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Study on Molecular Phylogeny of Schistosoma sinensium Based on
Mitochondrial Genes
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fAbstract] Objective To determine the phylogenetic position of Schistosoma sinensium in the genus Schistosoma us-
ing mitochondrial cytochrome C oxidase 1 (CO1) and NADH dehydrogenase 1 (ND1> as molecular markers.  Methods
The genomic NDNA of adult worms were extracted by the GNT-K method. The target regions were amplified by PCR using
specific primers. The PCR products were purified before ligation into the plasmid Zero-Blunt. Recombinant plasmids were
amplified in E. cofi, extracted and purified using routine methods and then sequenced using M13 primers (F/R) on a Licor
long-read auto-sequencer. Sequences of related schistosomes were retrieved from GenBank and aligned with our dara in the
sequence editor ESEE. Gene trees were constructed in PHYLIP and MEGA using both maximum parsimony and neighbor-
juining methods. For parsimony analysis, all characters were treated as unordered and with egual weights. At least 3 000
cveles of bootstrapping were carried out. For analysis in MEGA, all gap columns were deleted. The third position of codon
was included.  Results The nucleotide and amino acid sequences of C()1 and ND1 of 8. sinensium were cbtained.  Con-
clusion  The phylogenetic trees from these molecular data suggested that S. sinensium belongs to the Asian schistosome
group. and the results coincided with the previous rDNA (ITS2 & LSU) analysis results,

[Key words] Schistosoma sinensium. cytochrome C oxidase 1(CO1), NADH dehydrogenase 1 (ND1)} . phylogenetic

analysis

Supparted by the Scientific Research Funds of the Ministry of Health, P. R. China (No. 97-1-023)
* To whom correspondence should be addressed
«x» WHQ Collaborating Centre for Malaria, Schistosomiasis and Filariasis; Laboratory of Parasite and Vector Biology.

Ministry of Health, P. R. China

w4 % 0t (Schistosoma stnensium ) 244 T 054 5 it , H o oR B A 5L B O R R R AN A R L T

NS E . T BT S R A H (No. §7-1-023) BAEEEMBFLERY, HREAEHNHR KA

HEBL, 1 PEESHOSENPLFERARHGSHE. #8 T4 FAEMES I ERAESHRESRE, AfBEEH VIEFME
GIUSER MR A B RS LD . T4 BRIE S G . — :
s AT, b 200025 2 [E 5 ek B Lol sk BT IT A ﬁ&i%%ﬂ%&%mﬁﬂiﬁ%w
STRT. BLES 610041 + BITARBERFHEWIN BN HEREAARATBERAEFRTEMNE L Y, 8

R AEE N 3. EMNE (BB EAE




HEFEHFLEE BEEE 2002 2 HE 20 8% 18 Chin | Parasitol Parasit Dis 2002-02, Val. 20,No. 110 .4 = 1] -

B, A (A A MR R F B M E il R 5
@\, EEEN RN BRZEEEEE (DNA) #
TR, SRRAEREBRTEMORAHE, AR
HMBEPEEENRF-. A — B E L FER,
FRERTA—EKMRREZEFRAN T TRid—
SANEERETHR.

HESF=E

1 MBRARGKENEEA DNA fiR
e SC#k (51

2 BHEHEENT N
Ky COL £F, ¥®A34 JB3 f1 JB4. 31, B

SR EIFI T RA
JB3 (forward): 5'-TTT TTT GGG CAT CCT GAG GTT TAT-3';

JB4. 5 (reverse); 3 -TAA AGA AAG AAC ATA ATG AAAATG-3',
ND1 BEEY KA IB1 #1812V, B3I AFE
534

JB11 (orward): 3'-AGATTC GTA AGG GGC CTA ATA-3;

JB12 (reverse): 5 -ACCACT AACTAATTC ACTTTC-3',

PCR W iEFH: A DNA 5 ul, 10X M 5 pl,
2.5 mmol/L dNTP 4 ul, 100 mmol/L MgSO,1 pl, 7|
¥ & 20 pmol, Vent (Biolab) $W 48 1 U, mKZE
BEBsop BER S0 ul HEWMEE., COL EHY
P4, 95 C T 2 min, 94 C 1 min, 48 C 1
min. 72 C 1.75 min, 35 “™FF; 72 C ZEff 10 min,
1 CIR#E,

NDiI REP K. 95 C T 2 min, 94 C 1
min. 35 ¢ 1 min, 72 C 1. 75 min, 35 Mg%H; 72 C
M 10 min, 4 C BF.

s, MENFEY Sul, A 1l 6X BE
. ROET 12 HIEHER (EB®REN 5 pg/mD
100 V 13k 15 min, B HHEHE.

3 PCR =@&iL
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4 PCR 795 M 23
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B e DNA. EcoR 1 BB K & PHM 5 4 {6 R
DNAS | H Licor auta-sequencer-400L M F7 {8 )5 . i
F KW & % K Thermo sequenase fluoresent labelled

primer cycle sequencing kit with 7-deaza-dGTP

RPN2538 ( Amersham Pharmacia Biotech) ., {£ B] Gene-
Doc % 31l 15 808 H 8 ¥ 7148 48 & K g 41 i % % 64
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f5 &, GenBank #£ B 1M B A COL Fi ND1 F
5|, COL B8 FF 35 5l . Hok Bl (S, malayen-
sis JAC: U 82262, 2y MR B (S, mekongensis) AC; U
22163, S EEMEE (5. mansons) AC, U 82265, B2 K
IM&H (S, haematobium) AC, U 22159, FER MK H
(S. mattheei ) AC. Z 21718, [A] #f I " H (S.
intercalatum) AC. U 22160. iF H W B (Fasciola he pati-
ca) AC. M 93388, IR FHHEHE H (Paragommus  west-
ermaniy AC. AF 219379, ND1 {IFR S a5k &1k
M H AC: AF 216698, S MW 3 AF 295106, ¥§
A MR AC: AF 217449, PR R AC: M 93388,
TERIBEB S AC. AF 219379, f#i Fi GeneDoc #1 ES-
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Fig. 1 The nucleotide and amino acid sequences of cytochrome C oxidase 1 of Schistosoma sinenstum

Fig. 2 The nucleotide and amine acid sequences of NADH dehydrogenase 1 of Schistosoma sinensiunt
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Fig- 3 Phylogenctic tree inferred from nuclear CO1 of 7 schistosome species using Neighbor- joining method with Kimura 2-parameter distance, Fasciola

he patica used as outgroup. Bootstrap percentage derived from 3000 replications were indicated above branches

Fig. 4 Phylogenetic tree inferred

from ouclear ND1 of 5 schistosome species using Neighbor- joining method with Kimura 2-parameter distance. Fasciola hepaiica and Paragonimus wester-
mani used as outgroups. Bootstrap percentage derived from 3000 replications were indicated nbove branches
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