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1. Introduction

Neaspom caninum, is an intracellular apicomg]_exan parasite that causes
stillbirth and abortion in cattle and neuromué'cul:ir disorders in dogs (8). -
In 1984, a neuroloagical disease was recognized in dogs in Norway that
| appeared to be associated with a parasite similar to Toxoplasma gondii (4).
HoWever, T gondii antibedy was not found in the sera of the dogs. The
subsequent characterization and classification in 1988 by Dubey and
co-workers further confirmed that this parasite is really different from 7.
gondii (10). ’Thus, the parasite was given a name as N. éaninum and
c]assviﬁed into the same phylum Apicomplexa as T. gondii, but different
'speci:es. | |

Domestie dogs are the known deﬁniti\‘}e host for N. caninum, and,
recently (19), coyotes were also derhonstrated as final hosts of N. caninﬁm‘
(14). The life cycle of N. cdninum is typified byv 3 infectious stages:
"ta,chyzoites, tissue cysts, and oocysts. Tachyzoites can be V"erticallyy
transmiitte‘d from a pe:fsiste:ntly infected mether to her fetus (6), and
horizontal transmission could also oceur by the uptake of sporulated )
oocysts shed by the deﬁn_itive hosts or tissue cysts (13). Vertical
transmission and horizontal transmission increase the possibility of the
wide prevalence of neo:;poro:sis.

N. caninum infection has been reported in fva:pious' animals, including
cattle, goats; sheep, horses, deer, foxes, dingoes, raecoons, and eoy'otes (7).
Current evidence strongly suggests that infection with N. ‘caninum

represents a major cause of reproductive failure and abortion in cattle,



resulting in alarming economic losses to the livestock indﬁstry worldwide
(9).’ Infected cows at any/a'ge may abort from 3 months of gestation to
~ term, and most abortions occur at 5-6 months of gestatioh (7). Fetuses
may die in utero, be résorbeed, mummified, autolyzed, stillborn, born alive
with clinical signs, of born clinically normallbutx persistently infected (2,
. 25)., Both dairy and beef cattle with antibodies to N. caninum
(E;eropositive) are more likely to abort than seronegative cows and up to
95% of live born calves from SeropositiVe dams will be congenitally
infected and clinically nbrmal (25). Quantitative studies in the USA, New
Zealand, the Netherlands, and Germany have indicated that 12 to 42% of
aborted fet ses from déliry cattle were infected With N. caninum and that up
to 90% of cattle in some herds We]re infeéted (7).

Many diagnostic methods based on histopathdlogy, demonstration of
the pathogc:n, immunology and polymerase chain reaction (PCR'),}
have been cieVeloped to de1termi1ie‘N. caninum infection in anirnals’ and
boviné al?brtion associated with N. caninum infection (9). Although a
definitive diagnosis of bovine abortion caused by N. caninum is needed to
demonstrate that there are parasités in the lesions and exclude other causes
of abo»ftion, sero»loéic diagnosis, subh as that with the e;rizyme-linked
irnmunosorbenf assay (ELISA), is important and Widely used. A numbé:r of
antigens have been e:valua,t’ed as potential diagnosis antigens for the
'de'tecti«on of an antibody to N. caninum, including tachyzoite lysates and
recombinant proteins. Recently, ELISA with recombinant antigen has .

been widely evaluated (9), and in the future it will bve‘con}e more -



important since the recombinant antigens vcan_ be pfoduced easier in
large quantities and better Standarldized for the 'produc:tion of
serological assays. The surfac‘e proteins’NcSA;lGls and NcSRS2 (17) :and
the dense-granule. protein NcGRA7 (1) are three i:rhportant
immunodominan}t- proteins of N. caninum. The recombinant proteins of
NcSAG1, NcSRS2 and NcGRA7 have been used for the serolvogic‘
diagnosis of N. caninum infection (9). Although N caninum has been
~ found to be a major cause of bovine abortion, a marker for the |
serodiatgnosiﬁsr of Neospora infection in an aborting cows has not been |
identified. ' In this study, we compared ELISAs based on the recombinant
"a1ntigérls NCSAG‘]., NCSRSZ,, and NcGRA7 and the N. caninum tachyzoite
lysate antigen (NLA)‘ﬁ:)r the detection of the N. C¢zﬁinu.mfspe:ciﬁc antibody
iﬁ the aborting cows, and search for a new marker among these proteins for

the serodiagnosis of Neospora infection in abortion cows.

2. Maferiatls and methods

s

~ 2.1. Parasite ,

.Tach}.fzoites of the N. caninum Nc-i strain (Kindly provided by D1 J.
P. Dubey, Unitéd .Sfates Department of Agriculture, Agriculture Research
Service, Livestock and Poultry Sciences Institute, aﬁd Parasite Biology and
Epidemiology Laboratory) were cultured in Vero cell monolayers in a
minimum es\senti,avl' medium supplemented With 8% fetaLl bovine serum :and‘ >
kanamycin (50 pg/ml) at 37°C in a 5% CO, air envirdnment. For the

purification of tachyzoites, the parasites were scraped from the flask 4 days



pbst infection and then passed through a 27G needle and a 5.0 um ﬁlte\r
(Millipore, USA). They were then washed in phosphate-buffered saline

(PBS). The pellet was stored at -30°C until use.

2.2. Cloning of the NcGRA7, NeSAG1 and NcSRS2 genes

"The N. caninum parasite (1 X 10%) were lysed in 0.1M Tris-HCL (pHJ
8.0) containing 1% sodium dodecyl sulfate, 0.1M NaCl, and 10 mM EDTA
and thén digested with proté:inase: K (100 pg/ﬁl) for 2 hr.s at ’55°C_. ‘The
- DNA was} e:x'tracted With phenol/chloroform and preciipitated by éthanol.
The pellet was dissolved in a TE buffer (1 OmM 'Tris-HCL, pHLI8.0, 1mM
EDTA ) and used as templéte DNA for a polymerase chain reaction (PCR).
Three primer sets (Table 2) were used to amplify three genes}'eyncoding
NcSAGI, NcSRS2, NcGRA7, respecti\‘/elyﬁ.l " Then the genes were clone to
pGEX expression serial vectors (5, 16, ‘12). | The resﬁlting plasmid DNA
containing NCSAGI, NcSRS2 and NcGRA7  genes. (designed as

pGEX/NeSAGl; pGEX/NcSRSZ, pGEX/NcGRA7) were transformed to

BL21 Escherichia coli for expression of recombinant proteins.

2.3. Expressidn and purification of recombiné}nt protein

Escherichia | COH (E. coli) transformed with the pG‘rEX/NcSAGl,
pGEX/NcSRS2, pGEX/NcGRA7 ‘Was cultured in LB medium (1% tryptone
peptone, 0.5% ye:eist’ e‘x’.tract; 1% NaCl) with ampibillin (50 pg/ml) at 37°C

with vigorous shaking. When the absorbance of the culture reached
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- 0.3~0.5 at ODggo nm isopropyl f -D-thiogalactopyranoside (0.5mM) was
vadded to induce the expression of NcSAGl, NcSI‘{S2; NcGRA7 as a fusion
protein with glutaLthione-S-transfé:ra‘se (GST). A;fte-r additioﬁal incubation
for4 hrs, E. coli was harvested by centrifugation and treated by sogni‘cat:ionk
‘in a TNE bufter ’(SOmM. Tris-HCL, pH, 7.5, 2mM EDTA, 0.1M NacCl)
dbntaining ylysoz“y'vme (100 pg/ml) and 1% Triton X-100, which was then
‘incubalted ‘at room ' temperature for 30 minutes. The cell debris were
separated and supernatant was collécted by centrifugation. The fusion
p:rdtein_é (designated as NcSAG1, NcSRS2 and NcGRA7) were purified
‘using glutathione sepharose 4B beads basﬁed on the manufacturer’s
instructions (Amé’rsham Pharmacia Biotech; USA). GST protéin was élls,o
purified from E. coli transformed with'plasmid_ pGEX without ajny insert
DNA as control. The proteiﬁ concentration was deterrﬁined by sodyium‘
‘dodecyl sulfate (SDS)-]polyacrylamide‘gel electrophoresis (PAGE) analysis |
using BSA ' s"tandards‘. SDS-PAGE was performed under standard

-conditions.

2.4. Preparation of tachyzoite lysates

For preparation of N. caninum 1:aéhyzoités lysate‘ antigen(NLA), pufiiied
tachyzoites (1 X 10%) were suspended in 3‘OO ul PBS and sonicated on ice 6
times, 30 ‘secionds for each time with 30 seconds interval. Subsequently, the
s;anicatzed-suépensyion was ce:ﬁtrifu.ged at 12,000 X g for 30 min at 4°C.

The supernatant was collected and its concentration was determined by a



BCA kit (Pierce, USA) based on the manufacturer’s instructions. All the

antigens were stored at -30°C until use.

2.5. ELISA

Fifty mlcrohter of purified NcSAGI, NcSRSZ NcGRA7 and their
control GST as well as NLA at a final concentration of 5 pg/ml were
coated to the ELISA plates (Nunc, D_enmark) overnight at 4°C with a
carbonate-bicarbonate buffer (pH, 9.6). - After blocking with PBS
c«ontaining 3% skim milk (:PBS-SM) for 1 hr at 37°C, the plates Were
washed twice with PBS containing 0. 05% Tween20 (PBS-T), and 100 ul of
- serum samples diluted at 1:250 with PBS-SM was added to duplicate wells. |
Plates’ were incubated at 37°C for 1 hr. - After washing five times with
PBS-T, plates were incubated with horseradish peroxidase-conjugated goat
anti-bovine IgG+1gA+'[gM- V(Bethyl laboratories, USA) diluted at 1:4,000
- with PBS SM at 37°C for 1 hr. | |

- The plates were washed five times, and then substrate solution (0.1 M
citric acid, 0.2M sodium phosphate, 0.003% H,0,, and 0.3 m!g/ml 227 2

-azide-bis [3- ethylbenzth1azol1ne 6-sulfonic acid]; Sigma, USA) was added
to each well in 1()0p1 aliquots. The absorbance at 415 nm was read after 1
hr of incubation at room temperature by using an ELISA reader (Corona
Microplate Reader MTP-120; Corona, Japan). The ELISA result was
determined by the difference in the mean optical density at 415 nm (OD415
nm) Value between that of the recombinant antigens (N¢cSGA1, Nc SRSA or

NcGRA7) and that of GST protein.  For ELISA using NLA, the result was



determined by just taking the ODy;s pm value. The cutoff point of 0.04 was -
deterfnined as the ODy;s ,n value for néospora negative sera plus three

&
v

standard deviations.

2.6. Sera |

Bovine serum sampl\es (n=62) provided by Souya»Livestock Hygiene
. Service Center, Hokkai_do,‘Jall)an, Which were obtained from three Holstein
dairy herds (A, B and C farms, .Table 1) With a history of
Neospofa—associated abortions, were used in this study. All the sera are
known éeropositive to N. caninum  confirmed by indirect
fluorescent-antibody test (IFAT, sera with antibodyr titers of >1:200). In
the case of abortion, fetal" samples (cerebrum, cerebellum, liver, and
skeletal muscle) Vvefe examined through an immu1nohis1toché1nical test, and
thé tachyzoites were detected in the lesions. In.’addj‘tion, their mother’s
sera used in;_t_his study were seropositive to N. caninum by IFAT. “The
serum sampilés were class‘iﬁed:into three groups (Table 1), i.e., group 1, 16
samples from aborting cows (gestation ranging from 3 to 7 monthé), group
2, 36 samples from non-aborting cows, and group 3,7 10 samples from
heifers.‘ The ranges of périiod from abortion to sampling are 13 months,

0.3-8 months and 1-5 months in farms A, B and C, réspe:ctively.

2.7. Statistic analysis | . ‘ ‘.
Data were analyzed by ANOVA. The difference among the mean

. ODy15 gm Was analyZe_d using Turkey-Kramer multiple comparison tests.



Pearson’s correlation céefﬁczient analysis and simple regression were used |
to assess the relationship betwéen the ODy;5 n@ values froni ELISA with
two amtigerils.v The difference in the ‘corr'elétiokn «:Oefﬁciénts of the
fc:gressuioh lines obtained from two 'f‘groups‘ was determined by testing' the

t-value. The results were though to be significant different if p<0.05.

3. Results

3.’1. Purification of antigens for]ELISA

In this study, fqﬁr kinds of antigens were prepared for ELISA
detection. As shown in Figure 1, three recombinant proteins NcSAG/l,
NcSRS2 and NcGRA7 were purified from tﬁe: soluble fractions >}with
Glitathione Sepharose 4B with niolecﬁlar mass of 54 kDa, 61 kDa and 47

kDa. Tachyzoite lysate NLA was also obtained and shown in Figure 1.

3.2. Detection of antibody to N. caninum by ELISA

To Qetect the specific antibody 'assvociated with the parasite-induced
abortion, bovine sera of thé above three groups were examined b}; ELISA
With four a.ntigelns, NcSAGIL, NCSRS2, NCGRA7, and NLA (Fig. 2). |
Among the three serum groups, the mean values of ODyjs nm of group 1
were higher than those of group 2 and 3 in the ELISAs With recombinant
antigens. The ELISA‘ with recombinant antigens cbuldl discriminate
b«etween‘ gro‘up 1 and group 3 (P < 0.01), while there was no statistically
- significant difference among the groups by the ELISA with N}LA.‘ These

results indicated that the specific antibodies against NcSAG1, NcSRS2 and
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NcGRA7 were produced in the aborting cows. Howe:Ver,‘ in the ELISAs
with NcSAG1 and NcSRS2, there was no statistically significant difference
between aborﬁng and non-aborting cows. Moré importantly, the ELISA
“with  NeGRA7 could discriminate the aborting cows froin the
parasite-infected 21nimals (P<0.01). | | |

In addition, means value of ODyj5 mm of each sample group in
recombinant antigen ELISAs were fdund higher than the means of OD
value by NLA ELISA, indicating that recombinant ahtigen-based ELISA is

more sensitive than NLA ELISA in detection of antibody to N. caninum.

3.3. Comparison of antibody response among feéombinant.
antigen-based ELISAs
In order to ‘ex‘amine the distribution of fOD@g .m value between abofting
and non-aborting cows, a further comparison of ELISAs with recombinant
alltigén.s was performed (Fig. 3). In Figure 3A, positive correlations were
found bétween the ODyj5 om values of the ELISAs with NcSAGl and
NcSRS2 1n both aborting cows (rA = 0.68, P<0.01) and non-aborted cows (r
= 0.732, P<0.01). However, When the difference in the correlation
coefficients of the regression lines obtained from aborting and nbn-aborting
cows was examined, no ‘statistica‘llly significant difference was fqund.
This res‘ult‘ indicates that the pattern of antibody production against
N'cS’AGl‘ and NcSRS2 were not different in aborting and non-aborting
cows. Then tried to determine whether the antibody production against

NcGRA7 and the other two molecules have a correlation among animals
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(Fig. 3B and C). A simple régression ‘analysis revealed a correlation
between an‘tibody‘ responses against NcGRA7 and 6ther‘ recombinant -
antigens in aborting cows (NcGRA7 and NchlLsg, r = 0.663, P<0.01;
NcGRA7 and NcSAGI, r = 0.719, P<0.01). In contrast, there was no
correlation in the antibody respbnses froni non-aborting coyws.i These
results indicate that the production of the an‘ti-NcGRA’/ antibody s

upregulated in the aborting cows.

4. Discussion

In the last decade, a large nﬁmber of V. can{z’num proteins have been
evaluated as a pofential diagnosﬁc antigen. The whole tachyzoite lysaté has
been used to deteét the antibody to N caninumb iﬁ several serological
diagnosis tests including coﬁxmerci~alized tests for long time (9). However,
recent years, recombinant antige;ns have been used widely due to its
advantages in specificity, sensitivity, easy to produce in large quantity and
easy to st?ridardiz:e for the p»roduc:t@on of serological assays. N. caninum
and T gondii' are two close parasites, N. caninum tachyzoites lysate
contains rhany proteins which cross-react with T' gondii antibody and the
lysate may also 'contéjin host cell c;'omponént ‘during préparation of the
lysate. These can easily cause nbn—speciﬁc _reaction in the assays. -
- Furthermore, preparation of the lysate by sonication may have resulted in
the degradation/proteolysis of some proteins',,‘ which might reduce fhe
~ reaction with certain antibody. In this study, the OD value detected by

NLA is much lower than those detected by recombinant antigens. ‘The

12



‘results strongly indicate that recombinant antigens have the potential‘ to
- replace the antigen obtained from the lyzed whole parasites for ELISA
detectibn. v |

Evidences have shown that aborted cattle due ‘to’ neosporosis have
higher N caninum-speciﬁc antibody responls‘e than infected but
non-aborting cattle (9). However, év previous study has shown that no
se‘rollogical ‘testb could be used to establish definitively that M. caninum
cauvsed an abortion in an individual cow (11). In order to estimate
whether the production of an antigen-specific aﬁtibbdy is a:ssoéiELted with
abortion induced by N. caninum infection, 62 serum samples were
classified into three groups, :namei[y, aborting cows, non-aborting cows and
heifers and subjected to ELISAs using NCSAGI, 'NCSRSZ, NeGRA7Y, and |
the parasité lysates as antigens. Our results show that a higher level of
antibodies against NcSAGI and NcSRS2 was detectéble in aborting cows |
than in heifers. The :recombinant;’antigens vNcSAGliand NcSRS2 could
- not discriminate between aborting and non-aborting cowS. Therefore,
‘p:roductio‘n of these antibodies might be induced fin parasite-infected cows
through  their pregnancy.  On. the other hand, the levels of the
anti-NcGRA7 antibody in aborting cows W‘ere significantly higher than
those in non-aborting cows and heifers. = Although the analysis about the
time points of NcGRA<7-sp}eciﬁc émtibody prdduction during the pregnémcir
| would be re:quireéd in the further study, these data sﬁgggest that NcGRA7
| might be a new marker for the ‘serodiagnosis- of N. caninum infection

resulting in abortion in cows.
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In cattle herds with endemic abortion due to neosporosis, there is
- often a positive association betyVeen,the‘ serostatus of mother and daughters
(21, 23). There is evidenée that the recrudes‘éier}ce of 121tent infection
during gesta,tion is responsible for an increased abortic»n risk (1}5, 20, 22).
Moreover, a small proportion (less than 5%) of cows may have rei)eate:dly
abortion due to neosporosis (3). ‘On the other hand, epidemiologic data
has shown évidence for ‘protectiﬁvyye imn‘iunityv to N. caninum-associated
abortion when chronically infected dams are re-infected horizbntally (18).
This observation was confirmed when haturally infected dams received an
‘experimental challenge infection (24). These fe]ports make it difficult to
understand why N. cdninum infecﬁon Vco.uld" induce a'bortion.’ Present
study suggested that NcSAG1 and NcSRS2 might be upregulated through
the pafas_ite infection and gestation and that NcGRA7 might piay a role in
p:arasite-ihduced a‘bo‘rti«on. | Therefore, identification of parasite molecules
specifically induced in the aborting cows ‘might trigger an inw/eétigation fhe

mechanism of parasite-associated abortion.

5. Summary

Neospora caninum is a major cause of abortion in cattle. In order to
investigate: whether the producﬁon of an antigen-specific antibody is
associaLted with Neopora-induced bovine abortion, four ELISAs based on
recombinant 'antigens NCS‘AG1>, kNCSRSZ, NcGRA7 and N caninum

tachyzoites lysate (NLA) were used to detect N. caninum antibody in -
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aborting cows, non-aborting cows, and heifers Which were all conformed
seropdsitive to N. caninum in this stqdy. The results show that‘ the
ELISAs with recombinant antigens could detect Hi'gher level of V. ‘canimun
antibody in aborting cows than those detected by ELISA wﬁ:h NLA,
indicating that the specific antibodies against NcSAGI, NcSRS2 and
NcGRA7V are produced in ab»oftihg cows. More importantly, the levels of
the anti-NcGRA7 ahtibody in aborting cows were significantly higher than
'L[hose}' in non-aborting cows and heifers, 'suggeéting; that NcGRA7 would be
a new Iﬁar}(er for the serodiagnosis of M. cdnz’num infection resulting in

‘abortion. o S
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Table 1. Sera from dairy farms infected with N. caninum.

Group Clinical state Farm A  Farm B ~Far:m»C' Total
1 ‘Aborting COWS 7 | 4 5 - 16
2 >Nor1—ab6rting cows 11 25 0 36
3 | Heifers 5 5 0 10
Tol Con s e
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Table 2. Primer

sets for gene cloning.

Size of amplified

Gene Primer
, . DNA (bp)
‘ L&t g ~ A oy
NcSAG1 Forward: 5/ -ACGAATTCATCAGAAAAATCACCT-3 806
Reverse: 5' -ACGAATTCGACCAACATTTTCAGC-3’
. .5t o ‘ ) oy :
NCSRSZ! Eorward. 5 _ -ACC)AATTCTGCGCCGTTCAAGTCG 37 987
. Forward: 5/ -ACGAATTCAAGGCAACTCGTCGTC-3’
NcGRA7 Forward: 5’ -ACGAATTCTAAAATGGCCCGACAAG-3’ 574
Reverse: 75 !

-ACGAATTCCTATTCGGTGTCTACTT-3’
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Fig. 1. The proteins used in ELISA. Recombinant proteins vwére purified from the
soluble fraction of E. coli cultur{e with Glutathione Sepharose 4B. The concentré‘tion
of the r«scbrhbinant proteins was determined by comparing the density of the protein
bénds with th¢ dgnsity of BSA ba:nds in various concentratibns. N. caninum tachyzoite
- lysate was shown as well. Proteins were stainéd with Cc»omz;ss:ie Brilliant Blue. M,
standard rriole:éular mass;, lane“ 1, NcSAG1/GST; lane 2, NcSRS2/GST; lane 3,
NcGRA7/GST; lane 4, GST; lane 5, N. caninum tachyzoite Iysate; lane '6-11, BSA

standard with concentration at 62.5, 125, 250, 500,1000 and 2000 ug/ml, respectively.
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Fig. 2. Detection of antibody to N. caninum by ELISA with NcSAG1 (A), NcSRS2 (B),
NcGRA7 (C) and the parasite lysates (NLA) (D). Group 1 indicates serum samples
from aborting cows. Group 2 indicates samples from non-aborting cows. Group 3
iﬁdicates samples from heifers. The mean ODgsnm values were shown. Data were -
analyzed by ANOVA, and then differences among mean ODy;s am values were analyzed
using Turkey-Kramer multiple comparison tests. - (*) There is statistical significant
difference among the samples (P<0.0S). The ODq1snm values were representative from

at least three repeated experiments.
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Fig.’ 3. Comparison of correlation betWeen ODy415 nm values from ELISA with two
antigens. (A) Correlation between ODyis nm values from ELISA with NcSAGI (x-ray)
‘and NcSRS2 (y-ray). (B) Correlation between ODjis pp. values from ELISA with
NcSRS2 (x-ray) and NcGRA7 (y-ray). (C) Correlation between ODg)snm values from
ELISA with NeSAG1 (x-ray) and NcGRA7 (y-ray).  Group 1 indicates serum samples
from aborting cows. Group 2 indicates samples from non-aborting cows. Peason’s
correlation coefficient analysis and simple regression were used to assess the relation
between ODy4j5 nm values from ELISA with two antigens. Différence of correlation
coefficients of the regression lines obtained from two groups was determined by testing
the r-value. |

26



RARRTEARRIC L BREE R TER
KL X NcGRA7T # o X7 B ZHE L L= ELISA EDORESL

'A%#@@%ﬁ%ﬁm B 4

TEEY) A AKTEH (Neospora caninum) EREHKEEE L, 4. %, 1
FhlezPREZL T 5MBANFEERRETHD, KEXOEETICHHE SN
BHA— VA MIEBKEEESLCHEBEZICBIT 2EEREIICLIVEHRENS,

CRITITIRE, TRV II FEOBIRIER T B & T REELERICE &
B, BOKREE TIXAOTMEDR 40%DFERIZF A AR T FRBRRZ LS b
DERESNTND, LILARL, A0 2534 AT EHUREI L 55
EEEBRHTE 5 MEFBWIETE LRI SN TOARY, 22T, AL I
XA RR T R BRI X D IRES R TR B F2ENEE R T 57202,
3 R DA X FUF & FI\ 72 ELISA Va2 e L, WEEEIIE T O R 4 A K 7 [H i
BRESGROBRHERAZ, ﬂ o ‘

[hPist & 53] 16 BEOVREESMIE, 36 BHOIEFAELDE, KO8 10 BEOIELLE
4 (FHRBORVE) MERERY LI E L, 3 ARTEHAOTERR
HUR T B NeSAGL, NeSRS2, B UEBSMIHIE Th 5 NeGRAT DIEETF & 72
NRBEEIC TR - R L, ThENOEME & L7 BEFIEL L7 ELISA

BRI LT, B, RMEBL LTRARARTERERESZ VA EETRE L
7= ELISA ¥EZ Az, o E

FERLEE] 1. 3 FEORMZPUES B 2 ELISA IO WP b 4 HH

JF%& FAV i BLISAYRIC X 0 EE MBI TN 5 2 & 2SR S, 2, M#% NeSAGL

& NcSRS2 % V72 ELISA {ETlE, IR L W IREFOF N BV IIRE 2 A1
LT ERRINT, T2 L, MHBLZ NeSAGL & NeSRS2 % AV 7z ELISA ¥ TGl

WREE LTS A RAT D L IETE RN otn, DI b, NeSAGL &
NeSRS2 BB FLHE L, SEIRHIPIC A U Th 5 RS E X B, 3.
PEZE D NeGRAT H5 BHURIZIEINES LV BHEIZE o722 L 235 NeGRAT 1% A
ART FEPE R THREICERT AR TH D RS RE SRz, £L
T, NcGRAT (EAA AR T EARLEIZ Lo TR EBZENDHELHRHTHDIZ

BN — IR0 DB ENRB S,

[#58 1 AE#X NcSAGL & NeSRS2 % FU iz BLISA ¥ T, #iPE4R b EFES D
- HMICHEZSAROD Do eDizxt LT, ##z NeGRAT & /2 ELISA AT
X, L L IERESOMICEEZENRO bz, ZOT LA b, 2 NeGRAT
%Rz ELISA BElE, R A RRT FEBREIC L 5 HEFERTE 5 2 L%
B sz,



