPTE. . ... KOEQR ps1 IVSBELYGS 494
DV-ACE-2 Fpd PEVEHALLHA¥OSM. . . . SPGOTTSEHF sll II P 462
Te-ACE ESKEISRED. . [gNs PHANDUGLDAVTLOYTDWHMDDNNG I ENJSEL DD IVigHN I@P L KYTKFGNGT . jjL 441
Dd-ACE-2 TNEDS. . o= e vEvD v RE THE= 632
Ce-ACE-2 DOTHLE AR R T S TERE L 351
: F| DPSELEL QAR FUEr =]

%{F&%%‘% DENHLE g T AT i gzg
Te-ACE = ¥ TAE. . .. ! EPHSQESKWPLFT 517
Dd-ACE-2 SDEIVG] KF LLDERCNEARN. . EYRSAP. . KIGNLATRAAVGENAH 690
Ce-ACE-2 l: GETTL MID] KJ\FVI-’Q. . ENANDC RTTRKSASTEDLTSSS 608
Mi-ACE-2 SEEIA KI. LLE AGITGZQRSRI. EISMEDVHEEEMOLNRGISGINRI 654
DV-ACE-2 1.: GEEST L ID] AGQ. WFECRT. s o csacnncnannarnnns REDVTIRNTIGG.SIS 508
Te-ACE TKEQK?IDLNTEPN ....... KVHQRLRUQNC FUN. .QFLPEL. .. coucnanantoceanns LNATETIDEAERQUET 568
m'ACE'z EPLPISBASRFGTSHLVHVPVTLFFYVPIAIHNFLFEFSUWILNVA ?34
Ce-ACE-2  sSTTYLFEIIVYLSILISYISL.......conven.n. LN 629
Mi-ACE-2 PSIKIYISLIILSLALLRSPEISFL 686
DV-ACE-2 Imvl.llvu.l.ocvx. ............ 613
Te-ACE EF HRWSS YNMHVENQF DHYSRHESCAE 596

B3 HEZLXACEHEREBSHETE

3 Fhik R REERY Z BRBE AR R EE Y A BL 7 51 L AR
Fig. 3 Alignment of Dd-ace-2 deduced protein with C. elegans ACE-2, M. incognita ACE-2, D. viviparous
ACE-2 and T. californica ACE. Conserved (®) and non-conserved (o) aromatic residues, conserved residues of the active site (*),
the choline binding site (m) and potential GPI modification site (w)are shown. The Dd-ACE-3 hydrophilic N-terminal signal are
underlined. Cysteine residues involved in intrachain disulfide bonds are connected by lines. Identical amino acids are shaded
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) SL

B RS E A AT G BRI R AR A R
FTEFH LR, AL R R KT F A2 TiAH
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