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Introduction 

Biotechnology is any technology which exploits the biochemical activities of living organism or 

their products. The Biotechnology Unit is established in the Institute to shortening the time 

needed for varietal development through conventional breeding techniques. There are three main 

aspects of biotechnology which have relevance for crop and animal improvement: The sub-

themes of the unit are crop improvement through tissue culture techniques and plant and animal 

breeding through marker assisted selection. Cell and Tissue Culture can be used for micro 

propagation of planting materials as we have started with Kenaf in the Institute, disease 

elimination, microspore culture, conservation and in vitro selection, DNA markers may also be 

used for germplasm characterization and evolutionary study, marker assisted selection and QTL 

identification.  

The Biotechnology Unit is however face with a lot of constraints which include, lack of 

important equipment,  erratic electricity supply since biotechnology work is heavily dependent 

on electricity, no meaningful results can be obtained without constant supply of electricity. We 

therefore appeal to the Management for provision functional Laboratory and Power generator to 

enable realize our objectives.  

I wish to thank the Management for their Moral and Financial support as well as the cooperation 

of my colleagues and the non-academic staff in the Unit. Our modest achievements during the 

year are hereby reported. I wish us greater achievement in coming year. 

 

Project 1. Development of simple in-vitro protocol for screening low soil 

nitrogen-efficient maize lines 

 

Introduction - Maize (Zea mays L.) is a major cereal crop for livestock feed, human nutrition 

and important raw materials for several agro-based industries in Nigeria (Akande and Lamidi, 



2006). It is the third most important cereal crop after wheat and rice in terms of production in the 

world (IITA, 2009). Nigeria produces 43% of all maize grown in West Africa (Ajalaet al., 1999). 

Nitrogen (N) is one of the major limiting essential nutrients to maize production (Badu-

Aprakuet al., 2010; Ismaila et al., 2010). Although, increase in maize production can be achieved 

through increased levels of fertilizer application. However, non-availability of these fertilizer and 

high cost sometime constitute limiting factors to achieving increased production (Ajalaet al., 

2003). In Nigeria, like many tropical African countries, funding of agricultural research that are 

input based appear expensive to many Research Institutes due to dwindling research grant that 

can accommodate the associated cost. Screening maize lines tolerant to nitrogen stress and 

provision of nitrogen fertilizer, therefore, call for fast and less expensive method for effective 

selection of maize genotypes that will reduce time and cost when developing N-tolerant maize 

genotypes. 

Mineral nutrient (N) is one of the most important and basic components of plant tissue 

culture. The major source of N is usually nitrate, ammonium and amino acids (Milleret al., 

2007). Growth and morphogenesis of plant tissues under in vitro conditions are largely 

influenced by the composition of the culture medium. Murashige and Skoog basal (MS) medium 

is the most used tissue culture medium, because it contains higher amount of nitrate (N) than 

other salt formations. It also, contains all the nutrients required for the normal growth and 

development of plants under aseptic and controlled environment. It is mainly composed of 

macronutrients, micronutrients, vitamins, other organic components, plant growth regulators, 

carbon source and some gelling agents in case of solid medium (Murashige and Skooge, 1962; 

Armstrong and Green, 1985). 

Most of the farm lands available for cultivation of maize by resource-limited rural 

farmers in Nigeria are depleted of N due to monocroppingand non-availability of fertilizer. This 

could be mitigated through selection for low N maize genotype by using biotechnological 

approach within a short time. Therefore, tissue culture offers opportunities to study cellular level 

responses of plants to nitrogen stress and possibly identify cell lines that differ in responses to 

variation in nitrogen levels of soil. It also provides the benefit of developing fast techniques to 

evaluate and screen potentially tolerant germplasm forlow-nitrogen tolerance.  

Objective 



 The objective of this study is to develop simple protocols for screening maize lines for 

low Nitrogen tolerance through tissue culture technique with a view to fast track and 

compliment conventional maize breeding programme designed for low nitrogen 

environments. 

 

Materials and methods 

Seed collection and preparation Seeds (200 g) of eight nitrogen-tolerant maize lines (ERUWA 

LOCAL-2-1, SW5-OB BPR-1, ARTP8/SW6-OB-1, BR99 TZL Comp.4 DMSRSR, LNTP-Y C6, 

SINT MARZOCA LARGA, LA POSTA SEQUIA C6 and TZPB Prol C3) were obtained from 

Maize Gene Bank of Institute of Agricultural Research and Training, Obafemi Awolowo 

University, Moor Plantation, Ibadan, Nigeria. Seeds (200 g) from each maize line were divided 

into two; half was used for field (in vivo) screening while the other half was used for in vitro 

screening. 

 

 

In-vivo screening of low soil nitrogen-tolerant maize lines 

Field experiment was conducted at the Institute of Agricultural Research and Training, Obafemi 

Awolowo University, Moor Plantation, Ibadan, Nigeria, Latitude 7022.5‘N and Longitude 

3050.5‘E in the growing seasons of year 2011 and 2012. The field has been under continuous 

cultivation of maize for more than 15 years. Physico-chemical analysis of the field conducted 

indicated that the soil pH was 6.09, Organic matter 1.33%, Organic N 0.096%, and available P 

7.36 (ppm), Sand 75.9% Silt 15.5% and Clay 7.8% (Anjorin, 2013). The seeds were sown in plot 

size of 4.5m x 4m at 75 cm×50 cm at two seeds per hill in two rows, laid out in a Randomized 

Complete Block Design (RCBD) with three replicates in split plots design. Low fertilizer 

concentration of 40 kgN/ha was applied four weeks after planting as side dressing to one part of 

the plot while fertilizer was not applied to the other corresponding part. The 40 kgN/ha was 

applied to identify promising genotype(s) that can produce sizeable cobs at fertilizer rate lower 

than the recommended dosage (60 kgN/ha) which can eventually be recommendedto farmers in 

Nigeria. All agronomic practices needed for maize production were carried out. At maturity, all 

the cobs in the plot were harvested, shelled and dried to determine the grain yield per plot and 

grain yield/ha according to Olakojo and Olaoye, (2007).  



 

In-vitro screening of low soil nitrogen-tolerant maize lines 

Seeds of the eight maize lines were grown on the field while plants to be used for in-vitro 

screening were selfed to prevent contamination. Fourteen days after pollination (14 DAP), the 

immature cobs were harvested and the kernels were removed with scapel (Akinyosoye et al., 

2015b). The kernels were disinfected in 70% methylated spirit, 0.1% and 0.2% mercuric chloride 

respectively and rinsed in three changes of sterile distilled water and immature maize embryos 

were excised. Embryogenic calli were induced to select for those tolerant to low levels of 

nitrogen by culturing excised immature maize embryos on modified Murashige and Skoog (MS) 

basal medium (1962) containing four concentrations: MS medium+100% Nitrogen (1650 mg/l), 

MS medium+50% Nitrogen (825 mg/l), MS medium+25% Nitrogen (412.5 mg/l), MS 

medium+0% Nitrogen (nil) of normal ammonium nitrate in MS salt formulation (nitrogen 

source) and each treatment was further supplemented with 30 g/l sucrose and 8 g/l agar with 

addition of phytohormone (auxin) 2 mg/l of 2,4-D in culture medium. Since it has been 

established and reported by several Scientists that the presence of 2mg L−1 of 2,4-D in culture 

medium was critical for callus induction and embryogenic callus formation from immature 

embryos (Carvalho et al., 1997; Binott et al., 2008), 2 mg/l of 2,4-D was used in the culture 

medium in this study to induce callus from the immature embryo (14 DAP). The cultures were 

maintained for four weeks after which the following datawere collected and evaluated; the 

degree of callus, shoot and root formation respectively was recorded as the fraction of the 

cultured explant on which callus had been induced on a scale of: 0: no callus, 1: lowest (up to 

20%), 2: lower (21–40%), 3: medium (41–60%), 4: high (61–80%) and 5: highest (81–100%) 

(Akinyosoye et al., 2015a). 

 

Data analysis 

Analysis of variance (ANOVA) was performed on the pooled data collected using Statistical 

Tool for Agricultural Research software for in vivo and in vitro data respectively. Difference 

between treatments mean was separated by the Duncan Multiple Range test (DMRT) at 5% and 

1% levels of probability. 

 

Results Highlights 



 Genotype, nitrogen levels and years of evaluation had high significant effect on grain 

yield of maize lines (p=0.01) (Table 1). Also, the interactions between the various 

components (G x N, G x Y, N x Y and G x N x Y) had highly significant effect on grain 

yield of maize lines(p=0.01) in this study (Table 1). 

 Mass of undifferentiated aggregates of cells (embryogenic callus) were observed on the 

surface of scutellum in the culture medium. The resulting callus undergoes differentiation 

after passing through phases of physiological, morphological and biochemical changes, 

then re-differentiated to form regenerating plantlet (Plate 1) 

 Highly significant difference (p=0.01) between the maize lines for callus and root 

formation except leaf formation. Significant differences were observed under different 

basal medium composition (N-regimes) for degreeof callus formation, shoot formation 

and leaf formation (Table 2). 

 Nutrient (N) variations were critical for successful embryogenic callus development 

among the maize lines in the basal MS medium in this study, as reflected where 

embryogenic callus formation was observed in four regimes of N in culture medium with 

different degree of callus formation. 

 Callus, shoot and leaf formation increased as nitrate content increased in all MS medium 

except in MS medium+100% Nitrogen (1650 mg/l), while MS medium+50% Nitrogen 

(825 mg/l) had the best performancefor these traits. MS medium without nitrate (MS 

medium+0% Nitrogen) still supported embryogenic callus growth among maize lines 

evaluated in this study (Figure 3). 

 Three maize lines (LNTP-YC6, TZPB Prol C3 and SW5-OB-BPR-1) had higher grain 

yield than other maize lines under no fertilizer (0 kgN/ha) and 40 kgN/ha fertilizer 

applications (P=0.01) (Figure 1) while two lines (TZPB Prol C3 and LAPOSTA SEQUIA 

C6) performed better than others with or without ammonium nitrate under in-vitro 

condition (P=0.01) (Figure 2).  

 TZPB Prol C3 was consistent in both in-vitro and in-vivo conditions. Also, MS medium 

without ammonium nitrate appeared to be more suitable for screening for low N-tolerant 

maize genotypes. 

 

 



 

 

 

 

 

Table 1: Mean square values for grain yield (t/ha) of eight maize lines evaluated under 

Nitrogen levels environments 

  

SoV df MS 

Genotype(G) 7 0.335** 

Nitrogen levels(N) 1 0.574** 

Year(Y) 1 0.233** 

G x N 7 0.034** 

G x Y 7 0.105** 

N x Y 1 0.020** 

G x N x Y 7 0.009** 

Error 32 0.01 

** Significant at p˂ 0.01   

SoV: Source of variation; df: degree of freedom 

 

Table 2: Mean square values of in vitro callus induction parameters of 8 maize varieties, 

treatment and their interaction 
 

SoV Callus 

formation(%) 

Shoot 

formation(%) 

Leaf 

formation(%) 

Genotype 

(G) 

3213.45** 2373.06** 91.86 

Basal 

medium 

(M) 

2392.97** 1560.59** 815.79** 

G x M 128.28 50.44 76.20 

Error 100.59 91.23 56.14 

*, ** Significant at p˂ 0.05 and p˂ 0.01 respectively 



 

Plate 1:Stages in immature embryo culture, somatic embryogenesis and plant regeneration in ‘TZPB Prol C6’ maize 

variety. (A) Callus initiation after 2 days of culture; (B) Embryogenic callus with somatic embryo; (C) Plantlet 

regeneration from derived callus culture without ammonium nitrate (nil concentration) 

 

 

 

 

Figure 1: Mean of grain yield of 8 maize lines under different levels of Nkg/ha application 
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Figure 2: Mean values of the genotypes for callus formation, shoot formation and leaf formation 

across N regimes 

 

 

Figure 3: Effect of nitrogen variations in MS medium on callus formation, shoot formation and 

leaf formation among the maize lines 

 

Conclusion 

MS medium without ammonium nitrate (nil concentration) was ideal for screening maize lines 

tolerant to nitrogen stress. This simple protocol and approach will be helpful for screening of 

maize germplasm and identification of divergently responding genotypes. It will also be useful 

for early detection of physiological responses of maize to low nitrogen deficiency and 

compliment conventional maize breeding designed for low nitrogen environments. TZPB Prol 

C6 maize line was adjudged the most tolerant line to low levels of soil nitrogen and is therefore 

recommended to be incorporated into the maize germplasm that can be used for improving maize 

varieties grown in low nitrogen environments. 

 

 

 

Project 2 Comparative Assessment of Biochemical Analysis and Nutrient Content of some 

Adapted Cowpea (Vigna unguiculata (L.) Walp.), Variety and Elite lines.  
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Introduction and Justification - Cowpea (Vigna unguiculata (L.) Walp) is an annual crop, and 

one of the most important and widely cultivated legumes in the world, particularly in Africa. It 

provides strong support to the livelihood of small-scale farmers through its contributions to their 

nutrient intake and income generation (Ousmane 2016). According to the data from the Food and 

Agriculture Organization (FAO), approximately 5.8 million tons of dry cowpea cereal is 

produced annually with a minimum of 11 million hectares planted all over the world. Cowpea 

cereal is a very important source of proteins (25%), with low fat content (1.5%), and is rich in 

vitamins and minerals (Behura 2015). Plant foods are the major staples of diets in developing 

countries, in which the consumption of animal-source foods is often low because of economic 

and/or religious concerns.  According to FAO 2011, cereals and animal products are the two 

most important sources of protein however, in developing countries this order is reversed. In low 

income countries about 3 % of total dietary energy is derived from meat and offal, 11 % from 

roots and tubers and 6 % from pulses, nuts and oilseeds while the remaining of the dietary energy 

is mainly derived from cereal-based staple food. Although the production of livestock has 

increased in developing countries, the consumption of protein in these countries with people 

consuming the most limited amounts of protein are continually decreasing. IITA 2008, reported 

that low agricultural productivity and high percentage of poor and undernourished people both 

adults and children are common features of sub-Saharan Africa. Under-nutrition, including 

insufficient consumption of protein has remains a persistent problem in the developing world 

hence, the quality and quantity of recommended daily intake strongly comes into focus 

(Schonfeldt and Gibson 2012).  

To breed new varieties of cowpea with target traits, researchers need to have a better 

understanding of the raw breeding materials. This will help achieve the breeding objectives and 



shorten the breeding period. Hence outstanding cultivars are likely to be selected from a wider 

range of germplasm which will serves as the crucial premise for breeding (Singh 1997). Genetic 

diversity research provides the basis of the genetic variation and genetic relationships among 

cowpea genotypes, thus providing information for the preservation and utilization of germplasm 

resources and improvement of cultivars (Tan et al., 2012). In the last century the vigna was 

identified and characterized based on morphological traits. However, morphological markers are 

easily influenced by the environment. DNA markers have been widely used as marker assisted 

breeding for the analysis of population structure and genetic diversity in plants. The on-going 

experiment aim to characterize the available cowpea germplasm based on biochemical and 

nutrient component analysis for further introgression into the IAR&T breeding programme.  

Objectives 

(i) To assess the extent of genetic diversity and relationship among cowpea genotypes 

(ii) To identify suitable parents for making crosses and established heterotic groups to develop 

hybrids. Hence, facilitating cowpea improvement via selection and hybridization of the 

promising genotypes. 

 

Brief Methodology 

 The Biochemical analysis experiment is ongoing at the biotechnology and tissue culture 

laboratory of the Institute of Agricultural Research and Training (IAR&T), Obafemi Awolowo 

University, Moor Plantation, Ibadan. Nutrient content analysis was carried out at a laboratory in 

Ibadan. Cowpea genotypes viz: Ife Brown, Ife Art/98-12 and Ife Bpc were obtained from the 

Institute of Agricultural Research and Training, Obafemi Awolowo University, Ibadan. TVC454, 

TVU369, TVU8600, TVU293, TVX3236, TVC8628 were obtained from the Institute of 

Agricultural Research and Training (IITA), Ibadan. NG/10/11/08/044, NGB/06/0050, Sampea17 

and Sampea11were obtained from National Center for Genetic Resources and Biotechnology 



(NACGRAB), Ibadan. While, Oloyin-Nla, Drum, Oloyin-Pelebe, Mulla and Sokoto, were 

obtained at a popular market in South west Nigeria. 

 SDS-PAGE Characterization of proteins profiles is ongoing using one dimensional 

sodium dodecyle sulphate polyacrylamide gel electrophoresis (SDSPAGE). Polyacrylamide slap 

gel (12%) will be prepared according to Laemmli (1970). Ten dry seeds will be milled to a fine 

powder and 0.2 mL of sample buffer (0.2 M Tris-HCl pH 6.8, 2% SDS) will be added to 0.02 g 

of seed meal and stored overnight. Centrifugation will be performed at 4C at 9000 rpm for 6 

minutes and the supernatant will be collected for analysis. Protein sample will be prepared by 

mixing clear supernatant with sample buffer (0.125 M Tris-HCl, pH 6.8; 10% SDS; 10% sucrose 

and 0.1% mercapto ethanol) in 1:1 ratio and denatured by heating at 90 C for 3 minutes. Equal 

amounts of samples will be loaded on the gel and electrophoresis will be carried out at 15 mA for 

about half an hour, and then at 25 mA for 4-6 h. Protein bands will be visualized by staining the 

gel using 0.25% coomassie brilliant blue (R-250). Molecular weights of different bands will be 

calibrated with Sigma wide range molecular marker. 

 The proximate analysis was carried out using the method described by AOAC (2005). 

Crude protein in the samples was determined by the routine semi-micro Kjeldahl procedure. 2gm 

of each sample was weighed carefully into the Kjeldahl digestion tubes, 1 Kjedahl catalyst tablet 

and 10 ml of conc. H2SO4 was added.   This was then set in the appropriate hole of the digestion 

block heaters in a fume cupboard. The digestion was left on for 4 hours after which a clear 

colourless solution was left in the tube. The digest was cooled and carefully transferred into 100 

ml volumetric flask and make up to 100ml with distilled water. Nitrogen content was determined 

using the method of Bremner, (1965).  

 

Results.  

Nutrient profile in seeds shows that, the dendrogram cluster into two major groups. The first 

groups are made up of TVC454, TVU8600, TVU369, TVU293, NGB/06/0050, 

NG/10/11/08/044, Sampea11, Sampea17, TVC8628 and TVX3236. The second cluster group 

consist of Mulla and Sokoto Ife Brown, Drum, Oloyin-Nla, Oloyin-Pelebe, Ife Bpc and Art/98-

12. These results shows that outstanding varieties can be obtain in the future through the 

selection of parental lines with desirable traits and introgression of such into the breeding 



programme. Full description and recommendation will be conclude when the biochemical 

analysis is completed  

 

 

Dendrogram on similarity based on Jaccard similarity coefficient using NTSYSpc v2.02  

 

 

Project 3: Computational Genomics of RELA gene of Pig and its protein prescription 

Justification - RELA gene is a gene that encodes a protein called Transcription factor P65 

known as Nuclear Factor NF-Kappa-B (NF-kB) P65. It is involved in formation, nuclear 

translocation and activation of NF-kB heterodimer (Nolan et al., 1991). It is essential because it 

is involved in all types of cellular processes such as cellular metabolism, chemotaxis etc. The 

major function of RELA is the phosphorylation and acetylation that are crucial for post-

translational modifications that are required for activation of NF-κB. It also modulate immune 

responses and its activation is positively associated with multiple types of cancer in human  

NF-kappa-B complexes are held in the cytoplasm in an inactive state complexed with 

members of the NF-kappa-B inhibitor (I-kappa-B) family. In a conventional activation pathway, 

I-kappa-B is phosphorylated by I-kappa-B kinases (IKKs) in response to different activators, 

subsequently degraded thus liberating the active NF-kappa-B complex which translocated to the 

nucleus. The NF-kappa-B p65-p65 complex appears to be involved in invasin-mediated 

activation of IL-8 expression. The inhibitory effect of I-kappa-B upon NF-kappa-B the 



cytoplasm is exerted primarily through the interaction with p65. The p65 shows a weak DNA-

binding site which could contribute directly to DNA binding in the NF-kappa-B complex. It 

associates with chromatin at the NF-kappa-B promoter region via association with DDX1. It is 

also essential for cytokine gene expression in T-cells. 

As a complex compound with other protein, it contains a N-terminal REL-homology 

domain (RHD), and also a C-terminal transactivation domain (TAD), where RHD is involved in 

DNA binding, dimerization and NF-κB/REL inhibitor interaction. On the other hand, TAD is 

responsible for interacting with the basal transcription complex (Chen and Greene, 2004). RELA 

and p50 is the mostly commonly found heterodimer complex among NF-κBhomodimers and 

heterodimers, and is the functional component participating in nuclear translocation and 

activation of NF-κB.  

RELA participates in adaptive immunity and responses to invading pathogens via NF-κB 

activation. Mice without individual NF-κB proteins are deficient in B- and T-cell activation and 

proliferation, cytoline production and isotype switching (Li and Verma, 2002). He also reported 

that mutations in RELA is found responsible for inflammatory bowel disease as well. 

 

Objectives 

This study evaluates the phylogenetic relationship between RELA gene of pig and other 

mammalian species and to predict its protein structure and its domain architecture. 

Materials and Methods 

Retrieval of amino acids sequences 

The nucleotide and amino acid sequences (AAS) of RELA gene of pig were downloaded from 

the National Center for Biotechnology information (NCBI) data base, United State of America 

and Universal protein resources (Uniprot) database, United Kingdom.  

Determination of Percentage Identity and Similarity 

The Identity and Similarity percentage of AAS of RELA gene of pig and other mammals were 

identified by conducting pairwise comparison of their AAS using two or more sequences of 

Basic local alignment search tool (BLAST). 

Phylogenetic analysis 



The phylogenetic tree was drawn to scale, with branch lengths in the same units as those of the 

evolutionary distances used to infer the phylogenetic tree. The evolutionary history was inferred 

by using the Maximum Likelihood method based on the JTT matrix-based model (Saitoutand 

Nei, 1987). The tree with the highest log likelihood (-1182.1917) is shown. The percentage of 

trees in which the associated taxa clustered together is shown next to the branches. Initial tree(s) 

for the heuristic search were obtained automatically by applying Neighbor-Join and BioNJ 

algorithms to a matrix of pairwise distances estimated using a JTT model, and then selecting the 

topology with superior log likelihood value. The tree is drawn to scale, with branch lengths 

measured in the number of substitutions per site. The analysis involved 25 amino acid sequences. 

All positions containing gaps and missing data were eliminated. There were a total of 171 

positions in the final dataset. Evolutionary analyses were conducted inMEGA7 (Kumar et al, 

2016).  

Prediction of Protein Structure and Domain Architecture  

The AAS of RELA protein was submitted into phyre2 

online(http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi) for protein structure prediction and 

analysis.The protein parameters (physical and chemical properties) of pig AAS length of 551 

were obtained from Expasy Bioinformatics resource portals where Protfam tool was used to 

obtain the protein parameters.  

Domain architecture of RELA gene was predicted using SMART software online (Tables 3). The 

amino acids sequence obtained from NCBI database was used to determine the domain 

architecture 

 

Results 

Table 1: The percent identity and similarity between the AAS of RELA gene of Pig and of 

other mammals. 

Animal Accession 

number 

Class of 

animals 

Amino 

acid 

Sequen

ce 

length 

Pig                                                 F2QA75 Mammalian 551 

Warthog F2QA76 Mammalian 551 



Bibirus F2QA77 Mammalian 549 

Cattle A1XG22 Mammalian 551 

Camel TOMEL2 Mammalian 560 

Horse F7B9X5 Mammalian 550 

Cat A0A0D6CBM

2 

Mammalian 555 

Giant 

Panda 

G1MG73 Mammalian 528 

Wild Yak                 L8IMF1 Mammalian                    

551 

Human                   Q2TAM5 Mammalian 337 

Gorilla              G3SHV6 Mammalian 508 

Gibbon                    G1R1D5 Mammalian 551 

Sheep                              W5Q7L5 Mammalian 555 

Dog             F1PCU1 Mammalian 542 

Green 

monkey                     

A0A0D9R6K4 Mammalian 548 

Giant 

Panda                           

G1MG73 Mammalian 528 

Rat                                       Q7TQN4 Mammalian 550 

Mouse                                   Q04207 Mammalian 549 

MustelaFur

o 

M3YJN8 Mammalian 511 

Chinese 

hamster                         

G3IDM9 Mammalian 546 

Human Q2TAM5 Mammalian 377 

Chimpanze

e              

A2T6W4 Mammalian 364 

Guinea pig                    H0VZS0 Mammalian 496 

Orangutan            A2T7F9 Mammalian 364 

Chicken A0A1D5P4Q4  Aves 558 

 

Table 2: The percent identity and similarity between the AAS of RELA gene of Pig and 

other species. 

Animal Identity (%) Similarity (%) e-value 

Pig                                                 100 100 0.00 

Warthog 99.5 99.5 0.00 

Babirus 98.2 98.9 0.00 

Cattle 93.2 94.6 0.00 

Camel 95.7 96.7 0.00 

Horse 94.9 96.4 0.00 

Cat 93.5 95.1 0.00 

Giant Panda 90.9 92.4 0.00 

 Wild Yak                   93.0 94.4 0.00 

Human                      97.7 99.1 0.00 

Gibbon              92.9 94.9 0.00 

Sheep       91.1 92.7 0.00 

Dog                              91.5 93.8 0.00 

Green monkey          93.0 94.7 0.00 

Giant panda                      90.9 92.4 0.00 

Rat                                    89.5 92.0 0.00 

http://www.uniprot.org/uniprot/L8HQU7
http://www.uniprot.org/uniprot/U6CQ89
http://www.uniprot.org/uniprot/U6CQ89
http://www.uniprot.org/uniprot/U6CQ89


Mouse                                             88.9 91.7 0.00 

Mustelafuro 91.8 93.5 0.00 

Chinese hamster                                89.5 91.1 0.00 

Gorilla                     86.2 88.4 0.00 

 Chimpanzee                 91.0 92.9 0.00 

Guinea pig                       83.5 85.1 0.00 

Bornean Orangutan      89.9 91.3 0.00 

Chicken 50.3 60.5 0.00 

 

Table 3:  RELA protein parameters of pig and other mammals that have the same AAS 

length 

Protein 

Parameters 

Pig Warthog Cattle Wild 

yak 

Gibbon 

Carbon 2654   2657 5322 2662 2667 

Hydrogen 4175 4177 8376 4193 4190 

Nitrogen 745 745 1498 749 744 

Oxygen 813     810 1637 819 812 

Sulphur 19 19 38 18 19 

Total atom 8406 8408 16871 8041 8432 

Instability 

Index 

50.21 50.29 43.62 43.96 53.95 

Stability Unstable unstable Unstable unstable unstable 

Aliphatic index 72.99      73.18 72.61 73.14 73.68 

Hydropathicity -0.451 -0.450 -0485 -0.482 -0.463 

N-terminal Asparagine Asparagine Methionine Leucine Methionine 

AAS =Amino acid sequence, c=carbon, H =hydrogen, N=nitrogen, 

O=oxygen,S= Sulphur 

 



 

Figure 1: RELA protein of pig 



Table 4: Domain architecture of RELA using SMART Domain name      RNA Recognition 

motif             Low complexity 



 

Organism 

Name 

start End e-value start End 

Pig 191 287 2.81e-

22 

377 425 

Warthog 191 287 2.81e-

22 

377 425 

Babirusa 191 287 1.77e-

21 

276 423 

Camels 200 196 2.81\e-

22 

386 434 

Horse 193 289 2.81e-

22 

324 346 

Cat 193 289 2.81e-

22 

378 421 

Cattle 193 289 1.73e-

22 

395 402 

Wild yak 193 289 2.81e-

22 

395 402 

Gabbon 193 289 2.81e-

22 

375 431 

Sheep 193 289 2.81e-

22 

392 406 

Dog 193 289 1.22e-

22 

378 405 

Green 

monkey 

210 306 2.81e-

22 

392 442 

Giant 

Panda 

210 306 2.81e-

22 

396  424 

Rat 193 289 2.81e-

22 

377 389 

Chinese 

hamster 

194 290 2.81e-

22 

407 421 

Guinea pig 193 289 2.81e-

22 

462 474 

Human 193 289 2.81e-

22 

- - 

Gorilla 6 102 2.81e-

22 

187 244 



 

Figure 2: Phylogenetic tree of RELA gene of pig with other species. 

Conclusion 

In conclusion, this study shows that RELA gene of pig and that of other mammalian species was 

highly comparable and evolved from common ancestors i.e it has high relatedness among the 

mammalian species studied. The high similarity and identity was observed among the RELA 

gene of pig and other mammalian species.The protein predicted was only 43% meaningful. The 

domain architecture of RELA protein structure contained mainly RNA Recognition motif and 

region of low complexity. The domainstarting position of all the organisms ranged from 191 to 

210 while the termination of all the mammals ranged from 102 to 306 amino acids.The region of 

low complexity starting point ranged from position 173 to 462while termination positions ranged 

from 184 to 474. This study gives basic information that may be useful in the development of 

diseases resistance because RELA participates in adaptive immunity and responses to invading 

pathogens such as ASFV via NF-κB activation. 

 

Project 4 : Biochemical response and Tagging of resistance genes in kenaf to drought stress 

Introduction : 

 A1XG22_Cattle

 L8IMF1_Wild yak RELA

 W5Q7L5_SHEEP RELA

 T0MEL2_Camel RELA

 F2QA77_Babirusa RELA

 F2QA75_PIG RELA

 F2QA76_Warthog RELA

 A0A0D6CBM2_Cat RELA

 H0VZS0_Guinea pig RELA

 F7B9X5_HORSE RELA

 G1MG73_Giant Panda RELA

 F1PCU1_Dog RELA

 M3YJN8_Domestic Ferret RELA

 tr|G5B6J6|G5B6J6_Mole rat RELA

 Q7TQN4_RAT RELA

 Q04207_MOUSE RELA

 G3IDM9_Chinese hamster RELA

 G1R1D5_Gibbon RELA

 A0A0D9R6K4_Green Monkey RELA

 A1YEQ5_Gorilla RELA

 A2T6W4_Chimpanzee RELA

 A2T7F9_Orangutan RELA

 F7GP67_Marmoset RELA

 Q2TAM5_HUMAN RELA

 A0A1D5P4Q4_CHICKEN REla



Kenaf is  a highly productive crop that grow well under  favourable temperature and  soil 

moisture, and will produce vigorous seedlings that emerge in 3 to 5 days and attain heights of 30 

to 40 cm in three weeks(Dempsey 1975).However, good plant establishment is a basic 

prerequisite for maximum crop yields. It is absolutely essential to have adequate soil moisture to 

germinate the seed. If establishment is sub-optimal, there is little the grower can do to improve 

the stand and the investment made is at serious risk (Ching and Webber 1993).   

Justification : 

 Since rainfall is seasonal and periodic, drought occur regularly and its more prevalent in 

sandy soil with low water holding capacity. Soil moisture deficit will thus continually be 

a significant challenge to future  crop production . 

 Sub–optimal  rainfall is perculiar to some part of Southwest  ecological zone of Nigeria, 

so breeding for fibre cultivars with high potential yields under these sub-optimal 

condition (water deficit) is urgent and desirable  as kenaf grown for fibre is being pushed 

increasingly towards marginal environments. 

Objective : 

 To determine response of kenaf to drought stress through somes physiological and 

biochemical indices 

 To identify the gene responsible for tolerance to drought stress 

 To identify parents and hybrid combination that can be used to develop high yielding 

kenaf varieties in stress environment within southern ecological zone. 

Methodology; 

Four varieties of kenaf were used for the experiments. Both plate and pot experiments was  

carried out  at biotechnology laboratory of the  Institute of Agricultural Research and Training 

(I.A.R& T. ) Varying level of PEG 6000 was used to create osmotic potential on kenaf seeds.The 

experiments was laid out in a completely randomized design with three replica per treatment. 

Experiment 1 

Ten seeds of each varieties (Ifeken 100, Ifeken 400, Cuba 108 and Tianung) was disinfect using 

4% hypochlorite and was rinsed in several changes of sterilized water and` was later placed on 

moisten No 2 whatman filter paper in petridishes and 3ml of 10% and 20% PEG 6000 solution 

was applied on each days up to seven days along with the control where distilled was sprinkle 

instead of PEG 6000. After seven days of treatment , the percentage germination and  number of 

root was taken from each t replica of control and PEG treated seeds of selected varieties of kenaf 

.  

 



 

Experiment II 

Fiften seeds of each varieties (Ifeken 100, Ifeken 400, Cuba 108 and Tianung) was planted on the 

pot in the laboratory.   10ml of 10% and 

20% PEG 6000 solution was applied 

respectively  each days  along with the 

control where distilled water was sprinkle 

instead of PEG 6000 solution. After 

fourteen  days of treatment, the plants was 

analysed for some physico-chemical 

characteristics viz; number of root, shoot 

length, phosynthentic pigment(chlorophyll 

a, chlorophyll b and carotenoids) and 

proline. 

Data Analysis 

Analysis of variance was performed on data 

collected for both plate and pot experiment 

respectively. Differences between treatment 

was separated by Least Significant 

Difference at 5% level of significance. 

Highlight of the result 

Experiment 1 

Table 1. Showing growth parameter  among kenaf varieties after   induction of 

drought   Value with ⃰ are significantly different from 

the control at 5% level of significance 

 

 From the experiment, resistance to 

drought stress  among the varieties  

of kenaf studied  were  as follows : IFeken 400> CUBA 108>Tianung>IF100  except for 

chlorophyll b and carotenoid. 

 All the four varieties of kenaf seeds responded to varying level of PEG applied based on 

their genetic potential to tolerate or susceptible to drought stress on all the physico-

chemical parameters  studied. 

 

 % 

Germination 

No of lateral 

root 

Fresh shoot 

length(cm) 

IF 100       

Control 

                  

PEG10% 

                  

PEG20% 

63.3±7.64 

20.0±5.00⃰ 

10.00±2.00⃰ 

5.67±2.51 

3.67±1.15⃰ 

2.33±1.52⃰ 

7.17±0.80 

8.43±1.81⃰ 

6.57±1.51⃰ 

IF 400       

Control 

                  

PEG10% 

                  

PEG20% 

93.33±7.64 

70.00±5.00⃰ 

50.00±5.00⃰ 

8.00±2.00 

7.33±2.08⃰ 

4.67±2.08⃰ 

11.90±1.77 

10.47±0.75⃰ 

6.97±2.17⃰ 

CUBA108Control                   

PEG10% 

                   

PEG20% 

83.33±7.64 

60.00±5.00⃰ 

60.00±5.00⃰ 

6.67±3.21 

5.00±2.65⃰ 

7.00±1.00⃰ 

9.23±0.93 

11.27±2.57⃰ 

6.20±1.05⃰ 

TIANUNG 

Control 

                  

PEG10% 

                  

PEG20% 

73.33±7.64 

40.00±5.00⃰ 

20.00±5.00⃰ 

6.67±1.53 

2.33±1.53⃰ 

1.67±1.15⃰ 

7.00±1.50 

7.50±1.87⃰⃰ 

6.70±2.88⃰ 



Experiment 2 

Table 2 :  Showing  growth parameters and biochemical characteristics  among varieties of 

kenaf after induction of drought 

  

 Value with ⃰ are significantly different from the control at 5% level of significant 

Conclusion 

This was should have started December but due to national strike embarked by non academic. 

We could not have access to some facilities needed for the work 

However, both the plate and mini pot  experiments  was carried out to provide baseline 

information on the appropriate concentration of treatment to be used  and the result will be 

extrapolated  to the ongoing  Screen house work 

 

 No of lateral 

root 

Fresh Shoot 

length(cm) 

Chlorophyll 

 a(mg/g) 

Chlorophyll 

b (mg/g)  

Caro 

Tenoid 

(mg/g) 

Proline  

µmole/g/   

IF 100 Control 

           PEG 10% 

           PEG 20% 

3.33±1.53 

1.67±1.15 

1.00±1.00 

9.10±2.19 

7.13±1.35 

4.90±1.41⃰ 

1.55±0.11 

0.55±0.06⃰ 

0.74±0.06⃰ 

0.72±0.08 

0.35±0.05⃰ 

0.14±0.06⃰ 

0.091±0.08 

0.07±0.15 

0.03±0.01⃰ 

0.25±0.08 

0.65±0.09⃰ 

0.94±0.08⃰ 

IF 400 Control 

           PEG 10% 

           PEG 20% 

7.33±2.08 

4.33±0.58 

2.33±1.15⃰ 

17.50±0.87 

13.17±1.31⃰ 

7.87±1.00⃰ 

3.96±0.19 

2.81±0.17⃰ 

1.82±0.09⃰ 

1.26±0.11 

0.84±0.06⃰ 

0.65±0.08⃰ 

0.34±0.09 

0.21±0.04⃰ 

0.08±0.01⃰ 

0.75±0.11 

0.97±0.16 

1.11±0.11⃰ 

CUBA108Control 

           PEG 10% 

           PEG 20% 

5.67±1.53 

3.00±1.00⃰ 

2.33±0.58 

14.67±1.95 

11.03±1.95⃰ 

7.20±0.62⃰ 

2.74±0.14 

1.65±0.05⃰ 

0.95±0.11⃰ 

0.94±0.07 

1.55±0.09 

0.95±0.08 

0.26±0.05 

0.11±0.02 

0.07±0.03 

0.57±0.19 

0.70±0.15 

0.96±0.05⃰ 

TIANUNGControl 

           PEG 10% 

           PEG 20% 

4.33±1.53 

1.67±0.88⃰ 

2.00±1.00⃰ 

11.97±1.10 

8.30±1.40⃰ 

5.78±1.07± 

1.75±0.08 

1.73±0.09 

0.54±0.04⃰ 

1.73±0.10 

0.83±0.07 

0.83±0.06 

0.12±0.04 

0.07±0.16 

0.08±0.04 

0.35±0.11 

0.71±0.15⃰ 

0.76±0.16⃰ 


