CHAPTER III

3.1. Analysis of DNA pu

Purified plasmi |2 and pSA30) were amplified

by transforming i HB101 cells and was

isolated by rapid a id DNA was further

purified from con ecular weight DNA by

isopycnic centrifug gradient containing

ethidium bromide. pE39, pRmSL42 and pSA30)

|
were evident by A of 1.8-2.0, and no visible

260 nm

RNA contamination when > 3.1. confirmed the

purity of each the DNA probe by

:Iﬂ *
restriction patterns

Isolaaﬂ UH @r%sﬂ% aaw ﬂq ﬂaj brasilense SpT,

B. Jjaponicum T A5 THAT, K. q;ytoca R15 R17, NG13, K. pneumoniae

wsat, Rama»anmmmmama@z sccording

to Rodrlquez and Tsit (1983), yielded high molecular weight DNA

without RNA bands as shown in Figure 3.2. and the A /A

260 nm 2860 nm

ratio were always higher than 1.7.
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Zesidy

Figure 3.1. Electrophorogram of pui&fiéd plasmid pE39, pRmSL42 and
* e L R -
o A V.IJ_!:\._:‘IH_

pSA30 %) after digestion with resgfiction enzymes.

lane $4¢ A/RindI11 | o

lane 1 ¢ pE39/BamHI (0.6, 2.7 kb)

Tane! 2 & pRuSH42/BanlT 8.5 \kh)
lane 3 : pRmSL42/EeoRI (8.5 kb)
lane+4 ‘s pRmSL42/BapHl @nd EceRI (5.2, Bi3 kb)
lane 5 : pRmSL42/BamHI and HindIII (6.3, 2.2 kb)
lane 6 : pRmSL42/BamHI, EcoRI and HindIII
(1.8, 9.2, 5.0k
lane 7 : pSA30/BamHl (6.5, 3.7 kb)
lane 8 : pSA30/FcoRI (6.1, 4.2 kb)
lane 9 : pSA30/HindIIl (5.4, 4.7 kb)
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Figure 3.2. High moTéguﬁ&r weighh. chromosomal DNA from various

strainsd ofy ylabgiﬁllii (AzospiriFlum, Rhizobium and

BradyrhiZobiumnk

,

T

Three hundred ndnograﬂéu}of extracted chromosomal DNA

=
2osi M4

(chr) was loaded in each wéil of 0.7% agarose gel and electrophoresed
= e

T =

in Tris-borate buffér, pH 8;3 at 80 vbits FOrs. lir |
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oxytoca R15
oxytoea RAT
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ppeunoniae M5al

. brasilense SpT7

. meliloti TAL380

meliloti TAL1372
leguminosarum TAL1402
Japonicum THAS

Japonicum THA7
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3.2. Restriction endonuclease digestion of chromosomal DNA.

In this study, selected type II restriction endonucleases
were; BamHl, Bglll, FEcoRl, Hind111, Pstl, Sall, Smal and Xhol

because their recognition sequence of six nucleotides are known to be

acterial strain was digested

with 10 units or 20 uf enzyme at 37 “C (except

smal at 30 “C) overni 2t most of isolated DNA

were completely units of every enzyme

tested, although 1t,s when digested with

10 units, therefore . restriction enzyme per

ug DNA was sufficien 4 ud o .x omosomal DNA was used for

digestion and 3 ug DNA A.-horésed on a 100 X 90 x 6 mm

agarose gel and photo
3.4. shows elecvsﬁy.

- 1
of N, -fixing bacter ;.

ﬂumwﬂmwmm
ama\mm UAIINYIAY

é’e staining. Figure

\
v from various genera
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10 units 20 units

S:1.23 4 567 8

A) BaaHl

B) Bglll

C) EcoRIl

D) HindIII
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10 units 20 units
kb S 44234 5.6.7:8:9. 10 1234 5:6:7 8910
E) Pstl
F) Sall
G) Smal

H) Xhol




Figure 3.4. Electrophorogram of 3 ug chromosomal DNA of 10 strains of
N -fixing bacteria digested with 8 restriction enzymes

(40 units/4 ug DNA) on 0.7% agarose gel (100 x 90 x

6 mm) and elepbla-
at 80 volts f
lane S :

lane 1
lane
lane
lane
lane 5

lane

lane

lane | ;‘
L

' B. Japonicum THA

Waﬁwﬂ‘wmm
ama\mmumawmaﬂ

lane 9.
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1:2:.3.:45 678910
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3.3. Preparation of purified DIG-labeled DNA probes by random primer.

To find out whether there is a DNA sequence homology between
common nod genes of R. meliloti, nif structural genes of K. pneumoniae

and chromosomal DNA of these N -fixing bacteria, the purified pE39

containing nodD1 of R. meli digested with BamHI, the pRmSL42

containing nodABC of R..m sted with BamHI, EcoRI and

Hind1I1 and the pSA30 of K. pneumoniae M5al

digested with EcoR vectors by recovering

the inserted genes gel electrophoresis

(Figure 3.5.)3 pE 2.7 kb:pUC8, pRmSL42
contained 1.3 kb: 5.0 kb:pBR322 and pSA30
contained 4.2 kb: and labeled genes (0.6 kb:

" --..
nodD1, 1.3 kb:nodC, 2.2 kbine .1 kb:pifHDK) with DIG-dUTP by

{|
3.4} ‘Dot hybridiza;1

e YIS 1 B A s o

labeled DNA pr%be by dot hybr1§azat10n wh re nifHDK RLoO be shows the

vishes RGN I ’31’13 AR 10 n

and nodC only at 100 pg/ul when compared with control labeled DNA

on by nole nodAB nodC and nifHDK probes

(pBR328) provided in the labeling kit. As for nodD1 the apparently
high specific activity of 10 pg/ul resulted from initial amount of the
labeled DNA was twice of the other probes.

Dot hybridization of each labeled probe: nodD1, nodAB, nodC

and nifHDK with the chromosomal DNA of N -fixing bacteria were shown



Figure 3.5.
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Electrophorogramiof nod,) gene  and nif gene fragments

. |
obtained#by gutfing pE39 with BaaHT, cutting pRmSL42 with

-

BamHI, BEoRU and Hindlfr and cutting pSA30 with EcoRI and
y \ 4

recovering from low-melting temperature agarose gel

¥
-

electrophoresis. ' ]

The nodD1 gene fragments;jbiB and 2.7 kb) were prepared

by cutting pE39 with B&mHI, the bbdiﬁc genes/fragments (1.3, 2.2

and 5.0 kb) were pfepared by cutting pRmSL42 with BamHI, EcoRI and

Find111 and the nifHDK gene fragments (4.2 and"6.1 kb) were prepared

by cutting pSASD" with * EceRl ‘and t Hen (lleCtirophoresed on low-melting

temperature agarose gel. The recovery of DNA fragments were performed

by extraeting

lane

lane

lane

lane

lane

lane

S

rn

thelme Med gel with. phenol.

: AM/HindI1I lane 6 : 4.2 kb:pACYC184 ] pSA30

0.6 kb:nodbl} pE 39 lane 7 : 6.1 kb:nif HDK

2.7 kb:pUC8

1.3 kb: nodC

2.2 kb:nodAB | pRmSL42

5.0 kb:pBR322
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Figure 3.6. Dot hyb'lo. ¥ .2-2' iment o evaluate the specific

(1) 8 eled DNA:pBR32B, /) (2) nifHDK:6.1 kb

%

labeled DNA, (3) ,' : 5dC:1.3 kb labeled DNA

the specific act1v1ty of abeled DNA; (A) 1ng/

. »ﬁuumwemmw'mfa'o-l
Qmmnmumqwmaa

and (5) nodD1:0.6 k-
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in Figure 3.7. indicating that the amount of DNA used was critical,
since 2 ug and 3 ug DNA, resulted in different patterns. Only 3 ug
DNA, that DNA sequence homology with the nodD1 gene can be detected in
associative Klebsiella, Azospirillum, although nodD1 homology can be

ug DNA. K. pneumoniae M5al,
% d to show nodD1 homology

at either DNA concentrabio g DNA ly R. meliloti TAL380O

detected in all the Rhizobium
the free-living N, -fix
and TAL1372 show and nodC, but when
associative Klebsiella,

the amount of DNA w

K. pneumoniae M5al, "":} '*1 5t he izobium spp. showed

nodC homology in 3 ug of 0O f-ﬁ=, | R. leguminosarum strain
TAL1402 show higher den51ty han  probes. The chromosomal DNA

ins have strong DNA

¥

of associative and

sequence homology ug DNA per spot, but

i

other strains of N, f1x1ng bacterla requlred 3 ug DNA for detection

of nifHDK homﬂgu Eja&aa% 8&” ingﬂC}ﬂ 1'5 a procedure that

enable rapid sépeenlng of high homology by assing eleq&;ophor931s and

s tedghel 'mnmumm ol ebioh Bleanization.

3.4. Comparision of RFLPs by nod genes and nif genes

Southern  hybridization of these labeled probes with their
homologous nonlabeled genes were performed to test for its specificity

(Figure 3.8.). The result indicated that each probe hybridized



probes with ‘_%;2%3, d/ t;:l'-,hiCh were used as probe

. vlabled genes; nodD1, nodAB,

nodC and nifHDK and hy 1G-poddl, DIG-nodAB, DIG-nodC,

DIG-nifHDK probes 5-68 °C for 24 hr. The

membrane was expos e or 30 min intensifying

screens.
lane S
lane

lanevr :

lane 3 4

lane 4 </ ~T RO

AULINENINYINT
AN TUNN NN Y
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pProbeznodDl1 probe:nodAB
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specifically only with itself except nodD1, that cross hybridized with
nodAB because of their contact origin. Using 3 ug of chromosonal
DNA digested with restriction enzymes: BamHI, BglI1, FEcoRl, HindIII,

Pstl, Sall, Smal and Xhol, the patterns and sizes of hybridization

bands were compared accord ‘ he standard calibration graph
(Appendix III) using Z_,.__ ‘ lambda-DNA (2.0-23.1 kb) as
standard molecular wei ‘ , ed chromosonal DNA, were
hybridi.zed with ‘ 7t Figure 3.9. shows
similar RFLP pro iloti strains TAL380
and TAL1372 (lan st1 and XhoI that can

distinguish between

digested DNA fro“v is R15, R17 and NG13

show two DNA fragne hat hybridize with nodD1

probe, which resemble other rhizobia strains tested and also similar

to assootat uﬂfﬁ%ﬁ%gwﬂq\ﬂjm fach At g

K. pneumoniae q4(5111 (Table 3. ro. Sout ern hybrldlzeslon with nodAB
prove afalipad hont [ et ] mmya ik 8 strains,
and only showed similar RFLP patterns in two R. meliloti strains:
TAL380 and TAL1372, confirming that these two genes organization afe
adjacent and strongly homologous in these 2 strains (Figure 3.10.,
3uity And Table 3u2:4 3. 3.0, Although dot hybridization of 3 ug
total chromosomal DNA of all N, -fixing bacteria suggested for weak

homology with the nodAB and 1nodC genes in various strains other
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Table 3.1. RFLP of nodD1 gene hybridized to 10 strains of
bacteria
Size of restriction fragmest (kb)
Straia
B: Bglil
RIS, RIT, 5
spT- .8, -
s 3.5,3.9,2.1
.0 .5:3.9,2.1
3 €
L Tk, 0,8.9
e 3
st ﬁi Riad111
-‘*G-'.
RIS, R17,%1 ~ :
s ¢
TAL = 5.4,3.5,3.0
]
TAL1372 = 5.4,3.5,3.0
TAL1402 e 6.5
.3
sall
, R17, NG13 - F %
Bale, - -
1 !
Fl W &) Y &I N H AR
qll TAL1372 16.0,10.8,4.8,4.1 6.0,4.5,3.7,3.0
7 L0 © 16.0,10.8 - e
| 0 : 9
: _ 5 1.9 |
9q
Strain G: Smal H: Xhol
RIS, RIT, NG13 - -
NSl : -
s : 5
TAL380 12.0,7.2 2
TAL1372 12.0,7.2 15.0,11.0
TAL1402 . =
THAS - T:2,8:3,5:738.0,2.2
THAT - 7:2,8.8,5.7,3.0,2.2

63

N, -fixing
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probe:=: nodAB

kb 1 2345678910 123456780910

‘

-
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Table 3.2. RFLP of nodAB gene hybridized to 10 strains of N, -fixing

bacteria

Sl of ml. ictios fragmest (kb)

Straia

B: Bglil

RIS, RIT;MGI3 [P

RIS, li NO13

f agmﬂﬂsw 1@9
R I INEA

R1S, RI7, NGI3
H5al
Sp7
TAL380 9.0
TAL1372 9.0 6.8
TAL1402
THAS
THAT
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s nodcC

probe

12345 6.7°8:910

kb

123456 78910

T

23.1

B

T2

PRI o

< Vg MmO
. e o . .
o Vg NN

gz 2,.&.__




Table 3.3.

ARE ﬁﬂ‘iﬂJlIW] W;ﬂﬁﬁl

RFLP of »nodC gene hybridized to

bacteria

67

10 strains of N, -fixing

Strain

Size of restriction fragesest (kb

RIS, RIT, WaL3

IlT. Na13

ﬂm‘V

TAL1372
TAL1402

| "I

EJ'VWW 83

“B: Bglll

6.0,4.5,3.7

R1S, R17, Ma13
sal
spt
TAL380
TAL1372
TAL1402
TRAS
THAT

9.0
9.0
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than R. meliloti TAL3B0 and TAL1372, no detectable DNA fragment
was observed. Southern hybridization of nifHDK labeled probe (Figure
3.12. and Table 3.4.) with the 3 ug chromosomal DNA digested with

8 restriction enzymes shows similar RFLP patterns of the free-1living

K. pneumoniae M5al and the  : ive K. oxytoca strain R15, R17 and

NG13 in BamHI, EcoRI, )I cuttings. Different RFLP

patterns between the ‘t,ive Klebsiella have been
observed with BgJII These results indicate
that the restrictien structural genes region
of these associ ‘are very similar to

K. pneumoniae M5al, r h except some different

base sequences recog 3] P t.I’“g d Smal. However, there
were no difference detected g the three associative &. oxytoca

any nod or nif genes

_ W\ ) 5 2
probes. All symbdotic . {,,‘ arum and B. japonicunm

and A4. braszleuse have shown no dlst.lngulsed band of sequence

e 18| AT HAR: 1 a

chromosomal DNA. Only faln‘- bands vere observe in B. jJaponicum

s ) Ty btk b ] e ’}W P} ad&oI



prrobe:z nifHDK

kb 12 34567 8 9 10 2. 2.3 45 .6 . Fvgi9-3D
- » w B)
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£ 4
’
l



Table 3.4.

bacteria

i, :
;!I
.

Strain

str

£/

Size of restriction fragmeat (kb)

il
|

B: Bglll

23.4,3.9
14.0,3.9
X
3.9
3.9
1.0

1.0,16.5
21.0,16.5

ls#l?. NG13

AU VWY

3.4,1.5,1.2,1.0

3.5,2.4,1.4

AR U INEAE
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RFLP of nifHDK gene hybridized to 10 strains of N, -fixing
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3.5. Cloning of 4.0-4.9 kb fragments of chromosomal DNA from

K. oxytoca NG13 into BamHI site of pUC18

BamM1 fragment of pUC18 (2.7 kb) and chromosomal DNA from

K. oxytoca NG13 (4.0-4.9 kb) were ligated in the ratio 1:5 (W/W), the

products of ligation were trfg?‘ into E. coli JM101 and selected
white colonies on LB agar plal ampicillin 50 ug/ml, X-gal

20 ug/ml and IPTG : were 11 recombinant plasmids

which form white cole Z . Plasmid DNA isolated
from these 11 clone gel electrophoresis
(Figure 3.13.) to.€heg ":- e 4 '31  ‘ gnents of chromosomal
DNA from K. oxytoca - dization with nodD1 probe
shows positive dot h - ; :1; ‘_‘ﬁ'“ﬂ_ ﬁq-ib‘t plasmid R1-R5, and R10
(Figure 3.14.). Only reconbi ds R1 and R2 vere digested with
BamHI and analysediby 0. .7i7‘ “77 7'W % ‘iw‘ophoresis. The size

of inserted ' ‘\‘. 4.9 kb and also

hybridizable with nole (Figure 3 15 ) 1njﬂLat1ng that nodD1-1liked

* iy Wﬁ?‘ﬂ‘ﬂ%ﬁ%ﬂ’]ﬂ‘i
’Q RIAINTU UM INYINY



Figure 3.13.

e

ligation etueen Iﬂuﬁﬂ ftagnent of puUC18 and BamHI

"’..:J- i "”j"}-‘f‘ : |
digested chronnsoma}iﬁﬂi*from K. oxytoca NG13
Ll : :Ta':""-i“‘ 2

lan® S0 = Mﬂindui )

= - ——

& — =
laﬁv{g : K. axytoca NGlSiBIlBI;}¢{0-4.9 kb)

| |

lane 2 : puUC18 -

T

o180k ¢ 34-4._‘ trcmwuht (% 7 kﬂr

’lane R1-R11: reqomblnant plasmlds after dlgestlon with

1 1.1

dawit V114 |
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Figure 3.14. Dot idization ween labeled nodD1 probe and
—__ _ 1.0 wug comparing with

£0rs 100 ng

AUEINENINYINg
PR TUAMINYAE
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Figure 3.15. Southern hy {:tween nodD1 probe and DNA from

;
LTINS

regﬁphlnaﬁh pIasnlﬁg_ﬁ- g@‘ested with BamHI

|

The jembinma ‘were digested with BamHI

}
(ad%int of 30 ng/ml). The

fith DIG-noddl

and hybridized

hybmdnatuﬁuu ﬂ(}% Eﬂ ﬁ-ﬁ w 86’1 ﬂ !ﬁ' The membrane was

'exposed to ay film at 37; Cc for 30 m1n with 1nt%£51fy1ng screens.

9 RIMASHANIINYIAY

lane 1 : pUC18 (2.7 kb)

probe

lane 2 : DNA from recombinant plasmid R1

lane 3 : DNA from recombinant plasmid R2



	Chapter III Results
	3.1 Analysis of DNA Purity
	3.2 Restriction Endonuclease Digestion of Chromosomal DNA
	3.3 Preparation of Purified Dig-Labeled DNA Probes by Random Primer
	3.4 Dot Hybridization by Nodd1,Nodab,Nodc and Nifhdk Probes
	3.5 Comparision of Rflps by Nod Genes and Nif Genes
	3.6 Cloning of 4.0-4.9 Kb Fragments of Chromosomal DNA from K. Pneumonia Ng13 Into Bamhi Site of Puc18


