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Construction of cDNA Libraries and Mapping of
Mitochondrial Genes of Echinococcus multilocularis
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The echinococcosis endemic in Hokkaido, Japan, is caused by Echinococcus multilocularis (E. m.).
The extract prepared from the larval cysts formed in experimentally transmitted cotton rats is
used as the diagnostic antigen for serological test of inhabitants. The extracted antigen is excel-
lent to minimize false negative cases in mass screening, but at the same time, has some variety
in quality between preparations and often cross-reacts with other parasitosis. To improve the
test by providing purified recombinant antigens, expression cDNA libraries were constructed on
a A phage vector using RNAs prepared from the larval cyst and the protoscolex fractions.
Among 192 clones randomly isolated from the cyst library were identified 10 E. m. cDNAs, 9 ho-
mologous to the known cDNAs for other species and 38 E. m. mitochondrial 12S rRNA clones,
as well as 104 unidentified ones. The latter included at least 92 independent genes, suggesting
high complexity of the library. Comparison of the nucleotide sequences of mitochondrial cDNA
clones, such as 12S rRNA and cytochrome oxidase subunits 1 and 3, with the deposited E. m.
mitochondrial DNA sequence revealed that the speculated 5 ends of these genes were estab-
lished experimentally by plural cDNA clones for each gene. The 3’ ends also mapped within
1-4 nucleotides from the speculated positions on the mitochondrial DNA sequence. These results
suggested that the cDNA library has enough quality to be used in the screening and analysis
of antigenic cDNA clones.
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Table 1 Classification of Randomly Cloned cDNAs
from the Cyst Library
Number e
Classification
of clones
10 Em mRNAs identical to deposited Em genes
9 Em mRNAs homologous to deposited genes
104  unknown cDNA clones
39 Em rRNAs
1 Em repetitive sequence
10 rat mRNAs (identified/assigned)
1 to be assigned (Em or rat)
12 short insert

no plasmid
no data

Em, E. multilocularis.

Table 2

Identified or Assigned cDNA Clones for
Echinococcus multilocularis

Number

of clones

Gene assignment

4

T T T e S S S Gy S SO O

antigen B subunit-1 (85aa)
antigen B subunit-2 (89aa)

T. solium immunogenic protein-like
actin

a -tubulin

glutathione S transferase
ribosomal protein (Sl5a-like)
fatty acid binding protein
thioredoxin peroxidase
triose-phosphate isomerase
cytochrome oxidase subunit 1
cytochrome oxidase subunit 3
cytochrome b

NADH dehydrogenase subunit 5

Table 3

cDNA Clones Assigned for Cotton Rat

Number
of clones

Gene assignment

1

T O S O Sy

ferritin L chain

ferritin H chain

MHC class II RT1-B-1
glutathione S transferase

histon H4

CCAAT enhancer binding protein
apoptosis regulating protein
repetitive sequence on 3 ends
unknown
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tRNAY 22— NI 3" KR ichi#zEL, 37 Ak 314
EHHEESND CO1a— N 3" Hisd 3HILLA
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Fig. 1 Localization of cDNA Clones of E. multilocularis
Mitochondrial 12S Ribosomal RNA
The abscissa represents the nucleotide sequence
of E. multilocularis mitochondrial 12S ribosomal
RNA gene on the mitochondrial DNA sequence™.
The numerics indicate the positions of both ends
of the gene. Arrowheads show tentative 3 ends of
clones whose sequencing is not completed.

emc26 9162 [ ] 10764 (+2)
emp195 9162 [ ] 10765 (+2)
emp196 1 10663 (+1)
emp207 9365 | ] 10766 (+4)
9097 9165 10772
[lare col TAG
9161
tRNA™ 10767 10831
tRNA™
Fig. 2 Mapping of CO1 Transcripts on the Assumed

CO1 Region of
Sequence
An emc clone from the cyst library and three

the Mitochondrial DNA

emp clones from the protoscolex library are
shown with nucleotide positions of 3° and 5
ends with respect to the mitochondrial DNA
sequence”. The numerics in parentheses indi-
cate the numbers of additional nucleotides pre-
sent on the 3’ ends of the cloned cDNA. The
assumed coding regions of the COl gene and
the adjacent tRNA genes are shown on the bot-
tom. ATG and TAG indicate the initiation and
termination sites of the CO1 gene.
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IS OMT, T X LITHEEL T v — T IRNA
ko7 v — 2 23920% & ENTnies, 04 <1E3’
KL 5 KIOWTNLZIZIZEMEIZD H, rRNA D4
EZa—RLTWwb27ue—rbfEbhik (Fig. 1). Zh
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72353V IAT 27 I A~ —IZfEHT 5. AFETHEHL
72 cDNA &> b TiE, AV ddT 2RIl r 51 ~—
D3 KEHZEBILT U A LR 2HEBRMIEh TN,
ZhiZ, &REN S cDNA O (dDn A DE S Z2#Hi—7
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ATy /) a3y 7 ADI har K 7 DNA 313,738
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emc53 2389 [ ] 3037 (+2)
emc69 2389 [ ] 3036 (+1)
emp226 2390 [ ] 3039
2321 2392 3041
[ ][ arc co3 TaG|[ |
2388 3039 3108
tRNAY tRNA™
Fig. 3 Mapping of CO3 Transcripts on the Assumed

CO3 Region of
Sequence
Two emc clones from the cyst library and an

the Mitochondrial DNA

emp clone from the protoscolex library are
shown with nucleotide positions of 3' and 5

ends with respect to the mitochondrial DNA
sequence™. The assumed coding regions of the
CO3 gene and the adjacent tRNA genes are
shown on the bottom. The numerics in paren-
theses and ATG and TAG are as in the legend

to Fig. 2.
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HEEOIN Ty MRREEXOND I =B 10 B >
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