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Abstract: Polyacrylamide gel electrophoresis was conducted on leaf protein extracts of
Manihot esculenta and the wild relative, Manihor glaziovii, Adunihor esculenta recorded the
highest number of protein bands which might be from the past hybridizational processes
which had taken place between it and the wild relatives, among which is Afanihor glaz:ovu

In order to further increase the protein content of the edible Manihot esculenta, the iwa
protein bands between 5.0 and 5.9 cm characteristic of Manifiot glaziovii, as revealed n the

rod gels, Ly clectrophoresis, could be transferred to Manihot esculenta through
A
H$

hybridization. It is also possible that in the process, resistance to insects, discases an
drought may be transferred.
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Introduction

The genus Manihot belongs to the Euphorbiaceae and cunsist about 98 species tanging
from sub-shrubs, shrubs to rees (Rogers and Appan, 1973). Manilioi escidenia is a populur fosd m
Africa as it gives a feeling of fullness but it has low protein content The need for interspecitic
hybridizaton of Maniliot esculenta with the wild relatives Muniliot glaziovii has been suggestad by
several authors among which are Nassar and Dorea (1982), Nassar and Grattapaglia (1986). l.ost genas
cambe restored to the gene pool of the cultigen by interspecific hybridization with wald relauves wiuch
possess these genes, Manihot glaziovii, a typical example of wild species of cultivaled crops have been
frequently used as an important source of genetic diversity and have been employed eflecuvely in a
variety of breeding programmes (Nassar 1985; 2000).

Elcctrophoretic technique has been employed on a number of plant groups to show that many
1soenzymes or polymorphic proteins are widely distributed in higher plants and also'to cé#mpare
protein distribufion of the wild relative of plants to the cultivated ones (Illoh, 1990; Illoh er «/., 1993;
Folorunso and Olorode, 2002). So far, there has been no report on the comparative study of the
electrophoretic protein profile of the cultivated Afanihor escwdenta with the wild species. The present
research therefore aims to study and compare the total soluble protein profles of the culavated

M. esculenta with the wild species.
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Materials and Methods

Marerials '
Acrylamide, N,N,N',N'-tetramethylenediamine (TEMED), ammoeniumpersulphate,

sodiumdodecylsulphate (SDS), bovine serum albumin, ovalbumin, chymotrypsinogen A and lysozyme
were obtained from Sigma Chemical Company, St Louis, M.O. USA. All other reagents were of
analytical grade and were obtained from Pierce Chemnical Company, Rockford, Illinois, USA or BDH
Chemical Co. Ltd. Poole, England.

I'resh leaves of M. esculenta and M. glaziovil were collected from different locatons within

Obafeni Awolowo University Campus, [le-Ife, Nigeria.

Methods

Protein Extraction
The proteins of the fresh leaves were homogenized with 09% NaCl solution The S0

homogenate was left ovemight to ensure thorough extraction ot all the saluble protins e
homogenate was then centrifuged at 6,000 g for 30 min. The clear supernatant was removed wid tsed

as Uie erude prolein sources.

Soditun Dodecyl Sulphate-polyacrylamide Gel Electrophoretics (SDS-PAGE)

SDS-PAGE waus carricd oul on the crude proteins on 7.5% phosphate gels according to the
method of Weber and Osbomn (1975), along with a mixture of stanciard proteins for the determination
of subunit sizes of the crude protein mixtures. The standard proteins used and their molecular weights
were bovine serum albumin (67,000 dal), ovalbumin (45,000 dal), chymotrypsinogenA (25,000 dal)
and hen cgg-white lysozyme (15,000 dal). The coefficient of similarity was comptited using the

formula of Sekal and Sneath (1963).

C, = —

a+b+c

where, a=# of band(s) present in both taxa being compared
b = #f of band(s) present in taxon | and absent in taxon 2
¢ = # of band(s) absent in taxon 1 and presentin taxon 2.

Results

The Electrophoretic:separation of the leaf protein in the species of Aunihor studied is presented
in Fig. 1 and Fig. 2 (A and B). The palterns reveal distinet quantitative und qualitalive inter-specific
variation with rcspect to position and intensity of crude protein bands. The bands are defined as fast
migrating bands (4.0-7.5 ¢m), intermhediate migrating bands (2.0-3.9 ¢m) and slow moving bands g
(below 2.0 em) (Table’l), Marked differences were recorded for nunber, combination of bunds and
intensity of bands between species. The bands range from 4 to 10 (Table 1). Manihot esculenta has the
highest number of bands while Aanihor glaziovii recorded the lowest number of bands. Slow moving
bands and intermediate bands have the same number of bands and this is the highest number of bands

recorded. There are 2 fast moving bands.
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Table 1. Therelationshup between the species of Mawhot studied on the bans of the relanve mobilites of the bands w

-_theircloseness to one angther S
.o D Fast band Intamediste band Sicw band
Manies of spedieiy Total No. ofbands . 4.0.7.5cm 20-39em 0-19cm
Aamhat glaziou! . LR ! 3
Manhot esculenia | -0 i 1 3 ]
To . 14 2 6 6

— g

B A
R-L
Fig. 1: The electrophoretic seperation of leaf profien in the Maninor species,
A-Manmhot glaziovt, B-Manihot escilenta

The bands ot 2.2, 2.7 and 3.7 cm .are commonly shared between the two specics and occur in difTerent
infensities; This means that the common band relationship between the two.specics is 3. The band
between 5,0 md 5.9 em is characteristic of Manihot glaziovii, The coe[ﬁcxem of similurity between the

two spedes is 63.6%.

Discussion

i S

Interspecific “bands of leal proteins were observed as illustrated in ‘Fig. 1.
Mamhot species showed variability in merphology growth habit and geographic-distnbution. Ths
variation has beén shown to be reflected in the clectrophoretic profiles by differences in number and
intensity of visible bands (Nasar 2000). The bands at 2.2, 2.7 and 3.7 ecm, common to thc two species
shiowed that the gene which codes for the protein does not vary (Gottlieb, 1971).

From the above results, bands withidentical electrophoretic mobilities represent proteins with
identical amino acid ‘'sequences and are therefore potentially homologous in their derivations
(Scogin, 1972).

The highest number of bands recorded forMamhot esculeita might have been accumulated tin ough
seties of hybridization occumng naturally between wild Manihot species and cassava (Nassar, 19%.J:

1989). ¢
As noted. by Nassar (1985), wild spccxcs of cultivated crops. liave been frequently used as an
. important source of gcnchc dxvcrsxty ina varicty of brccdmg programs. Controlled introgresston of
. genes could allevmte strcss probl:ms in’cassava in view of the -availability of wild relatives which
. ‘,C'(IIII)I( dlvcrsnym ndhptnhon and altributes (Nassar, 1985).
I conclusxon,“un:onqmnson to Manthot esadenta, Mamhalglazxovu is gcncrally sect to be more
“resistanl to insccts, dxscascs\ nnd drought and some proteins are know to confer these qualitics on

The wld
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Fig 2 Dingr_nmrimlic explanation of protein-bands of extracted protein in sodium dodecylsulphate
polyacrylamide gel

plants. Af. glariovii has unique protein bands between 5.0 and 5.9 cm. It remains to be established
whether hybrdization of this wild cassava with A, escrdenta, will in addition to increasing the pronm
content, wso confer resistance to inscets, discases and drought.
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