
CCM&;U-
CENTRO DE COCUMENTACION 

POLYACRYLAMIDE GEL ELECTROPHORESIS PROCEDURES 
FOR CULTIVAR IDENTIFICATION OF FIELD BEAN 

CASSAVA ANO PASTURE LEGUMES 

A HUSSAIN W BUSHUK H RAMIREZ W M ROCA 



Polyacylam~de gel electrophores~s procedures for 
cultivar ~dent~ficat~on of f~eld bean( Phaseolus 
vulgaris ) cassava( Han~hot esculenta ) and the 
pasture legumes( Centrosema macrocarpwm ~ pubescens 
~ acut~fol~um Desmod~um oval~fol~um Stylosantbes 
cap~tata ) 

A Hussa~n W Bushuk 

Food Sc~ence Department 
Un~vers~ty of Han~toba 
W~nn~peg Canada R3T 2N2 
(Publ~cation No 115) 

and 

H Ram~rez W H Roca 

B~otechnology Research Un1t 
Centro Internac1onal de Agr~cultura Trop~cal-CIAT 
A A 6713 Cal~ Colomb~a S A 



1 

INTRODUCTION 

MorphologLcal descrLptors of plant cultLvars often present 
problems in clearcut 1dent1f1cation because morpholog1cal 
d1fferences w1thin spec1es are too ambiguous to 
d1scrim1nate Ideally the d1fferences betwen cult1vars 
should be based on d1rect comparLson of genes but tbis 
approach is st1ll expensive and t1me consumLng However 
these dLfferences can be measured 1nd1rectly by comparLng 
the the products of the gene act1v1ty 1 e by us1ng prote1ns 
as genotype markers 

Electrophoretic techn1ques outlLned in the follow1ng pages 
are based on the dLfferentLal separation of protein 
molecules varying in net charge and s1ze through 
polyacylamLde gel matrLX under the Lnfluence of an applLed 
electr1c f1eld Prote1ns encoded by d1fferent genes may have 
dLfferent molecular charge or molecular size and thus may 
have d1fferent mobil1t1es in a g1ven electr1cal fLeld 

It should be noted that a particular electrophoregram does 
not reveal all the elements of actual genet1c structure The 
absence of a particular prote1n band does not necessarily 
mean that the genetic informat1on requ1red for 1ts synthesLs 
Ls also absent It is possLble that such Lnformation 1s 
blocked or sw1tched off in a particular species or tissue 
Nevertheless it is now well established that electrophoretic 
analyses can contribute useful 1nformation where 
morphologLcal d1versit1es are hard to establLsh 



2 

F~eld Bean ( Phaseolus vulgar~s ) 

Procedure 

Preparation of Sample 

1 Remove seed coat with a scalpel 
2 Gr~nd individual seed ~nto a f~ne powder using mortar 

and pestle 
3 Weigh O lg of seed meal us~ng sensitive balance to 

nearest milligram 
4 Add O 325 ml of extract~on solution* and vortex for 2-3 

m~n 

5 Incubate the m~xture at 40°C for 2h 
6 Centrfuge at 27 000 Xg for 20 min at lODC 
7 Remove 100 uL of supernatant into a vial 
8 Add 100 uL of dye solut~on** and m~x 

Preparation of gel 

9 We~gh 
Acrylamide 
Suero se 
B~s-acryl~de 
Ascorb~c ac~d 
Ferrous sulphate 

10 g 
5 g 

o 5 g 
o 1 g 

o 0015 g 

10 Add 95 ml of Alum~num lactate buffer pH 3 1 *** 
11 M~x with maganet~c st~rrer and filter collect 

filterate ~n a conical flask and degas for 5 m~n 
12 Stand filterate in freezer compartment of a fr~dge for 

10 min 
13 Add 175 uL of 3% Hydrogen perox~de solution sw~rl few 

t~mes and pour into Bushuk s apparatus as directed 
(CIAT Working Document No 19 1986-Span~sh 
Polyacrylamide gel electrophoresis method for wheat 
var~ety ~dent~f~cat~on I S O standard reference 
method-Engl~sh) 

* Extraction solut~on= O 1M acetic acid conta~n~ng O 1% 
2-mercaptoethanol 

** Dye solut~on= O 5% methyl green dye ~n 40% sucrose 
solut~on 1 

*** Al~num lactate buffer= D~ssolve 2 5g Alum~num lactate 
~n 950 ml ofjd~st~lled water mix and adjust to pH 3 1 
with Lact~c ac~d F~nally adJust volume to lL with 
dist water 1 

1 



Electrophores1s 

Apparatus Bushuk s Vertical Onit 
10% 

3 

Acrylamide concentration 
Running buffer 
Runn1ng current 

Aluminum lactate p8 3 1 
30 mA/gel 

Running time 5 h 
Running temperatura 20°C 

Staining 

14 After electrophoresis sta1n the gel for at least 8 h 
or overn1ght w1th Coomass1e Blue R-250 * 

15 R1nse the sta1ned gel w1th dist1lled water and tben 
wash excess stain with soapy water r1nse again and 
then destain with 12% Tr1chlor1c acet1c ac1d solution 

16 After 5-6 h of destaining wash twice w1th d1st1lled 
water and allow the gel(in water) to cool for 20 m1n 1n 
the freezer This treatment improves the band quality 
as the gel shr1nks a l1ttle at cold temperaturas 

Photograpby 

17 Transfer the gel onto a glass plate apply light from 
underneath and photograph 

18 Store the gel 1n Ziplock freezer bags or drY using 
commercial gel dryer 

Reference 

Hussain A H Ram1rez W Bushuk and W H Roca 

Field bean (Phaseolus vulgar1s L ) cultivar 
1dentif1cation by electrophoregrams of cotyledon 
storage proteins 
Eupbytica 35 729-732 

* Coomass1e Blue Solution 

1986 

Dissolve 1g Coomass1e Blue R-250 in 100 ml 
ethanol Remove 4 ml of the above solut1on and add 
to 100 ml of Trichloro acet1c ac1d Hix and 
filter 
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Cassava ( Han1hot esculenta Crantz ) 

Procedure 

Preparat1on of mater1al 

1 Cut stem portions from mature (11 months) plants and 
plant in sand soil (1 1) mixture in greenhouse 

2 After 1 month remove plants and wash roots with tap 
water 

3 Use root tip as source mater1al for extraction of 
marker proteins 

Preparation of sample 

4 Weigh O 5g of root tips 
5 Gr1nd in porcelain mortar and pestle w1th 1 ml of the 

extract1on buffer * 
6 Centrifuge at 27 000 Xg for 15 min at 10°C 
7 Use 20 uL of the clear supernatant for electrophoresis 

Preparation of gel 

8 Prepare 10% sparat1ng gel w1th 4% stacking as described 
1n CIAT work1ng document No 19 (1986)or as 1n LKB 
catalogue 

Electrophoresis 

Apparatus 
Acrylamide concentrat1on 
Running buffer 
Running voltage 
Running time 
Running temperature 

Bio Rad Protein 11 
10% 
Tr1s borate pB 9 O 
250 volts 
5 h 
10°C 

Sta1ning 

9 Place gel into a stainless steel tray containg 200 ml 
of stain1ng buffer** and incubate at 37°C for 10 min 

1 

1 
* Extract1on buffer Tris HCl O 05H pB 8 3 conta1ning 5% 

PVP-40 20% Sucrose O 5% Tr1ton X 100 and 14 mH 
2-mercaptoethanol 

** Staining 
1 

buffer 
1 

Sod1um phosphate O 15M pB 7 o 



S 

10 Dissolve 100 mg a-napthyl acetate and 50 mg p-napthyl 
acetate in 5 ml acetone Add little water till it is a 
bit turbid and pour it over the gel 

11 Incubate for 10 min at 37°C 
12 Dissolve 150 mg of Fast Blue RR salt in small volume of 

water and filter Pour this filterate over the gel 
already floating in buffer and substrate solution 

13 Incubate at 37 C for further lb until the bands become 
vis1ble 

14 Stop the reaction by a rinse w1th water and fix with 
desta1n1ng solut1on * 

References 

* 

Hussain A W Bushuk H Ram1rez and W M Roca 1987 

Identif1cat1on of cassava (Man1hot esculenta Crantz) 
cult1vars by electrophoret1c patterns of estrase 
isozymes 
Seed Sc1 & Technol 15 19-22 

Ram1rez H A Hussa1n W Roca and w Bushuk 1987 

Isozyme electrophoregrams of s1xteen enzymes in five 
tissues of cassava(Manihot esculenta Crantz) variet1es 
Euphytica 36 39-48 

Destaining solution 
Methanol Acet1c ac1d Water (6 1 14 v/v/v) 
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Pasture Legumes 
( Centrosema macrocarpum ~ pubescens and ~ acutifol1um ) 

Procedure 

Preparat1on of sample 

1 Remove husks manually or mechan1cally 
2 Gr1nd seeds to a f1ne meal 1n mortar and pestle 
3 We1gh O 1g of seed meal and add 1 ml of extraction 

solut1on* and vortex for 5 m1n 
4 Incubate at 40 C for 2h 
5 Centr1fuge at 27 000 Xg for 20 m1n at 10°C 
6 Transfer supernatant carefully 1nto a vial and use 6 uL 

for electrophores1s 

Preparation of gel 

Prepart1on of ac1d gel is s1m1lar as descr1bed for 
f1eld beans Only Sucrose contents were increased from 5 
to 10 g per gel and Hydrogen perox1de was reduced from 
175 uL to 150 uL 

Electrophores1s 

Apparatus 
Acrylam1de concentrat1on 
Running buffer 
Runn1ng current 
Runn1ng temperature 

Bushuk s vert1cal un1t 
10% 
Alum1num lactate pB 3 1 
20 mA/gel 
20°C 

Staining/desta1n1ng and photography 

Same as described for f1eld beans (see above) 

Reference 

* 

Bussain A 8 Ram1rez W M Roca and W Bushuk 

Identif1cation of cultivars of pasture legumes 
(Centrosema macrocarpum e pubescens and e sp n ) by 
acid polyacrylamide gel electrophores1s of cotyledon 
storage proteins 
Euphyt1ca 1 

1 

Extraction solut1on 
a Sod1um acetate O 5M pH 5 8 
b Methyl green dye O 5% in 40% 

Sucrose solut1on 

1 part 

1 part 
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Pasture Legume ( Desmod1um ovalifol1um ) 

Procedure 

Preparation of sample 

1 

2 
3 
4 
5 
6 

7 
8 

9 
10 

11 
12 
13 

14 

Grind seeds alongw1th dry ice or us1ng precooled mortar 
and pestle 
Weigh O 4g of meal into a centr1fuge tube 
Add 2 ml of 1% Sodium dodecyl sulphate solution 

b~~~~~f!~~ !tm~~ g~Or~mf!~m~gr::~r:t 5°C 
D1scard res1due and heat supernatant in bo1l1ng water 
for 3 m1n 
Cool and centr1fuge at 27 OOOXg for 20 m1n at 5°C 
D1scard res1due and add Alum1num lactate buffer pH 3 1 
to the supernatant 1n equal volume (1 1 v/v) 

D M1x and centr1fuge at 27 000 Xg 20 m1n at 5 C 
D1scard supernatant and wash res1due w1th d1st1lled 
water 
Red1ssolve res1due 1n O 4 ml of 1% SDS 

D Centr1fuge at 27 000 Xg for 20 m1n at 5 C 
Decant supernatant d1scard res1due and add Sucrose to 
10% level 
Add a drop of bromophenol blue and use 6 uL for 
electrophores1s 

Preparat1on of gel 

Same as described in LKB-manual or 1n CIAT Work1ng 
Document No 19 Gel does not conta1n SDS 

Electrophores1s 

Apparatus 
Acrylamide concentration 
Running buffer 
Runn1ng voltage 
Running t1me 
Runn1ng temperature 

Sta1n1ng 

After electrophores1s sta1n gel 
R-250 and desta1n w1th Methanol 
(6 1 14 v/v/v) 

1 

Reference 

LKB 2001 
15% 
Tr1s borate pH 8 9 
250 volts 
7h 
10°C 

w1th Coomassie Blue 
Acet1c ac1d Water 

Hussa1n A H Ram1rez W Bushuk and W M Roca 

Ident1fication of Desmodium cult1vars by 
electrophores1s 
Can J Plant Sci 
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Pasture Legume ( Stylosanthes cap1tata ) 

Procedure 

Preparation of sample 

1 Remove seed coat by rubb1ng seeds aga1nst sand paper 
2 Crush O lg of seeds 1n 3 ml of the extraction buffer* 

using mortar and pestle 
3 Centrifuge at 12 000 Xg for 15 min at lifC 
4 Use 15 uL of supernatant for electrophores1s 

Electrophoresis 

Apparatus 
Acylamide concentrat1on 
Running buffer 

Running voltage 
Running t1me 
Running temperature 

LKB 2001 
12% 
Tris borate pH 9 O 
(0 175M Tris + O 0175M 

Boric acid) 
250 volts 
6h 
8°C 

Sta1n1ng and photography 

Sta1n gel overn1ght w1th Coomass1e Blue R-250 and 
destain w1th Metbanol Acet1c ac1d Water (6 1 14 
v/v/v) Us1ng d1ffused light from underneath take 
photographs Gel can be stored 1n z1plock freezer bags 
1f necessary 

Reference 

* 

Hussa1n A H Ramirez W M Roca and W Bushuk 

Ident1f1cation of cultivars of Stylosanthes cap1tata by 
polyacrylam1de gel electrophores1s of seed proteins 
Euphytica 

1 
Extract1on buffer 

Tris HCl pH 8 3 w1th 20% Sucrose and 
O 002% D1th1othreotol 
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INTRODUCCION 

Los descr1ptores morfológ1cos de cult1vares generalmente 
presentan problemas para una clara 1dent1f1cac1ón deb1do a 
que las d1ferenc1as morfológ1cas dentro de una espec1e son 
demas1ado amb1guas para poder d1scr1m1nar los cult1vares 
Idealmente, las d1ferenc1as entre cult1vares deber1an 
basarse en la comparac1ón d1recta de genes, pero este 
enfoque es todav.a costoso y toma mucho t1empo S1n 
embargo, las d1ferenc1as entre cult1vares pueden ser med1das 
1nd1rectamente comparando los productos de la act1v1dad 
gén1ca, es dec1r, usando las prote1nas como marcadores 
genot1p1cos 

Las técn1cas electroforét1cas esbozadas en las s1gu1entes 
pág1nas estan basadas en la m1grac1ón d1ferenc1al de 
moléculas proté1cas que var•an en carga y tamaño a través 
de un gel de pol1acr1lam1da usado como soporte dentro de un 
campo eléctr1co Las prote1nas cod1f1cadas por d1ferentes 
genes pueden tener d1st1nta carga o tamaño molecular y de 
esta forma tener mov1l1dades en un campo eléctr1co 

Debe tenerse en cuenta que un electroforegrama en part1cular 
no revela todos los elementos presentes en el genoma de una 
planta De 1gual forma, la ausenc1a de una banda proté1ca 
en part.cular no s1gn1f1ca necesar1amente que la 1nformac1ón 
genét1ca requer1da para su s1ntes1s esté ausente Es 
pos1ble que tal 1nformac1ón haya s1do bloqueada o 

desconectada en ese mater1al en part1cular S1n embargo, 
está b1en establec1do que los anál1s1s electroforét1cos 
contr1buyen con 1nformac1ón ut1l cuando las d1vers1dades 
morfológ1cas son d1f1C1les de establecer 



Proced1m1ento para FrlJOl ( Pha~lus vulgar1sl 

Proced1m1ento 

Preparac1ón de la muestra 

1 Remueva la testa con una cuch1lla 
2 Moler en un mortero cada sem1lla 1nd1v1dualmente 

hasta obtener har1na f1na 

2 

3 Pesar O 1 g de la har1na en una balanza de prec1s1ón 
4 Agregar O 325 ml de buffer de extracc1ón* y ag1tar en 

un vortex por dos a tres m1nutos 
5 Incubar la mezcla a 40 oc por dos horas 
6 Centr1fugar a 27000 x g por 20 m1nutos a 10 oc 
7 Separar 100 uL del sobrenadante en un v1al 
8 Agregar 100 uL del colorante 1nd1cador** y mezclar 

Preparac1ón del gel para PAGE ác1da 

9 Pese 
Acr1lam1da 
Suerosa 
B1s-Acr1lam1da 
Ac1do ascórb1co 
Sulfato ferroso 

10 g 
5 g 

o 5 g 
o 1 g 

o 0015 g 

10 Agregar 95 ml de buffer de Lactato de alum1n10***• pH 
3 1 

11 Mezclar con ag1tador magnét1co y f1ltrar en 
erlenmeyer para hacer vac10 , desa1rear la soluc1ón 
por 5 m1nutos 

12 Enfr1ar en congelador por 10 m1nutos 
13 Añad1r 175 uL de peróx1do de H1drógeno al 3/, ag1tar 

suavemente y vac1ar ráp1damente al aparato de Bushuk 
y Z1llman descr1to en Documento de TrabaJO ClAT No 
19, 1986 (en español) y Polyacrylam1de gel 
electrophores1s method for Wheat var1ety 
1dent1f1cat1on I S O standard reference method (en 
1nglésl 

-------------------~-----------------------------

* Ac1do Acét1co O 1 M que cont1ene O 1/ de 
2-Mercaptoetanol 

** Verde de Met1lo al O 5/ en soluc1ón de suerosa al 
40/ 1 

*** 2 5 g de lactato de Alum1n1o en 950 ml de agua 
dest1lada llevar el pH a 3 1 con Ac1do láct1co 
enrrasar a 1000 ml 

1 



Electrofores1s 

Aparato Un1dad Vert1cal de 
Bushuk 

Concentrac1on de Acr1lam1da 10/ 

3 

Buffer de corr1da Lactato de Alum1n1o O 25/ 

Corr1ente de corr1da 
T1empo de corr1da 
Temperatura de corr1da 

Colorac1ón 

pH 3 1 
30 mA/gel 
5 horas 
20 ~e 

14 Despues de la electrofores1s, teñ1r el gel al menos 
durante ocho horas o toda la noche con Azul de 
Coomass1e R-250* 

15 EnJuague el gel teñ1do con agua dest1lada y luego 
lave el exceso de colorante con agua Jabonosa, 
enJuague de nuevo y luego dest1ña con ác1do 
trocloroacét1co al 12/ 

16 Después de 5-6 horas de dest1nc1ón lavar dos veces 
con agua dest1lada Poner el gel <sumerg1do en agua> 
a enfr1ar en el congelador por 20 m1nutos Este 
tratam1ento meJora la cal1dad de las bandas ya que el 
gel se contrae un poco a baJa temperatura 

Fotograf.a 

18 Transfer1r el gel a un v1dr1o transparente, poner 
sobre una fuente de luz blanca y tomar la foto 

19 Almacenar el gel en bolsas 

Referenc1a 

Hussa1n,A , H Ram1rez, W Bushuk and W M Roca 1986 

F1eld bean ( Phaseolus vulgar1s > cult1var 
1dent1f1cat1on by electrophoregrams of cotyledon 
storage prote1ns 
Euphyt1ca, 35 729-732 

* Soluc1ón de Azul de Coomass1e 
D1 sol ver 1 g 

1
de Azul de Coomass1 e R-250 en 100 ml de 

etanol Tomar 4 ml de esta soluc1ón y añad1rlod a 
100 ml de ác1 1do Tr1cloroacét1co al 127 Mezclar y 

1 

f1ltrar 
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Proced1ento para Yuca ( Man1hot esculenta Crantz > 

Preparac1ón del mater1al 

1 Tome estacas de plantas maduras (6-12 meses de edad) 
y plántelas en el 1nvernadero en una mezcla de 
suelo-arena (1 1> 

2 Después de un mes, remueva las plantas y lave las 
ralees con agua de la llave 

3 Use las puntas de las ralees como mater1al para 
extracc1ón de prote1nas marcadoras 

Preparac1ón de la muestra 

4 Pesar o 5 g de puntas de ra1ces 
5 Macerar en un mortero de porcelana con 1 o ml de 

buffer de extracc1ón* 
6 Centr1fugar a 27000 xg por 15 minutos a 10 <>C 
7 Usar 20 uL de sobrenadante claro para la 

electrofores1s 

Preparac1ón del gel 

8 Preparar un gel de separac1ón al 10/ con stack1ng al 
4/ como está descr1to en el Documento de TrabaJO No 
19, CIAT (1986) o en el catálogo LVB 

Electrofores1s 

Aparato 
Concentrac1ón de Acr1lam1da 
Buffer de corr1da** 
VoltaJe de corr1da 
T1empo de corr1da 
Temperatura de corr1da 

B1o Rad Prote1n II 
10/ 
Tr1s Borato pH 9 O 
250 volt1os <máx1mo> 
5 horas 
10 "'C 

Colorac1ón 

* 

** 

9 Ponga el gel en una bandeJa de acero 1nox1dable que 
contenga 100 ml de buffer de colorac1ón*** e 1ncube a 
37 "'C por 10 m1nutos 

Buffer de extracc1ón Tr1s HCl O OSM pH 8 3 que 
cont1ene 57 de PVP-40 20/ de suerosa O 5/ de Tr1ton 
x-100 y 14 mM de 2-Mercaptoetanol 

1 
Buffer de corr1da Trlzma-Base O 175 M + Ac1do Bór1co 
O 0175 M 1 

*** Buffer de colorac1ón Fosfato de Sod1o O 15 M pH 7 O 
1 



10 Dtsolver 100 mg de a-nafttl acetato y 50 mg de 
B-nafttl acetato en 5 ml de acetona Mezcle y 
agregue lentamente agua hasta que se vuelva 
ltgeramente lechoso Vtertalo sobre el gel 

11 Incube a 37 ac por 10 m1nutos 

5 

12 D1suelva 150 mg de Fast Blue RR salt en poca agua y 
f1ltre V1ertalo sobre el gel que flota en la 
soluctón de buffer y sustrato 

13 Incube a 37 ac durante una hora hasta que las bandas 
sean vtstbles 

14 Pare la reacc1ón lavando con agua y ftJe con soluc1ón 
desteñ1dora* 

\ 

Referenc1as 

* 

-Hussaln,A , W Bushuk, H Ramtrez and W M Roca 1987 

Identlftcatton of cassava ( Manthot esculenta Crantz> 
cult1vars by electrophoret1c patterns of esterase 
tsozymes 
Seed Sct & Technol 15 19-22 

-Ramtrez,H , A Hussatn, W Roca end W Bushuk, 1987 

Isozyme electrophoregrams of s1xteen enzymes 1n ftve 
t1ssues of cassava ( Man1hot esculenta Crantz> 
var1et1es 
Euphyt1ca 36 39-48 

Soluctón desteñtdora 
Metano! Actdo acéttco agua (6 1 14 v/v/v) 
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Proced1m1ento para Legum1nosas ForraJeras 
( Centrosema macrocarpum, ~ pubes~ and ~ acut1fol1um l 

Preparac1ón de la muestra 

1 Remueva manual o mecán1camente la cáscara 
2 Macere las sem1llas hasta obtener una har1na f1na 
3 Pese O 1 g de har1na de sem1lla, ponga en tubo de 

centr1fuga, agregue 1 ml de soluc1ón de extracc1ón* y 
ag1te en verte~ por 5 m1nutos 

4 Incube a 40 ac durante dos horas 
5 Centr1fuge a 27000 xg durante 20 m1nutos a 10 ac 
6 Transf1era cu1dadosamente el sobrenadante a un v1al y 

use 6 uL para la electrofores1s 

Preparac1ón del gel 

La preparac1ón del gel es s1m1lar a la descr1ta para 
fr1J01 Solamente el conten1do de suerosa se ha 
1ncrementado de 5 a 10 g por gel y el peróx1do de 
H1drógeno se reduJO de 175 a 150 uL 

Electrofores1s 

Aparato Un1dad vert1cal de 
Bushuk 
10/ Concentrac1ón de acr1lam1da 

Buffer de corr1da Lactato de Alum1n1o, 
pH 3 1 

Corr1ente de corr1da 
Temperatura de corr1da 
T1empo de corr1da 

Colorac1ón dest1nc1ón y fotograf1a 

20 mA/gel 
20 ac 
5 horas 

Es 1gual a lo descr1to para frlJol <ver pág1nas 
anter1oresl 

Referenc1a 

Hussa1n, A H Ram1rez, W M Roca and W Bushu~ 

Ident1f1cat1on of cult1vars of pasture legumes 
( Centrosema macrocar~~~. ~ pubescens and C sp n l 
by ac1d polyacrylam1de gel electrophores1s of 
cotyledon storage prote1ns 
Euphyt1ca ¡ 

--------------------------------------------------
1 

* Soluc16n de extracc1ón 
a Acetato de Sod1o O 5 M pH 5 8 
b Ind1cador verde de met1lo O 5/ en 

soluc1ón de suerosa al 40/ 

1 parte 

1 parte 



Proced1m1ento para Legum1nosas ForraJeras 
( Desmod1um oval1fol1~m > 

Preparac1ón de la muestra 

1 Moler las sem1llas usando h1elo seco o un mortero 
preenfr1ado 

2 Pesar o 2 g de har1na de sem1llas en un tubo de 
centr1fuga 

3 Agregar 2 O ml de una soluc1ón al 1/ de dodec1l 
sulfato sód1co <SDS> 

4 Ag1tar en vortex durante 5 m1nutos a temperatura 
amb1ente 

5 Centr1fugar a 27000 xg por 20 m1nutos a 5 ac 

7 

6 Descartar res1duos y calentar el sobrenadante por 3 
m1nutos en agua h1rv1endo 

7 Enfr1e y cetr1fugue a 27000 xg por 20 m1nutos a 5 ac 
8 Descartar res1duos y añada buffer de Lactato de 

Alum1n1o pH 3 1 al sobrenadante en 1gual volumen (1 1 
v/v) 

9 Mezcle y centr1fugue a 27000 xg por 20 m1nutos a 
5 ac 

10 Descarte el sobrenadante y lave el res1duo con agua 
dest1lada 

11 Red1solver el res1duo en O 4 ml de SDS al 1/ 
12 Centr1fugar a 27000 xg por 20 m1nutos a 5 ac 
13 Decantar el sobrenadante, descartar el res1duo 

Ad1c1onar suerosa al 10/ y una gota de azul de 
bromofenol 

14 Usar 6 uL de este extracto para electrofores1s en gel 
báSlCO 

Preparac1ón del gel 

Es 1gual a como está descr1to en el manual LKB o en 
el documento de trabaJO CIAT No 19 Los geles no 
cont1enen SDS 

Electrofores1s 

Aparato 
Concentrac1ón de acr1lam1da 
Buffer de corr1da 
VoltaJe de corr1da 
T1empo de corr1da 
Temperatura de corr1da 

Colorac1ón 

LKB 2001 
15/ 
Tr1s Borato pH 8 9 
250 V 
7 horas 
10 ac 

Después de la electrofores1s teñ1r el gel con azul de 
Coomass1e R-250 y desteñ1rlo con Metanol ác1do 
acét1co agua 1 (6 1 14 v/v/v) 



Referencia 

Hussa1n, A , H Ram1rez, W Bushuk and W M Roca 

Ident1flcat1on of Desmod1um cult1vars by 
electrophores1s 
Can J Plant Sc1 

8 



> 

Proced1m1ento para Legum1nosas ForraJeras 
< Stylosanthes ~p1tata ) 

9 

Preparac1ón de la muestra 

1 Remueva la cáscara de la sem1lla raspándola con papel 
de 11Ja 

2 Macere O 1 g de sem1lla en 3 ml de buffer de 
extracc1ón* usando un mortero 

3 Centrifugue a 12000 xg por 15 minutos a 10 ce 
4 Use 15 uL de sobrenadante para la electrofores1s 

Electrofores1s 

Aparato 
Concentrac1ón de acr1lam1da 
Buffer de corr1da** 
VoltaJe de corr1da 
T1empo de corr1da 
Temperatura de corr1da 

LKB 2001 
12/ 
Tr1s Borato pH 9 O 
250 V 
6 horas 
8 ce 

Colorac1ón y fotograf1a 

T1ña el gel toda la noche con azul de Coomass1e R-250 
y dest1ña con metanol ác1do acét1co agua (6 1 14 
v/v/v) Tome fotograf1as 1lum1nando el gel desde 
abaJO usando una fuente de luz d1fusa S1 es 
necesar1o, ut1l1ce bolsas z1ploc~ para almacenar el 
gel en la nevera 

Referenc1a 

* 

** 

Hussa1n A , H Ram1rez W M Roca and W Bushu~ 

Ident1f1cat1on of cult1vars of Stylosanthes cap~~ata 
by polyacrylam1de gel electrophores1s of seed 
prote1ns 
Euphyt1ca 

Extract1on buffer 
1 

Tr1s HCI pH 8 3 
D1t1otre1tol 

Buffer de corr1da 
Tr1sma Bas\ o 175 

1 

con 20/ de suerosa y O 002/ de 

M + Ac1do Bor1co 0 0175 M 


