CHAPTER IV

DISCUSSION

In this study, ems about isolation of
chromosomal DNA from 'i ‘ 1 ‘bizobiun, because they
producea slime whi and pronase, and
reduced yield of 211s with 1 M sodium
chloride was fou before isolation- of
chromosomal DNA. ere Were preyious eports that nod genes
and nif genes in i ,;,,’7 su h~ as R. leguminosarun,
R. meliloti, R. phaseoli, ';é;_; . 3 ;re located on megaplasmid DNA

(Hirsch, 1992) and) . silense (E b f al., 1987) but

megaplasmid from ‘the rh: o) asilense Sp7 could not be
isolated and purified 1n this study because megaplasmid has vary large

size, must beﬁﬂﬁi’}ﬁn ﬁ% %Wﬁﬂeﬂlﬁto avoid shearing

of the 1s01a d DNA and 1t.%’loss. Mo cular welgh f megaplasmid
or 5. soi 1 V@ T3 Bl wmmma Bidn 300 waa1
(pRn41b) (Banfa1v1 et al, 1981), negaplasmid of A. brasilense Sp7
is 90 Mdal which contain host specific nod genes regions (Elmerich
et al., 1987). Therefore, the information of nod and nif genes
homology on megaplasmids in this study were not reported. It is
noted that contamination of these megaplasmids in the chromosomal DNA

preparation could occur easily because of their large size.
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Nonradioactive DNA-labeling using DIG-11-dUTP and random
primer was applied for labeling DNA probes in this study in order to
avdid hazardous radioactive method, but maintained high sensitivity
(Matthews and Kricka, 1988). The reaction of DIG-DNA labeling and
, iple (enzyme linked innunosofbent
o&s, 1990; and Martin et al.,

The steroid hapten

detection system is by ELIS

assay) (Kassler et al.,

1987) and catalyzed

position C of the

digoxigenin is 1i e

deoxyribonucleotid ~ The denatured single
strand templates random mixture of
haxanucleotides. adding Klenow fragment

of DpI and all deoxynucl tldéé;ny ] he ‘pten modified substrated

DIG-dUTP. iWers are & sSible target sequences

(both single strands may act as tenplates). However, a small amount

o OIS U YRR e

1987). Det tion of nucleic acid und to a cﬁJdeno1d-ster01d
d1gox1gq wfl}\a bﬁ ﬂ §@J u mlla %I ﬂq ae&llunlnescent

resu]ted from the emission of 1light catalyzed by alkaline
phosphatase linked to digoxigenin antibody, using Lumigen PPD
as a substrate. Chemiluminescent detection can be considered as a
better method than colorimetric detection and also need smaller
amounts of target DNA (Carlson et al., 1990). Reuse of the nylon

membrane for hybridization with other probes is also possible by
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removal of color precipitate and DNA probe by dimethylformanmide,
although it is a poisonous chemical.
In the Southern hybridization non-specific hybridization sites

on membrane surface were blocked by casein as blocking reagent, in the

prehybridization step, where loss . A from nylon membrane can occur

‘&mt of DNA (3.0 ug) nust

ion temperature used (65-

(Sittipraneed, 1985),
be used to cover thlp

68 °C) following 7k Mannheim; Biochenica
(1993), may not be DNA from N, -fixing
bacteria since some no signal appeared.
These results may appropriate condition.
The hybridization (2.5 ml/100 cm” of

membrane) should “ﬁzﬂsé Sitivi of detection of

hybridization banﬁﬂ ,hﬁ%}ﬂkﬁhﬂ | (3.0 ug) on the

washing) step, where

non-bound probe is removed from the menbrane, high temperature

(65 °C) and 1ﬂ ﬂt.go@ewg%‘rj Wﬂﬂcﬂ ﬁs been chosen as

stringent condﬂ“lon, since in general was“&gg should b arried out at
to-15 “Gball 1612 i el bl b s VBAEh e
chosen (Manlatls et al, 1982).

Dot hybridization for detection of specific activity of DNA
probe shows the highest specific activity of nifHDK > nodD1 > nodAB >
nodC when compared with control pBR328 labeled DNA which was provided
in the kit of nonradioactive DIG-DNA 1labeling and detection kit.

Because DIG will incorporate 20-25 nucleotides of DNA template.
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The specific activity of the long DNA template should be higher than
the short DNA template, but the specific activity of noddDl was
apparently high more than pnodC, because the amount of nodD1-DNA
spotted was twice. Dot hybridizationof nodD1, nodAB, nodC and nifHDK

//c romosomal DNA of 10 strains of

atlon indicated similar

WM is a transcriptional

which can be activated

at 3.0 ug level of the
N,-fixing bacteria and
results when probed w
activator of other
by plant signal, thi ence of nodD1 in all

the free-living

symbionts and

K. pneumoniae HSal : Dot, ridiza J»ap nd Southern hybridization

results, where dot hybrldlziﬁiﬁn*
L BN S
LN

nodC  in otherkgasttt;ng of N, i yatteria, but Southern

hybridization detetted

and TAL1372. Because dot hybrldlzatlon should be varied with

broader concﬁﬁu EI ’aﬁw;ﬂ m Wﬁd’] ﬁr the concentration

which give st ong signal w*}h the prob in case oﬁhfodAB and nodC
svioh b JoHA] pheiridd s %Mr&l{lﬂ W1, higher
amount of DNA should be used for Southern hybridization. However, the
results of this study confirmed the adjacent position of nrodAB
and npodC in chromosomal DNA of R. meliloti strain TAL380 and TAL1372
as evident by similar RFLP patterns with BgIII, EcoRI and Sall, when
hybridized with either nodD1, nodAB or nodC. In these resuits

the smallest DNA fragments of R. meliloti TAL380 and TAL1372 which
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hybridized with nodAB and nodC was 3.7 kb (Table 3.2. and 84.3.0%
wvhich approximately equal to the size of nodAB (2.2 kb) plus nodC
(1.3 kb), indicating that organization of common nod genes on

chromosomal DNA of R. meliloti TAL380 and TAL1372 should be

similar in size and position. 0

from which nodD1 gen : ; & and used as probe in this

study (Egelhoff and Lon Banfalvi ef al. (1981)

ABC of R. meliloti strain 1021,

and Kondorosi et a ing Rhizobium species,

the nod genes an id, known as pSyn.
Specific flavones, the inducers of nod

growing Bradyrhizobium

nodC encodes for

an N-acetyl-gluco:g“£' e olymerizes the oligo-N-

acetylglucosamine (0 1go GlcNAc) backbone of the "nod factor". NodB

oo 1+ I PBITIN B

glucosamine 1due of ol1gQrGlcNAc (J n et al., 1 9 I In the
pathwayq wq a:ha ﬂyﬁ@i umr}gtm E}rt}la\qg\_}educmg end
of the 011gosacchar1de backbone was necessary requirement for
attachment of the fatty acyl chain. NodA codes for an acyl transferase
wvhich transfer an acyl group to the deacetylated residue (Ehrhardt
et al., 1994.). The »nodC product appeares as two polypeptide bands
at 44 and 45 kD, where NodA and NodB proteins are 21 kD and 28 kD

respectively. The nodD produced a single polypeptide of 33 kD which
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is a transcriptional regulator. Mutants of Nod® genes, if all
3 copies (D1, D2 and D3) were mutated, then Nod~ phenotype will be
observed on alfalfa (Hirsh, 1992). In this study the homology of
nodABC with 3 ug of chromosomal DNA of 4. brasilense Sp7 was not

found although homology

was observed. This result
contradicted with Elme ‘ ‘ when digested total

chromosomal DNA fro strains were found

hybridized with rying nodD1 ABC from

R. meliloti 41 as \ o\ NA fragments were also

reported in rest ed 7.2 kb, and Sall yielded

m' | L_ 1! ;
3.3 kb, where in thi \ b t:L’ ; s 6.8, 4.9 and 4.0 kb were
observed only when cut w h M “* ;, _;' ed only with rodD1 probe

indicating that separatlon E‘“ .8 kb, nodAB 2.2 kb and nodC 1.3

kb, which are p‘}l:hua l ~ ABC in 3.5 kb lead to

‘”'-atterns.

Southern ybridization by nif structural genes confirmed

that the nif ﬁtﬂ?}fa Oﬁ.ﬁ w%wsmﬂqﬂebsjeua strains

.have strong hoﬁll)logy with the fo'.ree 11v1ng % pneunonzaﬁJHSal although
e P FAUAD SRR B o e
free- 11v1ng one. These results agree with previous report by
Suthisukon (1992) wusing the same nifHDK probe, but labeled with
-**p deTp by nick translation reaction. But the method used in
this study showed higher background than the °*®P-radioactive
labeling method, although more or less comparable sensitivity. In this

results when compare between nod and nif genes on chromosomal DNA
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of N,-fixing bacteria, the organization of nod genes was distant
from nif genes, because there was no DNA fragment which hybridize
both rod and nif probes. As reviewed by Banfalvi ef al. (1981) when

nifHDK of K. pneumoniae M5al was used as probe and hybridized with

megaplasmid of R. neljloti_4% discovered that nif genes were

located on 100 kb segaent ;‘ synbi6LdC_megaplasnid. According to

Prakash et / ‘ % large plasmids in

R. leguminosarun, nlii. In R. meliloti

there were strai on large plasmid, pRme
(MW 90-250 x 10° separate nif genes on-
negaplasmid, pSym ( genes in A. brasilense
are scattered and a,[ures n/ q_ ut 30 kb of chromosomal DNA
(Elmerich, 1987) di Yod = ;ilonosonal DNA of A. brasilense
Sp7 was cut with Esp&l ihlnh &,715 - agment when hybridized

A

pniae M5al. Several

with 6.7 kb EcoRI“fragne

I : -
reports have shown‘zlhat genes required for nodulation (mod) and

o e NI - o

R Iegunznos um and R. pgaseoll (Berlnger e . 1980)

i@ Pl BT k) AN @:&J nitrogenase
of K. pneunOHJae M5a1 to DNAs from different Rhizobium species
indicated interspecies homology of the 1nif structural genes
(Ruvkun and Ausubel, 1980). For R. leguminosarum, nif structural gene
were reported to be specific to an indigenous plasmid (Nuti et al.,
1979). As reviewed by Pankhurst et al. (1983), R. wmeliloti

harbours a very large plasmid which carries both nod and nif
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genes. In most fast-growing rhizobia some nodulation and nitrogen
fixation genes are carried by the same Sym plasmid. 1In R. meliloti
nod fragment hybridized with a DNA region on the Sym plasmid about

30 kb away from the nif structural genes. In this study only

chromosomal DNA were used, ore nif hybridization bands were
not observed in most straine

In this study nneg;gaﬁﬁh§howed curved DNA bands,
which could result_ I b 1) over staining with
ethidium bromide, trophoresis that cause

overheating in som ethanol in the DNA

because of its properties “as is3 size (2.686 kb), 2)

relaxed plasnid,k:aégh | r and n, be amplified with

chloramphenical, “J;alactosidasé vhich

I ,
complementary with :1-terlina1 of -galactos dase of E. coli JM101

v G RIS A0 i s

polylinker th contains s1§es for dlfferent hexanucleotlde
oot PHRNR U U We]e’@ WEARE) oot
and p- galact051dase negative. Then ligation was performed after
dephosphorylation of the linearized plasmid to prevent self-

ligation and increase the efficiency of ligation. The application of
polymerase chain reaction for amplification of these nodDi-liked DNA
fragments from this cloning are proposed for further study on

Klebsiella-rice interaction.
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Conclusion

Restriction Fragment Length Polymorphism (RFLP) analysis by

using nodD1, nodAB and nodC from R. meliloti 1021 and nif

HDK from free-living K. : 5al1 as probes indicated that

the BamHI digested DN K. oxytoca strain R15, R17
and NG13 contained two I ;“,4-9 kb that hybridized
with nmodD1 pro f 4 \ChoR :l -4.9 kb fragments of
chromosomal DNA N t- BamHI site of pUC18
resulting two rec R 3‘ -‘\ at hybridized with nod
D1 probe. ALY € dent, homology of nodD1 gene
among associative ar ‘*1 bacteria which can not be
detected in the pneumoniae M5al. Southern

hybridization withy « odC / probes which contain

y LY
low specific activit '3"t detect homology by

RFLP of the 8 restrlctlon enzynes used in t is study, although dot

hybrldlzatlonﬁluﬂq ‘V}aﬂsﬂ‘ﬁl% E]o"]tﬂ ‘%.her hand by using

both nod and nif probes, the pesults indi ated dlst organization

o soatliba kb ey 3 5bd b 22N MDEJ-M e o

a55001at1ve Klebsiella, and the potential of using nod and nrif probes

to identify different species of rhizobia.
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