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INTRODUCCIÓN 

Stevia rebaudiana  
Familia Asteraceae 

con 154 sp del género. 

S. aristata y S. 

rebaudiana Bertoni 

producen esteviol 

glicosidos 

Hábitat natural: 22°-

24° L.S y 55°-56° L.O 

de la Reg. Del 

Paraguay incluyendo 

parte del Brasil. 



Edulcorante unas 300 

veces mas dulce que la 

sacarosa, No calórico 

Se le atribuye 

propiedades 

medicinales: Acción 

hipoglicemiante, 

cardiovascular, 

antimicrobiana, 

tónica digestiva, 

previene las caries y 

formación de placas, y 

muchas otras 



Tienen origen biosintético simliar al del ácido giberélico . Bandle . 1998 



Cultivo alternativo para 
la agricultura familiar 

Rubro agrícola más a ser 
utilizado en pro de la 
diversificación agrícola del 
pequeño productor 



 El sistema de producción es por propagación clonal, ya 

que sus semillas poseen bajo poder de germinación y 

alto grado de heterocigosidad, por lo que no se 

conservaría las características varietales.  

 

 El cuello de la botella del cultivo de Stevia es la 

propagación de la planta madre.  

 



 Las técnicas de cultivo de tejidos proporcionan 

una poderosa tecnología 

 

 Aumentar el potencial de proliferación celular 

contribuirá en la eficiencia de las técnicas de 

cultivo in vitro  

 



 Objetivo general 
 Aislar genes homeóticos y de resistencia (SERK1, WOX4, 

LEC1, BBM) de Stevia rebaudiana 

 

 Objetivos específicos 
 Optimizar protocolos de extracción de ARN totales de raíz, 

hojas y ápice. 

 Sintetizar cDNA de los genes de interés a partir de 

cebadores degenerados 

 Clonar y secuenciar las secuencias amplificadas. 





ESTRATEGIA 

I. Obtención del material vegetal 

II. Preparación del material para extraer ARN 

total 

III. Extracción de las poblaciones de ARN 

mensajero 

IV. Síntesis de amplicones por RT-PCR con 

cebadores degenerados 

 

V. Clonación de amplicones en E. coli.  

 

VI. Secuenciación de amplicones 

 



RESULTADOS 

 



EXTRACCIÓN ARN TOTALES MEDIANTE 

KIT COMERCIAL 

Setiembre 4, 2015 

Raíz Hoja Hoja 

Extracción de ARN totales 

Kit Norgen Biotec.  

Se pueden observar las bandas de ADN como contaminante. 

El perfil de la muestra del carril cuatro sugiere degradación. Se recomienda el 

uso de la técnica del Trizol 



EXTRACCIÓN  MEDIANTE MÉTODO DE 

TRIZOL 

Setiembre 7, 2015 

Raíz Raíz Hoja Raíz Raíz Hoja Tanto para raíz 

como para 

hojas se puede 

observar 

presencia de 

ADN genómico, 

se procedió a la 

cuantificación 

por nanodrop 

2000. 



EXTRACCIÓN DE ARN TOTALES MÉTODO 

DE TRIZOL 

Hm HIm R 

Setiembre 10, 

2015 

Hm HIm R 



CUANTIFICACIÓN DE LOS ÁCIDOS 

NUCLÉICOS POR NANODROP 2000 

Las muestras corresponden a ápice, hojas 

inmaduras y hojas maduras, extraídas por el 

protocolo de TRIzol modificado (lavados con 

sales de NaCl y acetato de sodio). 

Muestra Conc. 

(ng/uL) 

260/280 260/230 

Ápice 1,416 2.17 1,57 

Hoja In. 127,9 2,03 0,27 

Hoja Mad 43,1 1,62 0,11 





PERFIL DE ARN TOTALES 

Ápice H. M H. I. H. I. Ápice: fue extraído el día jueves 24.09. 

según el protocolo de TRIZOL modificado 

por el maestro Ramón, consistente en 

lavados con sales 

H.M.: Hojas Maduras. Extracción según 

protocolo de Ghawana et al., 2011 para 

materiales con alto contenido de 

metabolitos secundarios. 

H.I.: Hojas Inmaduras. Extracción según 

protocolo de Ghawana et al., 2011 para 

materiales con alto contenido de 

metabolitos secundarios. 

Setiembre 28, 

2105 

Trizol Fenol/SDS/NaOAC/EDT

A 



Tratamiento con DNasa 



Postratamiento 

con DNAsa: 

 

 

Septiembre 29, 2015 

1: Ápice 

2: Hoja inmadura 

3: Raíz  

1 2 3 1 2 3 

Muestra Conc. (ng/uL) 260/280 260/230 

Ápice 516,1 2.21 1,58 

Hoja In. 406,1 2,02 2,15 

Raíz 342,5 2,01 1,72 



 Amplificación de los genes Serk1, Lec 1, Wus y Bbm 

mediante la tecnología SuperScript™ One-Step RT-

PCR 
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Octubre 01, 2015 

Síntesis de cADN mediante RT-PCR con SuperScript. One-Step RT-

PCR con cebadores degenerados (0.8 μg de ARN de Raíz) 



A Hi R 

LEC1 

A Hi R 

BBM 
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Wus 
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A Hi R 

Serk1 

CP CN 1
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b
 

1
0
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b
 

A: Ápice, Hi: Hoja inmadura, R: raíz Octubre 01, 

2015 



Productos de RT-PCR-OneStep/Serk1; combinaciones de cebadores 

serk1 (0.4 μg ARN de Raíz, control plasmido SerK1C.a) 

1       2       3   4      5        6     7         8       9    10     11     12     13     14     15     16    17    18     19     20     21    22     23 

1: Kb 

2: Dir 1 – Rev 2 

3: Control Dir 1 – Rev 2 

4: Control Dir 1 – Rev 2 (d) 

5: Dir 1 – Seco Rev 

6: Control Dir 1 – Seco Rev 

7: Control Dir 1 – Seco Rev (d) 

8: Dir 2 – Rev 2 

9: Control Dir 2 – Rev 2 

10: Control Dir 2 – Rev 2(d) 

11: Kb 

12: Dir 2 – Seco Rev  

13: Control Dir 2 – Seco Rev  

14: Control Dir 2 – Seco Rev 

(d) 

15: Dir 3 – Rev 2 

16: Control Dir 3 – Rev 2 

17: Control Dir 3 – Rev 2(d) 

18: Dir 3 – Seco Rev 

19: Control Dir 3 – Seco Rev 

20: Control Dir 3 – Seco Rev 

(d) 

 

21: Control 18S 

22: Control MAPK 

23: 1Kb 

Octubre 2, 

2015 



1       2       3   4      5        6     7         8       9    10     11     12     13     14     15     16    17    18     19     20     21    22     23 

1: Kb 

2: Dir 1 – Rev 2 

3: Control Dir 1 – Rev 2 

4: Control Dir 1 – Rev 2 (d) 

5: Dir 1 – Seco Rev 

6: Control Dir 1 – Seco Rev 

7: Control Dir 1 – Seco Rev (d) 

8: Dir 2 – Rev 2 

9: Control Dir 2 – Rev 2 

10: Control Dir 2 – Rev 2(d) 

11: Kb 

12: Dir 2 – Seco Rev  

13: Control Dir 2 – Seco Rev  

14: Control Dir 2 – Seco Rev (d) 

15: Dir 3 – Rev 2 

16: Control Dir 3 – Rev 2 

17: Control Dir 3 – Rev 2(d) 

18: Dir 3 – Seco Rev 

19: Control Dir 3 – Seco Rev 

20: Control Dir 3 – Seco Rev (d) 

 

21: Control 18S 

22: Control MAPK 

23: 1Kb 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1: 1kB 

2: pAtSerk /cebadores  esp. serk1 

3: pAtSerk /cebadores  deg serk1 

4: Stevia /cebadores  esp serk1 

5: Stevia /cebadores  deg serk1 

6: Stevia /cebadores  actina 

7: Stevia/cebadores  MAPK 

8: Cafe/cebadores  específicos serk1 

9:  1Kb 

10: Cafe/cebadores  degenerados serk1 

11: Cafe/cebadores específicos actina 

12: Cafe/cebadores MAPK 

13: Chile hab/ cebadores  específicos 

serk1 

14: Chile hab/ cebadores degenerados 

serk1 

15: Chile hab/cebadores actina 

16: Chile hab/cebadores MAPK 

17: 1 Kb 
Octubre 5, 2015 

Productos de RT-PCR, OneStep (Diferentes RNA’s / cebadores específicos) 

D2 x R2: Serk-1 



Clontech Laboratories, Inc.  
A Takara Bio Company 

1290 Terra Bella Avenue, Mountain View, CA 94043, USA 

U.S. Technical Support: tech@clontech.com 

United States/Canada 

800.662.2566 

Asia Pacific 

+1.650.919.7300 

Europe 

+33.(0)1.3904.6880 

Japan 

+81.(0)77.543.6116 
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Clontech Laboratories, Inc. 

SMART® cDNA Library 
Construction Kit  
User Manual 

Cat. No. 634901  

PT3000-1 

(041315) 

Generación de un pool de dcADNc 



Octubre  6, 

2015 

Síntesis de csADN y 

dcADN (1 μg de RNA de 

Raíz) 
1 2 3 4 

1: 1Kb, 2: oligo d(T) 3: SMART, 4: dcADNc 

1 2 3 4 





Octubre 7, 

2015 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Productos de PCR de dcADNc-SMART de raíz con cebadores degenerados y 

específicos de Serk1  

1: 1kB 

2: Stevia (ceb 18S) 

3: Stevia (Comb cebadores serk1 D1 y R2) 

4: pBSAtSerk1 (Comb cebadores serk1 D1 y R2) 

5: Stevia (Comb cebadores serk1 D2 y R2) 

6: pBSAtSerk1 (Comb cebadores serk1 D2 y R2) 

7: Stevia (Comb cebadores serk1 D2 y Seco R) 

8: pBSAtSerk1 (Comb cebadores serk1 D2 y Seco R) 

9: Stevia (Comb cebadores serk1 D3 y R2) 

10: pBSAtSerk1 (Comb cebadores serk1 D3 y R2) 

 

11: 1Kb 

12: Stevia (Comb cebadores serk1 D3 y Sec R) 

13: pBSAtSerk1 (Comb cebadores serk1 D3 y Sec R) 

14: Stevia (cebadores Serk1 cafeto Dir 1 – Rev)  

15: pBSAtSerk1 (cebadores Serk1 cafeto Dir 1 – Rev)  

16: Stevia (cebadores Serk1 chile Dir 1 – Rev) 

17: pBSAtSerk1 (cebadores Serk1 chile Dir 1 – Rev) 

18: Stevia (cebadores MAPK PIG y Juglar) 

19: pGEMMapk (cebadores MAPK PIG y Juglar) 

20: 1 Kb 

 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Octubre 7, 2015 

1: 1kB 

2: Stevia (ceb 18S) 

3: Stevia (Comb cebadores serk1 D1 y R2) 

4: pBSAtSerk1 (Comb cebadores serk1 D1 y R2) 

5: Stevia (Comb cebadores serk1 D2 y R2) 

6: pBSAtSerk1 (Comb cebadores serk1 D2 y R2) 

7: Stevia (Comb cebadores serk1 D2 y Seco R) 

8: pBSAtSerk1 (Comb cebadores serk1 D2 y Seco R) 

9: Stevia (Comb cebadores serk1 D3 y R2) 

10: pBSAtSerk1 (Comb cebadores serk1 D3 y R2) 

 

11: 1Kb 

12: Stevia (Comb cebadores serk1 D3 y Sec R) 

13: pBSAtSerk1 (Comb cebadores serk1 D3 y Sec R) 

14: Stevia (cebadores Serk1 cafeto Dir 1 – Rev)  

15: pBSAtSerk1 (cebadores Serk1 cafeto Dir 1 – Rev)  

16: Stevia (cebadores Serk1 chile Dir 1 – Rev) 

17: pBSAtSerk1 (cebadores Serk1 chile Dir 1 – Rev) 

18: Stevia (cebadores MAPK PIG y Juglar) 

19: pGEMMapk (cebadores MAPK PIG y Juglar) 

20: 1 Kb 

 



1 2 3 4 5 1 2 3 4 5 

1: 1Kb 

2: Stevia (combinaciòn cebadores Serk1 Dir 1 – R2) 

3: pBSAtSerk1 (combinaciòn cebadores Serk1 Dir 1 – 

R2) 

4: Stevia (cebadores Serk1 cafeto Dir 1 – Rev) 

5: pBSAtSerk1 (cebadores Serk1 cafeto Dir 1 – Rev) 

Octubre 7, 

2015 

Segunda carga del gel para descartar posibles contaminaciones entre 

pozas. 



Octubre 8, 

2015 

Amplificación de dcADNc de raíz, cebadores degenerados de Serk1 D1 y 

Rev 2 y cebadores específicos de serk1 cafeto, a varias temperaturas 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1: 1 Kb 

2:  pBSAtSerk1 (ceb deg. Dir1 y Rev 2) a 59.2 ºC 

3: dcADNc de raíz (ceb deg. Dir1 y Rev 2) a 54,8 ºC 

4: dcADNc de raíz (ceb deg. Dir1 y Rev 2) a 57.5 ºC 

5: dcADNc de raíz (ceb deg. Dir1 y Rev 2) a 59.2 ºC 

6: dcADNc de raíz (ceb deg. Dir1 y Rev 2) a 61.2 ºC 

7: dcADNc de raíz (ceb deg. Dir1 y Rev 2) a 63.2 ºC 

8: 1 Kb 

9:  pBSAtSerk1 (ceb esp de chile) a 62.5 ºC 

10: dcADNc de raíz (ceb esp de chile) a 67 ºC 

11: dcADNc de raíz (ceb esp de chile) a 68.5 ºC 

12: dcADNc de raíz (ceb esp de chile) a 70.1 ºC 

13: Control negativo 

14: 1 Kb 



Clonación de productos de PCR de acuerdo al protocolo de pJET2.1 

Blunt 

                                                                                              

PRODUCT INFORMATION 

Thermo Scientific 
CloneJET PCR Cloning  
Kit 

#K1231 20 rxns 

Lot  Expiry Date  

Store at -20 °C 

    
www.thermoscientific.com/onebio 
 

 

COMPONENTS OF THE KIT 

CloneJET PCR Cloning Kit  
#K1231 

20 cloning 
rxns  

#K1232 
40 cloning 

rxns  

pJET1.2/blunt Cloning Vector 
(50 ng/µL) 

24 µL 46 µL 

2X Reaction Buffer 300 µL 600 µL 

T4 DNA Ligase (5 U/µL) 24 µL 46 µL 

DNA Blunting Enzyme 24 µL 46 µL 

pJET1.2 Forward Sequencing 
Primer, 10 µM aqueous 
solution  

50 µL 100 µL 

pJET1.2 Reverse Sequencing 
Primer, 10 µM aqueous 
solution 

50 µL 100 µL 

Control PCR Product (24 ng/µL) 
976 bp, with 3’-dA overhangs 

8 µL 12 µL 

Water, nuclease-free 1.25 mL 1.25 mL 

 

STORAGE  

All components of the Thermo Scientific™ CloneJET™ PCR Cloning Kit 
should be stored at -20°C. 

CERTIFICATE OF ANALYSIS 

All components of the kit were function tested in control experiment as 
described in the manual.  
A 2 µL aliquot of the ligation mixture was used to transform 50 µL of 

chemically competent XL1-Blue cells of >106 cfu/µg DNA transformation 
efficiency.  
Cloning efficiency of the Control PCR Product into the pJET1.2/blunt was 
>2x104 cfu/µg DNA. >90% of the recombinant plasmids contained the 
appropriate insert. 

Quality authorized by: Jurgita Zilinskiene 

 

Rev.14   V  

DESCRIPTION 

The CloneJET PCR Cloning Kit is an advanced positive selection system 
for the highest efficiency cloning of PCR products generated with Pfu 
DNA polymerase, Taq DNA polymerase, Thermo Scientific™ 
DreamTaq™ DNA polymerase or other thermostable DNA polymerases. 
Additionally, any other DNA fragment, either blunt or sticky-end, can be 
successfully cloned using the kit.  
The kit features the novel positive selection cloning vector pJET1.2/blunt. 
This vector contains a lethal gene which is disrupted by ligation of a DNA 
insert into the cloning site. As a result, only cells with recombinant 
plasmids are able to propagate, eliminating the need for expensive 
blue/white screening.  
The vector contains an expanded multiple cloning site, as well as a T7 
promoter for in vitro transcription. Sequencing primers are included for 
convenient sequencing of the cloned insert. 

CLONING PRINCIPLE 

pJET1.2/blunt is a linearized cloning vector, which accepts inserts from  

6 bp to 10 kb. The 5'-ends of the vector contain phosphoryl groups, 
therefore, phosphorylation of the PCR primers is not required.  
Blunt-end PCR products generated by proofreading DNA polymerases 
can be directly ligated with the vector in just 5 min. PCR products with  
3’-dA overhangs generated using Taq DNA polymerase or other non-

proofreading thermostable DNA polymerase are blunted in 5 min with a 
proprietary thermostable DNA blunting enzyme (included in the kit) prior 
to ligation. All common laboratory E. coli strains can be directly 
transformed with the ligation product. 

IMPORTANT NOTES 

· Thoroughly mix every vial before use. 

· The CloneJET PCR Cloning Kit is compatible with all PCR buffers 
supplied by Thermo Scientific. 

· Gel-analyze the PCR product for specificity and yield before cloning. 

· Specific PCR products of <1 kb appearing as one discrete band on 
the gel can be used for ligation directly from PCR reaction mixture 
without any purification.  

· Do not use more than 1 µL of unpurified PCR product in the blunting 
or ligation reaction. Excess polymerase (Taq, Pfu or other) or salts 
from the PCR reaction mixture may result in background colonies 
and may reduce the efficiency of the cloning procedure.   

· Gel purification of the PCR product (e.g. with Thermo Scientific™ 
GeneJET™ Gel Extraction Kit, #K0691) is recommended to 
increase the number of recombinants containing full length inserts in 
following cases: 
o PCR product is longer than 1 kb; 
o PCR product is contaminated with non-specific PCR products; 
o PCR product is contaminated with primer-dimers; 
o PCR template contains β-lactamase (ampicillin resistance) 

gene, which may result in background colonies on LB-

ampicillin agar plates. 

· For efficient cloning of gel-purified DNA fragments, it is important to 
avoid DNA damage by ethidium bromide and UV light. Use a long 
wavelength UV (360 nm) light-box when excising DNA from the 
agarose gel. When using a short-wavelength (254-312 nm) light-
box, limit DNA exposure to UV to a few seconds. Keep the gel on a 
glass plate or on a plastic plate during UV illumination. Alternatively, 
use dyes, like crystal violet, to visualize DNA in ambient light (1, 2).  

· The kit performs well over a wide range of insert/vector molar ratios 

(0.5:1 to 15:1). However the optimal insert/vector ratio is 3:1. Vector 
pJET1.2/blunt is supplied at a concentration of 0.05 pmol DNA 
ends/µL. To calculate optimal amount of the PCR product for 
ligation (0.15 pmol of DNA ends respectively), refer to Table 1 or 
use dedicated software (e.g., www.thermoscientific.com/reviewer) 
for calculations. 

· For PCR products >3 kb, ligation can be prolonged to 30 min. 
Ligation times longer than 30 min are not recommended and may 
decrease cloning efficiency. 

· Success in cloning of long PCR products may also depend on the 
DNA sequence of the insert. PCR products may contain toxic 

sequences not tolerated by E.coli, therefore multicopy vectors like 
pJET1.2 may not be suitable cloning these PCR products. 
 

Table 1. Recommended amount of PCR product for the ligation 
reaction 

Length of PCR 
product (bp) 

Optimal PCR product quantity for ligation 
reaction, (0.15 pmol ends) 

100 

300 

500 

1000 

2000 

3000 

4000 

5000 

5 ng 

15 ng 

25 ng 

50 ng 

100 ng 

150 ng 

200 ng 

250 ng 

CLONING PROTOCOLS 

Blunt-End Cloning Protocol 

· For cloning blunt-end PCR products generated by proofreading DNA 
polymerases, such as Pfu DNA polymerase. If the DNA end 

structure of the PCR products is not specified by the supplier of the 
DNA polymerase, follow the Sticky-End Cloning Protocol.  

· For cloning of blunt-end DNA fragments generated by restriction 
enzyme digestion. Gel-purify the DNA fragment prior to ligation and 

use in a 3:1 molar ratio with pJET1.2/blunt (see Table 1). 
 
1. Set up the ligation reaction on ice: 

Component Volume 

2X Reaction Buffer 10 µL 

Non-purified PCR product  
or 

purified PCR product/other blunt-end 
DNA fragment 

1 µL  
 
0.15 pmol ends 

pJET1.2/blunt Cloning Vector (50 
ng/µL) 

1 µL (0.05 pmol ends) 

Water, nuclease-free up to 19 µL 

T4 DNA Ligase 1 µL 

Total volume 20 µL 

Vortex briefly and centrifuge for 3-5 s.  

2. Incubate the ligation mixture at room temperature (22°C) for 5 min.  
Note. For PCR products >3 kb, ligation can be prolonged to 30 min.  

3. Use the ligation mixture directly for transformation  
Note. Keep the ligation mixture at -20°C if transformation is postponed. 
Thaw on ice and mix carefully before transformation. 

Sticky-End Cloning Protocol 

· For cloning PCR products with 3'-dA overhangs generated by Taq 
DNA polymerase, DreamTaq DNA polymerase or enzyme mixtures 
containing Taq DNA polymerase.  

· For cloning PCR products when DNA end structure of the generated 
PCR products is not specified by the supplier of the DNA 

polymerase. 

· For cloning DNA fragments with 5’- or 3’-overhangs generated by 
restriction enzyme digestion. Gel-purify the DNA fragment prior to 
ligation and use in a 3:1 molar ratio with pJET1.2/blunt (see Table1). 
Note. The DNA Blunting Enzyme is a proprietary thermostable DNA 
polymerase with proofreading activity. It will remove 3'- overhangs and fill-
in 5'-overhangs. Nucleotides for the blunting reaction are included in the 
reaction buffer. 

 

1.Set up the blunting reaction on ice: 

Component Volume 

2X Reaction Buffer 10 µL 

Non-purified PCR product 
or  

purified PCR product/other sticky-end 
DNA fragment 

1 µL  
(0.15 pmol ends) 

Water, nuclease-free to 17 µL 

DNA Blunting Enzyme 1 µL 

Total volume 18 µL 

Vortex briefly and centrifuge for 3-5 s. 
2. Incubate the mixture at 70 °C for 5 min. Chill on ice. 
3. Set up the ligation reaction on ice. Add the following to the blunting 

reaction mixture: 

Component Volume 

pJET1.2/blunt Cloning Vector (50 
ng/µL) 

1 µL  
(0.05 pmol ends) 

T4 DNA Ligase 1 µL 

Total volume 20 µL 

Vortex briefly and centrifuge for 3-5 s to collect drops. 

4. Incubate the ligation mixture at room temperature (22 °C) for 5 min.  
Note. For PCR products >3 kb, ligation can be prolonged to 30 min.  

5. Use the ligation mixture directly for transformation  
Note. Keep the ligation mixture at -20 °C if transformation is postponed. 

Thaw on ice and mix carefully before transformation. 

Transformation 

· The CloneJET PCR Cloning Kit is compatible with all common E.coli 
laboratory strains. Transformation of competent E.coli cells with the 
ligation mixture can be performed using different transformation 
methods (Table 2 and 3).  

· The number of transformants on the plates directly depends on the 
transformation efficiency of the competent cells. 

· For successful cloning, competent E.coli cells should have an 

efficiency of at least 1 ´ 106 cfu/ µg supercoiled plasmid DNA. To 

check the efficiency, prepare a control transformation with 0.1 ng of 
a supercoiled vector DNA, e.g., pUC19 DNA, #SD0061 (Table 2).  

· For transformation of the ligation mixture, refer to Table 3. 

 
Table 2. Evaluation of transformation efficiency of competent cells 
(control transformation) 

Transformation 
method 

Number of 
transformants 

per µg of 

supercoiled 
plasmid DNA 

Amount of 
pUC19 DNA to 

yield ~ 1000 

colonies per 
plate 

Volume 
of 

compe-

tent 
cells 

Thermo 
Scientific™ 

TransformAid™ 

Bacterial 
Transformation 

Kit, #K2710* 

~1 ´ 107 0.1 ng 50 µL 

Calcium chloride 
transformation 

~1 ´ 106 1 ng 50 µL 

Electro-
transformation 

~1 ´ 109 0.01 ng 40 µL 

* XL1-Blue, ER2267, ER1727 E. coli strains are the best strains for 
transformation with TransformAid™ Bacterial Transformation Kit. DH10B, 
DH5α and TOP10 strains are not efficient with TransformAid but are 
recommended for calcium chloride transformation or electroporation. 
 



1 2 3 4 5 6 7 8 9 10 11 12 13 

1: 1 Kb 

2: Control positivo (pBSAtSerk1) 

3: Ligación 1 (150 uL de inoculo) colonia 1 

4: Ligación 1 (150 uL de inoculo) colonia 2 

5: Ligación 1 (150 uL de inoculo) colonia 3 

6: Ligación 1 (250 uL de inoculo) colonia 1 

7: Ligación 1 (250 uL de inoculo) colonia 2 

8: Ligación 1 (250 uL de inoculo) colonia 3 

 

 

9: Ligación 2 (150 uL de inoculo) colonia 1 

10: Ligación 2 (150 uL de inoculo) colonia 2 

11: Ligación 2 (150 uL de inoculo) colonia 3 

12: Ligación 2 (150 uL de inoculo) colonia 4 

13: 1 Kb Octubre 11, 

2015 

Evaluación de los insertos, por PCR a partir de colonias desarrolladas 

en el medio semisólido  selectivo.  



Octubre 12, 2015 

A.-Extracción de plásmidos por Kit QIAprep Spin Miniprep 

B.- Amplificación por PCR-Phire de un fragmento del gen SERK-

1 /pJET1.2 

1 2 3 

1: 100 pb 

2: Ligación 1 

3: ligación 2 

A. B. 

Fue confirmado la inserción de la secuencia de 

Serk1. Los plásmidos fueron enviados para su 

secuenciación. 



Octubre 14, 2015 

Sintesis de csADN c y dcADNc  de ARN de ápice 

mediante SMART    

1 2 3 

1: 1 Kb 

2: csADNc 

3: dcADNc 

Cuantificación   

Muestra Conc 

(ng/uL) 

260/280 260/230 

csADNc 1608.7 1.79 1.93 

dsADNc 1980.9 1.81 1.40 



PCR – Phire de los genes LEC1, WUS y BBM usando dcADNc de apice 

1 2 3 4 5 6 7 

1: 100 pb 

2: 18 S 

3: MAPK 

4: LEC1 

5: WUS 

6: BBM 

7: 1 Kb 

Octubre 14, 2015 



PCR – Phire de los genes Lec1, Wus, Bbm y Serk1 usando dcADNc de ápice 

(producto de PCR como templado) 
1 2 3 4 5 6 7 8 9 10 11 12 

1: 100 pb 

2: Lec1 a 56 ºC  

3: Lec1 a 60 ºC 

4: Lec1 a 63 ºC 

5: Wus a 56 ºC 

6: Wus a 60 ºC 

7: Wus a 63 ºC 

8: Bbm 53 ºC 

9: Bbm 55 ºC 

10: Bbm 58 ºC 

11: Serk1- específico de café 68 

ºC 

12: 1Kb 
Octubre 14, 2015 



Octubre 15, 2015 

PCR-Phire (Touchdown) de Lec, Wus, Bbm y Serk1 a partir de 

dcADNc-SMART  de ápice (1:100) 

1 2 3 4 5 
1: 100 pb 

2: Lec: (60oC / 400pb) 

3:Wus: (60oC / 270pb) 

4: Bbm: (55oC / 320pb) 

5: Serk-1: (68oC / 576pb) 

98oC – 3 min 

 

98oC – 5 seg 

75oC (-1oC / ciclo) – 5 seg 

72oC – 15 seg 

 

98oC – 5 seg 

55 - 68oC – 5 seg 

72oC – 15 seg 

 

72oC – 5 min 

 

4oC 

 

 

 

 

 

 

 

25 ciclos 

30 ciclos 



1 2 3 4 5 

1: 100 pb 

2: Lec 

3:Wus 

4: Bbm 

5: Serk-1 

PCR-Phire (Touchdown) de Lec, Wus, Bbm y Serk1 a partir de 

dcADNc de ápice (1:100) 

Octubre 15, 2015 



PCR-Phire (Touchdown) de Lec de diferentes cantidades de dcADNc  

ápice 

1 2 3 4 

1: 100 pb 

2: Lec con 1.5 ng 

dcADNc 

3: Lec con 3.5 ng 

dcADNc 

4: Lec con 7 ng dcADNc 

 

Obs: los volúmenes 

fueron tomados de una 

dilución  1:1000 de 

dcADNc  

Octubre 15, 2015 



CONCLUSIÓN 

 Se logró la secuenciación de un segmento del gen 

serk1, con los que se diseñaron primers 

específicos de manera a lograr el aislamiento del 

gen completo mediante la tecnología “RACE” 

(Rapid Amplification of cDNA Ends) 

 

 Los ensayos posteriores fueron realizados por 

otra persona becaria del programa de viculación 

del Conacyt. 


