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Expression of Allergen Bla g 2 from Blattella
germanica in Pichia pastoris
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[Abstract]  Objective To express the major allergen of Blaitella germanica (Blag?2) in Pichia pastoris and obtain
the soluble protein.  Methods  The known Bla g2 gene was used to design the primers which had the restriction
enzyme sites. PCR method was applied to obtain the Blag?2 gene. The gene fragment was then cut and ligated with the
Pichia expression vector pGAPZaA, resulting in a recombinant plasmid pGAPZaA-Blag?2. The linearized pGAPZaA-Blag?2
was transformed into Pichia pastoris GS115 through electroporation, then screened to positive transformants, and the
protein was expressed in YPD medium. Purification of the recombinant protein was achieved by metal (Ni2*) chelating
affinity chromatography and Western-blotting assay indicated its IgE binding capacity.  Results ~ With the expressed
recombinant protein, SDS-PAGE showed the presence of the product in the supernatant of the culture with Mr 45 000.
After 3 days culture, the recombinant protein occupied 50% of the total proteins in the supernatant. The recombinant
protein was purified and Western-blot demonstrated an adequate IgE binding capacity of the product. = Conclusion A
recombinant protein of Blag2 has been obtained, which is soluble in the supernatant and therefore can avoid a process
of denaturalization and renaturation of the recombinant.

[Key words] Blattella germanica; Bla g2; Allergen; Pichia pastoris; Expression; Immunoblotting

Supported by the National Natural Science Foundation of China (N0.39860071,30571625),Guangdong Provincial Key Project of Science
and Technology (No0.2003A3080502)

INHPF KI5 A5 R s (ANANEPERE  Blag2 J&—Fh EEASR L, BEUET1HE 60% ~809% (1
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HLPk, TR 20 wl 258 R EAL TR = HIsVEXTRE,
SRIGHFERS BIHTR LT AENE I, BB M 025 A 1h,
DA 6 2 Ao ER A P PEER IR A s o —dT, AR bR
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1 pGAPZaA-Bla g 2 FREHMHESLEE
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pGAPZaA-Blag2 28 Xho 1 1 Not 1 XUH§Y), 15 ZIAHN
MR B, B H S T 46 A R KK pGAPZaA,
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DNA, £ PCR #f— e RSN, 2R
BRI 14 kb AT (B 1), ULBHZE M T4 ook
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FH SDS-PAGE Hyko%} 85 20 B AR R LI WA T
AT, S5 R TEARXT 3 B (Mr)45 000 Ab H 3R
155328554, T pGAPZaA 25 JHURL s AL BE ok )
(GS115) B35 IR Fig MITE e 457t . (RIS X AN ] B 5
IR AT A R, JE3ReE | KA k™
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ZE: FPLC #ifk, A: ZFi&WE, B: 200 mmol/L BRI

AP SDS-PAGE ZMBralifbr=#, M. HABhREY, 1. ik,
Left Fig: Elution profile, fraction, A: Breakthrough peak; fraction,
1: Fraction B.

Right Fig: Coomassie-stained SDS gel,  M: Protein marker,
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M: DNA #7:&# (DL 2000), 1; GS115,
&, 3. T4 pGAPZaA-Bla g2 TR,
M: DNA marker (DL 2000), 1: GS115, 2: GS115 transformed with
pGAPZaA, 3: GS115 transformed with pGAPZaA-Bla g 2.
1 PCREEEHF
Fig.1 PCR detection of transformants
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mmol/L HWRMATEAT ST, T XL 51 — a3t F g 3
B, 2 SDS-PAGE 4}, H IR - 345 7E Bilg
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Western blotting 7347, 45 RAEZ Mr 45 000 A —
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RSP (18 3), Ui Bla g 2 TZHAE A BRI
IgE 255161k

Mr
116 000

88 400
45 000
35000
25 000

18 400

B: 200 mmol/L. imidazol elution peak;

2 Blag2EHEAMNRIESHNK
Fig.2 FPLC purification of recombinant Bla g 2
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M; EHFPREY, 1. GS115/ pGAPZaA b3, 2. GS115/ pGAPZaA-

Blag2 i,
M.  Protein marker, 1:  Supernatant of GS115/pGAPZaA, 2.
Supernatant of GS115/pGAPZaA-Bla g2.
3 pGAPZaA-Bla g2 BTN EHK Western blotting 4347
Fig.3 Western blotting analysis of pGAPZaA-Bla g2
expressed product
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Mk TE £, BA KRG FiERhaE e
LA B BRI . ANEAEN TR Fs L Aa e S0
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pGAP BRI RIL RS, B4 b WG

FHE] YPD $5 350, o7 W BEEATHS, WORER,
AWFFAEVETIY, (FEHEHR N 5@ 54 a-Factor
SR, SFEOXKE AW RIERR T, [G9kS
BEUIBR, T KRR S, RIS T O R A
gk, JEIZE AR C IS pGAPZaA B mye KB
K 6HIS Ela (BEAN T 25 4 000 A~H83L ), HEAHEH
Bla g 2 FRIEMRFIIFAE 3 A4 N-AHEFEAL A 55 (Asn-X-
Ser/Thr) , HEAREREXTEATHEREAL 5 25 8 A X 43
FIRERA RN, Y HSEPRE R 9 000, FIH 6 414
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1k, aifbis i BB A RAERE RS 90%, RTHAH it
B EIRIZIA ELR

I RUARS RS2 gk A St U N, 456 78
TV TR 200 2 T ) TgE 28728 17 SRS B S K-
SR AR, BEBCHIE AL . A =R
WIS B, B R R A AE R (Canad Btk s ok
PR B g AN A5 L0 RIE S TgE HUik Ay 4s & 8E T
A R U T BARIEZ —, ARBTSE Western blotting
ghE R R FLA Bla g 2 728 1 J5 B 40 U b 5 05 i 5 R
B IgE 254, DRIL, 124l A0 o 5] T s
RIS N IR R SIS W S I TRYT

£ £ X #

[ 1] Chapman MD, Smith AM, Vailes LD, et al. Recombinant allergens
for diagnosis and therapy of allergic disease[J]. J Allergy Clin
Immunol, 2000, 106: 409-418.

[2] Arruda LK, Vailes LD, Ferriani PL, et al. Cockroach allergens
and asthma[J]. J Allergy Clin Immunol, 2001, 107: 419-428.

[ 3 ] Patterson ML, Slater JE. Characterization and comparison of commer-
cially available German and American cockroach allergen extracts
[J]. Clin Exp Allergy, 2002, 32: 721-727.

[4] Arruda K, Vailes LD, Mann BJ, et al. Molecular cloning of a
major cockroach (Blattella germanica) allergen, Bla g 2[J]. Biol
Chem, 1995, 270:19563-19568.

[ 5] Pomes A, Chapman MD,Vailes LD, et al. Cockroach allergen Bla
g 2 structure, function, and implications for allergic sensitization
[J]. Am J Respirat Critical Care Med, 2002, 165: 391-395.

[ 6 ] Holgate ST. The epidemic of allergy and asthma[J]. Nature, 1999,
402: B2-B4.

[ 7] Platts-Mills TA, Chapman MD. Allergen standardization[J]. J Allergy
Clin Immunol, 1991, 87: 621-625.

[ 8] Rolland JM, O'Hehir RE. Allergen immunotherapy: current and
new therapeutic strategies[J]. Allergo Int, 2002, 51: 221-231.

[ 9] Stewart GA, Robinson C. The immunobiology of allergenic peptid-
ases[J]. Clin Exp Allergy, 2003, 33: 326.

[10] Chen Y, Kuchroo VK, Inobe J, et al. Regulatory T cell clones
induced by oral tolerance: suppression of autoimmune encephalo-

myelitis[ J]. Science, 1994, 265: 1237-1240.

(KRS EHE. 2006-08-07  ZhH . JBER )



