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ISOLATION, CLONING AND CHARACTERIZATION
OF POLISTES DOMINULUS
VENOM PHOSPHOLIPASE Al AND ITS ISOFORMS

T. . Moawan,'* D. R. HorrmaN? and S. ZALAT!

' Zoology Department, Faculty of Selence, Suez Canal University, Ismailia, Egypt
2Department of Pathology and Laboratory Medicine, Brody School of Medicine,
East Carolina University, North Caroling, Greenville 27858, USA

(Received: May 6, 2004; accepted; November 12, 2004)

Polistes dominulus is known to be an allergenically important social wasp. Its venom has four major
allergens (ziv. phospholipase Al, hyaluronidase, antigen 5 and a serinc-proteasc), Amino acid sequences
of its serine-protease and Antigen 5 have been published, Tn this paper, the partial amino acid sequence
of its venom phospholipase native protcin is reported. Also, we give an account to the complete
nucleotide sequence of Pollstes dominulus venom phospholipase Al gene, its isoforms and their com-
plete deduced amino acid sequences, Their similarily to the other phospholipases Al of the family:
Vespidae is discussed,

Kevwords: Hymenoptera - Vespidac - Polistinae - Polistes dominulus — Venom phospholipase A 1.

INTRODUCTION

Many Hymenoptera species are capable of stinging, but only species belonging to
three families sting people commonly and cause insect sting-allergic reactions [15].
These are Apidae (bees), Formicidae (ants) and Vespidae (wasps) [13, 9]. Polistes
dominulus (Hymenoptera: Vespidae; Polistinae) is one of the medically important
species [6]. A case of death after anaphylactic reaction to a vespid was reported [4].
The clinical history of the patient, RAST and the RAST-Inhibition results and the
geographical distribution of the vespids indicate that the responsible species was
“Polistes dominmilus”, Polistes dominulus, the yellow jacket Vespula germanica and
the hornel Vespa crabro are known to be allergenically important social wasps found
in southern Europe [21] and the mediterranean region. Different species of Vespidae
inhabit different areas of the United States. Polistes dominulus is one of these species
[14] introduced into the northeast, USA,

*Corresponding author; e-mail: moawad95@hotmail.com

Abbreviations: aa. no. amino acid number; nt. no.t nucleotide number; PCR: Polymerase Chain
Renction; SMART: Switching Mechanism At 5° end of RMNA Transcript; RACE: 5°- and 3'-Rapid
Amplitication of gDNA Ends; RAS'T: Radioallergosorbent test
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262 T, 1. MOAWAD et al,

The importance of venoms as allergens has been known for some time [17, 16].
Vespid venoms have similar venom compositions and their major venom allergens
are phospholipase Al, hyaluronidase and antigen 5 a protein of unknown biological
function [12, 131, A fourth allergen, a serine-protease has been detected in P, excla-
mans, P. dominulus and P. gallicus venoms [10, 18, 20].

Amino acid sequences of two of four major Polistes dominulus venom allergens
have been reported; the serine-protease [5] and Antigen 5 [8]. In this paper, we report
partial amino acid sequence of Polistes dominulus venom phospholipase native pro-
tein and complete nucleotide sequence of its gene and its complete deduced amino
acid sequence,

MATERIALS AND METHODS
Venom

Commercial grade venom sac extract was obtained from Vespa Laboratories (Spring
Mills, Pa.). Protein components of the venom were purified on Sephadex GS0 using
0.1 M NHMHCO, (pH 5.0), 0.15 M NaCl. The second peak exhibited phospholipase
activity when it tested as described {7]. This fraction was further purified using Mono
S high-performance cation exchange chromatography. The fraction eluted at 33-35
minutes was run on a Vydac C4 column with monitoring at 220 nm. N-terminal
sequencing for the fraction eluted at 61.5 minutes was carried out as described below.

Reduction and alkylation

Purified proteins were reduced in 8 M ultrapure urea plus TRIZMA pH 7.4 (Sigma®)
up to 0.2 M, then 5 mg/ml dithiothreitol was dissolved and purged with argon, For
each 0.1-1 mg dried protein 0.4 ml of dithiothreitol (DTT) was added, layered with
argon and heated to 56 °C for | hour, The reduced proteins were alkylated with 50 pl
iodoacetic acid solution [108 mg iodoacetic acid (Pierce Chemical Co., Rockford,
I1L), freshly dissolved in 1.0 ml of 0.5 N sodium hydroxide), in the dark under argon
at room temperature for 30 minutes. Denaturing agents and excess reactunls were
removed by dialysis against 0.04 M ammonium bicarbonate (pH 8.0) using a Pierce
Slide-A-Lyzer cassette (Pierce Chemical Co., Rockford, I1L).

Protein digestion
Overnight trypsin digestion of the alkylated protein was carried out at 37 °C with

continuous stirring, For each 100 pl protein, 1 pl of 0.1 M calcium chloride and 8 pug
of Promega modified trypsin were added, Staphylococcal endoproteinase-glutamic
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acid-C (V8) protease digestion was performed with the insolubilized enzyme kit pur-
chased from Pierce Chemical Co. by following the manufacturer’s instructions.
Enzyme hydrolyses were stopped by adding trifluoroacetic acid (Pierce Chemical
Co.) to a final concentration of 0.2-0.5%.
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Flg. 1. Flow chart summarles the steps of Polistes dominulus venom protein Isolation
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Separation of peptides

Peptide digests were separated on a 2.1 X 250 mm Vydac C18 column using a gradi-
ent of 0,1% trifluoroacetic acid in water and 0.08% trifluoroacetic acid in acetonitrile
at a flow rate of 0.2 ml/min. 0.5-minute fractions were collected by hand using sili-
conized microcentrifuge tubes from 40 minutes to 130 minutes. The separation was
monitored at 220 nm (see Fig. 2). Figure 1 summarizes the protein isolation proce-
dure,
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Fig, 2. Dilferent fructions of Pollstes dominulus venom separated by Vydae C4 reversed
phase chromatography

Protein sequencing

Sequencing was performed on a Milligen Biosearch Model 6625 Prosequencer
(Millipore Corp., Marlborough, Mass.). This is a solid-phase fully automated
sequencet/phenylthiohydantion analyzer. Proteins were coupled to either diisothio-
cyanate disks or arylamine disks, and the covalently bound protein was reduced and
alkylated as described above. The disks were then washed five times each in water
and methanol and air dried. Separated peptides from digests were coupled to ary-
lamine disks for sequencing. In some cases peptides were coupled to diisothio-
cyanate disks to verify aspartic or glutamic acid residues. Aeid hydrolysis was per-
formed on covalently coupled protein with 0.1% aqueous trifluoroacetic ‘acid at
110 °C for 30 minutes under vacuum, Afler washing the disk, the peptides with N-
terminals other than proline were blocked with 2,4,6-trinitrobenzene sulfonic acid
solution on line in the sequencer [1],
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mRNA isolation and first strand cDNA synthesis

mRNA was isolated from the last two abdominai segments of Polistes dominulus
using the PolyATtract® System 1000 kit (Promega Co.) following the manufacturer’s
technical manual, Five hundred ng mRNA were used in the first strand cDNA syn-
thesis utilizing SUPERSCRIPT™]T Rnase H- Reverse Transcriptase (GiBcoBRL Life
Technologies, Inc.) and the following primer: 5" TCT GAA TTC TCG AGT CGA
CAT CTTTTT TTT TTT TT 3'. mRNA complementary to the cDNA was removed
by adding 2 U of E. coli RNase H and incubated at 37 °C for 20 min,

Nested PCR

Two degenerate primers were designed based on the partial amino acid sequence
obtained from the venom phospholipase protein sequencing, The forward primer
(Forward): 5' TTY AAY GAR AAR GAY ATH GA 3" which encodes the amino acid
motif 43 FNEKDIE 49, The reverse primer (Reverse2): 5° CCY TCR TTR TGR
CAR TAN GG 3" which encodes the amino acid motif 328 PYCHNEG 333, The
polymerase chain reaction was carried out using Opti-Prime™ PCR Optimization Kit
(Stratagene Cloning Systems, La Jolla, CA.), Polymerase Chain Reaction carried out
using The MiniCycler™ Programmable Thermal Controller model PTC-150. The
PCR product was purified using QIAGEN MinElute PCR Purification Kit, The puri-
fied PCR product was cloned in pCR® 4-TOPO® vector using TOPO TA cloning®
Kit for sequencing (Invitrogen™ life technologies). Plasmid DNA was isolated and
purified using QIAprep Spin Miniprep Kit (QIAGEN),

3" RACE PCR
Cloning of the 3" end of clone TPlagainC6

First strand cDNA synthesis was done as described before using the same primer: 5
TCT GAA TTC TCG AGT CGA CAT CTT TTT TTT TTT TT 3'. Amplification of
3" end of clone TP 1againC6 was carried out using the following primers: primer 182:
5" TCT GAA TTC TCG AGT CGA CAT CT 3° which correspond to the first 23
nucleotides of the primer used in the synthesis of first strand ¢cDNA and primer
556Forward: 5" ATA CAT ACA TCA GCC ATA TTA GG 3" which encodes the
amino acid motif 228 INTSAILG 235 utilizing Opti-Prime™ PCR Optimization Kit
(Stratagene Cloning Systems, La Jolla, CA.). Purification and cloning of the PCR
product and isolation of the plasmid cDNA were done as described above.
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5"RACE PCR
Cloning of the 5" end of clone TPlagainC6

First strand ¢cDNA synthesis was carried out using BD SMART™ RACE ¢DNA
Amplification Kit (BD Biosciences Clontech, Palo Alto, CA.), Amplification of the
5" end of clone TPlagainC6 was done using the following two primers; Universal
Primer A Mix (UPM) supplied with the BD SMART™ RACE ¢DNA Amplification
Kit (BD Biosciences Clontech, Palo Alto, CA.) and primer 123Reverse 5': 5° AGG
AAA CCA TGT ATA AGA ATT GC 3’ which represents the amino acid motif 84
AILIHGFL 91 using Opti-Prime™ PCR Optimization Kit (Stratagene Cloning
Systems, La Jolla, CA.). Purification and cloning of the PCR product and isolation
of the plasmid ¢cDNA were done as described above.

Asymmetric PCR

To explore the possibility of the presence of other isoform(s) or polymorphism asym-
metric PCR was performed and followed by a single denaturation-extension cycle to
eliminate the possibility of heteroduplex formation as described [2]. The following
primers were used; primer 5' (22-28): 5° GCT GAT GAT TTG ACC ACC CTG 3’
which encodes the amino acids motif' 22 ADDLTTL 28, primer 5+ (22-27); 5’
GAG GAG GCT GAT GAT TTG ACC ACC 3’ which represents the amino acid
motif 22 ADDLTT 27 and the hexanucleotide GAG GAG was added at its 5 end and
primer 3" (331-337): 5* CAG TTT AAT GCC TTC GTT ATG 3’ which encodes for
the amino acid motif 331 HNEGIKL 337.

DNA sequencing and analysis of the sequencing data

Plasmids containing cDNA inserts were sequenced using ABI automated sequencer
(Applied Biosystems, Foster City, CA.) at the Molecular Biology Research Facility,
University of Tennessee, Knoxville. For clones TP1againC6 and TM5°10C the uni-
versal primers T3 & T7 were used. For clone TM3'10C7 the primer 182 and primet
556Forward were used. For clone TMS2.1C3 the universal primers T3 & T7 were
used. An internal primer, primer ForwardC3a178: 5° CAT ACT TCA GGT TTT
GCA GG 3" which encodes the amino acid motif 178 HTSGFAG 184, was design
and used to verify the 3 end sequence of clone TMS2.1C3. The universal primers
T3, T7 and M13 reverse were used to sequence clone TMS2.2CS. For clone
TMS2.2C14 the universal primer T7 and primer ForwardC3al57 were used. For
clone TMS2.2C10 the universal primer 17 and primer 123REVERSE 5’ were used.

The sequencing data were analyzed using the bioinformatics packages available
through the ExXPASy web site (http://us.expasy.org) and the Biology WorkBench web
site (http://workbench,sdsc.edu/).
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The signal peptide sequence was determined using SignalP V1.1 [19]. The trypsin
cleavage site next to the propeptide was determined using PeptideCutter, The mole-
cular weight of the mature enzyme was calculated using ProtParam tool. These tools
are available through the ExPASy web site (http://us.expasy.org). The hexanucleotide
AATAAA of the polyadenylation signal determined as described [24, 23). Optimal
global alignment of two protein sequences and global multiple sequence alignment
were done using ALIGN and CLUSTALW, respectively, These tools are available
through Biology WorkBench (http://workbench.sdsc.edu/).

RESULTS AND DISCUSSION

Based on the partial amino acid sequence of Polistes dominulus venom native phos-
pholipase (Fig. 3) two degenerate primers, Forward and Reverse2, were synthesized.
The PCR reaction primed using these two primers resulted in the amplification of a
875 base pair cDNA fragment which encodes for 291 amino acid residues (Vz.
TPlagainC6). The nucleotide sequence of this fragment allowed the synthesis of two
non-degenerate primers, 556Forward and 123Reverse 5°, these two gene specific
primers were used in 3" and 5" RACE PCR reactions. The 3° RACE PCR resulted in
the amplification of 436 base pair cDNA fragment encoding for 110 amino acid
residues, which has a 3" non-coding sequence of 106 base pairs (¥iz, TM3"10C7).
The 5" RACE PCR resulted in the amplification of a 337 base pair cDNA fragment
encoding for 90 amino acid residues with a 5" non-coding sequence of 54 base pairs
(Viz. TM5"10C1). The overlapping combined data of these three clones yielded a
cDNA of 1171 base pairs, This cDNA has a leader sequence of 54 nucleotides, an
open reuding frame of 1011 nucleotides which encodes for 337 amino acids, starting
from nueleotide number 55 to nucleotide number 1065 and a 3’ non-coding sequence
of 106 nucleotides. The open reading frame has a signal peptide of 21 amino acid
residues and a propeptide of 14 amino acid residues, The hexanucleotide AATAAA
of the polyadenylation signal begins at nucleotide number 1095, The Poly (A) site

GITPDCTHFNEREBEKDIELHVYSRDXRXGIILEKZX
RXXXNYDLFQKSKXIXHOQXXXLIHGFLXXZXX
FXXXXXXXXALIEIDNFLVISVDWXXGACN
AFASTNDVLGYSOQAVGNTRHVGERKYVADEFTEK
LLVEQYKVPMSNIRLIGHSLGAHTSGPFAGEK
EVOQRIEXXLXKYKEIIGLDPAGPSFLTSKIXXX
XEXXXEXXEZEKXXEXALAAXLEXEZEXXXAXAXXXKXEKXKXXX
XXXXXXBQPGCSEPSCSHTKXXXYLTECTIK
RECCLIGTPWERKSBYPFFSTPKSISQCKXDTCVC
VGLNAQSYPAKGS FYVPVEKDAPYCHNEGT
K L

Fig. 3, The partial amino acid sequence of Polistes domimulus native venom phospholipase obtained
by amino acid sequencing
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begins at position 1118 followed by a Poly (A) tail of 54 nucleotides. This cDNA is
given the name Polistes dominulus venom Phospholipase A1 1 precursor (Allergen
Pol d 1.01) (Fig. 4) (Genbank Accession number AY566645). Its mature enzyme has
a calculated molecular weight of 33502.3 Dalton. It has 75.4%, 51.7%, 49.4%,
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Fig. 4. Complete nucleotide sequence and deduced amine acid sequence of Polistes dominulus phos-
phalipase Al I(allergen Pol d 1.01). Open reading frame of 1011 nucleotides encodes for 337 amino
acids, started from nt, no, 55 to nt, no, 1065, TAA Stop codon begins at nt, no. 1066, Signul peptide of
21 aa, (single underline) from an. no, 1 to aa. no. 21, Signal peptide predicted cleavage site between posi-
tion 21 and 22 indicated by arrow head (¥, Propeptide of 14 aa. (double underiine) trom aa. no, 22 to
aa. no. 35, Trypsin cleavage site between aa. no, 35 and aa. no. 36 indicated by vertical arrow facing
down. The hexanucleotide AATAAA of the polyadenylation signul begins at nt. no, 1095 (bold face), Poly
{A) site begins at position 1118 followed by Poly (A) tail of 54 nucleotides
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TR

)

o

1 1 G L D B
ATA ATC GGG CTT GAT CCT G
R L C E T Doy
AGA TEG TG GAA ACA GAC of

L od V. ¥ oy N
TTA GGA GIA TAT TAT AAC oY

§ Q@ P G ¢ g
AGT CAA OO 06T TGC AGC A
L, T B Cc r K [
CTG ACT GAG TGT ATA AAA ¢
Y F 5 wmoop g
TAT TIT AGE ACG CCA ARA G
Vv oa L N A 0

YPT GGA CTG ARC GCT CRA M
DK pooA Py
AT AAA GAT GCA CCT TAT T

Fig. 5. The nucleotide sequence ;
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, . . : G I e P D ¢ TooF N B K G I BE L H V Y 18
‘nucleotides, This cDNA is GGG ATC AQT CCG GRT AT ACT TIT ART GAG AMA GGT ATT GAG CTA CAC GPT TAC 54
5 5 R I X A N {3 T 1 1s 1 K 3 I 1 K N ¥ 36
,e Al 1 pI'CCLlYSOI' (Aller%en ' '[‘éA AGG CGAT ARA (CGA RAT Vj’]" ATT ATT O AMNG AAA GAAR ATT ‘1"1:1\ ARG AAT TAC 103
45), Its mature enzyme has D oo e o o s b i e o abe o b ok ok G 54
a8 75.4%, 51.7%, 49.4%, ; GAT TG T CAA AAR TCT CRA ATA TCR CAT CAR AP GCA AP CTT ATA CAT GGT 162
: FoL oS8 T G N N £ N F D A M A K A L 1 72 ;
0 \ TTCCTT POA ACT OGO AAT AAC GAA ANT T'TC GAT GCA ATU GOG AAA GUT TT0 ATA 218 i
A AMA TCA GAA RGG 54 : g I D N F L Yy 1 & Y D W K K ¢ A ¢ § 90
v L b m 18 i GAR NTA GRT AXT TOT C0P P AR CQ GIC GAC TGO ARG ARG GOT GCT TéC AAT 270
A GIG TTA GAT AAT 108 : AL b A B T N D VoL O Y 8§ O A YV O N T 108 !
L b 2'a 2 GUT TPT GOT TCA ACT AAT GAT GTT TTG GGT TAC TEC CAA GCC GIT GGA ARC ACA 104 |
CTTTGACTAGA GEC 162 Br ol ot ofn S ofe o ofr oD o Ak b chn ein ot ofa B of 126
Wy oy s 54 COP CAT GTT GAA ARM TAT OTA GCT GAT PIT ATA ARR TRA TPA GYA GAA CAA PAT 378
A CAC GTT TAC TCA 216 K v P oM & M T R L I G B § L G A B T 144
K N v D 79 ’ AARA GTG COG ATG TCG AAT ATA CUOA TTO ATC CGGC CAT AGT TG GGT GOG CAT ACT 432
A ARG ART TAC GAT 270 ! B o b atn on aKn oEn olr ofn ale o A ol & K YR E 163
I H 6 T %0 ; TN GET T GCA GHA ARA GAN G CRA RGG TTA ARA TTA GGA ARA TAT ARG GAA 486 :
T ATA CAT GGT TTC 324 ; I 1 6 L p ® A G P 8 F L T S5 K € P D 180
} ATA AIC GGG CTT GAT COT GCP GGA COG TOT TTT CTA ACG AGT AAA TGT CCA GAT 540
A L I E 108 '
A GCT TTG ATA GAA 378 B b oSe Bh a aBe oin b ofe ot o e b e L By Ao 108 1
A Cc N A 126 { AGN P GG GAM ACK GAC GOA GRA TAT OIT CAR GO ATA CAT ACA TCA GOC NTA 504 :
P GOT IGC AAT GCT 432 ; L oG v v Y N Y G § V D ¥ Y V N ¥ G X 216
€ N T = 144 : TTA GGA GTA TAT TAT BAC GPT GGT AGC GPT GAT TP TAC GTG AAT TAT GGA ARA 648
© GGR ARC ACA CGT 486 ‘ S o B o 1S e obn ola oo b ndn BT KA VK Y 234
E 9 v X 162 AUT CAA GO GGE MGC AGC GAR CCA IO TGT CT CAP AUG ABA GCC GTG ARA TAC 02
* GAA CAR TAT ARA - 540 Lo o®o€G 1 K R OE € ¢ L 1 G T P W K & 252
A HoT 180 ofE ACT GAG TET ATA BAA CGT GAA TGT TGT TTA ATT GGA ACA COA TGO ARG AGT  jBG
[ GCG CAT ACT TCA 594
o b8 %o P Ko RoLoG Q0@ % R DM ey ¢ gy
Cole aSs oEa ata L08 : TAT TTT AGC ACG CCA ARA CEA ATT TCT CRG 1C AAR AGA GAC ACC TGP Gt 26C  BLO0
' ¢ y oG oL N AR O 8 Y P A K O & p Y y Py 288 ,
xr B e aBn 246 GTT GGA TG ARC GO CRA AGT TAT COT GO ARA GGC UCA TIT TAT GTA COF GTT B84 !
, DX DA Py ¢ WON OB O T K 302 |
N S 7 : GAT ARA GAUT GCA COT AT TG0 CAT ARG GAA G0C AT ARA CTG 2056 :
I It
AT GOA ANA AST 232 b Fig. 5. The nucleotide sequence and the deduced amino acid sequence of Polistes dominulus venom ]
v oK Y 1L 270 ‘ phospholipase A1 ¢lone TMS2.2C5
> GTG AAA TAC CTG 864 '
W K § Y 288 5
\ TGE AAG AGT TAT 918 I . . . , , . i
c v c v 308 : 47,9% and 46.8% identity with Polistes annularis phospholipase A1, Vespula vui- \3
 TGT GIT TGC @I 972 garis phospholipase A1 precursor, Dolichovespula maculata phospholipase A 1 2, ;
% cbr aur ahr 1858 “ Dolichovespula maculata phospholipase A1 1 and Vespula maculifrons phospholi-
16 A Aca aTa 1330 i pase Al, respectively.
] > « ' A P
80 : The product of the asymmetric PCR was cloned using pCR®-TOPO"™ vector. i
 AAM ARA ARA AAA 1134 : Screening of the resulting clones led to the isolation of four clones (Viz. TMS2.1C3, I
- i TMS2.2C5, TMS2.2C10 and 'TMS2.2C14). On sequencing these clones encode for ¥
: different isoforms of Polistes dominulus venom Phospholipase Al. Clones i
d - . p R . i
nce of Polistes dominulus phos- TMS2.1C3, TMS2,2C10 and TMS2,2C14 were given the names Polistes dominulus i
::eotldes ?gg%des. for 337 amino : venom phospholipase A1 2 (allergen Pol d 1.02), Polistes dominulus venom phos- !
11, no. .\ ide of . IS . '
il o Signal peptide of : holipase Al 3 (allergen Pol d 1.03) and Polistes dominulus venom phospholipase
icted cleavage site between posi- ‘ Al 4 (all Pol d 1.04 ively. Tl leotid £il I
ble underling) from a8, no. 22 to (allergen Pol d 1.04), respectively. The nucleotide sequences of these clones are
dicated by vertical arrow facing .f not shown but they are accessible from the Genbank Accession numbers: AY 566646,
s atnt, n0.1095 (bold face), Pol ] AY566647 and AY 566649, Their mature enzymes have calculated molecular weights
' y
of 54 nueleotides i of 335164, 33476.3 und 33480.3 Dalton, respectively. The mature enzyme of clone
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Pol_d 1,01 NERYYILFICFYRYLDNCY AADDLPY LIRMGTLDAGTTROC T NEK DL ELHY PAL 1. DOLMA

Pol,d.1.02 ADDLTTLRNGTLURGITEDCTHNEKDIELHY

270 T. . MoAWAD et al. : Amino acid sequence of]
! LR AT )y
TMS2.2C5 has a calculated molecular weight of 33430.3 Dalton, The nucleotide g(ﬂ[ dil gj
sequence of this clone is shown in Figure 5. These calculated molecular weights are § e a1 0
comparable with those of the other members of the family; Vespidae. Phospholipases ; pol.d,.1.02
' 4 e g
Al of Dolichovespula maculata (Dol m 1& Dol m 1.02), Vespula maculifions, ;,:1'2 “,gm &
Polistes annularis and Polistes gallicus have molecular weights of 33745, 33780, PAL_VESVY ;
33539, 33483.5+ and 33475 Dalton, respectively [22, 11, 4: calculated by the authors :::}{{V;);,ff;‘
based on its unpublished amino acid sequence which is accessible from Genbank PALZ, DOLMA
Accession Number: AF174527, 20]. .
The amino acid polymorphism among the Polistes dominulus phospholipase Al Pol. .»; 1.04
isoforms is shown in Table 1. Similar situations have been mentioned in the pub- :
i )
: T L 205
PAL._POLAN
Pol_d_1.04 o s ess o ADDLICLRNGTLDRGITEDCTINERD T ELHVY! PAL _VESVY
Pol d.1.03 = eeemeemsmeeaeceeeaa ADNDLTPLRMGTTORG UCUPOCTINEKD [ BLHYY PA].,.,_VE"JHC

PALL DOLMA

THS2, 20H - = e < G TTPDCTFHERCTELHY WG
BAL_POLAN : -+ oUSELURENERDLVE Y G
PAL_VESVU KO PENSITVSTIT d : .
PA1_VESHC PENSDTYSITT ; Fig. 6. The global alignmy
DULMA SHDTS R R RENRER ! . ;
PALD, DOLMA R - e e GILPECKE VPER SUYLETRENR D) i Abbreviations: Pol_d
L [y Ay e p

dominulus venom phospli
i Pol_d_1.04: Polistes clon
! Phospholipase Al; PAL
{ PA12_DOLMA: Dolicho
Phospholipase A1 precurs

,wwrwmx Kl UJ{W['T. A.’!‘rl
'N?‘ lmm"ml LRTON

I, KHYl)I FQRY m
KHYDLEQISQ

TTLRK

T LK 1IN LY TS B Y A
J[ﬂ:;ﬁ DALY 1S “ | Consensus key: * = sin
DL YPLETLONHDEE? ! tion of weak groups; - = 1f

DLYTLGTTAINNPEFRIRT I - SEKNEY Nl
DEYELUVHRRINEFRIY T K -y L ATERNEVAVE BALIATAN

L’A]” I)tJI‘MA VYLLK LENGEMPRMB DL G SYRY A NKN CALTURALL DR DL TMO ST W

f g VoL e

[ L LA TN S AR IS S W IR L

lished literatures. For
FOYRYPUSH TR ¥ maculata venom pho

S ADETILL : ot
VEVPHSNIRLI GISLOANT ‘ substitution of A to €

KKGACHAFASTNDVLG Y'HQAVGI‘I‘I‘!UN" { AR LL

i
HKGACNAFASINDVLGYSQAVGTRHVGE Y ADEHLLY 1OYEY PASN LKL GHLG i : ‘ _
KGACNARABTNIVLGY SQAVGITIHAGE PIADFPR LG i been reported the pre
HAFRSTNDVLATSQAVGHPRRVGE 77 A DY LKLY QY E/PHENTIL ! pase Al 2 (Dol m 1,
K RGACHAFASTRDALGY SRAVGHERIVEH 5/ ADFIE LLY K yRVLL 83 211 GHE! ; : :
TAACTNEAAGLEYLYY PTARRITRLVANT § ATITGRLAVRIYI TGRSR TR i and tyrosine for phet:
GAEAALITREY POLRYAY Y PIAABHIRLYGL €] AT K] A LRL LG ; fus phospholipases A
EMAKCTDRY POLKYME Y EARYEM TR AMLAK KL s ; : o
RIGACENEPALLKTTGY PRAVIRTRAVGEY LADDSIT LT KT RYLE ENTRL IGHE L L global alignment of J
R - L N L TR R T T YU R '; ]ishedvenon]phosplli‘r
i . il |
SO AGEEVOR KGR TRELIGLIFAGHSILISKC PURLCRTOARYYON RTGA LLAVY YN ] these 13 Cysteine resi,
3 3 ¥l DAELIORTHUSAILGVYYN ! spite of some minor gf
ETDARCVOA THISATIAVYYN o e
N DAEYVOA DITSATLOVY YN ! I.’ollstes wasp sting
ST, z);,?m ALLGVYYH patients [20], Also, lg
" TLOVYYN
BAL_VESYU RLAESDAEYQL L HPSNY LG BRT sensitive paticnts usi
PAL VESHE DPARPBITIENHCHE KLCEITABYVOTTHTENY I TEK Y and nucleotide sequer
' PAGPSEREND DA VL LIS SN LT :
LUPRGUE KRR HLHIRIERLTERT ‘ sary for dtlempt'm‘g to]
R N L RN TT ] ﬂ”ergen. AlSO’ it is nd
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LDRGITHOCTINERDE E LHY
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L s A
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= BPSUSHTEAVE LT GTHPWRSYFSTPRSTE
GTYWKSYFSIPEPLY
CLIETPWKSYRSTPERTS
LI "WI’ 'I’F‘ '[' PRTR

'\':‘ Pl d 1,04 VRV LE ST GRENT

i pol.d.1,03 t ‘7\]!‘l( KS{
pol,d.1.01
Pol.d.1.02
T™MER, 205
PaL_POLAN
PAL_VESVU

PV VEEMC VLY II\IN\H\NH BREFS IV 1 .V“[ PRG-
PALL, ROLMA P NMNGANCPGTRY FIGET LIOYRQS

i PALZ, DOLMA Y LTI N AVRYTLTECTY LIGUPQS
; R EALNEY ,~H AL R LS LR I R
i‘ pol_a.1,04 OURR OOV LA VPV ERDA BYCHEGTKI

1K
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VIVEKDAPYCH
MYV PV EKDAFY
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RETRO
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Fig. 6. The global alignment of Polistes dominulns venom phospholipase Al isoforms and other venom
phospholipases Al of the family: Vespidac

Abbreviations: Pol_d_1.01: Polistes dominulus venom phospholipase Al 13 Pol_d_1.02: Polistes
! dominulns venom phospholipase Al 2; Pol_d_1.03: Pofistes dominulus venom phospholipase Al 3;
: Pol_d_1.04: Polistes dominufus venom phospholipase Al 4; PAI_VESMC: Vespula maculifions
: Phospholipase Al; PAII_DOLMA: Dolichovespula maculate Phospholipase Al 1 precursor;
! PA12_DOLMA: Dolichovespula maculata Phospholipase Al 2, PAI_VESVU: Vespula wulgaris
; Phospholipase At precursor; PA|_POLAN; Polistes annularis Phospholipase Al
i Consensus key: * = smglc, fully conserved residue; ¢ = conservation of strong groups; , = conserva-
I tion of weak groups; — = no consensu
I}

lished literatures, For example, a silent substitution of C to T at position 807 of D.
maculata venom phospholipase A1 where both encode serine and at position 812 a
substitution of A to G which result in asparagine to serine change [22]. Also, it has
been reported the presence of two variant positions in D, maculata acidic phospholi-
pase Al 2 (Dol m 1.02) where glutamic acid substituted for glycine at position 55
and tyrosine for phenylalanine at position 295 [11]. All the mature Polistes dominu-
Ius phospholipases Al have 13 conserved Cysteine residues. Figure 6 shows the
global alignment of Polistes dominulus venom phospholipases Al against the pub-
lished venom phospholipases A1 of the family: Vespidae. This alignment shows that
these 13 Cysteine residues are fully conserved and they represent a family pattern in
spite of some minor gap insertions due to the difference of their amino acid numbers.
; Polistes wasp stings are known to cause IgE-mediated anaphylaxis in sensitive
patients [20]. Also, TgE antibodies to Polistes dominulus ure detected in the sera of
sensitive patients using RAST [2]. In turn, knowledge of the complele amino acid

‘ and nucleotide sequences of Polistes dominulus venom phospholipase Al are neces-
) sary for attempting to determine the features of this molecule that make it such potent
i allergen. Also, it is necessaty to elucidate the B- and T-cell reactive determinants to
i

i Acta Biologica Hungarica 36, 2003
[

i

|

A—

Material may be protected by copyright law (Titie 17, U.S. Code)




R

272 T. I. MoAwAD et al,

0 oax

8 S0

s ¢ 3 5§ 3z|8.l2 =t

= © o o] o @] §§ 'a T g
“ = g 2 DB

5 Qi Y [«

g EE| & =%

; ES | 5 58

m o i w Q 1 © E 28

[+ O o

< < < < < | u T &>

< U g J U glg,| &8 Z°
u g‘} Q O 0 ] = 8§ & S 2
a- a © B =) oy
= | a8 88| %5 mg
[o] ﬁ% o - &
'g_ g g—u i ,g:_g
g » A Ay ~ A 1 ] g-‘%

a

A 03

g " B
s 5B o6 e g, e
| o 3 Ty B g
R 88| & ~—8
21 s g8 2 ~8
F EE|E <y
5 :{i oo m 8*;
g z 2 8=R
3 » ~ = ~ -l wd F & 2%
g ¢ | & &%
] J 9
= &) = O & | g & 83
Sl g < by M R =TI g &y
z| & < 8 T & S|3ElE =48
) 8 2.8 _g gn‘.:

E ] Q;E K] TR

~ = 8 =3 & >O.g

25 a . A o |A& £ 5=e

g4 |~ I I%%

A, 'E-a’_‘

g E 5 g 5 6| g »S EA 0

2 << < < < |Bal t =

R 6 O S 28

"5 - ) o @’M

@ ] 'BE (] E"“b

£ 8 Bl 2 4=z

w4 R IR

% "2} 4 [7] i wn 177} Q E 6:650"‘

b= MUQ

< < a4 < <|. 8 =3

. H U U glm 3

g_ 2 < <% % % z|%g|4 EcE

S :. -—-g =] fg',_,,g

¥ EE| S <

) ﬁ [T g? Su,,_«,

& =} g " 3n

o = b — - - - © E meg

8 8 8T

g 5 B & ¥ glg |y 8%

e S & 6 & S|yt Efg

2| 582 BRg

E|¢ 55l 8 SE%
bt 1 =] =] [=]

| SE| & g3

E | & Sag

fa A © a o A 5y 83

o 8 3 .E.EB

. 2 5if

E2 5 8 8§ 3 2 IR

gg 5 8 = = = R

. e — — — [%] e

ST E E & B F ¢ 8%

Acta Blologlca Hungarica 56, 2005

e e S

Amino acid sequence of ;4;5,5:!

such molecule. Natural 4
to atiempt to modulate ¢
specific IgE production 4
addition, characterizatiog
control over allergen stay
in vivo and immunologig

Ak

N

f=2N

17
18,

. Andrews, 1. W., Girardi, I\

. Borricllo, F., Krauter, K, Si

. Fernandez, 1., Rodcs, F., M
. Fiteh, €. D., Hoffman, D. |
. Guralnick, M. W., Benton,
. Habermann, E., Hardt, K, 1

. Hoffman, D. R. (2003) Hym

. Hoffman, D, R, (2003) Vend
. Hoffman, D. R,, Sevetino, )
. Hoffman, D. R. (1994) Alle
. King, T. I, Sobotka, A, K., ¢
. King, T. L., Spanglort, M, I

. Landolt, P. J., Reed, H, ¢

. Levine, M, 1., Lockey, R, F

. Lichtenstein, L, M., Valent
J. Allergy Clin, Immunaol, 64

i

proleins and peplides, Mill
345, k
Blanca, M., Gurcia, F., Miri
Juarez, C. (1991) Determif;
Vespa crabro in sera of patf

family is delincated using o
5481-5487. &

ense report. Allergol, Immii
allergen, J. Allergy Clin, I
American Acodemy of Allg
pholipases, Anal. Biochem,

on lasect Allergy. Leving, M|
and Immunology. Milwaukd

ohly, Accession No, P81654
tant allergen in European Pg.
of two vespld venom phosp|
of white-face homet, yollow
Arch, Allergy Immunol, 123,

(HYMENOPTERA; VESPY]
609614 ‘

Allergy, Asthma and Immun

Loveless, M. H,, Fuckelor, W
McNairy, M. M., Gastmeyd|
protease by alfinity chromat

Material may be protected by copyright law (Title 17, U.S. Code)




T. I. MoAWAD et al,

GAA

TCA

TG

GAT

AGT

ACA

GAT

Ome nucleortide Two nucleotides  Two nucleortides One nucleotide One nucleotide

One nucileotide

One nucleotide

difference difference difference difference difference difference

difference

Amino acids were numbered according to their positions in the Polistes dominulus phospholipase native protein (i.e. leading peptide and pro-peptide are

excluded).

Abbreviations: aa. no.: amino acid number; Pol d 1.01: Peolistes dominulus venom phospholipase A 1 1 (Allergen Pol d 1.01) (Precursor); Pol d 1.02:

Polistes domimedus venom phospholipase A 1 2 (Allergen Pol d 1.02); Pol d 1.03: Polistes domimslus venom phospholipase A 1 3 {Allergen Pol d 1.03);

Pol d 1.04: Polistes dominutus venom phospholipase A 1 4 (Allergen Pol d 1.04)

i
i
i
I
i
i
i
I
i

Amino acid sequence of wasp venom 273

such molecule. Natural and synthetic forms of these determinants can then be used
to attempt to modulate the specific immune response to each allergen by reducing
specific IgE production and increasing specific [gG blocking antibody production. In
addition, characterization of proteins will eventually allow a much higher degree of
control over allergen standardization and quality than is now possible with the use of
in vivo and immunologic techniques,
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