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Abstract 

Newbouldia laevis is a medium-sized angiosperm in the Bignoniaceae family that thrives 

throughout Tropical Africa, from Guinea Savannahs to deep woods. Patients of elephantiasis, 

dysentery, rheumatic swellings, syphilis, constipation, and pile have all been shown to benefit 

from the plant in Nigeria. This study determined the genetic diversity of 50 Newbouldia laevis 

samples taken from Lagos State (as coded) – Alagbado (ALA), Ikorodu (IKD), Lagos Mainland 

(MLD), and Mushin (MUS) Local Government Areas, as well as Okitipupa Local Government 

Area, Ondo State (OND). DNA extraction and Polymerase Chain Reaction (PCR) with 5 

Random Amplified Polymorphic DNA (RAPD) markers (OPAG 20, OPB 08, OPC 04, OPC 06 

and OPAF 20) were employed in the molecular analysis. Using the NTsys (2.0j) computer 

application, the RAPD-PCR gel profiles were scored to construct the dendrogram. The result 

showed full clustering at around 57% and a similarity index of about 68%. RAPD markers 

were shown to be beneficial in defining the level of genetic variation in Newbouldia laevis in 

this study. 
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1. Introduction 

Newbouldia laevis (P. Beauv) is a medium-sized angiosperm of the Bignoniaceae family that 

is known as 'Aduruku' in Hausa, 'Ogirisi' in Igbo, 'Ikhimi' in Edo, and 'Akoko' in Yoruba 

languages in Nigeria. N. laevis is a species native to tropical Africa, where it can be found in a 

wide range of habitats, from Guinea Savannahs to dense forests. People with elephantiasis, 

dysentery, rheumatic swellings, syphilis, constipation and pile have all been found to benefit 

from the plant in Nigeria. It is also used as a vermifuge (drug to cause expulsion or death to 

round worms). The root, leaf, stem, and fruit have all been used as a febrifuge (fever reducer), 

wound dressing, and stomach discomfort treatment, including irritating sores, ulcers, and 

abscesses (Usman et al., 2008). N. laevis is primarily found in the tropics, where it contributes 

significantly to the vegetation. The Bignoniaceae family has a low economic value. Catalpa 

and Tecoma spp., for example, produce lumber and are also grown for decorative purposes. 

The bark and leaves of N. laevis are used to cure breast cancer in Nigeria and Ghana (Hassan 

et al., 2010). 

It had previously been reported that the leaf, stem bark, and root extracts have potent 

antibacterial properties (Azuine et al., 1996). The plant has strong anti-cancer properties, which 

backs up its herbal use for breast cancer treatment. The plant's ethanolic leaf extract has been 

shown to have anti-malarial activity in vitro against Plasmodium falciparum (Hassan et al., 

2010). Eyong et al. (2005) investigated the chemical components of the root extract of N. laevis 

from which Newbouldia quinone was produced. Antimicrobial and anti-malaria properties 

were found in the chemical. Many communities in West Africa utilize Jatropha curcas and N. 

laevis as folklore remedies to heal a variety of diseases. 

According to Gettys & Werner (2001), polymerase chain reaction (PCR) and randomly 

amplified polymorphic DNA (RAPD) procedures have made it possible to detect 

polymorphisms at the genetic level with relative ease. These techniques have been used to 

characterize cultivar identity and genetic relationships in a variety of plant species, including 

buffalograss [Buchloe dactyloides (Nutt) Engelm.] (Wu & Lin, 1994); California almonds 

[Prunus dulcis (Mill) D. A. Webb; Prunus communis (L.) Archangeli (Bartolozzi et al., 1998)], 

Jute plants – Corchorus olitorus (Ogunkanmi et al., 2010) as well as Amaranthus species 

(Tony-Odigie et al., 2012) and Bitter leaf plants – Vernonia species (Nwakanma et al., 2018). 

In Nigeria, there has been little or no molecular research on Newbouldia laevis, with most 

studies focusing on vegetative and physiological properties. However, such features are scarce 

and frequently modified by the environment, rendering them unsuitable for accurate genetic 

diversity evaluation. This constraint can be somewhat circumvented by using molecular 

markers, which come in an infinite number and are unaffected by environmental conditions, 

development phases, or agronomic techniques (Mir et al., 2008; Ogunkanmi et al., 2010). This 

study looked at the genetic diversity of Newbouldia laevis using Random Amplified 

Polymorphic DNA (RAPD) markers. 

 

2. Materials and Methods 

2.1 Collection and Identification of Plant Materials 

Fresh N. laevis leaves were collected from four (4) LGAs in Lagos State, as well as Okitipupa 

LGA in Ondo State, all in South Western Nigeria. A Taxonomist authenticated the plant 
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samples, and voucher specimens were submitted at the Lagos University Herbarium (LUH 

6914) before molecular research was conducted at FOWM Biotechnology Limited's Molecular 

Biology and Biotechnology unit at Yaba, Lagos.  

 

Fifty (50) samples of N. laevis were collected from Alagbado (ALA), Ikorodu (IKD), Lagos 

Mainland (MLD) and Mushin (MUS) Local Government Areas of Lagos State as well as 

Okitipupa Local Government Area, Ondo State (OND), Nigeria. Leaves were later dried to a 

constant weight in hot-air oven, powdered and stored in an air-tight condition. 

 

2.2 DNA Extraction and Polymerase Chain Reaction  
 

The plant's DNA was extracted using the method of extraction by Doyle & Doyle, (1990). To 

extract DNA, a variation of the procedure uses a high concentration of sodium chloride (NaCl). 

Salt was added to the solution after the cellular protein was isolated using detergent for a few 

hours or overnight. 

The polymerase chain reaction laboratory technique has been used to manufacture copies of a 

given DNA sequence in a variety of applications. The Solis Biodyne 5X HOT FIREPol Blend 

Master mix was used for the RAPD-PCR reaction. PCR was carried out in a 25l reaction 

mixture containing 1X Blend Master mix buffer (Solis Biodyne), 2.5mM MgCl2, 200M of each 

deoxynucleoside triphosphates (dNTP) (Solis Biodyne), 25pMol of primer (BIOMERS, 

Germany), and 2 unit of Hot FIREPol DNA polymerase (Solis Biodyne); however, additional 

Taq DNA polymerase was incorporated into the reaction mixture to make a final concentration of 2.5 

units of Taq DNA polymerase, Proofreading Enzyme, 5µl of the extracted DNA, and sterile distilled 

water was used to make up the reaction mixture. 

Thermal cycling was carried out in a MJ Research PTC 100 thermal cycler for 5 minutes at 

95°C, followed by 40 amplification cycles of 30 seconds at 95°C, 1 minute at 30°C, and 1 

minute 30 seconds at 72°C. After that, a final extension step of 10 minutes at 72°C was 

performed. On a 2.0 percent agarose gel, the amplification product was separated and 

electrophoresis was performed at 100V for 1 hour. Ethidium bromide staining was used to 

visualize DNA bands after electrophoresis. As a DNA molecular weight benchmark, a 100bp 

DNA ladder was utilized. For PCR reactions, five (5) random amplified polymorphic DNA 

(RAPD) primers were utilized. Sequences of these five primers are presented below (Table 1). 

 

Table 1: Random Amplified Polymorphic DNA Primer and its sequence 

RAPD Primers Sequence 

OPAG 20 5’-TGCGCTCCTC-3’ 

OPB 08 5’-GTCCACACGG-3’ 

OPC 04 5’-CCGCATCTAC-3’ 

OPC 06 5’-GAACGGACTC-3’ 

OPAF 20 5’-GTCCACACGG-3’ 
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2.3 Checking the Quality of DNA by Agarose Gel Electrophoresis 

  

A total amount of 3g of Agarose was put into a conical flask and weighed using an analytical 

balance. With the cylinder, 100ml of Tris bromate EDTA was measured and added to it. The 

conical flask was wrapped in foil paper and microwaved for three minutes. Before removing it 

from the microwave and allowing it to cool, particles were allowed to dissolve for appropriate 

gel. The Agarose gel was poured into the casting tray after it was set. To make a well, the comb 

was placed in the center of the casting tray. The comb was removed once it had gelled, and the 

wells were produced. The electrode chamber contained two buffer rooms, upper and lower 

chambers, in which the gel cassette was put. The platinum electrode was then linked to an 

external supply from a power pack that supplied a direct current or DC voltage to both 

chambers. Ethidium bromine was added to each sample after the electrode chamber was 

connected to the power supply (black wire to black wire and red wire to red wire) for the stained 

well. Each well was filled with 5L of each sample. The UV photo documentation (UV-visible) 

was used to examine the gel cassette. UV spectrophotometry was used to quantify the 

concentration of DNA in each plant sample. Because RNA and DNA absorb UV light so well, 

they may be detected and quantified at quantities as low as 2.5ng/l. 

 

3. Results 
   

The result of molecular study involving 50 samples of N. laevis from five different locations 

(Mushin, Lagos Mainland, Ikorodu, Alagbado, all in Lagos State and Okitipupa in Ondo state) 

using five (5) RAPD Primers in a polymerase chain reaction (PCR) were scored to generate a 

dendrogram using the NTsys (2.0j) computer program, which showed complete clustering at 

about 57% and a similarity coefficient of 68%. Using the 5 RAPD Primers, the 0.68 similarity 

coefficient indicates that there is 68% similarity and 32% variation among the N. laevis leaf 

samples. 

 

 

4. Discussion 

The PCR gel profile bands obtained among all N. laevis samples using RAPD primers (Figures 

1 and 2) were scored and used to generate the dendrogram which gave a genetic similarity of 

0.68. (Figure 3). The 0.68 similarity coefficient implies that, there is 68% similarity and 32% 

variation among the N. laevis leaf samples, using the 5 RAPD Primers. Mushin samples 

(MUS1-MUS10) all correlated with their close geographic locations in the same cluster and 

were slightly correlated with Lagos Mainland samples (MLD11-MLD20) and few Ikorodu 

samples (IKD21 – IKD22). Samples from Alagbado clustered more closely with those from 

Okitipupa in Ondo State. This could be because Mushin samples may have had a contributory 

role for sample spread to Lagos mainland and Ikorodu due to urban – rural migration or may 

point to the same ancestry among these set of samples. Same reasons may apply to samples 

from Alagbado and Okitipupa in Ondo State. Those that showed more divergence may be as a 

result of stronger divergent ancestral origin. 
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(b) 

Figure 1(a) and (b): Electrophoregram showing 50 samples of Newbouldia laevis collected 

from Lagos Mainland, Mushin LGA, Ikorodu LGA, Alagbado LGA all in Lagos State as  well 

as  Okitipupa LGA in Ondo State using RAPD Primer OPC 4 Sequence. M represent the 100bp 

DNA ladder used as DNA molecular weight standard while numbers represent different plant 

samples.  
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Figure 2 (a) and (b):  PCR gel profile of 50 samples of N. laevis showing amplification of 

DNA using RAPD Primer OPB 08 (GTCCACACGG). M represent the 100bp DNA ladder 

used as DNA molecular weight standard while numbers represent different plant samples.  
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Figure 3: Combined Dendrogram for 50 samples of Newbouldia laevis collected from Mushin 

(MUS), Lagos Mainland (MLD), Alagbado (ALA), Ikorodu (IKD), all in Lagos State and 

Okitipupa in Ondo State (OND) with RAPD Primers (OPAG 20, OPB 08, OPC 04, OPC 06 

and OPAF 20) using NTsys (2.0j) computer programme clustering at about 0.57 with a 

similarity coefficient of about 0.68. 

The molecular outcome presented here suggest that there is high polymorphism among N. 

laevis samples tested. This is consistent with Baye & Becker (2005), who observed an overall 

genetic diversity of 0.76 for all variables using the Shanon-Weaver diversity index (H”), 

indicating considerable polymorphism among Vernonia lines which they studied. In Indonesia, 

a similar phenomenon was observed in the morphological properties of barnyard grass (Tasrif 

et al., 2003). Other earlier results for other plants include Ogunkanmi et al., (2010) who 

reported a coefficient of 0.74 in Corchorus olitorus genotypes tested with RAPD primers, and 

Tony-Odigie et al., (2012) who reported a coefficient of 0.75 in Amaranthus viridis genotypes 

tested with RAPD primers. On the basis of phenotypic and molecular analyses, Wang et al., 

(1998) identified 8 Opuntia accessions. According to Gettys & Werner (2001), similarity 

indices imply that Stokes Aster cultivars are extremely similar, with values for all Pairwise 

variables. Comparisons of Stokes Aster using RAPD markers ranging from 0.92 to 0.68. For 

Vernonia species in Nigeria, cluster analysis identified 23 species and obtained a mean genetic 

similarity coefficient of 72 percent using RAPD markers (Nwakanma et al., 2018). 

Coefficient

0.55 0.66 0.78 0.89 1.00

          

 MUS1 
 MUS9 
 MLD11 
 MLD12 
 MUS2 
 MUS4 
 MUS5 
 MUS7 
 MUS8 
 MUS10 
 MLD16 
 MLD18 
 IKD22 
 MLD20 
 MLD19 
 MUS3 
 MUS6 
 MLD13 
 MLD14 
 MLD15 
 MLD17 
 IKD21 
 IKD23 
 IKD25 
 1KD24 
 IKD26 
 ALA28 
 ALA29 
 ALA32 
 ALA30 
 ALA31 
 ALA33 
 OND34 
 OND35 
 OND37 
 OND38 
 OND39 
 OND41 
 OND40 
 OND42 
 OND43 
 OND45 
 OND44 
 OND46 
 OND47 
 ALA48 
 ALA27 
 OND36 
 ALA49 
 ALA50 
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Indicators of resemblance that are higher designate that samples in the population have tighter 

genetic links, whereas lower similarity indices indicate that samples in the population have a 

greater genetic distance between them. Similarly, the quantity and purity of isolated genomic 

DNA are important factors in determining molecular diversity and optimizing PCR settings 

(Weeden et al., 1992). The genetic similarity of these samples were inversely proportional to 

their proximity in terms of geographic location. According to a previous study (Ash et al., 

2003), the Cartahmus lanatus population in Australia had significant genetic variability. 

Different habitats and sites in Canada were used to observe genetic diversity within the Carex 

rariflora population (Vellend & Waterway, 1999). This study found that Newbouldia laevis 

populations in Nigeria have similar levels of genetic diversity. 

5. Conclusion 

In conclusion, this study has shown that there is an appreciable level of genetic diversity among 

populations of Newbouldia laevis in Nigeria. However, more work is needed on a broader scale 

to cover all agro-ecological zones to highlight more ecotypic variations among the genotypes 

and to separate these genotypes through DNA sequencing.  
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