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ABSTRACT

Aim: This work focused on the sequence homology studies of the enzyme, phospholipase A2
(PLA,), in Trypanosoma brucei obtained from the blood of bull in Federe, Plateau State, Nigeria,
West Africa

Place and Duration of Study: Department of Biochemistry, University of Jos, Nigeria; Department
of Biochemistry, Ahmadu Bello University, Zaria, Nigeria, Department of Biotechnology, NVRI,
Vom, Nigeria; between June 2009 and September 2011.

Methodology: T. brucei grown in rats were harvested and separated using diethyl amino ethyl
(DEAE) cellulose chromatography. From the parasites’ genomic DNA the PLA.-like gene was
amplified using consensus primers. The amplicon was cloned unto pMal-2cE vector and confirmed
using direct PCR and restriction enzyme analyses. The PLA, gene and translated protein
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architecture.

was established among the proteins.

sequences were studied using National Center for Biotechnology Information (NCBI) Conserved
Domain Search Tool and Conserved Domain Architectural Retrieval Tool

Results: Analyses of the 1344bp gene sequence using bioinformatics tools showed that it is very
closely related to PLA, sequences of T. brucei (TREU 927) and T. b. gambiense. Motifs that are
unique to PLA, (FSHGL) and lipases (GHSFG) were found to be present in the query sequence.
The domains present in the studied sequence agreed closely with those of the human platelet
activating factor acetyl hydrolase (PAF-AH). There was also a good sequence resemblance with
PLA,s from T. cruzi, Metarhizium amisop, Metarphizium acridu and PAF-AH in terms of

Conclusion: The PLA,-like gene isolated from the blood stream form of Trypanosoma brucei and
studied was found to posses the domains and motifs unique to PLA,s and lipases and so homology

Keywords: Trypanosoma brucei; Phospholipase A,; gene; motif; domain.

1. INTRODUCTION

Phospholipase A, (3.1.1.4) comprises of a
diverse family of enzymes that hydrolyze
glycerophoshospholipids at the sn-2 position
giving rise to free fatty acids and
lysophospholipids. The membership of the PLA,
super family is ever expanding [1]. The enzymes
have been classed into 15 groups [2]. These
groups were regrouped into two — those utilizing
a catalytic histidine and those using a catalytic
serine. All the members of the PLA, super family
carry a consensus sequence GXSXG which is
common to many other lipases [3] despite some
differences that are the basis for the various
patterns of classification. The enzymes are
classed based on their source, amino acid
sequence, chain length and disulphide bond
patterns [4] as well as based on the guiding
information that the enzyme must catalyze the
hydrolysis of the sn-2 ester bond of a natural
phospholipid substrate. In addition, the enzyme
must have complete protein sequence of the
mature protein established; have homologous
enzymes distinguished and the spliced variant
established within subgroups; have the sequence
homology and catalytic activity established in
order to be classed along with others [1].

The physiological role of PLA, gene expressed

as PLA, protein includes the hydrolysis of
phospholipids  yielding free fatty acids
(arachidonic acid and oleic acid) and

lysophospholipid. The fatty acids are important
stores of energy. Arachidonic acid is an
important metabolic intermediate for producing
eicosanoids, which are regulatory factors
implicated in a wide range of physiological and
pathological states serve as potent mediators of
inflammation and signal transduction [5]. The
other product, lysophospholipid, is important in

cell signaling, phospholipid remodeling and
membrane perturbation [3]. This enzyme is also
reported to regulate the entry of calcium ions into
Trypanosoma brucei and help the parasite
modulate the host-parasite interaction [6] thereby
implicating PLA; in the pathogenesis of the T.
brucei The PLA, family has become a major
drug target for many different diseases [7,8].

PLA, has been reported in different species of
trypanosomes to various degrees. Some reports
show that phospholipase A, has been identified
to have orthologs in T. brucei, T. cruzi, and
humans and the Leishmania PLA,/PAF-AH
(LmjF.35.3020) contains a predicted N-terminal
signal peptide sequence and transmembrane
domain and a predicted lipase/platelet-activating
factor acetylhydrolase sequence [9]. This group
of enzymes has been isolated from various
sources such as animal toxins like snake venom
[10]; insect venom [9] and mammalian organs
[11,12]. Some other reports show that the
enzyme has also been isolated and purified to
electrophoretic homogeneity in T. congolense
[13]; that activity and kinetics of PLA, from T.
brucei gambiense and T. brucei have been
detected and studied [14]. The Trypanosoma
brucei (Tb09.211.3650) Gene Data Base on
TritrypDB hosted by the Sanger Institute,
revealed a protein encoding gene was present
having a product described as phospholipase A,-
like protein, putative. However, reports on PLA,
in T. brucei distributed around the endemic
regions are quite scarce. Equally, the PLA, from
Trypanosoma species has not found inclusion in
the several classes of the enzymes reported in
literature possibly due to the scarcity of literature
on its studies. Therefore, this work was designed
to study the gene sequence of PLA, obtained
from T. brucei in Nigeria, West Africa, for the first
time, in comparison with those already
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characterized. This may contribute in the
understanding of the nature of the enzyme and
so in subsequent classification. As part of the
effort, Phospholipase A,-like gene from blood
stream form Trypanosoma brucei brucei had
been reported to conserve domains and motifs
peculiar to characterized PLA;s and lipases [15].
Literatures have revealed that genome sequence
analysis have helped in the rcharacterization of a
PLA, cDNA from Arabidopsis thaliana [16] genes
encoding heterodimeric phospholipases A, from
the scorpion Anuroctonus phaiodactylushav [17]
sequences and structural organization of
phospholipase A, genes from Vipera aspis aspis,
V. aspis zinnikeri and Vipera berus berus venom
[18] plasmid pLA1 present in N.
pentaromativorans US6-1 [19]; this approach has
therefore found application in Metagenomics
[20].

2. MATERIALS AND METHODS
2.1 Reagents and Equipment

Chemicals used were of analytical grade and
purchased from Sigma and Pharmacia Fine
chemicals. DNA extraction kit was purchased
from Bio Basic Inc. Markham Ontario, Canada.
Tag polymerase and High Fidelity Polymerase
Enzyme Mix were bought from Promega, USA
and Fermentas, respectively. High Pure
polymerase chain reaction (PCR) Clean-Up Kit
used to purify PCR products was purchased from
Fermentas and 100 bp DNA molecular size
marker was purchased from Roche, Mannheim
Germany. Products from Fermentas and
oligonucleotide primers were supplied and
synthesized by Ingaba biotec Industry®, Pretoria
South Africa. GeneAmp PCR System9700 used
for amplification was obtained from Applied
Biosystems, Indonesia and the Gel
Documentation System was obtained from
Synegene® Inc. Indonesia. Sequencing analyses
were performed by Ingaba Biotec Industries®,
Pretoria South Africa.

2.2 Parasites Isolation

An isolate of T. b. brucei from cows (Federe
isolates) were obtained from the Parasitology
Department, NITR, Vom. Adult albino rats were
infected through intra peritoneal route with 0.2ml
Trypanosoma brucei infected blood diluted with
2ml phosphate saline glucose (PSG) buffer pH
8.0 to give cell density of = 1 x 10° cells/ml.
Parasitemia was monitored by wet smear via tail
snip. At peak parasitemia (= 1 x 108 cells/ml),

the rats were euthanized and blood collected.
Parasites were purified on DEAE-cellulose (pre-
swollen whatman DE-52-Pharmacia Fine
Chemicals) as previously described [21].

2.3 DNA Isolation

Genomic DNA was extracted from 200ul (= 1 x
10° cells/ml) of isolated T.b. brucei suspended in
PSG buffer (0.6g NaH,PQO,; 0.71g Na,HPO, and
14.61g NaCl in 450ml distilled water adjusted to
pH 8.0 with orthophosphoric acid) using ZR
Genomic DNA Tissue Minipreps Kit (Zymo
Research) according to the manufacturer's
instructions. Briefly, cell lysis was with 500 pl
lysis buffer (which consisted of 10 mM phosphate
buffer containing and protease inhibitor) and
proteinase K (3 pl of 10mg/ml) incubated at 55°
C for 30 minutes. DNA was precipitated with 260
pl  absolute ethanol. Precipitated DNA was
captured in EZ-10 column by centrifuging at
12,000 x g for 1minute. The flow through was
discarded while the EZ-10 column placed in a
fresh vial and centrifuged again at 12,000 x g for
1minute to remove residual wash buffer. DNA
was eluted into 1.5 ml microcentrifuge tubes with
50 pl elution buffer after incubation at 50°C for 2
minutes by centrifuging at 14,000 x g for 1
minute.

2.4 PCR Ampilification of Phospholipase
A, Like Gene

Phospholipase A, like gene was detected and
amplified by Polymerase Chain Reaction (PCR)
with primers designed based on the gene
sequence of PLA, like gene in the GeneBank
Data Base (Tb 09.211.3650, Phospholipase A,-
like protein, putative, T. brucei, chr 9). The primer
designed was done in Inqaba Biotech Industry,
Pretoria, South Africa. The primers used were as
follows: Sense primer 5-ATGGTAACGTGGGC
GCTGAA GTAT- 3’carrying BamH| site and Anti-
sense primer 5-CTAACACGTTGAACACACTTC
GGTA-3’carrying Pstl site. High Fidelity Taqg DNA
Polymerase Enzyme kit (Fermentas) was used to
amplify the gene from the genomic DNA
according to the manufacturer's instructions.
The optimum reaction mix in 50 pl volume was
as follows: nuclease free water (37.6ul); 10 x
PCR buffer (5.0 pl); dNTP mix (1.0 pl); each
primer (1.0 ul); High Fidelity Tag enzyme mix
(0.4 pl); Genomic DNA (5.0 pl of 50ug DNA/mI).
The thermal cycling was carried out with the
following process profile: initial denaturation at
94°C for 2minutes, elongation 94°C for 30
seconds, 56°C for 30 seconds, 68°C for 2
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minutes running for 30 cycles, and final
extension at 68°C for 10 minutes; then
ending/waiting at 4°C for «. Ten microliters
(10 plI) of the product was separated on 1.0%
agarose gel to check the success of the process
and the results documented using Gel
Documentation System (Synegene®).

2.5 Cloning and Sequencing

The PLA, gene amplified by PCR from T. b.
brucei was purified using High Pure PCR Product
Clean-Up Kit (Fermentas) and ligated into pMal-
c2E vector in a 20 pl ligation reaction. The
ligation reaction mixture was incubated at 16°C
over night and subsequently used for
transformation. The recombinant plasmid was

designated pMal-PLA, and transformed into
Escherichia coli DH5a competent cells.
Transformants were placed on LB agar

containing 100ug/ml ampicillin. PCR Cloning Kit
(Fermentas) was used to clone the purified PLA,
from T. b. brucei. Colonies were randomly
selected for screening of positive clones by PCR
and restriction endonucleases digestion of
plasmids using BamHI and Pst I. The sequence
was submitted to the Gen Bank Data Base.

2.6 Transformation of Clone into E. coli
(BL-21 (DE3)) and Expression

One micro liter of the ligated DNA construct was
transformed into E. coli expression grade BL-21
(DE3) competent cells (Lucigen) according to the
manufacturers’ instruction. The colonies of the
BL-21 (DE3) cells were picked from the agar
plates and inoculated in 30ml broth medium
(SOC plus 100ul/ml ampicillin) and incubated for
3 hours at 37°C. The cells were then harvested
by centrifugation at 5000g for 15 minutes at 4°C.
The medium was discarded from control and
induced cells. The cell pellets were re-suspended
in 5 ml lysis buffer and sonicated for short pulses
of 10 seconds for 4 times on ice. The lysates
were centrifuged at 10, 000g for 20 minutes at
4°C. The supernatant which had the protein was
collected. The pellet was re-suspended in 5 ml
lysis buffer. All supernatants were then analyzed
on 10 % SDS-PAGE.

2.7 Bioinformatics Sequence Analysis

The Finch TV® programmes (GeoPiza) was
used to analyze the PLA, gene while NCBI
BLAST programmes such as NCBI Conserved
Domain Search Tool (CDD) and NCBI

Conserved Domain Architectural Retrieval Tool
(CDART) were used to study the PLA, gene and
translated protein sequences in order to establish
the possibility of homology or similarity.

3. RESULTS

The PCR amplification gave a 1.3kb PLA, like
band from the gene from genomic DNA of
Trypanosoma brucei. The amplicon cloned unto
pMal-c2E vector between the restriction sites of
BamH1 and Pst1 yielded pMal-PLA, of about
7.9kb which is approximately the size of the
pMal-c2E vector (6.6kb) and PLA, (1.3kb) put
together. Direct PCR analysis done to confirm
the quality of the insert DNA gave amplicon of
about 1.3kb which was similar in size with the
PLA; like gene amplified from the genome DNA
of bloodstream form T. b. brucei. The digestion of
the purified pMal-PLA, clone and separation on
agarose gel electrophoresis equally revealed the
pMal-2cE vector with about 6.6kb as well as the
PLA;, like gene (1.3kb). These confirmed the
cloning of the PLA, like gene into pMal-2cE to
form pMal-PLA, clone. The heterologous
expression of T. brucei PLA, in pMal-c2E
plasmid recorded a success in the transformation
process of the competent E. coli cells. On the
other hand, the heterologous expression of the
recombinant PLA, in BL-21 (DE3) competent E.
coli cells was not successful. The corresponding
fractions obtained from the colonies were
resolved on SDS-PAGE. This put a limit to
biochemical characterization of protein in order to
confirm the finding from bioinformatics analysis.

The gene sequence with 1, 344bp nucleotides
primary sequence obtained has been assigned
the accession number JN603736. The BLASTN
Alignment view programme compared the PLA,
like gene sequence with gene sequences were
from T. brucei TREU927 PLA, like protein (Gene
ID: Tb 3661014 Tb 09.211, 3650; XM 822413.1)
and T. brucei gambiense (DAL 972, FN
554972.1).

The detail NCBI BLASTN alignment view (Fig. 1)
showed that no deletion occurred in the PLA; like
gene (query) except eight substitutions
distributed at positions 51, 61, 178, 282, 530,
810, 888 and 970 as compared with the two
gene sequences in the Gene Bank DB. The
substitutions in positions 51, 61, 282, 530, and
888 do not change the amino acid in those
respective positions because the new codons still
coded for the same amino acids. On the other
hand, the substitutions in positions 178, 810 and
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970 caused changes in amino acids in those
positions i.e. at position 78 [TTG changed to
TTC]: TTG codes for Leucine while TTC codes
for Phenylalanine; at position 810 [AGT changed
to ATT]: AGT codes for Serine while ATT codes
Isoleucine and at position 970 [GTA changed to
CTA]: GTA codes Valine while CTA codes for
Leucine.

The parasite Genomes WU-BLAST2 analysis of
the sequence gave 99% identity and similarity to
the T. brucei (TREU 927) PLA, like sequence
from partial MRNA, chromosome 9 and T. brucei
gambiense DAL 972 Chr 9, complete sequence
PLA, (Table 1). The result also revealed that
there was 100% coverage, no gaps, 99% identity
and zero E - values in each comparison.

The translated PLA, primary structure of 447
amino acids was compared with GeneBank PLA,
sequence Databases in NCBI using blastx
established homology with those of other
putative PLA, proteins from T. brucei
(TREU927), T. b gambiense (DAL972), T. cruzi,
Leishmannia major and characterized human
Platelet — Activating Factor Acetyl Hydrolase
(Fig. 2). The alignment showed that the protein
carries a conserved GHSFG lipase motif and an
FSHGL motif peculiar to PLA,s which are also
conserved in the query. These significantly
elaborated the query sequence similarity with the
PLA, family.

Query 1 ATGGTAACGTGGGCGC TGAAGTATTTTGTTCGCGTAGTCCGATGGTCGACAGAAGCATTC 60
TREU927: S S 60
DALITZ:1656T44 i i i e e s [ 1656803
Query 61 CTAATTTGGCCCACACGGCCACTTTTTGACTATGCCACCTCATTGCATTGTGTTCCCATA 120
TREU927 61 T 120
DALY72:1656804 S I I O N I YT 1656863
Query 121 AGCGGCACATTTATTACTTCGGTTCTGC TCTGC TTC TACGGGTTCCCACTTTTETGGTCT 180
TREBUSZT 121 it st s Corvenn 180
DALGT2:1656864 iiiiiiiiisiniisinissiaseiiiisiedisiiisessiiesitennana Gevuues 1656923
Query 241 CCACTATTGARACCCATTGGC GGTCGCTATAGCGTGGGCCTCGTGCATATGAACGGCTGC 300
TREU927 1 S 300
DALOTZ:1656984 i i e e Covvvvennnninanaras 1657043
Query 481 AACGCGETGCCCGCCGCTTTIGCTCAACCAATATGAGAGAGTGC COCCTATTGTTGTGTTC 540
TREU927 L Bivvvrrvanrasnn 540
DALOTZ: 1657224 i i e i s Guovrevansnnnnan 1657283
Query 181 AAGGACTTTTGGACAACTTTGGGCTACAGTAATTCAGATATTGACAAGTTTCTTAGCAAL 840
TREUGZT 781 e e Tenonncnrnostvssssssnssnsrnanns 840
DALOT2:1657524 e i Gevnnnranneenrarnrersesnrennnns 1657583
Query 841 CCGTTGCAGGTACATC TTGCGGGTCATTCATTTGGC GGTGCCACTGTACTCGCGGCTGCA 900
TREU927 841 N S 900
DALOT2:1657584 i e e e s s Guveverrnvony 1657643
Query 961 CCATGGATGGTACCAATACAAAATGAACATTTTTGCAACCCGCTTTCTGATGGCCGTARL 1020
TREU927 961 ...l L T TR T T E I 1020
DAL972:1657704 ..., Gt ier it errstrsesnesnnssaearnssrsssaassensnsrnnans 1657763
Query 5 ACCGAAGTGTGTTCAACGTGTTAG 1344

TRBUDZT 1321  iiiiieiiiiiieiiisnianiasanes ACCGARGTGTGTTCAACGTGTTAG 1344
DAL972:1658064 i i ACCGAAGTGTGTTCAACGTGTTAG 1658087

Fig. 1. NCBI BLASTN Alignment View of PLA; like gene sequence with T. brucei TREU927
PLA, like protein from partial mRNA length = 1344(Gene ID: Tb 3661014 Tbh09.211.3650; XM
822413.1) and T.brucei gambiense DAL972, chromosome 9, complete sequence length =
2,160,261 (FN554972.1)
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Table 1. Comparison of PLA,-like gene sequence with those of two sequences in data base
(DB) using NCBI and Parasite Genomes Washington University Basic Local Alignment Search
Tool 2 (WU-BLAST2)

DB- AN Source Max Total Length(bp) Query Identity Gaps E.value
score  score coverage (%) (%) (%)
FN554972.1 T. brucei 2640 2640 2,160,261 100 99 0 0
gambiense
XM841212.1 T.brucei 2640 2640 1,344 100 99 0 0
TREU927
Each source parasite is identified by its data base accession number (DB-AN) and the sequence length given in base
pairs (bp)

Quexy SUFYP THMUP EK 120
TREUSZ7 FYPTHMUPEK 120
ThgPLAZ FiPTHHVEER 120
TcPLAZ LPIIPLGT IGAAVMFILL PVF ILEPVCGHYHVG IVHVHSEHSO TMP PLAVY VP THETPRR 107
LmPLA2 IMMTCVCS LVT CAVFYVQ PLOCF SPLCCSFNVG TREVC GERGAMKY PV TIVYP TASGTPR 96
HsPAFAH AWVNKI Q¥ LMAAASFGQTKIPRGN. . . GPYSVGCTD LMFDHTNKGT FLERLYYPSUDN. DL 92
COMSENSUSE = . oo cvevenceas o Bi i iiiinanaa L P < e
Quexry KCGLPYVPFGDD BF LRCVAAYANY PFFFI PDF SFVRI SASRN AV PAALLNQY ERVPPIVY 180
TREUSZ7? KGLPYVPFGDD FF LRGVAAYANY PFFFI FDF SFVRI SASEN AV PAALLNQY ERVPPIVY 180
TbgPLAZ KGLPYVPF GDD PF LRGVAAYANY PFFFI FDF SFVRI SASENAV PAALLNQYERVPPIVY 180
TcPLAZ R QY I PFNDVRFMSCLSESRAGUV PLY LMD F LFVRLRATEGAK PIPLINSSGIPLPVIT 167
LnPLAZ SCIQYIPFCERSYLVCEIASYSRKYV PYALVREOLWLLPKKMPRPNAE PAPLFQRDCGMPRPMIV 186
HsPAFAH DTLWIPNKEY. . FWCL SKFLG THULMGNILRLL FGSMT TPANUNSP LRPG. GEKYPLVY 149
COMSERISILE = &t ot et e e v mo v o s s am sa vamonsomoas coe s aneansoneonooendeeneenans .
Query F SHGLAGYHLFYS CFALD LAA RGATVIC LGHCDNE SGRES EVP LKDYG 234
TREUSZ7 FSHGLAGYHLFYSCFALD LAARCATVICLCHCDI, SCRES EVP LKDYG 234
ThgPLAZ F SHCGLAGYHLFYS CFALD LA RGATVIC LCHCDH SGKES EVPLKDYG 234
TcPLAZ ERGCGKEFFLRQVD 201
LuPLAZ G EREIRIPLNTQUVG 170
HsPAFAH FSHGLGAF RTLYSAIGID LASHCFIVAAVEHED REASATYYFRDQS AAEIGDKSWLYLERQ 209
Consensus fshogl. .. .. s PO B R < R R
Quexy WEWP. . . AREAQVAQRVS EWVRGT LQRLT . . . EKDFUTT LCYSNSDIDKFLSKPLQ. . WHL 291
TREUSZ 7 WEVP. . . AREAQUAQRVS EVRGT LQRLT . . . EKDFUTTLOYINSDIDKFLSKPLQ. . VHL 291
ThgPLAZ WEVP. . . AREAQVAQRVS EVRGT LQRLT . . . EKDFUTT LOY INSODIDKFLSKPLQ. . VHL 291
TcPLAZ WDSP. . .VCEEALAORVMETRRT LKRLS . . . EKEFWKE LCFADLDAEQYLRQSPR. .VHL 258
LuPLAZ WTSE. . .DRAPQLEVRIRETLNT IKRIR. . . SGELLLALCYDKETVDKYIEKEPR. . IHL 227
HsPAFAH EEETHIRNEQ. . VROQRARECSQALSLILDIDHCEPVRNADLEFDMEQLEDSI .  DREKIAY 2Z66
Consensus = . cccemen - T e m
Quexy AGHSFGGATVLALALE ENONPVKGYSVKSVY TFDPUMY PIQNEHFCNP LSD GRKSYTWPT 351
TREUSZ7 ACHSFCCATVLAAALE ENQNPVKGUVSVESUY TFDPUMVPIQNEHFCNP LESDGRESYTVPT 381
ThgPLAZ AGHSFGGATVLARALE ENONPVKGVSVKSVY TFDPUIMV PIQNEHFCNP LSD GRRSY TWPT 351
TcPLAZ SCGHSFGGATALVAAMQEEQESK. . PNENPVQSVIVFDPWHKPLONELF LKPIEEGRN. .R 347
LuPLAZ LGHSFGGATCLALALADT QAASERGGVS STASTYVYDPURMI PLUKTMFYDKLTDRKQPVH 287
HsPAFAH IGHSFGGATVIQT LSEDURFR. . CGIALDAWMF PLGDEVYSRI PQPLF FINSEYFQYPAN 324
Comsensuas = . gSEQURT . . - L o o0 00 f ot mm e mmam e ememm e .
Quexy TNHLSLVDVSVLS PUMHGNI . . . . .WATVSP RVOIMEWCNALL RFAKQNTEVCS TC. . 447
TREUSZ 7 WATVSP BV OIMEWCHNALLRFARQNTEVCS TC. . 447
ThgPLAZ WATVSP M7 OTMEWCHNALL RFAKQNTEVCS TC. .. 447
TcPLAZ THHEKT GS Y5V SDVVL LS PUTHGCRNST LSP DVOTMEWSNT CL PFIKEHAMYTSRTSAR. 455
LmPLAZ TGHKDY RGLTC TDVSL FS PVL YRAAYMT ASP PCCIVAF AAE TMRFI EKVSGPLPLD TKLL 456
HsPAFAH QKHLSLAF LGLHKDFD QWDCL IEGDD ENLIP GCTNINTTNQHIMLONSSGIERYN. . .. . . 435
Consensus s =

Fig. 2. Amino acid sequence alignment of PLA,-like protein with PLA; from T. brucei

(TRUE927), T. b. gambiense (TbgPLA,), T. congolense (TcPLA;), Leishmania major (LmPLA,)
and PAF-AH. Conserved motifs and lipase consensus motif were marked with red colour

The NCBI conserved Domain search Tool
analysis of the protein sequence predicted the
Conserved domains (Fig. 3). The result showed
that the PLA, translated protein sequence which
had 447 amino acid residues was mapped to
PAF-AH super family, a sub-family of PLA, super
family. The conserved domains were marked in
red ink. Equally predicted was the Conserved
Domain Architecture of the protein sequence
using the Conserved Domain Architecture
Retrieval Tool (CDART).

161

The results (Fig. 4) showed the graphic view of
conserved domains architecture on PLA, like
protein. Proteins with similar architectures were
PLA, from T. cruzii Metarhizium amisop,
Metarphizium acridu and PAF-AH.

4. DISCUSSION

The gene sequence (1,344 bp) presented and
analyzed using some Bioinformatics Tools
revealed some interesting high lights. The



revealed 99% identity and similarity between the
PLA; — like gene from T. b. brucei and that of T.
brucei (TREU 927) PLA, — like sequence from
partial  mRNA, chromosome 9 and T. b
gambiense (DAL 972 chromosome 9, PLA,
complete sequence) as shown (Table 1) signify
that they are homologous. Also the translated
protein sequence of the PLA,-like gene from T.
b. brucei (Fig. 2) revealed identities and
similarities in the conserved domains region with
members of the Platelet Activity Factor Acetyl
Hydrolase (PAF-AH) super family. These findings
agree with previous reports [9]. This further
substantiated by the report that PAF-AH is a
subfamily of the PLA, super family responsible
for inactivation of platelet-activating factor
through the cleavage of an acetyl group [22,23].
The conserved domains among the protein
sequences were presented (Fig. 3) revealing that
large portions of the sequence were conserved.
The sequential order of the conserved domains
in the protein sequence was also conserved as
revealed by the CDART analysis. The sequence
of PLA; like protein from T. b. brucei was similar
in architecture (Fig. 4) to the sequences of PLA,
from T. cruzi, M. anisop, M. acridu and PAF-AH
in the Genebank DB. This implies that the
sequences are similar in architecture and not just

ordinary sequence similarity. Since the
conserved Domain Database brings together
several collections of multiple sequence
ae ry L LWVH
gi 2497683 F CTL
gi Z49 7688 X ol v
ogi Z497636 T =TI
gi S647691 L=t TG
gi 74638851 G EY
gi 74952693 L 8 L 1
gi 214318322 I $ 2!
v v g
ogi 24976389 2ptg
gi Z4sS7esSs =T
gi 2497686 A
gi 66476351 QF
gi 74638851 G
gi 7495869539 H
ogi 21431822 >Q
uexry X
gi Z497689
gi Z4976s8S8
gi Z49 7686
gi 66476351
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alignment with conserved domains [22] and the
CDART performs similarity searches based on
the sequential order of the conserved domains,
get them grouped and scored by architecture
[21], then the PLA, like gene (JN603736) used in
this study was a PLA, gene of the T. b. brucei.
Other important features conserved in the
studied sequence were the lipase motif
(GHSHG) and the motif (FSHGL) peculiar to
PLA,s. The sequences of PLA, from T. brucei
(TREU 927), T. b. gambiense, T. cruzi,
Leishmania major and characterized PAF-AH
shared consensus sequences along with the
conserved motifs with the query protein as
produced by the NCBI BLASTX sequence
alignment. This further elaborated the sequence
similarity of the PLA, like protein from T. b.
brucei with the PLA, super family as a
justification that it was a PLA, gene that was
amplified and studied. This is another case of
homology which had been reported to be
common among the members of the PLA, super
family [1,24]. These conserved domains and
motifs are similar to those reported in a study
using T. brucei (strain EATRO 427 clone MITat
1.2) [25]. Also, the use of Trans-sialidase-like
gene from the bloodstream form of Trypanosoma
evansi that conserved most of the active

siteresidues and motifs found in Trypanosomal
has

sialidases and trans-sialidases been

reported as a basis for homology [26].
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Fig. 3 Conserved Domains in PLA,-like protein as aligned to members of PAF-AH super family.
This was shown in red colour signifying high relatedness while domains that were weakly
related were indicated in blue colour. Unaligned portions were left and indicated by numbers
in brackets. The members of the PAF-AH super family used in the alignment were represented
by their respective identification numbers
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Fig. 4. Conserved domains architecture on PLA, like protein. Proteins with similar
architectures include PLA, from T.cruzi, Metarhizium anisop, Metarhizium acridu and PAF-AH

The Alignment view (Fig. 1) revealed only
substitutions in the PLA, like gene at positions
178, 810 and 970 that caused changes in the
amino acids at the respective positions. These
alterations did not appear in the active center
(GHSFG) of the enzyme and so the activity of
this enzyme may remain unaltered. This
revelation agrees with conclusions that the
nucleotide substitution can change the ftriplet
sequence (codons) and hence can cause
redundancy of the protein especially when it
occurs on the catalytic domain [27]. However, the
changes in such protein sequences may also
occur at positions irrelevant for enzymatic activity
[28]. These findings may provide ground for
considering the enzyme a possible member of
one of the classes in the superfamily.

5. CONCLUSION

Conclusively, the presence of PLA, and lipase
motifs, PLA, conserved domains and the high
percentage identity and similarity of the PLA, -
like sequence to some characterized PLA,
primary sequences indicate that it is a PLA;
homologue of the Platelet-activating factor
acetylhydrolase superfamily. The unsuccessful
expression of the recombinant PLA, in BL-21
(DE3) competent E. coli cells as displayed on
fractions obtained from the colonies resolved on

SDS-PAGE suggests that alternative ways for
the expression need to sought in order to
biochemically characterize the gene product.
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