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UV por 10. 20 y 30 min.cuyos explantcs fucron irradiados en capsulas Petri de 1;uarzo en 

campana de ftujo laminar.(Jordan.1991; 7.9 lnfonnc Tecriico.-Contrato 90/9~ Mayo) El efccto 

negativo de la luz UV y agentcs mutagcnicos soble desarrollo radicular y morf ologia de los 

brotes tambicn csta dctallado en dicho inf orme. 

A travcs de la visita en Encro 1993 dcl Dr. Alejandro Mcntabcrry de INGEBI en Santiago. sc 

discutieron algunos metodos para la dctccci6n de virc•sis. Una cstadia por mayor ticmpo en 

B.Aires no se justific6 dcbido a quc primordialmentc habia sido concebida en rclacion al 

supuesto uso de nuevos plasmidos o construccioncs disponibles. gencradas en algunos de los 

otros paises participantes. Hasta fines de Abril 1993. sc evaluaron rcspucstas para dctcctar 

prcsencia de PVX y PVY en parte del material en cstudio.Se evalu6 un total de 225 muestras. Sc 

probaron el cv. Desiree trai'do de Mexico (CINVESTAV, Dr. L.Hcrrcra-Esuclla) y cvs. chilenos 

N11s 1005. 1079 y 1200 proporcionados por cl Dr. Andres Contreras.de la Colcccion de 

Gennoplasma de Pdpa de la Univcrsidad Austtal. 

MATERIALES Y METODOS 

La tecnica de detecci6n corrcspondi6 al test EUSA cuyo kit fue ccdido gcntilmentc por cl Centro 

Internacional de la Papa (Lima, ~). atcnci6n dcl Dr. Luis Salazar Cipctodologia adjunta). Las 

plantas fucron inoculadas de acucrdo al prorocolo indicado por Tozzini ct al 1991, los controlcs 

positivos de PVX y PVY fucron ccdidos por el Coordinador Dr. Esteban Hopp (como hojas 

liofilizadas), protcgidas debidamcntc. Para su uso, cstc material fue maccrado y somctido a 

buffer de cxrracci6n a ra7.6n de 5 ml de buffer por cada 0,05 g de material liofilizado. Esta 

suspension fue ccntrifugada a 10.000 rpm por 5 minutos agregandosc al sobrenadantc ;oo mg de 

carborundum por ml. 

Los explantes de papa de los difercntcs cvs. y tratamientos, fueron inoculados con t6rula de 

algod6n y sc mantuvieron a to mcnos 3 semanas en crccimiento in vitro en camara de cuhivo a 

259C, con 57 uE m-2 s-1. Posteriormcntc, las mucstras para la prucba ELISA fueron recolectadas 
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en bolsas de polictilcno y maccradas con buffer de cxtraccion en rclacion 1:2. centrifugadas a 
. . . 

10.000 rpm por 5 min.; el sobrciladante (200 ul aprox) fuc cmpleado para la prucba. 

Cada muesrra (dentro de un grupo) concsponde b:isicamente a una plantula rcgenerada a panir 

de brolcs de un explante foliar de 1 cm2 de papa. del cual pucdcn originarsc simultineamcnte 

hasia 15 plantulas en forma dirccta. morfogcncsis quc evita y no rcquicrc el paso intermedio de 

formaci6n de callo (Jordan. 1990. Contrato 90/92. ler Informc Tccnico. Octubre ). 

RESULTADOS 

De acuerdo a los antecedentes indicados por Meza 1991, (lnforme corrcspondicnte al sub-

contrato Nl'90-91 del mismo Proyccto) al evaluar rcsistencia a dift:-entcs virus en la· coleccion de 

germoplasma de la Universidad Austral el clon 1005 cs consictaado rcsistentc a PVX y sensible 

a PVY de acuerdo a Ia detecci6n NCM-ELISA (mcmbrana niuocclulosa-ELISA) y tambien 

dicha rcsistcncia a PVX habia sido detcctada antes por serologfa y determinaciones visuales 

(Contreras y Banse. 1982; Contreras,1987). Nucstros resultados. igualmcntc con ELISA, 

(Microplates)° indicaron quc para los cxplantcs regenerados in vitro del clon 1005.(sin 

tratamientos inductores de mutaci6n) se manticnc inalterable la rcsistencia a PYX prcexistcntc 

(Tabla 1). mosttando algtinas muesttas rcsistentes a PVY (Tabla 10). F£a1clamentc para Desiree 

en ninguno de los tratamicntos inductores posiblcs de mutagcncsis se altcr6 la condici6n de 
r 

aparente rcsistcncia visualizada de las mucstras ante PVX (Tablas 2 y 3). Sin embargo, siendo 

cste cultivar sn.sccptiblc a PVY. nuestros anilisis mostraron una eventual inducci6n de 

resisrcncia en algunos rcgcncrantcs, ~specialmcnte por Bromuro de Etidio y UV30 min.(Tabla 6 

y 1 ). 

En forma paralcla. cl clon 1079 refcrido en la litcratura como rcsistentc a PVX y susceptible a 

PVY (s'*eprible en pruebas hechas por Meza, 1991 aunque rcsiMenre por por serologia e 

inspccci6n visual, Contreras y Banse, 1982); muestra la man1cnci6n de csta rcsisrencia al vims X 
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posterior infecci6n con PVX y detecci6n con ELISA (Tabla 4). Por otto lado. aparecc resistencia 

ante-PVY dadas las rcacciones negativas con PVY (Tabla 8). Un efecto similar de variaci6n 

hacia resistencia a PVY causada por UV sc observa en la Tabla 9. La producci6n de plantas 

PVY + y PVY- sc observa tambibl en el cv. Desiree despues de la aplicaci6n de luz UV. Naranja 

de Acridina. o en prescncia de Bromuro de Etidio (Tablas 6 y 7). Concluycndo. la comparaci6n 

de las intensidades de la reacci6n de coloraci6n para la prueba ELISA obtenidas para el control 

original de PVY (+2) y el clon 1079. en relaci6n a las plantulas expuestas a agentes mutagcnicos 

y a distintos tiempos de luz UV. presume que la exposici6n a estos ultimos reduce la 

susccptibilidad a la inf ecci6n (PVY + ). es decir existe un aparente aumento de la resistencia a la 

infecci6n. 

Tambicn cl clon 1200 que es resistente segun la litcratura para PVX y sensible para PVY 

(Mcza.1991; Contreras y Banse. 1982) mantienc esta condici6n en los resultados obscrvados en 

nucstto laboratorio, aunque apaiecen algunos cambios en ensayes de plantas transformadas por, 

pGV 2260, aspccto quc dcbc scr estudiado en mayor dctalle (Tablas 5 y 11).llustracioncs y 

dctallcs de rcspucstas morfogcnicas y variaciones morfol6gicas obscrvadas en las plantas de 

algunos clones tratados con luz UV y agentes mutagcnicos, fucron informados antcriormcnte. 

Evaluaci6n de los resultados expuestQs en tablas. r 

Los conuoles PVX y PVY positivos de cepas originalcs dicron rcacci6n positiva en cada una de 

las series. 

La intcnsidad de la reacci6n de las cepas y muestras que sc prcscnta en las tablas 1 a 11. se 

codifioo como siguc: 
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O= rcacci6n negativa 
l= rcaccion positiva ~eve 
2= rcaccion positiva mcdrana 
3= rcaccion positiva intcnsa 

Detecci6n de PVX 

Tabla 1: Dctecci6n de resistencia a PVX mcdiante la prueba ELISA de plantas rcgeneradas a 
partir de explantes de hojas del clon_.1005. 

Nomcnclatura N9 Mucstras PVX Observacioncs 
In tens. 

Exp.4*br.l 6 0 
Exp.4 br.3 2 0 
Exp.8 br.l 2 0 
Exp:;8 br.2 2 0 
Exp.8 br.3 1 0 

30min luzUV 

Total de la muestra 13. 
*Los c6digos 4 y 8 corresponden a dos explantes de hoja que in vitro originaron brotes 
identificados como 4-1, 4-3 ,8-2 o 8-3. Cada muestra corresponde a replicas de los brotes 
dcrivados de un explante original. De 13 mucstras todas rcsultaron rcsistcntcs; como cste clon cs 
rcsistcntc, no dcbi6 ocurrir variaci6n somaclonal in vitro. 

Tabla 2: Detecci6n de resistencia a PYX mcdiante la prucba ELISA de plantas rcgcneradas a 
panir de explantes de hojas dcl cv. Desiree somctidas a dif crentcs tratamientos con luz 
ultravioleta. 

Tratamiento N"llmuestras PVX+ 
In tens. 

UV 30min 8 0 
UV 20min 6 0 
UV IO min 7 0 r 

De las 21 muestras todas rcsi;~taron negativas, es decir planrulas rcsistentes . 
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Tabla 3: Dc1ccci6n de rcsistcJtCia a PVX mcdiantc la prucba ELISA de plantas rcgcncradas a 
partir de explantcs de h<'jas <!el cv. Desiree. somctidos a bromuro de ctidio o naranja de acridi~a. 

Tra:amiento 

Control 
Nar.Acrid.0.01 
Nar • crid.0.9 
Brom.Elidio 

Total 41 mucsttas 

WMucstras 

18 
4 

12 
7 

PVX+ 
lntcnsidad 

0 
0 
0 
0 

Tabla 4. Dctecci6n de rcsistcncia a PYX mcdiante la prucba ELISA de plantas rcgcncradas a 
partir de cxplantcs de hojas del clon_!fil2 somctidas a luz UV. 

Nomcr.clatura Numero 
Muestras 

Expl.5 brl 1 
Expl.5 br2 4 
Expl4 brl 15 
Expl.4 br2 4 
EApl.5 brl 6 
Expl.5 br2 1 
Expl.5 br3 2 

Total 33 muestras 

PVX+ 
In tens. 

0 
0 
0 
0 
0 
0 
0 

Oi:>scrvaciones 

30min luzUV 
30minluzUV 
30minluzUV 

Tabla 5: Detecci6n de resistcncia a PVX mediantc la prucba ELISA de plamas regcneradas a 
partir de explantcs de hojas del clon~. 

Nomenclatura Numcro PVX+ Observacioncs 
Mucstras In tens. 

Exp.2 br.l 3 0 
Exp.7 br.2 15 0 
Exp.7 br.2 3 0 (Agrobactcrium,pGV 2260) 

Total de Muesttas= 21; todas rcsultaron rcsistcntes.Dado quc cstc clon cs resistentc, no debi6 
ocurrir variaci6n somaclonal in vitto. 
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DclecciOn de PVY 

Tabla 6. Dctccci6n de rcsistcncia a PVY mcdiante la prueba ELISA de plantas rcgeneradas a 
partir de explantes de hojas del cv. Desiree somctidos a tratamientos con luz UV. 

Tratamicnto 

ConuolPVY. 
ccpa original 
UV IO min. 
UV 20min 
UV 30min 

Total de muestras= 12 

Numcrodc 

MuestraS 

3 
6 
3 

PVY+ 

lntensidad 

2 
1 
2 
0 

Obscrvaciones 

Con mayor tiempo de expo
sici6n UV, aparccen 
explantes resistentes 

Tabla 7. Dctccci6n de rcsistencia a PVY mcdiante la prueba ELISA de plantas regeneradas a 
panir de cxplantes de hojas dcl cv. Desiree sometidos a tratamiento con los agentes mutagenicos 

naranja de acridina o bromuro de ctidio. 

Tratamicnto Numcrode PVY+ Obscrvacioncs 

Mucsuas In tens. 

Control PVY. ccpa 2 

original. 
Sin ttawnicnto 19 1 

Nar .Acrid. 0.1 6 1 Br. de Etidio y Nar.Acr. 

Nar .Acrid. 0.9 2 I reduccn la intensidad de 

Brom. Eridio 2 O* tinci6n; en algunos cpso_s 

Brom. Eridio 2 1 habria mucsuas con resis-
tencia a PVY (*) 

Total de muestras= 31 
: 
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Tabla 8. Dclecci6n de rcsislencia a PVY mcdiante la prucba ELISA de planw rcgencradas a 
panir de explantes de hojas del clon lfil2 no somctidas a trawnicntos mutagenicos_ 

Nomcnclatura 

Expl.4 br.2 
Expl.4 br.2 
Expl.4 br.2 
Expl.5 br.l 
Expl.5 br.1 
Expl.5 br.1 
Expl.5 br.2 

Total de mucstras= 13. 

Numcro de PVY + Observacioncs 
Muestras lntcns. 

2 0 Las muestras corrcspondcn 
2 2 a explantcs de 2 hojas. 
1 3 (Exp.4 y 5).Por ello I~ 
3 0 dif crcncias de rcacci6n. 
2 1 auibuiblcs a planw 
2 2 rcsistcntcs pucde habcr 
1 2 sido originado por varia

ci6n somaclonal. 

Tablet 9 . Detecci6n de resistencia a PVY mediante la prueba ELISA de plantas regeneradas a 
partir de explantcs de hojas del clon I 079. controles y sometidas a UV. 

Nomcnclatura Mumcrodc PVY+ Obscrvacioncs 
Muestras In tens. 

Expl4 brotc 1 6 1 
Expl.4 brote 1 9 0 
Expl.5 brote 1 2 0 30minUV 
Expl.5 brote 1 1 30min UV 

Total de mucstras 18. 

r 
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Tabla 10. Detccci6n de rcsistencia a PVY mcdiante la prueba ELISA de plantas rcgeneradas a 
panir de cxpl~ntes de hojas dcl clon ~ 

Nomcnclatura Numcrode PVY+ Obscrvacioncs 
Mucsttas lntcns. 

ConrroPVY, 2 Dos pruebas positivas 
cepa original 
Expl.4 brotc 1 1 0 La mayoria de las mues-
Expl 8.brotc 1 . 1 0 tras indica rcaci6n nega-
Expl.4.brotc 2 2 0 tiva indicando posible 
Expl.8.brotc 3* 1 1 rcsistcncia 

Total de muestras= 5. 

Ta51a 11 Detccci6n de resistencia a PVY mediante la prueba ELISA de plantas rcgeneradas a 
panir de explantes de hojas del don 1200 no sometidos a tratamiento aunque inf cctados con 
Agrobactcrium tumefacicns(pGV 2260). 

Nomenclatura 

Expl.7 br.2 
Expl.7 br.2 
Expl.4 br.4 
Expl.2 br.l 

Total de muestras= 17 

Numerodc 
Muestras 

7 
5 
3 
2 

PVY+ 
In tens. 

1 
0 
0 
0 
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Conclusion: Los rcsultados indicados mis arriba estan rcfcridos en su conjunto a datos de una 

mu~stra de 225 pruebas. Dado que en cl contexto de cste proyccto estos rcsultados iniciales de 

mucstras derivadas de condicioncs de laboratodo corrcsponden todavia a una muestra pcqucna. 

la aprcciaci6n de conclusioncs debc ser cuidadosa y considcrar quc las variacioncs en rcsistencia 

encontradas en un momento. no nccesariamcnte rcftcjan cambios de manera pcnnanente. 

Sin embargo en papa. la detccci6n de variaci6r. somaclonal derivadas dcl uso de fitohonnonas y 

condiciones de cultivo in vitro solamcnte. aparcce bastante frecuente. pcnnitiendo una seleccion 

nipida mediante diferencias morf ol6gicas; en el caso de algunas plantas del cv. Desiree el 

caractet'pigmentaci6n" en tubCrculos (con y sin presencia de antocianinas) se logr6 transmitir en 

fonna estable (Wheeler et al, 1985) 

Esto permite suponer quc es posible sc hubiesen generado algunos cambios. en porciones de 

tejido en divisi6n que fueron inducidos por condicioncs de cultivo in vitro o derivados por ef ccto 

de luz UV y/o agentes mutagcnicos. Algunos de cstos cambios sc habrian manifestado en lbs 

explantes de papa en estudio afcctando pararnctros nonnalcs de expresi6n de resistencia de los 

cultivares en estudio frentc a la infccci6n con PVX y PVY. 

Otras actividades relacionadas con cl PrQyecto: Asistcncia de Maritza Obando (cstudiante de 

Postgrado) al curso lnternacional'de Biotccnologia: "Aspcctos teed.cos y econ6micos de la 

aplicaci6n de la genetica gen6mica en Biotecnologia". patrocinado por UNIDO y UNU (United 
r 

Nations University), el cual se desarro16 en Campinas. Brasil. en el Centro de Biologfa 

Molecular c lngenierfa Genctica. Univrrsidade Estadual de Campinas, entre cl 30 de Marzo y el 

10 de Abril de 1992. 
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Introduction: 

In general, the detection of plant viruses by serological
techniques are based on the capacity of the antigens (virus 
particles) to react "in-vitro" with its specific antibody. 

The direct double sandwich method of the enzyme-linked 
immunosorbent assay (ELISA) is one of the most sensitive 
serological techniques, based on the use of an enzyme-antibody 
conjugate. The virus par ti cl es, if present in a sample, a re 
first trapped by specific antiboc!ies previously adsorbed to the 
wells of a microtitre plate (Fig. A.2) and then made to react 
with the antibodies of the conjvgate (Fig. A.3). If the virus is 
not present, contents of the well will remain as in the Figure 
A.l , until the end of the test. The enzyme hydrolysis is 
specific to a substrate (Fig. A.4) and yields a colored product, 
whose intensity is proportional to the amount of virus present in 
the sample. The test is normally completed in around 2 days. 

More than ~ single virus can also be detected at a same time by 
using a polivalent ELISA kit. A mixture of antibodies are used 
first to coat the plate, and after the addition of the samples, 
a polivalent conjugate is used to determine if the sample 
contains any of the viruses being tested (Figures B.1 to B.4). 

Figure A 

STEP 1: 
Coating of plates 
Incubate at: 
37 c x 4 hours u 
STEP 2: 
Addition 
Incubate 
4 c x 18 

STEP 3: 

of samples.·w 
at: I 
hours I 

l 0 
Addition of the 
enzyme-conjugate 
Incubate at; 
37 C x 4 hours 

STEP 4: 
Addition of the 
substrate. 
Incubate at: 
room temperature 
for 30 to 60 min. 

1 

Figure B 
---------

wash 3 times 
for 3 minutes 

wash 3 times 
for 3 minutes 

wash 3 times 
for 3 minutes 
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Thi·s CIP ELISA KIT is for the simultaneous detection of potato 
virus X, Y -~nd S (PVX, PVY and PVS respectively) in one plate 
and for the detection of potato leafroll virus 

0

(PLRV) alone i~ 
another plate. 

BP"-:>re performing the ELISA test, be sure to have everything 
n _ded for this purpose and read carefully the instructions . 

.MATgRIALS NEEDED FOR PERFORMING THE ELISA TEST: 

1. Materials included in the ELISA KIT (see attached lists). 
2. A cleanl container or bottle of 1000 ml (cm3.2 
3. A clean container or bottle (glass or plastic ) of 200 to 

300 ml (cm3). 
4. A marking pen or wax pencil for the identification of the 

samples and plates. 
5. Pasteur pipettes.3 
6. Refrigerator.4 
7. Incubator 32-37 c.5 
8. Distilled water.6 
9. A thick test tube or a piece of £round wood (lenght 15 cm) 

like the ones in a broom. ' 
10. Plastic bags similar to those included in the kit. 

r 

( 

1 Waah the container thorou9hly with a alld datar9ant and rln•• several ti••• with 
tap water and finally with diatillad water. Lat it dry co•pletaly before use. 
rol lov th• •••• waahin9 procedure for all c.ontalnara or pipette• uaad for thl• 
teat.. 

2 According to th• International Syst••• of Unit•, 1 •1 • l c•
3 

and 1 liter • 1 d•
3

. 

3 ror accuracy, lat drops fall with· pipette bald in vertical position. Jf not 
available, 111al;a • vary s•all hole in the botto• on the ba9 using a pin for ••ch 
•••Pl•, i•••diataly before droppiag the sap into the raspactivaly vall. 

4 If not avail1bla, la1va plates over a bench in a cold and dark place. 

5 If not available, laava plates over • bench in a war• (no •ore than 31 C) and dirk 

pl a ca. 

6 lf not av1il•bla, use cool tip, wall or rain boiled vatar, decanted carefully to 

1void precipitatat. 
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INSTRUCTIONS: 

STEP 1: 

Early in the morning: 

a.-

b.-

Prepare the coating buffer, using the empty plastic bottle 
... 

supplied in the kit. Mix well 5.0 ml (cm-') of buffer 1 with 

20.0 ml (cm3) of distilled water for one plate. 

To the above buffer add 0.10 ml (cm3) of each of the 

following antibodies ( IgG): PVX-IgG, PVY-IgG and PVS-IgG. 

When testing only for PLRV, add 0.10 ml (cm3) of PLRV-IgG to 

the same amount of buffer. Mix well but gently, avoiding 

the formation of foam. This mixture is call "coating 

antibodies•. 

c.- Using the blue marked pipette add 8 drops of the "coating 

antibodies" to each well of the microti tration plate. Make 

sure that all wells were filled. 

Handle the plates with care, avoid to spill the content of 

the wells. 

d. - Cover the plate with a piece of adhesive tape or put it 

inside a plastic bag (similar to the ones included in the 

kit), seal with adhesiveL tape to prevent evaporation and 

incubate at 37 C for 3-4· hours or at room temperature for 5 

hours. 

r 
STEP 2: 

IMPORTANT : During the incubat~.o~ period, prepare the liamplcf; 

to be tested following these instructions: 

a. - Collect and identify the samples in the plastic bags (this 

can be done one or two days ahead, if they can be stored at 

4 C ) . For tP.sting leaves, select those showing symptoms, 

or take one leaf from the top , middle and bottom of th"! 

plant for every sample. For testing tubers, use sprouts and 

a small section of the heel end. Dormant buds and tuber 

flesh are not suitable for-detection of PVY by ELISA. 
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Use the data sheet supplied in the kit or a similar one, to 

identify the.samples in the plate. 

b.- Prepare the PBS+Tween buffer: dissolve 1 pack of buffer 2A 

(PBS) in 1000 ml (cal) of distilled water. Using the white 

marked pipette add 20 drops of buffer 28 (Tween 20) and mix 

well. 

c.- Prepare the PBS+Tween+PVP+EA buffer with a very small 

amount of distilled water, :dissolve 1 pack of buffer 3 (PVP-

40 + EA). Complete to 200 ·ml ( cm3) with the PBS+Tween 

buffer • This is called •extraction buffer•. 

d.- To each bag, using the green marked pipette add about three 

times in volume (cal) the weight of the sample (g} of 

extraction buffer. Example: for approximately 1.0 g 

(approximately 3 to 4 leaflets) of tissue add 3.0 cm3 of the 

extraction buffer. Save the remaining extraccion buffer (to 

use in step 2 h). 

e.- Grind samples by rol~ing with slight pressure a thick test 

tube or something similar over the plastic bag, until the· 

sample is completely aacerated. 

f .- Empty the plate, blot it immediately on absorbent paper 

(like paper towel). Using the washing bottle fill wells 

almost up to the top with PBS+Tween buffer. Soak for 3 

minutes and drain. Repeat this procedure for three times. 

9.- Using the green-marked pipette add 6 drops of the sample into 

a well, wash the pipette 10 to 15 times wfth tap water before 

proceeding to the next s~mple. 

h.- Prepare individually each of the positive and rhealthy 

controls included in the kit (code 6): add 3 drops of each of 

the extracts into at least two wells in the corresponding 

plate and mix with the same amount of extraction buffer. 

i.- Seal the plate as before and incubate it in a domestic 

refrigerator or at room temperature overnight. 
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STEP 3: 
Early in the aorning: 
a.- Prepare the conjugate buffer dissolving PVP-40 + EA (code 4) 

in 20 al (cal) of PBS+Tween. 
b.- If you want to detect all virus at the saae tiae (PVX, PVY 

and PVS): add 0 .10 al (cal) of the conjugate solution for 

each virus to be detected to the conjugate buffer but if you 

want to detect only PLRV, add 0.10 ml (cal) of the respective 

conjugate solution. 

formation. 

Mix well but gently, to avoid foam 

c .- wash the plate as in step 2a, being cac-eful not to allow 

contents of one well to flow into anothec-. Note: If some 

wells still look green aftec- l 

proceduc-e for two JIOC"e times, or 

completely clean. 

d.- Using the red aac-ked pipette add 

solution to each well of the plate. 

e.- Incubate as in step ld. 

STEP 4: 
a.- wash the plate as in step 2a. 

6 

washings, c-epeat this 

until all wells look 

drops of the conjugate 

b.- Prepare lO al (cal)/plate of the buffer 5 (substrate buffer): 

mix 5.0 ml of buffer code 5 with 25 al of distilled water. 

c.- Dissolve 4 tablets of substrate tablets ~f tablets or the 

solution gets in touch with your hands, wash them thoroughly 

with plenty running water: it is very toxic. r 

d.- U~ing a yellow marked pipette add 10 drops of the substrate 

solution, to each well of the.plate. D~ not stop until the 

end. 
e.- Leave the pla~e for 30 to 60 minutes for the reaction occur. 

Identify first the healthy and the positive controls. 

f .- The infected samples (positive reaction) are those showing a 

yellow colour, whose intensity vary depending on the virus 

concentration in the sample. After one hour, non-specific 

reactions may begins to appear, therefore, the results 

should be recorded during this time. 
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REUTILIZATION OF THE ELISA PLATE: 

A: Coaplete dissociation: 
By this procedure, the plate is coapletely cleaned and is 

suitable for plates used for detecting PVX, PVY and PVS. 

a.- If dissociation can not be done immediately, empty 

plate, fill wells with distilled water, drain and keep 

it in a plastic bag at -5 to -1s0 c as long as is being 

needed and then continue· a·s in b. 

b.- When dissociation can be done iaaediately: 

Dilute 3.0 ml (&~3) of buffer 7 with 27.0 al (cm3) of 

distilled water (10\ NaOH) • wash the plate 3 times as 

in step 2a using PBS-Tween buffer and then wash the 

plate again for 3 times, but now using distilled water, 

without waiting 3 minutes between them. Using a clean 

pipette, add 8 ~rops of the dissociation buffer into 

each well of the plate. Incubate it for 60 minutes at 
' 

room temperature. wash plate 6 times as in step 2a 

using only distilled water (wait 3 minutes between 

wash). Store the plate until future use (start from 

coating step 1). 

B: Partial dissociation: r 
By this procedure, the plate remains coated with the 

antibodies, ready to be use ac;ain for adding the samples. 

It is suitable for detecting PLRV. 

a.- Same as for complete dissociation. 

b.- Dissolve 1 pack of glycine in 30 ml (cm3) of distilled 

water and add 0.6 ml (cm3) of ·Hcl (buffer code 6). wash 

plate and add the buffer solution as for the complete 

dissociation (A-b). Load with the samples or store the 

plate in the freezer for future use. 
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K>.TERIALS INCLUDED IN THE POLIVALENT ELISA KIT 

---~---------------------------------------------------------------------------------------------------------------------------CODE MA.KE CHEMICAL COMPOSITION QUANTITY PHYSICAL STAT£ roll 1 PLATE REKAllKS 

I 
1 

2A 

aurrcu: 
Coati•t 

••s 

0.4 9 Na 2eo1 o. n t 11a11co1 
0. OS q J•N) 
50.0 ca di•t· vater. 

1.0 t 8aCl 
0.2 9 1t12Po 4 
0.2 9 ltCl 

1 bottle 

10 packeta 

Liquid: 
tranaparent. 

Povder1 vhit• 

Kl.x S ca1 !' buffer 1 It.ore th• bottle vith th• 
vi.th 20 ca of di.at. concentrated aolution in a 
vat.er. cold and dark place, 

Di11olv• 1 pack in 
1.0 liter dl.1tl.lled 
vater. 

stable at rooa teaperature, 

1.14 'M•zHP04 2Nz0 . . 

---------------------------------------------------------------------------------------------------------------------------·---u 

) 

4 

PaS-Tveea 

catractio• 
b11ffor 

coaju9ato 
buffer 

Tv••D 20 Of Tv••n 10 

4. 0 9 PVP-40, 000 
2.0 9 Ett alb11aen 

0.4 t PVP-40,000 
0.04 9 E99 alb11a•n 

1 botp• 
10 ca 

10 packeta 

10 packet• 

Liq\lid1yellov 

Povde r 1 ail ky 

Povdtr 1ai lky 

Pll•'w••n• aix 20 ''•bl• a' r••• '••P•rat.11re. 
drop• •f Tveen with 
liter of Pll buffer, 

Dl.11oli• l pack in Dl.11olve th• pevder1, fl.rat 
200 ca of Pll+Tveen. vi.th a very ••all eaount of 

diltilhd vater. 

Di11olv• 1 pack in 
20 al of Pll+Tveen. 

Saa• a1 for >, 

;-----;:;;;;:;:-------;~:;;-::;-;i:;~:::i::1:~ -~-~:;;i:-----~1;:1;7----------~1;-;:;-;:;-:;-;:;;:;-;;:;:-;h:-;:;;:;;;:;:;-::i:-

b11f for 20.21 1a1 di•t. vater 
4.t ca •cl 117\I 

60.0 ca1 tranaparent. S with U ca1 of 
diltUhd water. 

ti.on in e cold and dirk 
rooa. 

------------------------------------------------------------------------------------------------------------------------------
' 0.2" Gl:rcia• 

ror partial 
dlaaociet.ion 

0.15 9 Glycine 

10 ca1 lcl 111.S\l 

5 packet• 

1 bottle 

Povder1whl.t• 

Liquid: 
tran1parent 

Dia•jlve 1 peck in Prepare i•••diately before 
)Oca of di•t. water. uae. Never add th• veter 
Add 0,6 ca of RCl. after th• Hcl. 

;-----i;~-;;;;~-----~;;:;-; J•O;-------;;-------i-;:;;i:-----~i;:i;~----------;ii:;:·;:;·;;j-:;--~--;;:;i:-:;-;:::-;:;;;;:;:;: 
ror totel ·20.0 ca di1t. water, tran1parent, buffer 1 with 21 ca for aeny aonth1. 
di1•ociatioD of di1t. veter. 

-------------------------------------------------------------------------------------------------------------------------------
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CODI:, NAME CRl:MlCAL COMPOSITION QUANTITY PHYSICAL STATE roa l PLATE U"AUS 

;;----;;;-------------;;:;:1::------------------~-:i:i:------~1;:;;7----------;1i:;:-;;i-::;-:;-;;;-;;;;:-;:-:-::i;-::;-;:;;---
t ran1po r•nt in 2S c:a of buffer 1 place. If po11ibl1 at 4°c. 

;;;---~;;;;;;,;;-------;;:;:1:;------------------~-:1:i:------~;;:;;~----------;1i:;:-;~i;-;:;-:;:---;:;:-::-;:;-;;;-7~~~~------
t ran1pa r •nt c:on;119at• in 20 c• 

of Pll+Tvean+PVP+EA 
' 

-----------------------------------------------------------------------~-------------------------------------------------------lW svaSTUTC Cry1tal1 

.. conaou lnac:tived plant eatrac:t 

•1 CLISA PUTCS Poly1tir•n• 

Wll PIH:TTSS Glaaa 

U tablet• · Tabl•U I whit• 

S vi.all Uquid 

4 solid plutic 

I units lo lid 

Di11olv•,• tablet• 
in >O c:• of buffer 
s 

Add ' drop• of eac:h 
c:ontrol 11apl1 in Z 
v1ll1 of th• plate 

ltore in a dark and c:old 
place. Clo•• very well th• 
vial. 

Store in a c:old and dark 
plac:e, Clo•• vell th• vial• 
ti9ntly. 

lll•U•• 1 ti••• I 
PLlV1 partial di1aoc:iation. 
PVY, PVX an4 PVlt total 
.1111.,ciation. 

U•• pipette of aac:b c:olor 
ac:c:ordint with tnt in1truc:
tiona. 

--------------------------------------------------------------------------------------------------·-----------------------------9111 a a La lubber ·l soUd Uae With plpettea, 

;;----;;;;;;;---------;i:;;;::-;-;;;------------1------------;:i;;----------------------------------~::-;:-:::::;:-;;:-;::::-::; 
ditthanolaaine. 

;-----;;;;;;;---------;i::;;::-1-::;------------1-----~-----;:1;;----------------------------------~::-;:-:::::;:-;;:-;;~-::;---
con~u9a t •. 

;;----~~;;~;;;------;i::;;::-;;-::;-----------1------------;:11;----------------------------------~::-;:-:::::;:-;;:-;:;;:;:---
aoTTLC Waah carefully each ti••· 

---------------------------------------------------------------------------------------------------------------------------------Zll S.t.IULC aAGS 100 Plaattc poly1tir1n1 U•• one for eac:h •••Pl•. 
;;;;--;~;;;;---------;i::;1::-;;-;:;--~-------1------------;:i1;----------------------------------~::-;:-:::;-;;:-;1:;:::------

aOTTLC 

---------------------------------------------------------------------------------------------------------------------------------

" 2 

·:· 
' ! 

:::~ 
·a 

:· 

·~ 

I :~ 
.~~ .... 
·::: 

·i 


