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BAMIXESGMUEZATHEERYIMNMAER) CBFINAERTEELY
BB BAHBARBEDYOTEREREIRROFLEGRRAEE - OFEERE
ZyBANLNRE RARETRVG AL FTRERD > MAREER
WA T TR - B BEHBERS  BALEAMRENTOC  HEA4 R HiK
BIE o RSB BEZTFREMEAAKRBARR T S 8N B R %% K M0 -
FFRBOGHANBTEELRABMBEY LR ERVTENLFTRBERE A5
AR - Bt wiTiE i 56 ME$%iﬁm RAEBEBGRHABEREZ
*%z%°$%§M£ﬁﬁAﬁ%ﬁﬁ&@mmmwﬂmr#Aﬁﬁﬁﬁ&@zﬁ—
HRAPESERTRGREZ THMERE RN — ﬁﬁfai&ﬂ%ﬁﬂliiﬁﬂﬁﬁﬂﬁﬁéﬁ B
Wihik o B —Sehind &R T Inmuno-PCRERTHUA R AR ERERRNG
£ M A EHE L AR RT-PCR #v ELISA $ £ €6y % ik - BRAMNECERT 8 Ak
Rk ETHRBRYHEBTHALAGHRERERAN - RTRELSEA - AAUAM
ﬁfﬁ&&%%&%ﬁ%’i%%ﬁ%%%%ﬁﬁﬁDM&uh%%ﬁ%ﬁﬁ#%&
—# 0 MAEM B biotin/avidin £48F X > WU TEHERE S U T HMLL KA
HRE - BRI RBE TR TS DNA E#E& 464 —4 » @ A4 Immuno-PCR &
ARBRBRBEE  AMBATAF ENAABEFERAOMNE  AREE - HOLET L
WAt T MO B E B3t E ﬁ?f-’ TARAE IO0PFU sy H 8 > D E HFeL S oGE st

R - FHIERURBIBEFHRRZ AL -
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Case numbers of Japanese encephalitis (JE) in Taiwan area have been greatly reduced
since the universal administration of vaccine; however there have still been several confirm
cases every year, Diagnosis of JE is mainly dependent on the sero-conversion or/and virus
isolation. Isolation of JE virus (JEV) has been extremely difficult since the amounts of the
virus found in patient sera were very low and the virus was only detectable during the acute

phase of the disease. Furthermore, JEV is sensitive to temperature and the specimens have

to be stored under —700C to maintain the viral infectivity. All of these reasons mentioned
above have resulted in that no JEV has been isolated from the patients during the past 40
years in Taiwan. Therefore, development of a quick and sensitive method for JEV
detection will greatly facilitate the JE diagnosis. In this project, we combined the
specificity of antigen-antibody reaction and the sensitivity of polymerase c;hain reactién to
develop an Immuno-PCR method for detection of JEV infection. During the first year of
this project, we have established an Immuno-PCR system and found that Immuno-PCR is
much more sénsitive than ELISA and RT-PCR. However, the current protocol involved
many steps of washing and easily res_ul'_ted in false positive. In the second year of the
project, we have established new approach of Immuno-PCR to cut—dow;vn the tedious washing
procedure. Instead of biotin/avidin binding method, antibody was conjugated with reporter
DNA directly. By this simplified Immuno-PCR method, as low as 100 PFU of JEV could
be detected. Further experiments will be required to improve the sensitivity and specificity

of Immuno-PCR for JEV infection.
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¥ %% % (Flavivirus) & — 4. B F shE 8 (envelope) sy #ydhss £ > #38~50
nm > 4 d7 8 A $ 4% (arthropod-borne) £ &4/ (vector) W EHNAHMUR S
R En iyl — & B 643k 9%5 B (Shope et al., 1980; Monath et al., 1986) - % K % H1&
HHi %4 41 (antigenic complex) #9420 6132688 % B (Calisher et al,, 1989) -
Wk —BRsicandEsag  (linear single-strand positive-sense RNA) -~ 3’3 fpoly A%k
#HoAEAASERAH1 kb LmHHRNAY R F — ko) B 342 % (open reading frame ) -
BHF AR — % & & " (polyprotein) ; £ & ¢4 % =B 4414 & & F (structural proteins )
R-cfadksMitE e X (nonstructural proteins, NS) » R ia s %4 %5 C-PIM-E-NSI-
NS2a-NS2b-NS3-NS4a-NS4b-NSS 3’ - R & MM E S H £ &6 ) (capsid, core;
C) Z&a % » aTB (prematured M; prM ) B & K B 5r 58 (envelope; E) B &% © £ 3
BHMEQTEBHEAEE | 8BIENS] (glycosylated NS1) ; & 4B 4 (hydrophilic)
% &% - NS3:ANSS ; w1E Bk (hydrophobic) &\ & & » NS2a » NS2b » NS4a
ENS4b - MpER AR T TREZFEBAR LB EZT SRS HE N
B L - M B A8 X &% (Japanese encephalitis virus) & %% % % (Dengue virus) %%

AREFZ_HEERKE -
AR XA w B RMERFAI ARG SMIE R ERBER - LENWE TAS
RABMEREEZSNAR LEAMANAERBEAFIBRRECARRES 1
(Umenai et al., 1985) - @EA£ &MHE - B KK iﬁ“ﬁfﬁﬁ‘f’%ﬁfﬁ)ﬁéﬁﬁ%% ’
WHFLENRRT  RARAEZRHBHYBERE - HENRBAMERLT BB LD

Bl RESOHFHAFRAETCREEE  REKBEI0244 - HP206A%T  + 58 A



OHAEBRATO6 FHEADETESLS REASSEA 2EH RV REITERAHK
FREALASZHGEE B RLRRAESETH  ZRE64F IR B KA X% 5 B
HHRTHEE  REATZ4S845B85214% AT 13ART (RAERG6 ‘%;) r
BADHEEERI0 FHADRTEON6 - E214ZRERP T HLICA (822%) %
FETHE  BRIRBAHIBA TEAOHERH006 (Hragkd 1993 ¢4
REALMABN 1995) - BN ERMBABMEAR TR YRR LAMZERY
i & A% (Joshi, 1987) » R iR B B1967460 1 B A FEAR A 19915 630.17TA
(Okuno et al., 1975 ; National Quarantine Service, 1992) « # £ 1986-1991.2 P #1162
L AAEERERATE2M (13%) BT BRAYEE (Kuetal, 1994 BB
HE 1992 AFEZEH) - OEBEFTPHPALTRCTEHBATHAR
FIABRIEEVIAERE O NI AHERRRPZERMELER -

BE B %ﬁi}% E W85 E e F Aot )% ( plaque reduction neutralization test) <
BEREREE N A LFL (Russell and Nisalak, 1967) - AR F B R ERE
LEARGIRARMN  BRAEE—AFUMORE RS B FELE - BRE 528
3 & Bose B(Aedes aegypti) 143 » RN AR BB ZFBARE £ A0 P HNE L&
B BREBFERRAHRAFTEMN N BN -RPBEAN  TERARHERE
o B E b 3 (dengue hemorrhage fever [DHF]) A ﬁ‘?ﬁiﬁ;ﬁﬁﬂﬁﬁ( dengue shock
syndrome [DSS]) ° 2B FHYF B~ BARRLEEHR 2% ST AHEBDHF 5
HRALGRAEELAERRE  LARSABLETROVR OB ERERTRERAES

(Monath, 1994) -
BERABAREROEGE - MARTHEE  SBEALRRIEHL aRhE

FHBRBERD ER DR E - BRTHEHFTR > BTHEA R AR#RG



AE - BUNBRERLEABRETEL » BRARF —HUBRERETHAILE LA - R
124, HARMYAEEREROREFRAREFR - EHEENR, RERFR
P B2 RS HADHI/DSSH M B MWRAFESHE S -DHF/DSSH X 2x fk 045
BHERMAE R hmA Bhst - T RALELTH > SRadsf REsFT
B E g R E c —MBRARTiEI%~10% K& T EAENOERELMEHAERR -
BAECINAEREREYTIRDHFDSS  MEAAEATRRASMHGRE 2455
Fley € &M (reviewed by Monath and Heinz 1996) - 4]4o4 19802 37 » £ B & &
DHF/DSS# & %% % £ 2 UDEN-24 £ » 1219804 2 4% » B{SADEN-3RDEN-45x &
BAER - MARRI9762]19784 » 4DHF R A s # ey R E % E R ADEN3E ¥R, -
HAXDHFHERERRATYVEM T » ARFFLEREFOEA > REHMBAR
R&hesmEsk MAESYRE R (Halstead, 1989 ; Sangkawhibha, 1984) -
RERFEHBHHAHCEEG (Capsid protein) &K ¥ iEfy g8y B AR B AL
(single positive-stranded RNA ) prég s, > A& #430nmA 4 » A @RIA B RHBAGES
-M%& & - E% & (membranc protein ~ envelope protein) - MR8 B ey sh 2B E M
A BESAEE AN S0nm (Henchal et al 1990) « 4 8 $ M IE o 4 BE A% B2 2
& #11 kilobases » b % AR A% 85 4% 8L f# & — 18 £ 10 Kkilobases & & #3¥4E (open
reading frame) - AR L F et  RENERUBEB A AEN —ETRE Y
(polyprotein) (Henchal et. al., 1990; Preugschat et. al., 1990; Chambers et. al., 1990)
¢tﬁﬁ5@§éﬁrf&%z.@awz%ﬂ.@ﬂ$% (signalases) Rk # A% &G 8% (proteases)
RIE > R E = EAEENRESWC - E-MESURE Y @A ESHEE S NS -
NS2A + NS2B - NS3 - NS4A - NS4BRANS5 % & - mE LSRN EAF & B i

NS3IE a &N TH A% Gt (protease) » Ciy 7 4t A s BE 4 Bk AL 3 B & (RNA



helicase) (Bazanet.al., 1989) » MNSS& & B 7T #& & b A% 55 4% 8% B M 45 69 42 8B 4% 8 &
A8 % (RNA-dependent RNA polymerase) ( Chambers et. al, 1990) » NS2A &NS2B
EBHFAMG TG R LR E LA EF F #(Chambers et. al., 1990; Speight et. al.,
1988) ' NSAAR G ERNSABREGAELRFE > F THASSHEE LSS BLBE
F (RNA replication complex cofactors) ( Speight et. al., 1989) % M &NS1& & &
BE o BATF&n RS - AR EOARERAELF AR -

RIHERLBAHBAKASHS T2 RAREVHRAFLHHRAELT - 8
FEEREZSBEAL LR BEAGMNE ONS 2bhkPuER)  MAR
LR BRAMAT T 78I - B4 mEHBEER 0 BALERAEN-T00C HH 4
FEMAE > AR RBEZTFREMAFUBARI T IR DA EAES R
ke FTREYGHRANBYELHFRELMEY L BHRA a‘ﬁéﬁé@m:‘%ﬁﬁ:‘kﬁ ’
AERFERHER - Bt > iR BB D AR R RG> BAHLE BAME
BRZEHRZE -

3+ SR AR fa%ﬁ#%ﬁﬁm‘gh(r’c& polymerase chain reaction) 2 38,4%,
DTS R IR — 18445 (Tnnis et al., 1990 ; Sano et al., 1992) AExeei
RAERT R EADNAB Y - Hiv A 3B 2T oA 4o ey 22 & © 19924 Sano ¥ A oL
B4 %25 % (Ruzickaetal, 1993) » # HPCRRIFAIE SLB &40 05
BRE-—HTURZBBENROT B2 AH4AX B R34 R A (Immuno-
PCR) « Tl RIS80MER B #F » thELISAS T4 T+ 84 - A T RAHARL LA R
SEFRMAS  SORBIEEAZ S — RS F RN AL RN R

Rt — 164 BB 8 Wik B ok M B B AL BB H 3% -



%&ﬁ%ﬁié%&ﬁ%%%ﬁfﬁﬁ%ﬁ%ﬁ$%@ﬁ'ﬂmmMMW%)i
Zhou (1993) %’-}\iﬁ—-ﬁ&iﬁﬁi%ﬁfiﬁﬂﬁiﬁ WEk . AR HRERLE — (The
principle of immuno-PCR) - AR ERBAMAZ o FRB BRI L6 % KN Ra
AR R E-MRBAMER IR E &3 K 0 B Streptavidin it & Biotindk & 6 DNA
RERMBE » 24 H UPCRE & R 3 ADNARRE » &i& ¥ ¥ 8 F ik 22 & Ethidium bromide
# &1 (Sambrook etal., 1989) » FPCREMIP R AR IBEFAL » BT UG RibH
ERAR Lo FRBRATEABAMERFRR - AHFFRAFTERANERY
b KBATEHREIREFRREL  PTREIRNEERTE A KRB ESEE
R RLBNRRAZRFRREIATH - AaFREEREER-BA LR
£5 0 RBREERTHELENOMRE - T RH HOCRE]) TR R 5 AAT T 5 9%
WK 2 -

% -5 $ R CERIMmuno-PCRAET TR R EF R AR ERRGHFL -
7 B B E 4 ANRT-PCRAFLISAZ R 65 3 - BRARMEERT 8 A RIVAHR
g1lmmuno-PCR&Y 7 7% * AL BB EKHFELAF R AT BAN -~ RTRESY
AeoMRAES —FNA&ME— PR RARAMANT X 2534 8% (AR=) Al
BABDNARILR W F AL E LA —# » M A A o B — P A7~ 2 biotin/avidin &k 4- 43
ﬁﬁ’%%ﬁﬁiﬁﬁﬁﬁﬁ%ﬁéﬁ?ﬂ%ﬁﬁ°%%ﬁﬁ&%ﬁmm%m%&ﬁ
B =) 4 A Immuno-PCRAB AT E (FE4ELTEOHE=RFEHLEB) - AR
B %7 #] A PCR-ELISA Kit ( Boehringer Mannheim ) #4178 518 8] 2] B L3058 » TAEA 3)

FRIH ALY -
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WRZ Y-
A BABERESRICN G RZbE o B ES TR -
1x105 pfu RS 4 & & B ABS X% E 48 B4 (ip.) 2% X (Harlow and
Lane, 1988) » $TA3-4 BB RKAHICRP B AR » MR EHMNI2ZIXANERR— R
do o BB S RS B A AEF-TOOCH A o A R 2 B A ST 48 SR f k3
BBEBERYG  GBECREFR  TRBHENTCHA -
B. tafba it A ¥AIRAE
BHK-21%C6/364a i tAmoi=0.1 8 £ X R HF R F R REL > miasshREECS
EREFN-TOCHA - BEMH T RE AR E (plaqueassay) * i LA
#6152 HAFEM % $ R A0 ABHK-21 £ - 370Cs8 % — BN FF R 42 Ao
AH LB (agar) 238 &A% EwRiE  Rorystal violet: &3 H R F 25
ri ¥ (plaque number) - .
RMILBA TR RE -
FE Bt sk mEkIE AR A % E(1-100 pfu) 42 # £ 550ml &5 0.1M bicarbonate
coating buffer (pH9.6) » B A% E3& %8 (microtiter plate, Maxisorp, Nunc,
Denmark) (Ruzickaetal., 1993) »40Ci% 416/ 8% M ER R B A R LB 2
AT R ERHBLEREHRPEL NG AX af B EAEHE - AHER
A TBS ( Tris-buffered salin, 150 mM NaCl, 20 mM Tris-Cl, pH7.5, 0.02% NaN3 )
==k 4% 2A200ul MESTBS( TBS, 4.5% nonfat dried milk, 0.1M EDTA, 1mg/ml natured
salmon sperm DNA, 0.2% NaN3 ) ££379C#4blocking %18 +)»8% (Sano et al., 1992) -
HRAMRA -
shibey B AR X 45 BB HIH - Biotinf2 ke 48 £ 4 H &% (biotinylated sheep
anti-mouse secondary antibody ) ( western immunodetection kit, Amersham, USA)
7% LA Reagent dilution buffer (RDB ) #%2 > RDB# 4 #H + 492 — 6SMESTBSHo
+ 4% 2 AL TETBS (TBS, 0.04% Tween 20, 0.ImM EDTA) » & — Ao A S H LB &)
AR TIE DA ERA R A ATETBS A Z % » X £ B IE4S

11



Bt &4 45 4 (nonspecific binding)

IV. % #Biotin3Z it 9DNAK #& (biotinylated DNA tag) -
— F%354-bp é1,4 % Luciferase 4 B 1 89DNA K £ (nucleotide 607-960) ) » &
% ¥ 345 ADNA tag o 3§ 3£354-bp DNA B B BAPCRJF % 3% 7.4 i€ s # TA-vector

(Invitrogen) A #]2 14 69 T4 o €4 36354-bp DNAR fa sy K # (plasmid) 4§ 14

103 42 #5Eco RI{ New England Biolabs ) 4% Al 1% » & £42.5 unit Klenow fragment (New
England Biolabs) 24 & 20uM Biotin-14-dATP (BRL) R #¢biotinylation (Zhou et al.,
1993) » 2 4% 4 34 ¥ ¥ B § sk #FoGene Clean kit (Bio 101) R st At -

V. Immuno-PCR (Zhou et al., 1993) -
FLB B O 1% 0 50 pl 1mg/ml#Y Streptavidin (Pierce, USA)#§ je A B —EFLA 4 A
58— AR EE RIS 0 B A S0 plARDB# E 52.3X10-19 molecules /pl#y
biotinylated DNA tag: 1/ B & /& — 18/ 8 Je 49 1% » &g 3 770 79 69 DNA % tL GeneAmp
(Perkin Elmer)#&30 cycle&yPCR amplification R 3% A H 3% - :& A #)primer set % 5"-
GGGTTACCTAAGGGTGTGGCCCTTCCGC-3' 14 & 5-CGAAAGAGGTGCGCC

CCCAGAAGC-3' » #—fBlcycleff (L35 U F =B 5 BR:950C— 2448 » 550C 445 14
BT20C= 4548 - — AU E AT BRI R G HH6ILBAFLER - 5 ulegPCRE
g BN 1% F £ B ¥ €k 0 £ethidium bromidet &, » AUVEBTRE 4 —
260-bp DNAR BRTTHE R MEZBGHER -
VI. ELISA (Sano et al., 1992).
Streptavidin-alkaline phosphate conjugate (Western immunodetection kit, Amersham,
USA)ARDB##£% » ML B HARER €8 — B Fidgtd o 250 W Img/ml p-
nitrophenyl phosphate disodium substrate (prepared by Sigma's pNPP capsule) in 0.1M
Tris-Cl pH9.0, S0mM MgCly 2 &,104-487% + 2250 ul 0.1M EDTA# b B /& » 4 £ 48
L ELISA plate reader££450nm B 3% -
VIL # 31 % =4 Immuno-PCR.
45 DNA -Antibody conjugates & 4 £ F =48 5 B
1. Reduction of antibody by 2-MEA
2. Activation of DNA tag by Sulfo-SMCC
3. Antibody-DNA conjugation reaction

12



Activation of antibody *

| antibody (1 mg) dialyze in Centricon-30 against Buffer I (100 mM Sodium phosphate, 5
mMEDTA pH 6.0)
{ add 2MEA-HCl to 50 mM
{ incubate at 37 °C for 90 min
{ cool to room temp
| apply to an Excellulose GF-5 (KwikSepTM) in Buffer
} collect fractions ( 500 pl/fr)
} pool Ab-containing fraction
| dialyze against Buffer I, concentrate to 40 pl
- Activation of dsDNA

amino-modified DNA (~200ug)
| dialyze in Centricon 30 against Buffer II (100 mM Sodium phosphate pH8.0)

J add 1 mg (solid } Sulfo-SMCC

| incubate at 37 °C for 20 min

| cool to RT

{ apply to an Excellulose GF-5 in Buffer Il (100 mM Sodium phosphéte pH6.0)
{ collect and pool fractions |

| dialyze in Centricon 30 against Buffer II]

} concentrate to 40 pl
Ab-DNA Conjugation Reaction :

{ pool 40 ul activated DNA and 40 pl reduced Ab

} add Buffer IV (100 mM Sodium phosphate, 5 mM EDTA pH 7.0) to total of 200 ul
| reaction at room temp for 2 hr (in the dark, with gentle shaking)

| Store at 4 °C
Purification of Ab-DNA Conjugates :

{ Protein G (or A) Affinity Column (to remove free DNA)

{ Qiagen tip 20 (to remove free Ab)

{ elute with Buffer V (50 mM MOPS, 1,25 M NaCl pH 8.0) and collect the elute

13



{ dialyze in Centricon 100 agéinst Buffer VI (100 mM sodium phosphate, 1 mM EDTA pH
7.0) |
| add acetylated BSA (0.1 mg/ml) and store at 4 °C
Immuno-PCR assay -
{ In a 96-well microtiter plate
| add 50 ul/well serial dilutions of antigen
| incubate 4°C overnight
| wash three times with TBS/Tween buffer (25 mM Tris, 50 mM NaCl, pH 7.4, 0.05%
Tween-20) |
v add 200 pl/well of PBS-BLA buffer (10 mM sodium phosphate, 150 mM NaCl, pH7.4,
2% BSA, 10% B-lactose, 0.02% sodium azide)
} incubate RT 1 hr
{ wash 3 times with TBS/Tween buffer
{ add 50 pl/well of appropriately diluted Ab-DNA conjugate
} incubate RT 1hr
| wash 6 times with TBS/Tween buffer
{ wash 3 ‘times with ddH20

J PCR reaction as described above

14




$ X
LEHAEHENE £ KA H P Immuno-PCRE &Y LA T LT &9
(1) ¥ #BiotindZ ik 4#yDNA R £ (biotinylated DNA tag)
(2) 3% 3 Immuno-PCR &5 K % % B
(3) th#Immuno-PCR#RT-PCRIX & ELISA %Y & 8 &
(4) 323 % =% Immuno-PCR#&) K B 5 8%

¥ -5 84 42 0BTImmuno-PCREXTURA RARRERFNAEGHFLE -

AR FHELRART-PCRAOELISA¥ L e h ik - 2R BMCHERT BRI ARG S

* o ﬁ-ﬁéﬁx@f_\"‘ﬁ{ﬁ_ﬁ% ALAGHETBAN-RTBELEHA - AAURNE—F

BRAPEENFTE EEH ARG R AR BADNADILEG S AR ES A&

F ik A %mbiotin/avidin,s%%amﬁ P ARTEERETS NS EMERTANFE - £

A EHEF N K787 Immuno-PCRIL#F ey 3 344 T AT 89 ¥ 3%

1. Preparation and purification of Anti-JEV monoclonal antibodies: 4% #1418 KB X
7% $Envelope A ANS1#) EAk B o MK A A ¥ % > 3 UE-Z-SEP kit §4
it » B s 3F 45 B Bk LA 4 L Protein-A/G sepharose & X 461t » R4 E o B BEAFF o

2. Preparation of JEV and JEV-infected mouse sera: € #| A 42 432 4 fm § C6/36 4 BHK -
2URAFH A BARM AR AR TEIC PFUMI - 3% B AR A5 £ 602 Ao
F O R A-TOCKEHA -

3. conjugation of DNA Tag with antibody: &#|APCRA i X &4 RDNA Tag» £ 5 ¥
WHDNA Tagh il 4 EAHFRA_FHSOHERIK - HHREATHEARS

A& # A A typrimerds & FeDNA Tagit $ Ao b2 6 0 B ok & & #4% #t primer

15



A $3 3 HPCRey & 3t B A1 % #2477 B & MetaPhor agarose 2, & NuSieve GTG
agarose R 7 BiDNA Tag#primer ( B 7<) » B b /bi@ 49DNA Tagfodi 483 4 3
REATH AT TFERRREEX —F SR (BL) -

12 x ¥ — X Immuno-PCR&; R 5 ¥ 34 -

HATTAA L HEAFHDNA Tag/fifh > B K4 Immuno-PCRY X » REHX

18 ;) positive finegative &) 4 A& » £& 7% 4 false positivedd 5 T @ & £ #2 = Immuno-
PCRéyE# A THIPPFU » R Fia ke Bk (HA) » e -
PCR-ELISA: E X & & 12 % #| A capture probe L & biotin » $ coated 4= well A &
strepavidinés & » i & #] AADNA L #DIG#anti-DIGR & » @ BAELISAF X 2 &, - A
UPCRERZR A BB EABBFTXPTH4 FEANKERRKSEER - £41
%4 % #] H FluoroAmp T4 kinase oligonucleotide labeling system (Promega)#§ biotind:
#|capture primer_t. » 3. B #1| F anti-biotind 4 R #5342 capture primer t. % 3 I biotin o
B F R WPCRA & ¥ #s ADIG-dUTP (Boehringer Mannheim) » 4& & % 44 PCR & 4
447 &% %7 & ADIC-AUTP 4 # 18 fa. » 87 DIG-dUTP# & 4 # 4 £ DNA
7 - 18 & $] B PCR-ELISA Kit (Boehringer Mannheim)#% 179 4 7& 4% 3] £ “.—;ﬂ*ﬁﬁ ( data not

shown) » TREAF FHRH XRBLXGBEANF HELE -
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M = : The principle of PCR-ELISA
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