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Abstract

Azotobacter vinelanii & A chroococcum accepted the ability to produce
xylanase enzyme through genetic transformation using crude lysate DNA of

Bacillus subtilis CAIM 1007. Of the two recipients, A. vinelandii was transformed

with a higher frequency & showed more xylanase expression.

Furthermore, transformed A. vinelandii retained 1ts capabibity for N2 fixation
as it was before transformation . so this stram was further studied for cptimum
conditions for production of xylanase enzyme & purification of the enzyme . The

final purification fold of the enzyme was 22 regarding to the crude enzyme.
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INTRODUCTIGON

Nitrogen is lost from soils due to the processes of nitri-
fication, denitrification and leaching. Unlike other plant nut-
rients, it can not be replaced by weathering of rocks or soil
particles and has to be replaced by the small amounts of nitrogen
present in rain water, by the processes of microorganisms, or
artificially through fertilizers. With the current technology for
fertilizer production and the inefficient methods employed for
fertilizer application, both economic and ecological coasts of
fertilizer usage well eventually become prohibitive. Productive
agriculture, therefore, should be more dependent on microbial
nitrogen fixation. This can be accomplished by manipulating orga-
nisms to fix nitrogen more efficiently, or providing useful
traits for such diazotrophs. The plant material in the form of
agricultural wastes coniribute naturally to the organic content
of the soil or introduced as natural fertilizer depending on the
action of soil microorganisms which serve in the conversion of
complex organic compounds into simple inorganic forms or into

their constituent elements.

In addition to the role of nitorgn fixing bacteria in
increasing the nitrogen fertility of soil, it is more useful to
render this group capable of degrading and utilizing the agri-

cultural wastes, which are composed mainly of cellulose and
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hemicellulose. The product of such degradation will provide
nutrients for less versatile microbial species which have a role

in biochemical processes in soil.

This work is an attempt to construct a genetically
improved Azotobacter sp. (the well known nitrogen fixer) by
aguiring an exogenous xylanase gene (the most famous group of
hemicelluloses), in order to provide an additional source of

renewable nitrogen for enhancing crop yield.

com/8(1)
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1.1. The hemicellulosic polysaccharides

is the second most zbuzndant Zraction

. It i3 a storage po_ymer Zn sesfs | Taiz anc
- A A T = - - - . 0
Jonigman 1879 ; and 2t Zorms the structursl componsnt in cell

introduced by Schulze [ 1891 ) for the fraction

isclated or extracted frozx plant materials with dilute alxali.
The classification of these hemicellulose fractions depends on

the types of sugar moieties present. The principal monomercs
present in most hemicelluloses are D-xvlose, D-manncse, D-
galactose and L-arabinose. Hemicelluloses include xylan,mannan,
galactan and arabinan a2s the main heteropolvymers. Xvlan ccntains
D-xylose as its main monomeric unit, galactan contains D=
galactose and mannan is made up of D-mannose units, while

arabinan is composed of L-arabinose.

Hemicelluloses differ greatlv in their molecular weights,
The molecular weight of arabincglucuronoxylan from wheat
straw is 19400 Da, while that of glucuronocxvlan from alder
wood is 8600 { Gorbacheva and Radionova 1977 Y. Hemicellulose-—
like polysaccharides from marine brown algze have a range of

moleculayr weights of 3800 - 73000 Da ( Hassan 1990 )
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fhis indicates that the w@molecular weights o hemicell

are dependent on the source of isolation.
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amnt c2il walls and grasses ars heterspo_rzers. Zae homcpo vmer
gan, which comprises oniy xviose uni:-s, is difficult tc
ispolate. Normally zvlan contaias twe to Z“our differen
sugar Monemers, The esparto grass xvlan is comasosed of ﬁ-—(l——+¢?
linked branched as well as unbranched chains of D- xvloovranose

units ( Chanda et al 1930 ). xvlans from different olants and

grasses have the same backbone structure of ?-(l——*i}

(]

sidue

w

glvcesidic linkage between two adjacent zvlose T
»

+

( Whistler 1930, Aspinal 1959 ). The only differences in the
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branched residues is of D- glucurcnic acid, L- arabinase
4-0- methylesters of glucuronic acid ( Fig.l }. Aspinal {1938},
showed that xvlian contains 83 to 93% of D-xvlgcse, a2 sza’l
amount of IL- arabinose and traces of glucuronic acid residues.
Arabinoglucurcnoxylan ( an acidic xylan ) prepared from

wheat straw has the approximate composition of D-xvlose 707,

I- arabinose 9%, D-glucose 5%, uronic acid 11% and D-gzlactose
(=]
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