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University College of Medicine, Busan, Korea.

Background The house dust mite is one of the most important e

tiologic risk factors for IgE-mediated allergic respiratory

illness throughout the world. Respiratory allergic patients of 50-80% show positive response to house dust mite allergens
in Korea, Among many species of mites, [ermatophagoides farinae were recorded one of the predominant species in
Korea. Methods cDNA library was constructed from D, farinae mRNA and screened by the perennial rhinitis patients's
sera to clone and characterize D, farinae allergens in order to better define their role in allergic disease. Results A
partial cDNA (Df0) was isolated, subcloned, and sequenced. Sequence analysis showed that clone Df(} encodes partial
serine protease preproenzyme from D farinae. The selected cDNA clone DfQ codes for 802bps and 240 deduced amino
acid sequences. BLAST analysis of the deduced amino acid sequence showed high homology (46-24%) between clone
Df0 and serine proteases (group 3 allergens) from domestic dust mites, Both the histidine active site (VTAAHC) and
the serine active site (DSCQGDSGGPLYV) of serine proteases were highly conserved. Conclusion Further study on this
gene including full-length sequence and recombinant protein will help determining the role of proteolytic enzymes in

the pathophysiology of allergic asthma.
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QY27 2] 8 A FA = (FYP]E 12 -
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Z1gHslk o} LB-ampicillin plateol| A colonyS 218t
insert 7| & 1517 Y8t Xhrol & EedR 102 3]
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Double-stranded ¢cDNAE E&|8F U F7|AME BEAS
Al883F T (Macrogen, DNA sequencing service, Seoul,

Korea)
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cloneZ 3 clonee e F2ALe) ©e AFAE HP o
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sequencingdt F7|MEE 712 Z ofv|iit HES FA
g A7t 240 /9 ot g ZAE FHAR 3

0] TAA F23I = AATAAAS] poly(A) signal & &
oIS = URNoY 5 &9 MA|Z =0 {1 partial gene
o} 1t}. BLAST searchol| A o] -dal= ete]o} wj7
S 71(Anopheles gambiae) trypsin 1 (GenBank Accession
number: P35035), 2 (P35036), 3 (P35037), 4 (P35038),
7 (P35041) precursor 2 w3 V| (Bombyx mori) ¢
Vitellin-degrading protease precursor (Q07943), Zu}g] 2]
trypsinn alpha (P54624), beta (P35004), delta (P42276)
precursor2} 49-38%<2| A& BT} DO clonedl A
FE2H 9A M YL histidine active site (VTAAHC) £}
serine active site (DSCQGDSGGPLV) 7} 2F HE&EEx0]31%)

O™ serine protease®] catalytic triad®] LFEQ H

(histidine) 2 substrate binding sites €1 D (aspartic acid),
S (serine), G (glycine) = &A1 & 4 AUt (Fig. 1).
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Fig. 1. Nucleotide sequence of the Dermatophagoides farinae
trypsin ¢cDNA. The deduced amino acid sequence of the
protein is shown in single letter code below the nucleotide
sequence. The Df0O gene was consisted of 802 bp and 240
amino acids. Stop codon (TAA) and polyadenylation signal
(AATAAA) are underlined. Underlined protein sequences
mean the histidine active site (VTAAHC) and serine active
site (DSCQGDSGGPLV). Red and circled amino acids and
green, boxed amino acids represent catalytic triad for serine
protease and substrate binding sites, respectively.

&= o] clone®] conserved domain Tryp-SPc (trypsin-like
serine protease) & 7FRl motif E A E AT} (Fig. 2).
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Fig. 2. The conserved domain of DfQO gene. This gene has
conserved domain of Tryp-SPc (Trypsin-like serine protease),
black bar means Df0 gene, cyan represents low complexity;
red and gray color mean trypsin-like serine protease domain.

Df()2] sequenceE Allermatch server(http://allermatch.org/
) oA W A3 AFRRE H[ES B F9 serine
B3 g A A9 allereendt & AEAL RYLS
M (46-24%), 1 T FAUA| =718 dFQA Bomia
tropicalis serine protease A€ 2] allergen 3 46%2] 713
o 58S B (Fig 3). Z2iv} Clustal W2 243
§l Al E 2o e HHX] RE=7] group VI allergen €] Y
F<l Der f6 o 71 AT IAT/AE YeRIAUTE
(fig. 4)
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E7(Dermatophagoides farinae) cDNA expression library 2 H-E

Fur ca e ema o weimepeammsee————— TVGGQKAKAGECPYQISLQS—-- - SSHFCOG 27

Dorf3  mmmmmm e IVGGVKAQAGDCPYQISLOS----- SSHFCGG 27

s I T S ——— TVGGEKALAGECPYQISLQS - - -- - SSHFCGG 27

Derpd CTPLIILALILNATRNIPLG-—----—- IVGGSNASPGDAVYQIALQS -~~~ - ASHFCGG Sl

Blo CLVSLAAAGPLKDALNRAQVDAFYAEGY IVGGSNAADGDAPYQVSLOR - - —- - TSHFCGG 62

Df D - - -XLIRLTIGNKSWSST -« - -~ == —= AVAAALELVDPPGCRNSARD ---- -GSLMCGA 42

Daxff mmmmmmmmmmmmmm o mmmem oo VVGGQDADLAEAPFQISLLKDYLIMKREMCGG 32

Api GRFFCEVRPIRRVKDSTNCNCGWKNPSRIVGGTNTGINEF PMMAGIKRTY -~-EPCGMICGA 178
Pal =~ eeme e TVNGVETE INEFPMVARL IYP- - -SPGMYCGG 29

. . H-I*

Eur TILDEYWILTARHCVNG- - - =~ - QTASKLSIRYNSLKHASG-GEKLSVAQIYQHEKYDS 79

Dexf3 SILDEYWIL TAAHCOVNG-----—- OSAKKLSIRYNTLRHASG-GEKIQVAETYQHENYDS 79

Derp3 TILDEYWILTAAHCVAG--- ---- OTASKLSIRYNSLKHSLG-GEKISVAKIFAHERYDS 79

Derpd SILDEYWILTAAHCVDG-—- - - -- QTVSKL -1RSKVL- ---- -GEKISVSKIFAHEKYDS 97

Blo STIADNYILTAAHCIQG------- I SASSLTTRYNTLRHNSG-GLTVKASRIIGHERYDS 114
DE D PIISNDWVVTAAHCVDG- - - -—- - VSADEASE RAGSSSRGSG-GSVHQASOLSANPQYDY 94

Derf& SLISESTVVTAAHCTYG-—- - - -- OKASSLSVRYGTHQRTSSSYGDLKVKPIIQHESYEQ 85

Api T1ISKRYVELTAAHCI ID---ENTTRLAIVVGEHDWSSKTETNATVLHS INKVI IHPRYDI 235
Pal TIITPQHrvrathLQKYERINYTGIvavaEHHYTTBTETNvTKRYT:AEvTIHPHYHS 89

e b L 2 4 I
Fur WT - - --1DNDIALIKLQSPMTLDQRNAKSVQLPSQGSDVKVGDKYRVSGWGYLKEGSYSL 135
Derf3 MT - - --1 DNDVAL I KLEXTPMTL DQTNAKPVPLPAQGSDVKVGDK I RVSGWGYLOEGSYSL 135
Derp3 ¥Q----1DNDIAL I RLKSPMKLNQKNAKAVGL PARGSDVKVGDQVRVSOWGYLEEGSYSL 135
Darp? RL----LDNDIALIRLRSPR-INSKNAR--VLP- ~GSDVVEDGQVQS -VWGYLEEGSYSL 147
Bio NT----1DNDIALIQTASKMSTGTTINAQAIKL PEQGSDPKASSEVL ITOWGTLSSGASSL 170
Df B WT----1DFDIAVARVSTPF SEG-AGVQAISLT - -TSEPSAGEVATVSGYGTTSSGG-SL 146
Derfh DQ----TOTDKTII ILPNPVVPSTNVQMI - - -ETETED IVDGDKVTIYGWGLTDGNGEDL 138
Api TEKDDWQINDIALLKTEKDIKFGDEVGPACLPFQHFLDSFAGSDVIVLOWGHTSFNG-ML 294
Pol HN-—---- NDIAIVEINERFEYSMEVGPVCLPFNYMTRNL TNETVTALGWGKLRYNG-QN 142
L . . : . ..
Eur PSDMYRVDIDIVAREQCNKLYEEAGAT I TDNMI COGRVADGGVDSCOGDSGAPVVDY --A 193
Dert3 PSELQRVDI DVVSREQCDQLYSKAGADVSENMI CGGDVANGGVDSCOGDSGEPVVDY--A 193
Derp3 PSELRRVDIAVVSRKECNELYSKANAFVTDNMICGGDVANGGRDSCOADSGEPVVDY--K 193
Berp9 PPELRRVDIGGASRKECNEL YSKVNAEVTDNMI CGGDVANGGRDSCOODSGEPLVDV--K 205
Blo PTKLQKVIVPIVDRKTCNANYGAVGAEI TDNMFCAGI LIVGGKDACOODSGGEVA-~~-A 226
DED PNQLQOVVQVPIVDRQQCNEAYADYDG- I TANMICA- AVPEGGKDSCOGDSGGPLV-~~-V 200
Derf6 PDKLQKGSMTIVGHDRCNERWOS INA - THPOMICALDKTOSG- - ~CNGDSGGPLYS - ~-A 191
Api SHILQRTTLMML TQVECYKYYG- -NIMVNA - -MCAYAK - - ~-GKDACOMDSGGPVLWONDR 347
Pol SKHLRKHDLHVITREQCETHYG-—EﬁIhHAHLLCTFDv—--GRDACQNDSGGPILWHSFT 197
) . T . ; . . 'Hr *ﬂil*

Eur SNQIVEIVSWOYG-CARKGYPGVYTRYGSE I DWI DSERSQ - = = ~ == 232

Derfd TRQIVEIVSWGYG-CARRGY POVY TRVGNE VDWI ESKRSQ = - = =~ = 232

Derp? RNQVVOIVSWGYG~CARRGY POVYTRVENF I W ESKRSQ = === vr 232

Derp? NNOVVGNVSWGYG-CEREGYPGVYTRVGNF I DWIESKRPQ~ -~~~ - 244

Blo NGVLVGAVSWOYG-CAQAKY PGVYTRVGNY I SWIKGKGYEV - ~— - - 266

DEO GGKLAGIVSWGVG-COSPGY PGVYSNVATL RDFVVSETOVN- —- - - - 240

Derf6 NRKLTGIVSWGPSKCPPOEYMSVFTRPRYYLDWITKNIV - —-—— - - - 230

Api TRRLVNIGI I SWOAECG-KYPNGNTKVGSY IDWIVSOTPDAEYCVIE 393

Fol TDNLILVGVVNFGRTCADDAPGONARVISFMEF IHNATIGETYCKHAD 244

Fig. 3. Multiple alignment of Dermatophagoides farinae DO
deduced amino acid sequence with different kinds of
trypsin-like serine proteases. DfO gene showed 49% - 38%
sequence identity with others. The alignment was performed
with Clustal W programme (version 1.82). Highly and
relatively conserved amino acid sequences are indicated by
asterisks and dots, respectively. Eur (Euroglyphus maynei,
GenBank Accession number 097370), Derf3
(Dermatophagoides farinae 3, PA49275), Derp3 (D
pteronyssinus, P39675) Derp9 (D pteronyssinus 9,
AANO02510), Blo (Blomia tropicalis Q8I916), Derf6 (D
farinae 6, P49276), Api (Apis mellifera 7, AAN02286), Pol
(Polistes dominulus 4, AAP37412).

DIO: 0.34798
Dexft: 0.34083
Api: 0.26921
Pok: 030865
Bio: 0.23662
DespS: 0.19862
Derp3: 0.06550
Eur: 0.08647
Derf3: 0.09055

Fig. 4. Phylogenetic relationships of D farinae Df0 with
different kinds of trypsin-like serine protease: D). farinae
trypsin gene showed the closest relationship with Der f6
(Dermatophagoides farinae group VI allergen). The
phylogenetic tree was constructed using the Clustal W
programme,
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