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Cloning. expression, and bioinformatic analysis of the polyubiquitin-like protein gene of Dermatopha-
goides farinae

LI Qing-qing' ,PAN Rui-lin' ,ZHOU Ying?, YUAN Cun-yin', CUI Yu-bao' (1. Department of Clinical
Laboratory sWuzi People's Hospital Affiliated to Nanjing Medical University , Wuxi 214023, Jiangsu, China;2. De-
partment o f Clinical Laboratory ,Wuxi Children’s Hospital Affiliated to Nanjing Medical University) ***

[Abstract] Objective To prepare expression plasmids to obtain the full-length gene coding for the polyubiquitin-like
protein of Dermatophagoides farinae and to characterize that protein. Methods Primers were designed and synthesized
in accordance with the results of previous transcriptome sequencing by the current authors. The cDNA fragment was veri-
fied with RT-PCR using the total RNA of D. farinae as a template, and the full-length sequence was obtained using the 5'
RACE and 3'RACE techniques. Fulllength ¢cDNA was obtained with RT-PCR using total RNA as a template in order to
construct a prokaryotic expression plasmid, which was then transformed into Escherichia coli BL21 (DE3) T1R compe-
tent cells. Expression was induced with IPTG. The expression product was identified using SDS-PAGE and Western blot-
ting. Bioinformatic software was used to analyze the full-length ¢cDNA sequence and molecular characteristics of the enco-
ded protein.  Results The product of amplification with RT-PCR produced a clear band on agarose gel electrophoresis,
and nucleotide sequencing of the pET28a(+)-poly-u plasmid yielded a coding gene 1 644 bp in length from the start codon
ATG to the stop codon TAA. Once the plasmid was transformed into E. coli and its expression was induced with IPTG,
a specific band was produced on SDS-PAGE and in Western blotting, indicating successful expression. Bioinformatic anal-
ysis revealed that the gene encodes a protein consisting of 547 amino acids. The protein had a molecular weight of about
61.3X10°, Its secondary structure included ohelices (32.54%), extended strands (15.36%), and random coils (52.
10%). Its dominant epitopes may be TGGQQMGR, LEDRRTL, and IQDKEQIPPDQ. Conclusion The fulklength
cDNA of the polyubiquitin-like protein (polyubiquitin, poly-u) in D. farinae and its prokaryotic expression plasmid were
obtained for the first time. Analysis of its molecular characteristics has laid the foundation for further research on strate-
gies to control dust mites.
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GCGTCTACGTGGTGGTATGCAAATTTTTGTCAAAACATTGACCGGCAAGACCATTA
CATTGGAAGTCGAGCCATCCGATACCATTGAAAATGTGAAAGCTAAAATTCAGGAC
AAAGAAGGTATCCCACCAGATCAGCAACGGTTGATCTTTGCCGGTAAACAGTTGGA
AGATGGCCGAACATTGAGTGATTATAATATCCAAAAAGAATCCACCCTCCATCTTG
TCTTACGTCTACGTGGTGGTATGCAAATTTTCGTCAAGACTTTGACTGGTAAAACA
ATTACATTGGAAGTTGAGCCATCAGATACAATCGAAAATGTGAAAGCCAAAATTCA
AGATAAAGAAGGAATCCCACCAGATCAGCAGCGATTGATTTTTGCCGGTAAACAGT
TGGAAGATGGCCGAACCTTGAGTGATTACAACATCCAAAAAGAATCCACTCTCCAT
CTTGTGTTACGTCTTCGTGGTGGTATGCAAATATTCGTAAAAACTTTGACTGGTAA
AACAATCACCTTGGAAGTGGAACCATCGGATACCATTGAAAATGTAAAAGCTAAAA
TTCAAGACAAAGAAGGTATCCCACCAGATCAGCAACGGTTGATTTTTGCCGGTAAA
CAATTGGAAGATGGCCGTACTTTGTCCGATTACAACATTCAGAAAGAATCCACCCT
CCATCTTGTACTGCGACTTCGTGGTGGAAACTAA
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Fig.3 Secondary structure analysis
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Table 2 Prediction of the B cell epitope of the polyubiquitin-like
protein of the Dermatophagoides farinae

Prediction Epitope prediction Selected epitopes
server (Peptide, aa) (Peptide, aa)
5-12, 44-55, 63-100, 120-132, 145-156,  5-12TGGQQMGR
[EDB 160-176.,196-206,221-251,272-282,296-  64-70LEDRRTL
307,313-318,348-358,373-383,389-414,  272-282
423-434,449-481,500-511,525-534 IQDKEQIPPDQ
4-12,31-39, 43-54, 64-70, 107-115, 119-
BepiPred 130,140-146,183-191,195-206,216-222,
259-267,271-282,292-298,335-343, 347~
1.0 Server

358.368-374,411-419,423-434 ,444-450,
487-495,499-510,520-526

3
Table 3  Quality evaluation of the polyubiquitin-like protein model
of D. farina

Method Result Quality
VERIFY-3D 100% 3D/1D SCORE=0. 2
ERRAT Overall quality factor:97. 026 %
95. 1%
PROCHECk ,4.9%

A B
aad-aal2 C aab4-aa70
D aa272-aa282
4

A The spatial structure of the polyubiquitin-like protein of Der-
matophagoides farinae B Polyubiquitin-like protein aa5-aal2 epitope
of Dermatophagoides farinae C Polyubiquitin-like protein aa64-aa70
epitope of Dermatophagoides farinae D  Polyubiquitin-like protein
aa272-aa282 epitope of Dermatophagoides farinae

Fig. 4 The spatial structure and epitope prediction results

of the polyubiquitin-like protein of Dermatophagoides farinae
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