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Edulsy] F 4927 Bla g 29 peptide ©H g IgE ¥+

v E Aoy oy X TEF7 Ldz27 ZIs dozin,
RGP 24 F Bla g 28 7 $o% ¥ Edow gl
Bla g 27} wtA|dd =718 fdsh=d v

_O'_
E 73t Bla g 29 3k B cell epitope® T cell epitopeel] tff gt
= 1

f
e

nj

ol

AFw of# o] Fo] AA gt A E =FdAe AR o
Wz o] &3to] B celldt 2%3sE Bla g 29 IgE binding epitoped]
AHE Lol A st

=dntF o] AFo2KHE RT-PCR (reverse transcriptase

polymerase chain reaction)2 ©|83] Bla g 2 F3AE F=24 3}
ol 719 Bla g 2 DNAA Y (U28863)2 Hvlu stk 1 ZA¥, 11
Mol 28 F 10708 F 8ol 53 22 4709 ofn =ik A Fo]
gk o] 9lQal : amino acid position 87 (K — R), 116 (S —
F), 142 (V — G), 322 (T — A), 1709 F2& g3 & 5749
ol =2 A do] X 3kE o] QI TE © amino acid position 87 (K —
R), 116 (S — F), 142 (V — G), 199 (Y — C), 322 (T — A).

E. colil A &3t rBla g 29 Pichia pastoriso)l~] &3t PrBla g
2 (INDOOR biotechnologies Inc, Manchester, UK)] 3t IgE w3
A& vlaLstr7] $1sto] ELISAE T3t AR~ B dey=
7] SYds e uFA g 27 82 38 EHS Aol ol &5k
o 1 Ay F 3899 3AE F 179 o] PrBla g 29 rBla g 20] b
S AE & F ARen, 28-S PrBla g 29 FahA w3k

2243 Bla g 22 579 @dHo® Yo westy Ax ©



WA S YAEt gtk rBla g 29 PrBla g 201 ZskA wbs-3 gzt
Z 1099 A5 H¥sto] rBla g 2 dHe AxH

S ELISAE &3 dolrdtt. 1 A3 nhF
2 % 10 EFolA rBla g 20 &S Bow oy
= 5% (50%), 9¥WCE 10% (100%), ©¢HADE 34
T 4% (40%)2, JERET wEk 2E a#Ho| IgE
binding Al ge]l EAstt 53] ofn it 1~759 146~225 A & o]

i
=
i)
=
fu)
rot

IgE-binding®ll T8¢ AdS X3t AS5S & F AU
T

Mz dy=2AL o83 Bla g 29 linear B cell epitope°] o

3 Adps AT Ay AANEE 9 N ExAERE FLE Ao

T REA [e] A R84
=
AAE = D H5dntF, dd =27, Bla g 2, IgE epitope



Edulq] F 4 E7 Bla g 29 peptide ©¥Ho| o IgE

Ll

Al 30 4Rwd A (AW ABIDRE AAAA B A
o] s gon), AFA ok 35000 Fol LelA sl GREe
MAE S9N oR B B, 2dsg B R, R 9, Fo g

Ad &, F2 TolA A&, 1% vk 5009 F who] 7FFA wbF

2 AL AAE 2a glo) geFor HFHT Yo
v e wRSHoR 257 (Insecta), W& (Blattaria)ol <3}

M %] @ Frp e w ot Ao A A HE Fo A2
ubs 7 (Blattidae) 9t v 2 (Blattellidae) = Y™ tix o=z st
v} 7 v}ol| = o) AnlF (Periplaneta americana), " v¥}d (Periplaneta
fuliginosa), ¥ v}F (Periplaneta japonica)?t oW vl o= S
ul9| (Blattella germanica)7t .t (Fig. 1). Sy etel A= 5 vt
36.2% (63/174), ol &ntH] 33.3% (58/174), HvtF 1.7% (3/174) ~1¥
AR 11% (2/174) 7F Aol AA e e 9ok’

a2 FolA 53] oldutF et HdntATE LA Ha vk S dnt

A
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@ adlejgty RuHn Yok’ 53 =N AFAN AN v gL
WE del2sk FRARES e hE du2sng A4R4e Ao
A ade HEaA ded o & 928 @ wae g’ =
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So] wg Ak v Berton®} Browno] &9 &#=7]
7558 S Ao ® 44%7F I FGEAA Pl WS BHads AEo
2 we Adst Fasola g wg U= npH e g 2
W, 2HlE, AR, F2E7], 52 A ol EAlsts Aowm A A
Aed, Aa7tA SduFEEYH 2ad P24 o 2
Bla g 12 10070 ¢] ofu]=ibo] wbEdl= Fxo dAd R

7] @Al ok 26%0] 4 G NES e Bla g 2& whA g2
7] kA o 58%7F FAWES dEM 36 kDal ® inactive
aspartic protease® & A th Bla g 4% 21 kDaolx ¥l 2% 2
Fote @0 A (calycinol g Bt Bla g 5& 25 kDaolH
glutathione-S-transferase©]th." Bla g 6& Ex%o] 25 kDa?l
troponin Co]th* Bla g 72 ®x}%o] 33 kDagl tropomyosin®] i t}
2 FE% uAFA4E AL dvt? 2 FelA Bla g 2% w1
dad F 7Hd 8% L =doly. L Aol w=w 1189 9
vt g a2 dAES QYo w wmALdd = 55F (Bla g 1, Bla
g 2, Bla g 4, Bla g 5 Per a 79 ZAALEE dolH = AT oA
Bla g 201 22 @450 7b4 = veldt (54~71%).7 Bla g
= 35.939 kDa®] glycoprotein® = A o}w] =4 A G¥wt ol g} 33t
Y F+x T3S aspartic proteinase®t Wl =2 AEAdol YA A
#4e At A9 Bla g 2 @A 3349 T2 AT o 57
o] disulfide bridges® Zn-binding site’} Bla g 22| ¢FA Aol 7] o] 3k
e s Ik £33 Bla g 2% vhF o ARy WAs g 43
el A wg Ee FER EASEE" Sdns WA RA s bl
Aol oF 3uj9 Bla g 2 ¥ol EAst= Aol two-site ELISA°]
3 W Ak 23 AW Bla g 200 W3 ABsA 75 g2
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Figure. 1. Four species of domestic cockroaches found in Korea.

(A) German cockroach (Blattella germanica): 10-15 mm, (B)
American cockroach (Periplaneta americana): 35-40 mm, (C)
Dusky brown cockroach (Periplaneta fuliginosa): 30-35 mm, (D)

Japanese cockroach (Periplaneta japonica): 20-25 mm
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1. A5

7F. 32 2 34
1998 F-E] 20051 Afolo] & =27] T4

N

> =
A, F=

A

71, "4,
doz AAdictn ot AEgadd dezr] 29

yS 28 325 F Blattella germanica ¢ IgE 3-AE ®-F3 3

A2 Uni-CAP system (Pharmacia, Uppsala, Sweden)” Z31& %

3 0.7 kU oSl 3 38 S A¥Eelt}t (age ranging from 7 to

65 years, mean age 33 years). = W FE T2 Uni-CAP testoll A &

FoAuee nal 20%e #4PYL gt

Eduty) AF 30 g% A A oA wWAAEES AL g Eo] B g
L AL AAs7] H3te] ethyl ether®t ethyl acetateE 1:112 &g

g g 200 mLE Wi 4ColA nuk7]| S AFE3Lo] 24417 HES-A
t}. Phosphate buffered-saline (PBS), pH 7.4 9o 6 mM

i)

2-mercaptoethanol, 1/1000 volume®] protease inhibitor set III

(Calbiochem, San Diego, CA, USA), 1 mg/mL 1-phenyl-3-(2-thia

zolyl)-2-thiourea (Sigma, St. Louis, MO, USA)E Y il thA] 2447k

WS- A2 47T 10,000 goll Al 30 HdAlEE e an. A4ty & A

=S 0.22 mm-pore-size filter (Milipore, Bedford, MA, USA)E A}
&8t oA 7] 70Tl B33
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7}. v 22 E total RNAES £

v A5 S AA AL A wRpARFS ALE5Ee] B ek & Trizol
reagent (GibcoBRL, Rockville, MD, USA)E A}&3te] g8ir]7] 1
chloroform &S o]&3sto] w9 AS A A5t} Isopropyl alcohol
= H7bsta 75% ol®ES ol &dto] wash do olE HAxA7L
DEPCE A& & F7Fel =] total RNAS 3Tt
ol# A dojx tRNA (total RNA)E 1% agarose geloll A 7] 53}
of gelskadtth

. RT-PCR ¥ pGEM T-Easy vector 24

Aol A 7lse Wox do] HAg =dupz o] tRNA 11 W=
oligo—dT (T1g) primerE A}&£3dt¢] Bla g 29 first-strand cDNAS 421
t} 5dutF] Bla g 29 cDNAY T3S Y35t oln 4# % Bla g 2
Ad (EMBL Data Bank with accession number U28863)& u}& ©
2 BamH 13} Xho IM¥9S X338+ specific primerE Al 2Fsl o
(forward: GGATCCTATGATGATTGGCCTAAAGCT), (reverse: CT
CGAGCTTAGACGCTTTCTACT) PCRS < 33}3t}. Single-strand
cDNAE standard PCR mix®} 413 Tag DNA polymerase® Ut 3}
Zol FESAT. AL Fd WA H8l 9B5TCAA 53 w8 5, 2z
ZF 94C 14, 55T 13, 72C 284 35% whE v, SEFH o
Bla g 29 DNAZE pGEM-T Easy vector (Promega, Madison, WI,
USA)oll §249 3 & E. coli (DHS50)o] FAAE AZT d4H8H E
coli 1A plasmidE Plasmid SV mini kit (GENE ALL, Seoul, KOREA)



S Abgte] BE 3 F Al as BamH 139 Yho I &2 37ColA 14
b Adsto] cDNA insert 27|15 1% agarose gelol 7] F 3o
gl sttt

tt. DNA 97148 &4

2249 ® Bla g 29 97|1<¥9S Thermo Sequense kit
(Amersham Life Science, Cleveland, Ohio, USA)¥} Long readIR
4200 DNA sequencer (LI-COR, Inc., Lincoln, NE, USA)S A} &3} o]
gelstd o, insertel wHal 5% IY¢H EF FAA s
Sequencing primerZ+ T7(5'-ATTATGCTGAGTGATATCCC-3")
o} SP6(3'-ATTTAGGTGACACTATAGA-5)S At&stdit. =5
o4z 97149 AH+E= CLUSTAL X programe= AF-83dle] EMBL
Data Bankel %1+ Bla g 2 @714 < (U28863)7} H] s}l

2. A%3 Blag 2 &3 A4

EpitopeitA & 913te] Bla g 2 AAAM LS 509 ofn=ito] F3
HEE 5709 "oz Urol (Fig. 2), 9 7217+ primerE A %
stal(Table. 1) PCR& €3t TF&stdltt. %507 Bla ¢ 2 DNA
94HES T4 DNA Ligase (New England BioLabs Inc.)& Al-83}o]
pGEM-T Easy vector 9} 4TCo|A 24A17F Ligation A7l & E. coli
(DHSa)ol H&AHs ANHo, dAASE E coli o214 plasmidE plasmid
SV mini kitS AFg38te] #2 3 § A as BamH 13 Yho 102 A
w3sle] cDNA insert 271 & 1% agarose gelol 7] %5 3sto] #2l3s}

o]
AN



B Full 1-3%2

B2 A

Bg2 B 11 -150

Bg2 C e 146 - 225
Bg2 D =— 771 - 300

Bg? B m——— 296 - 352

Fig. 2. Schematic representation of Bla g 2 fragments for the

epitope analysis.

Table 1. Sequence of oligonucleotides used for production of

Bla g 2 fragments

Oligonucleotides Sequence

Bla g 2 AF 5'-GGATCCAATGATTGGCCTAAAGCT-3"
Bla g 2 AR 5'-CTCGAGTTTTTGTAGATTTGGACA-3"
Bla g 2 BF 5'-GGATCCAGGAGCTTGTGTATGTCCA-3"
Bla g 2 BR 5'-CTCGAGCAGTGCATTAGGGCATCC-3"
Bla g 2 CF 5'-GGATCCAATAGCAGCCCCAGGATGC-3"
Bla g 2 CR 5'-CTCGAGAGCAACAGTTGTGTCACC-3"
Bla g 2 DF 5'-GGATCCAGGTGTGAAAATAGGTGAC-3"
Bla g 2 DR 5'-CTCGAGGTTCTGTTGGATGTAATA-3"
Bla g 2 EF 5'-GGATCCAATCAGCTCACAATATTAC-3"
Bla g 2 ER 5'-CTCGAGGACGCTTTCTACTGAACG-3"




v, A 2% Blag 2 =229 od £ &

pGEM-T Easy vectord] 24 ¥ Bla g 2 AAADy 7217t ©
5SS BamH 1 3 Xho I AT a4AE A4319] vector2F ¥ ¥ 3)
1 pET28b expression vector® BamH 13 Yho IHEo°] T4 DNA
Ligase (New England BioLabs Inc.)& A}&3te] F293dtal, E. coli
(BL2Dell  FdAgA AT, dEdg H cell& kanamysin (50
mg/mlL)°] X8 % Luria Bertani broth W #]o] HF3}a Bla g 2 #
AXda &3 B 37C, &3 A9 C+= 30T, @3 E+ 35TColA
ZF 0.5 ODgoo 7FAl 71 I, isopropyl-1-B-galactopyranoside (I mM)

HolFw vl BdS fEdAL AN T AARUNE A
o

r’l

o

ofr
=

of A=HE A A pellets 478 T}

PelletS Lysis buffer (10 mM imidazole, 300 mM NaCl, 50 mM
NaH:PO,, pH 8.0)% resuspensiond}il, French presserE A}-& 3} o]
cell2 &aat2tt. 20 mM Tris, 500 mM NaCl, 5 mM imidazole, 6
M urea, pH 7.9 &9 02 solubilize ] 7] I Ni-nitrilotriacetic (NTA)
agarose resin (Quagen, Valencia, CA, USA)3} Ao A 1A 7+ ¢t
binding Al ZAtF. Wash buffer (20 mM imidazole, 300 mM NaCl, 50
mM NaH2POs, pH 79)% wash % ¥ Elution buffer (250 mM
imidazole, 300 mM NaCl, 50 mM NaH2POs, pH 7.9)% 27} 5 mL

A elution 3}

v}, SDS-PAGE

wEE 27t AxF EAES 2-mercaptoethanol ©] x| of
A+ bufferel resuspensiond}il sodium dodecyl sulfate’} X 3sh¥
15% polyacrylamide gelolA A 719 %F &t} (Laemmli, 1970). # 7]
%% % gelS Coomassie Brilliant Blue R 250 (Sigma-Aldrich Inc.
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St. Louis, MO, USA)= 4 M3} 9tf.

AL, ELISA (enzyme-linked immunosorbent assay)& ©]-& 3%+
PrBla g 29 rBla g 29 IgE WA vHlu 2 Az ddg=2
Hol d g IgE w34 A}

Bla g 29| IgE-epitopes w43}7] $l3ste] 38We IxsE <+
ELISAE %3t Pichia pastorisol A 23d% PrBla g 2 (INDOOR
biotechnologies Inc, Manchester, UK)¥ W] 2 3}o] rBla g 29 PrBla
g 20 ZetA wrgste A 108S AEstdnr (Fig. 7). Microtiter
plate (COSTAR Inc., USA)9] wellol AMzgadd (Bla g 2
full-length, Bla g 2 A~E)E< 2 wg® coating buffer (0.IM sodium
carbonate, pH 9.6)°] 34 3to] 4TCo|A 24A 3+ wrg3FA k. PBST
(PBS-0.05% Tween 20, 1% bovine serum albumin)® wash$ skim
milk (3% Skim milk in PBS)® blockingsltth. 1:4% 3]sk 3234

A7 welld 50w ¥war 1A)17F wES-A] AT Biotinylated goat

2

anti—-human IgE (Vector Laboratories Inc., Burlingame, CA)E

PBSTel 1:10008 & 34271 A& i 37Col|A 1A3F &k vbg

>

7tk PBST® A2 % Conjugated enzyme streptavidin—peroxidase
(Sigma)E PBSTol 1:10000.2 A A7l A& ¥ 30 &2 HES-A
Z . 3,3',5,5' -tetramethyl-benzidine (TMB, KPL, Gaitherburg, MD,
USA) &948 AFE3Fe] 9 A& a1 gutomatic microplate reader
(TECAN, Salzburg, Austria)® 450 nmeolA 3 =5 =435 o]
b o] 29 wHE AFsA o FAUET 2079 ¥HOo=E 5

standard deviations (SD)< &3l cut-off valueE A 3}3ltth.

_11_



1. 54949 9 total RNAE®E ¥ RT-PCR

Trizol reagent® AF&3lo] vl <Y total RNAS A%t (Fig.
3A). ©] total RNAS F3 o =% Single-strand cDNAES A3 &
Tag DNA polymerase® % *%3}o] 1056bpe] Bla g 2 AAAES o
At (Fig. 3B).

(A) (B)
M M Bla g 2

Fig. 3. Total RNA isolation and RT-PCR of Bla g 2. Panel A,
isolated total RNA of Bla g 2; B, RT-PCR result of Bla g 2. HindIIl

marker (lane M).

2. 5Yntd gHE =27 (Bla g 2) 8% 24

22493 Bla g 2 A9 A 385 kD, plgt< 51302
el (Fig. 4). ®£3 7]&9] Bla g 2 DNAA Y (EMBL Data Bank
with accession number(s) U28863)¢} vl gt A3 1170¢ & F 10
Mol F&o]l v ol 4709 ofmmAit A do] AEo] UL
amino acid position 87 (K — R), 116 (S — F), 142 (V — G), 322
(T — A), 17he] 8L a3 o] 574 ofw =itk A do] A gy
o] AT 1 amino acid position 87 (K — R), 116 (S — F), 142 (V
— G), 199 (Y — C), 322 (T — A).

_12_



1 LTGATTGGEC TAMAGCTAGT GACAGTTCTC TTTGOGGTTG CTACCATAAC ACATGCAGCT B0
¥I ¢ LELVY TW¥VIL F AV &TTITT HALA A

61 GAGCTTCAAC GTGITCCATT GTACAAATTG GTGCACGTTT TCATTAACAC TCAATACGCT 120
ELa BR¥YPL Y EL VHY FIHNT 0Y 4

121 GGTATAACCA AGATTGFAAL CCAGAACTTC CTAACAGTAT TCGATAGCAC CTCATGCAAT 180
I T EI ¢GHN @NF L T¥ FDZT 5 LCH

181 GTAGTCGTTG CCAGTCAAGE ATGORTTGGT GRAGCTTGTG TATGTCCAAL TCTACAALAL 240
vy ¥ ¥ A3 0FE CYGE ¢ 4A&LC PCPHN L oK

24l TATGAGAAAC TTALACEGAG GTATATCTCT GATGGRALTG TACAGGTGAA ATTCTTCGAC 500
¥ EELX LEPBR YI 5 DGH ¥vaVvV E FFI

a1 ACTGGTAGCG CAGTTGGTAG AGGCATTGAL GATTCCCTTA CGATTTTTAA CCTCACGACA 560
T&&&% 4V &R ¢1E DL TIFHKH L TT

361  TCTCAACALG ACATTGTCCT TGCCGATGAL CICAGTCAAG AAGTCTGCAT TCTATCTGCT 420
s bl vL AoDE L &80 EVCI L 8 4

421 GACGGAGTTH TAGGAATAGT AGCCCCAGGL TGUCCTALTG CACTGALAGE AtdasCTGTT 430
eV ¥Vl s &4 PG CPN &L EG KTV

48]  CTCGAALACT TTGTCEAAGH AMATCTTATT GOGCCTGICT TTTCTATTCA TCATGCTAGA 540
LEN FYEE NLTI & P¥Y F&S I H HATER

B4l TTTCAAGATG GAGLACATTT CHRGAGAALTT ATTTTCGGAG GTTCTGATTG ALATACGTT &0O0
Fodb «EHF ¢EI I F&@ G5 DV¥ KEYV

601 GATGGTGALT TCACTTATGT TCCACTTGTG GGTGATGATT CCTGGALGTT CAGGETGFAT G50
nE FTYY PLY ¢DDID 3WEKETF RLTI

661 GGETETGAAGA TAGGTEACAC AACTGTTGCT CCAGCAGGTL CACAGGUCAT CATCRACACA 720
¥ ¥ I ¢ 0T TV & P A G To LTI 1 DT

T2l AGCALAGCTA TCATTGICGE ACCTAMAGCC TATGTTALTC CAATCALCGE AGCTATTGGG 7ol
s Es I I VGG PEL YTYHN PINE LT G

T8l TGEIGTAGTGG AAAMGACAAC AACCAGEAGA ATATGOALGT TTGACTGCAG CAAGATACCA 840
c¥yy EETT TRER I CE L DCS EKETIP

g4l TCTCICCCTG ATGTCACATT TGTGATCAAT GLUAGRALTT TCAACATCAG CTCACALATAT 900
s L P DYTF ¥VIN GREN FNIS 5 0F

901  TACATCCAAC AGALCGEZGAL CTTGTGCTAT TCCGGETTCC AACCATGOR: TCACTCOGAT 960
¥yI o oW Ge&NWN L CY 35 GF @PCG HZS D

961  CACTTTTTTA TTGGTGACTT CTTTGTTGAT CATTATTATT CTGAATTCAA CTGGRAGAAC 1020
HFF I GDF F¥YID HYY 5 ETFHN WEHN

1021 AMGGOCATGG GATTCGGCCG TTCAGTAGAL AGCGTCTAL 1056
EA M ¢ FGR 53 VE § ¥ =

Fig. 4. Nucleotide sequence and deduced amino acid sequence of

Bla g 2.

_13_



3. 5917 Bla g 2 429 subcloning ¥ AZxgF Gl Ao g
Bla g 2 full-length ¥ ©@9#HEE& BamH I ¥ Xho IS X33
primerg A #t3sta PCRS Fd3to] PCRE Fd¢ Ay @A A~D
+ 225bp, @ E+ 168bpY PCRAES AUtk (Fig. 5). ol
pET28b expression vectorol| & =Y 3}o] E. coli (BL21)o] 32 A3}
Al71aL @l d g Feste] Zhzbe) Axd dulds EEskiith. Bla
g 2 AAAL EA=FE 36 kD, $HA~DE 8 kD, FHEE 6 kDe]
A1 Wk Ni-affinity chromatographyS =83s}7] ¢, AAA LS 670 2
histidines *¥3st= 34709 opr] =4t (MGSSHHHHHHSSGLVPRG
SHMASMTGGQQMGRDP)¢] N-terminusell 23 ¥ FeH = LA
, Y™ A Fragment A~E & N-terminus®} C-terminus®| histidine
< X3t 8709 obvl x4 (LEHHHHHH)®] Z3 s o] & JeH=
e ) ol ol wat Al 15% polyacrylamide geloll A A 719 % 9 S o
Bla g 2 AAANLEL 42 kD, 4HA~D+ 13 kD, @¥HE+ 11 kDo =
Aol S7tE A0 (Fig. 6).

Fig. 5. PCR amplification of Bla g 2 full-length and fragments.
Lanes : M, HindIll marker; F, Bla g 2 full-length; A, Bla g 2
fragment A; B, Bla g 2 Fragment B; C, Fragment C; D, Fragment
D; E, Fragment E. The numbers on the left are in bp.
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Fig. 6. Purification of recombinant Bla g 2 full-length and
fragments. Protein were separated on a 5~20% gradient SDS gel
(Invitrogen) and stained with Coomassie brilliant blue. Lanes: M,
molecular mass marker; F, Bla g 2 full-length; A, Bla g 2
fragment A; B, Bla g 2 fragment B; C, Bla g 2 fragment C; D,
Bla g 2 fragment D; E, Bla g 2 fragment E. The numbers on the

left are in kilodaltons.
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4. ELISA (enzyme-linked immunosorbent assay)Z °©]£ 3% rBla
g 29 PrBla g 29 IgE u-3-4 v

v a2 7] 4} 38 5 179H (45%)°] rBla g 29 PrBla g 29I

TEHog Wt o 1 F 3z 29 (52%)% PrBla g 29

o

08
07 t F’ff. \\\\
06 r |
05 1 e
o 1 |
&0 1 |
g 047 | |
o ". :‘
& 03 r ‘1 f
1\1 . 1"
02 B l‘;\ :’ ’J
oy g e
01 F ﬁ" N
0 | | | |
0 01 02 03 04 05
rBla g2

Fig. 7. Binding profiles of IgE antibodies to PrBla g 2 and rBla g
2. &, German cockroach sensitized sera; Dotted line, cut-off value

(mean absorbance plus 2 standard deviations for sera from 15

healthy controls)
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5. =% Blag 2 @Md 9 Ax3 dAE9 IgE 235 A
Bla g 2 AAMLS 5709 ofn|=ito] SHHESE 571 dHoR
52 2ol U A (ofux=4F 1-75), B (obw] x=4F 71-150), C (o}
vl =4F 146-225), D (ofm :=4F 221-300), E (ofw] =4t 296-352), 571
o whH o ek A3 A S AAste] rBla g 29 PrBla g 29l

ZotAl whge 109 BAES o= ELISAE 3343

v G 27182 23 109 257 Bla g 2 AxE L= wr
$g B on GHA (amino acid 1~75)+ 8% (80%), ©+HB (71~
150)= 5% (50%), @AC (146~225)% 107 (100%), ©@AD (221~
300)= 3% (30%), GHE (296~352)« 4% (40%)°] wHg-3tH o} (Fig.
8)(Table. 2).
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Full-length

Fragment A

B Fragment B

A
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= Fragment D
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T

AR

A D

IR T

Wu QG 18 8oueqIosqe

9 10 11

8

Fig. 8. Binding profiles of IgE antibodies to recombinant Bla g 2

and fragments. Dotted line, cut-off value (mean absorbance plus 5

standard deviations for sera from 15 healthy controls); 1 to 10,

serum samples from 10 allergic patients, respectively; 11, healthy

non-allergic subjects.

of

fragments

of peptide

reactivities

IgE binding

2.

Table

recombinant Bla g 2

Reactivity
frequency

10/10

8/10

5/10
10/10

310

4/10
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IV.

ey
s

delz7] wge dul=de 971449 W3t (sequence variation)
o} 9247 (IgE binding epitope)®l &l wzt =24 Ve
T ATk obr=gte] Wit S x93 54 wet z2H] w24
Uetgd ¢ dow, 1o we}t IgE binding epitopeol = G ¥ Fo
27] qrgA BRk ofyet thE =A%) wAEAdE o
S = 5 Au” B AYelr 22Y Bla g 2 FHAAS E
Bla g 2 DNA ¢¥7|4<¢ (EMBL Data Bank with accession
number(s) U28863)¢t vlwgt A3 ZF 11719 &8 F 10719 &8
Z 4719 ofmx=4ko] K87R, S116F, V142G, T322A= A &AL, 1
7N K87R, S116F, V142G, Y199C, T322A= A g5 o] Qe AL &
FoAqT wEd Seue 5dud] Bla g 2+ H©@A4
(polymorphism)°o] A TS & F+ AU
AUANET9] A fol= cDNAS F=24 & uf ofnit Ade
WHste] wE vFAdEe] BHAHAA k= o] 2gk isoallergens 7
o7l e ddEr] vHeAe Hde Rk dow, Az
Z7b G2 Bet v 1) £ IgE WA o] vERVA @AY w§
e wbsgdS e Hax ok melq cDNAXM DO W
£ Bla g 2 polymorphisme ¢] & 27] vbgo] tefAd S B sk
A7 Qe Ao ALY}

v

Z o= yeast, insect, mammalian cell =% plante} 2Z& 2 A
o TS o] &3ty Az dH=2AE AAteto] o] o] &
w31 9t} Pichia pastoris (yeast)SolA AAHE Az wrwzae

disulfide-bridge formatione]4 glycosylation®} #Z2 E. coli$ #Z<
LAY ZoA dojyx] FAY dojr}pr] FE post-translational
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modificationo] dojd 4 glar, W=
VERA T ShA ek yeastol 4 2@ H of
o8& F o, A g o] & F gl =,
IgE binding epitope< 3] aL, B8] Xl epitope 9o ofv]x=A4HS X3
3to] IgE binding capacity’} ©< dd =241 A ste] WA 5o
o] g% = glojo @t wely B ATFolAME Pichia pastoris
(veast)ol 4 2&d ¥ PrBla g 2 (INDOOR biotechnologies Inc,
Manchester, UK)®} E. colidlA H&3 rBla g 20 gt IgE w84
S ELISAE %34 4wusta, Bla g 29 lineardt IgE-binding
epitope?] A& Lolr 7] fste] 7} @A Eo o gERvFEAAE =
AbslR . & 38w xS F 179 (45%)°] rBla g 29 PrBla g 2
W, 29 (5.2%)°] PrBla g 20 Z3A W& AE
o 4= At dEEe A7) rBla g 29 PrBla g 291 wj-$ fAFsH
A g ats AL ¢ 4 A, 299 #Fx7F PrBla g 20 A3HA
Hh3-3l+= o= wFo]  Hol  linear epitope¥wt  olyz}

conformational epitope¢] B F EAst= o=z AlrdEY (Fig. 7). &

~ o

g =27] ¥kS-o] 9lo} A linear epitope¥} conformational epitope®] &5
FTaste e oy dF A34E Tt & F U AE7A B
= U =MEe] IgE epitopedl wg A7 FaHAA Sk,
Group V timothy grass pollen <@ 272 (Phl p va)®, A=u5 27}
2 oy 24 (Bet v 1), Chironomus thummi allergen (Chi t D™, A
© g2 A (Penaeus aztecus, Pen a 1), latex <&@l 22 (Hev b
5" & linear epitope 741 dE Aoz el dom, Group
[ velvet grass pollen &#d 22 (Hol i 1)* ¥ house dust mite <#
272 (Der p 2, Der f 2)*"® = conformational epitope?} linear
epitope= 7FA AL = Ao=m deA .

WY XNEE YsfrlE conformational epitope¥} linear epitopes =
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T+ 3ol low-IgE binding allergen (hypoallergens)s A AF3}=
Zo] migFAs. wepqd B Aol = Bla g 29 IgE-binding
epitope?] Y A= Lolw 7] 95to] rBla g 29} PrBla g 2] =5 ut
=3 32 108 S ez Z2F g s oid IgEdkgA S ELISA
ol AR A3, EE $#A7F rBla g 2 AAAMES 23T Ax
Gl e wgstgon, dHAE 8% (80%), dHBE 5% (50%),
HCE 109 (100%), HAD= 3% (30%), GHEE 47 (40%)=, e
th ol AHE 535l0 Bla g 2 dd=29 43 IgE F92H
719 AAE & F YAAT ol& Fe A¥E wFo E o, BE
@H o IgE binding A gl EAsty S8 ©HA (ofv] =4t 1~75)9
GHB (o}m x=4F 146~225) A do] IgE-bindingdl T &3 A4
data Jde Ao= Az HETt (Fig. 8). H& o9 22 A+ linear
epitoped]] =F3FE o] x| A wk ok o & conformational epitopeo] I
T das Ao AZtEY B cell¥w oty T-cell epitopedl T
g A= Hod Aow Ar¥U. IgE epitope®] B3 AW epitope-
o] olw-AtS A 33lo] IgE binding capacity’} w& S 24%

G4 sho] WA R o] §T 4 AS Aotk

—r

roord

30
oo

H:l

&
Y
(1o}
%)
rf
jur}
"3
A
2
=)
il
2
of
N
N
R
of
ko
o
2
%

2ot At
Bla g 29 B cell epitope®t T cell epitoped] thdt A= o} = o]
o] XA gkttt E dFolA = Bla g 29 HAAAALES 579 dHo=
Uil Zhzbe] g e gy 27 93 A S §3k9] IgE binding epitope
o HAE Lotruz s, wekA olé 2 Bla g 29 IgE
Aeka % T VN ExAEE &8

u

o
a.:]
ot

f

binding epitope A+
g 5 S Aol
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=dulFle] F Lel27l Bla g 28 FRYea, AN A2

=
A S o] 8-35to] Bla g 29 IgE-binding epitope?d] ¢ o ths] o

1. 2dnt7 o] A5l Bla g 2 85 942 F 7[&9 Bla g 2
DNA sequence (EMBL Data Bank with accession number U28863)
o vlwgk A3 F 11709 28 F 10709 S 80| 4709 ofn|x=4lko]
K87R, S116F, V142G, T322A= A %= %la, 170+ K&7R, SI116F,
V142G, Y199C, T322A= %]t o] 913t}

2. Bla g 2 #8242 o] §3te] Bla g 2 A} GHES E. colidl A
Az wwE R e skt E. ocolidlAd 2dE rBla g 29 Pichia
pastorisol Al W&@E PrBla g 2 (INDOOR biotechnologies Inc,
Manchester, UK)ol thdt IgE W34S vt 23} 385 45% (17
)7} rBla g 29 PrBla g 29 =5 WS3stH oy 1 F 52% (29)
< PrBla g 20 4stA wks-aF3d

3. rBla g 29} PrBla g 20| o] wk3-3 3z} 109 dHS ALE3
A3 GFHA 8% (80%), ©rHBe] 54 (50%), ©GHC] 109 (100%),

@Dl 3% (30%), SHE] 47 (40%)°] ¥k-3-&F it}

welA Bla g 29 2E Azgdwd w7l IgE binding A d ol
A 53] obu At 1~759F 146~225 A Dol IgE-binding®l %
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Abstract

IgE reactivity to peptide fragments of German cockroach

allergen Bla g 2

Hae Seok Lee

Department of Medical Science
The Graduate School, Yonsei University

(Directed by Professor Tai-Soon Yong)

Cockroach allergy has been recognized as an important cause
of asthma. Bla g 2 is one of the most important cockroach
allergens.

The aim of this study was to identify Ilinear IgE-binding
epitopes of Bla g 2. The cDNA encoding Bla g 2 was cloned by
RT-PCR and its recombinant protein was expressed. Eleven Bla g
2 cDNA clones were sequenced and analysed, and amino acid
sequences were compared with a previously reported Bla g 2
sequence (U28863). Ten clones were substituted at 4 amino acid
positions : position 87 (K to R), 116 (S to F), 142 (V to G), 322
(T to A). Only one clone was substituted at 5 amino acid
positions : position 87 (K to R), 116 (S to F), 142 (V to G), 199
(Y to C), 322 (T to A). The reactivities of commercial Pichia
expressed recombinant protein (PrBla g 2) and E. coli expressed

recombinant protein (rBla g 2) were evaluated in an ELISA
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(enzyme-linked immunosorbent assay) using sera from 38
cockroach allergic patients. The sera of 17 patients reacted with
rBla ¢ 2 and PrBla g 2, and two patients showed high IgE
reactivity to PrBla g 2. Five ¢cDNA fragments were generated by
PCR and their recombinant proteins were expressed and purified.
IgE-binding reactivity of recombinant fragments were determined
by ELISA with sera from 10 patients who showed high IgE
reactivity both to the rBla g 2 and PrBla g 2. All 10 patients
(100%) showed IgE reactivity to the Bla g 2 full-length and
fragment C (amino acid sequence 146~225), 8 patients (80%)
reacted with fragment A (amino acid sequence 1~75). These result
indicated that the major linear IgE-binding epitopes may be located
within the amino acid sequence 1~75 and 146~225 of Bla g 2.
Analysis of IgE epitopes provide the basis for the development of
safe forms of specific immunotherapy with reduced allergenic

molecules.

Key Words : allergen, Bla g 2, German cockroach, IgE epitope
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