
 
 
 



Buffers for DNA work 

Plant genomic DNA 

Extraction buffer 

100 mM Tris-HCI (PH 8); 1.4 ruM sodium chloride (NaCl); 20 mM ethylenediamine 

tetra-acetic acid, disodium salt (NazE,DTA. 2H20); 1% 2-mercaptoethanol and 3% 

hexadecyltrimethyl-ammoniumbromide (CT AB). 

To make 500 ml buffer solution the following was added: 6.05 g Tris-base; 810 mg of 

NaCl; 2.92 g of Na2EDTA. 2H20 and 15 g of CTAB was added to 400 ml of dsH20. The 

pH was adjusted to pH 8 with 10 N NaOH. 2-mercaptoethanol was diluted from a 50 mM 

stock solution on the day of use. 2-mercaptoethanol (350 !A-1) was added to 100 ml dsH20 

and 1.75 ml of the stock solution was added to 400 ml of the buffer solution and finally 

dsH20 was added to make up a 500 ml extraction buffer. 

Table A.1: DNA extraction buffer (PH 8) 

Chemical Concentration Mass/volume 

Tris-Hel 100mM 6.05 g/500 ml buffer 

NaCl l.4mM 0.81 g/SOO ml buffer 

EDTA 20mM 2.92 g/500 ml buffer 

B-mercaptoethanol 50mM 1.75 roI/SOO ml buffer 

CTAB 3% 15 g/500 ml buffer 

Total 500ml 

The buffer was pre-heated on the day of use in a water bath at 60°C. 
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Bacterial DNA isolation 

Resuspension buffer 

50 mM glucose; 25 mM Tris-HCl, pH 8; 10 mM Na2EDTA. 2H20 

Glucose (4.5 g), Na2EDTA. 2H20 (1.46 g) and ice-cold Tris-base (7.5 ml) were dissolved 

in dsH20 (400 ml). The pH was set up with 10 N NaOH to pH 8 and the final volume 

was made up with dsH20 to 500 ml. The mixture was autoclaved for 20 minutes and 100 

!-Iog/ml of RNAase A was added after cooling down to room temperature and the buffer 

was stored at 4°C. 

Alkaline lysis buffer 

200 mM NaOH; 1 % SDS 

NaOH (8.0 g) pellets were dissolved into dsH20 (950 ml) and 25 ml of a 10% sodium 

dodecyl sulphate (SDS; sodium lauryl sulfate) solution was added. 

10% SDS stock solution 

SDS (10%) was made up the day before use by dissolving SDS (100 g) into dsH20 (900 

ml) using a protection shield to avoid breathing the dust. The mixture was heated to 68°C 

to assist the dissolution. The pH was adjusted to 7.2 by adding a few drops of 

concentrated HCI and the volume was adjusted to 11 with dsH20. The 10% SDS solution 

was not further sterilized. 

Neutralization buffer 

3 M potassium acetate (PH 5.5) 
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Potassium acetate (294.5 g) was dissolved in sdH20 (500 ml). The pH was adjusted to 5.5 


with glacial acetic acid (-110 ml) and the volume adjusted to 11 with dsH20. 


Low TE buffer 


10 mM Tris; 0.1 mM Na2 EDTA. 2H20 (PH 8) 


Tris-base (18 rng) and Na2EDTA. 2H20 (121 mg) were added to dsH20 (75 ml), mixed 


well and 10 N of NaOH was used to set the pH to 8 and then dsH20 was added to 100 ml. 


The buffer was made up the day before use. 


Precipitation solution 

3 M sodium acetate (NaAc) (PH 4.8) 

Sodium acetate (40.8 g) was dissolved first in 90 ml dsH20 , the pH was adjusted to 6.8 

with acetic acid and then dsH20 was added to a final volume of 100 ml. 

Buffers for Southern blotting 

Denaturation solution for DNA transfer 

1.5 M NaCI; 0.5 M NaOH 

Sodium chloride (43.83 g, NaCl) and sodium hydroxide (10 g, NaOH) were dissolved in 

dsH20 (400 ml) and made up to a final volume of 500 ml by adding dsH20. The solution 

was sterilized by autoclaving. 
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Neutralization solution for DNA transfer 

1.4 M NaCl; 0.5 M Tris-HCI 

Sodium chloride (43.83 g) and Tris-base (30.27 g) were dissolved in dsH20 (400 ml). 

The pH was adjusted to 7.5 by adding concentrated HCI slowly and carefully under 

stirring. Finally the volume was made up to 500 ml with dsH20 and the mixture was 

autoclaved. 

Hybridization buffer 

5xSSC; 0.1% (w/v SDS); Dextran sulfate sodium salt; liquid block (Amersham life 

science, UK) 

Into dsH20 (800 ml), NaCl (175.3 g) and Na3-citrate 2H20 (88.2 g) were dissolved to 

produce a 20xSSC stock solution. The pH was adjusted to 7.0 with a few drops of 10 N 

NaOH and dsH20 was added to a final volume of 1 1. Aliquots were sterilized by 

autoclaving. 

For the preparation of the hybridization buffer, dsH20 (26.6 ml), 20xSSC (10 ml), 10% 

SDS (0.4 ml) and liquid block (2 ml) were mixed to make up a hybridization stock 

solution in which dextran sulfate sodium salt (2 g) was dissolved at 60°C in a total 

volume of 40 mI. 

Wash buffer 

Buffer 1 

lxSSC; 0.1 % (w/v) SDS 
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To make up 1xSSC, 20xSSC (20 ml) and 10% SDS (4 ml) was added to 376 ml of 

dsHzO for a total volume of 400 ml. 

Buffer 2 

0.5xSSC; 0.1 % (wN) SDS 

20xSSC (10 ml) (stock solution) and 10% SDS (4 ml) (stock solution) were added to 

dsH20 (386 ml) for a total volume of 400 ml. Both buffers were autoclaved for 20 

minutes at 105 kPa to avoid any contamination. 


Incubation and blocking buffer 


100 mM Tris-HCl; 300 mM NaCI (PH 9.5) 


NaCI (58.76 g) and Tris-base (6.05 g) were dissolved in dsHzO (400 ml). The pH was 


adjusted to 9.5 with concentrated HCI and dsHzO was added to a total volume of 500 ml 

and autoclaved in a 11 bottle for 20 minutes at 105 kPa. 

Table A.2: Buffers/Southern blotting 

Required solutions Description Concentration MassNolume 

Hel 250mM 250mM 73 ml/500 ml H2O 

dsHzO Distilled, sterile 

water 

Denaturation hllff~r 

0.5 NNaOH 

1.5 MNaCI 

0.5 N 

1.5M 

10 g/500 ml buffer 

43 .83 g/500 ml buffer 

Neutralization buffer 

0.5 M Tris-HCl 

pH 7.5 

1.5 M NaCl 

O.5M 

1.5M 

30.27 g/500 ml buffer 

43.83 g/500 ml buffer 
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20xSSC buffer 

3MNaCI 

300 mM sodium 

citrate, pH 7.0 

3M 

300mM 

97.66 g/1000 ml buffer 

88.2 g/1000 ml buffer 

5xSSC 

750mMNaCI 

75 mM sodium 

citrate, pH 7.0 

750mM 

75mM 

43.83 g/1000 ml buffer 

22.05 g/1000 ml buffer 

lO%SDS High SDS buffer 10% 100 g/900 ml H2O 

Hybridization buffer 

5xSSC 

0.1 % (w/v SDS) 

Dextran sulfate 

liquid block 

500 j.tl/40 ml buffer 

400 !ll/40 ml buffer 

2 g/40 ml buffer 

2 ml/40 ml buffer 

2xwash buffer 

O.5xwash buffer 

2xSSC 

0.1% SDS 

O.5xSSC 

0.1% SDS 

0.1% 

0.1% 

Buffers for DNA colony hybridization 

Denaturation buffer 

0.5 N NaOH; 1.5 M NaCl 

NaOH (10 g) pellets and NaCI (43.8 g) were dissolved in dsH20 (500 ml) and the 

mixture was sterilized by autoclaving for 20 minutes. 

Neutralization buffer 

10 M Tris-HCI (PH 7.5); 1.5 M NaCI 
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Tris-base (60.5 g) and NaCl (43.8 g) were dissolved in dsHzO (400 ml). The pH was 

adjusted by adding concentrated HC} slowly and carefully with stirring to 7.5. Finally, the 

volume was made up to 500 ml by adding dsHzO and autoclaved for sterilization. 

Buffers for DNA electrophoresis 

Tris -acetate (T AE) buffer 

Stock solution (50xTAE) 

50xTAE: contained 2 M Tris-base; 0.5M NazEDTA. 2HzO and glacial acetic acid (PH 8). 

To make up a 11 stock solution, Tris-base (242 g) was added to 0.5 M NazEDTA. 2HzO 

solution (100 ml) and dsHzO (800 ml) were added. The pH was adjusted to 8 with 57.1 

ml of glacial acetic acid and the volume made up to 11 with dsHzO. The stock solution 

was stored at room temperature in a glass bottle after autoclaving. 

1 xTAE buffer for DNA electrophoresis 

50xTAE (200 mt) was diluted with dsHzO (9.8 1) in a total volume of 10 1 for a final 

concentration of 0.04 M Tris-acetate and 1 mM NazEDTA. 2HzO .The buffer was stored 

at room temperature, away from light, for further uses. 

Table A.3: TAE buffer (50xstock) 

Chemical Concentration Mass/Volume 

Tris 2M 242g 

EDTA disodium salt O.5M 37.2 g 

Glacial acetic acid 5.71% (w/v) 57.1 ml 

Total volume 1000 ml 
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DNA loading buffer (agarose gel) 


Table A.4: DNA loading buffer 


Chemical Concentration MassNolume 

Glycerol 50% 5 ml 

TAE buffer lx 200 ",1 of 50xstock 

Bromophenol blue 1% 0.1 g 

Xylene eyanol 1% 0.1% 

Agarose gel composition 

Agarose gels had the following composition: 

Table A.S: Agarose gel composition 

Tray lxTAE buffer 1% agarose 1.5% agarose 

7x10 cm 50ml 0.50 g 0.75 g 

15xl0 cm 100mI 19 1.50 g 

15x15 cm 150m! 1.5g 2.25 g 

Polymerase ehain reaction buffer 

10xPCR buffer 

PCR reaction buffer consisted of a 10xPCR buffer (Takara, Japan) containing 500 mM 

KCI; 25 mM MgClz; 100 mM Tris-HCI (PH 8.3). 
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Buffers for RDA technigue 

Ligation buffer 

lOxligase buffer contained 66 mM Tris-HCl (pH 7.6); 6.6 mM MgCl2; 10 mM 

dithiothreitol (DDT) and 66 mM ATP. The supplier of ligase supplied the ligation buffer 


(Amersham, UK). 


Elution TE-buffer 


10 mM Tris-HCl (PH 8); 0.1 mM Na2EDTA. 2H20 


Tris- base (605 mg) and Na2EDTA 2H20 (9 mg) were dissolved in dsH20 (400 ml). The 


pH was adjusted with 10 N HCl to 8 and the volume was adjusted to 500 ml with dsH20. 


Buffer for subtractive hybridization 


30 mM EPPS [(N-[2-hydroxyethyl] piperazine)-N'-(3-propane sulfonic acid; HEPPS)] 


(PH 8.0) at 20°C; 3 mM Na2EDTA. 2H20; 5 M NaC!. 


EPPS (1.51 g), Na2EDTA 2H20 (220 mg) and NaCI (58.43 g) were dissolved in dsH20 


(150 ml). The pH was adjusted to 8 by stirring the solution at 20°C and the total volume 

was set up to 200 ml with dsH20. 

10 M Ammonium acetate 

Ammonium acetate (770 g) was dissolved in dsH20 (800 ml). The volume was adjusted 

with dsH20 to 11 and the mixture sterilized by filtration. 
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10xMung bean nuclease buffer 

50 mM Tris-HCI (PH 8.9) 

Tris-base (300 mg) was dissolved in dsHzO (90 ml) and the pH adjusted to 8.9 dsH20 

was added to a total volume of 100 mI. 

Cloning reagents 

Isopropyl-B-D-thiogalactopyranoside; IPTG (0.1 M stock solution) 

IPTG (1.2 g) was dissolved in dsH20 (50 ml) and the stock mixture was filter-sterilized 


and stored at -20°C. 


5-bromo-4-chloro-3-indolyl- B-D-galactoside; X-gal (2% stock solution) 


X-gal (20 mg) was dissolved in dimethylformamide (DMF) (1 ml). The stock mixture 


was covered with aluminum foil and stored at -20°C. 

Ampicillin50 

Ampicillin (50 mg) was dissolved in dsH20 (1 ml). The mixture was filter-sterilized and 

stored at -20°C. 

Growth media 

Bacteria growth medium (Luria- Bertani broth) 

To dsH20 (11), Tryptone (10 g); Yeast extract (5 g) and NaCl (10 g) were added and the 

pH was adjusted to 7.4 with NaOH. For a solid medium LB medium, agar (15 g) was 

added. Both media were sterilized by autoclaving to avoid any contamination. 
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LB plates with ampicillin 

LB-agar medium (30-35 ml) was poured into 85 mm petri dishes before adding 

ampicillin (20 or 40 J,tI/plate) to a [mal concentration of 50 J,tg or 100 J,tglmI. The medium 

was allowed to cool down to 50°C. After agar hardened, the plates were stored at 4°C for 

up to one month or at room temperature for up to one week. 

LB plates with ampicillin/ IPTG/X-gal 

LB plates containing ampicillin were produced as outlined above but then supplemented 

with IPTG (20-100 ",1 of 0.1 M stock solution) and X-gal (20-35 ).tl of a 2% stock 

solution). The LB agar was mixed with the reagents and plates were dried for 30 minutes 

at room temperature. 

Table A.6: Growth medium composition 

Reagents Concentration Quantity/plates Mass/volume 

IPTG 100mM 20-100 J,tI 1.2 gl50 ml dsH20 

X-gal 2% 20-35 ).tl 0.02 gil mI DMF 

Ampicillin 50-100 fAgimI 20-35 fAi 50 mgll ml dsH20 

Tryptone 10 g in 11 dsH20 

Yeast extract 5 gil inl 1 dsH20 

NaCI 10 gil in 11 dsH20 

Agar 

15 gil in II LB 

broth 

LBmedium 25-35 mi 
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Sequence of primers used in experiments 

Table A.7: Sequences of all the primers used for amplification of the DNA regions." 

ITS" represents the sequence of the primer set used to amplify the internally transcribed 

spacer sequence (ITS region); "NTS" primer set used to amplify the non-transcribed 

spacer (NTS region); "Retrotransposon" primer used to amplify a retrotransposon like 

region from the grass species Monocymbium ceresiiforme. "DP51O" primer set used to 

amplify a fragment with homology to Bacillus halodurans region and "Bacillus subtilis" 

the primer set used to amplify the Bacillus subtilis 16s rRNA region. 

DNA regions Primer Primer sequence 

ITS 

ITSl 

ITS4 

5'-TCCGTAGGTGAACCTGCGGG-3' 

5'-GCTGCGTTCTTCATCGATGC-3' 

NTS 

NTSI 

NTS2 

5'-TTTAGTGCTGGTATGATCGC-3' 

5'-TTGGAAGTCCTCGTGTTGCA-3 ' 

Retrotransposon 

S3C12L 

S3CL2R 

5' -CTCGGTATCGAGGGAGA-3' 

5'-TTTCAAGAA TGCTCTGCAGG-3' 

DPSlO 

BhalSR 

Bha13L 

BhalSA 

Bha13A 

5 '-CCGCGCTTGAACAAAGTATT-3 , 

5'-TTCACATTGGAGTTTTGGGA-3' 

5'-ACCGACGTCGACTATCCATGAACAA-3' 

5'-AAGCTTGTTCATGGATAGTCGACGTCGGT-3' 

Bacillus subtilis 

Bsub3R 

BsubSF 

5'-CCAGTTTCCATTGACCCTCCCC-3' 

5'-AAGTCGAGCGGACAGATGG-3' 
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Table A.8: Sequence of the three adaptor sets used for execution of the RDA. 

RDA adaptor sets Adaptor sequence 

Set 1 --

RHind12 

RHind24 

5'-AGCTTCGGGTGA-3' 

5'-AGCACTCTCCAGCCTCTCACCGCA-3' 

Set 2 

JHind12 

JHind24 

5'-AGCTTGTTCATG-3 

5'-ACCGACGTCGACTATCCATGAACA-3' 

Set 3 

NHind12 

NHind24 

5'-AGCTTCTCCCTC-3' 

5'-AGGCAGCTGTGGTATCGAGGGAGA-3' 
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SOMMAIRE 


Le genome des graminees differe en taille; degre de ploIdy; et nombre de chromosome. 

Depuis Ie siecle demier, les methodes d' identification et de characterisation des genomes 

ont dramaticallement changees dans la reproduction des plantes. Elles sont passees des 

croisements simples aux croisements retour jusqu'aux techniques moleculaires actuelles. 

L'analyse des differences representatives de deux genomes qui en est une des techniques 

moleculaires, a ete appliquee sur l'avoine sauvage collectee a differents endroits en 

Afrique du Sud pour isoler une unique fraction de son genome. Cinq series d'hybridation 

soustractive ont etc appliquee. Apres la deuxieme serie, un produit differentiel obtenu 

etait homologue aune sequence connue de 'retrotransposon'du mais et aussi aune region 

chromosomique du riz. Ce produit de soustraction n'etait pas unique a une seule des 

echantillons testees. En plus, ce produit avait aussi un nombre eleve de copies dans Ie 

genome de la plante. La troisieme, quatrieme et cinquieme tour d 'hybridation 

soustractive ont ete aussi appliquees. La cinquieme etape d'hybridation soustractive a etc 

appliquee sur un quatrieme produit ayant subi une digestion enzymatique au MseI 

reconnue active pour couper l'ADN repetitif. Ce cinquieme produit de soustraction 

analysee etait homologue a une sequence de l'ADN bacterienne, ainsi qu'a une sequence 

partielle d'ADN de riz et de mil. L'homologie du produit de difference genomique aune 

sequence d'ADN bacterienne nous a fait penser ala contamination de l'ADN de depart 

par une bacterie endophyte de la plante. Pour s'assurer de la purete de notre materiel de 

depart, I'ADN isoler des plantes a ete utili see pour amplifier un fragment de 595 bp 

caract6ristique de la region 16S de I'ADN ribosomal du Bacillus subtilis. Cette reaction a 

ete negative. De meme l'identification du Bacillus subtilis comme endophyte specific de 

la meme plante a donne plutot lieu ad'autres especes bacteriennes. 
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