HOI NGH| CONG NGHE SINH HOC TOAN QUOC 2020

P-VL11: PHAT TRIEN VECTOR TY BIEU HIEN CHO BACILLUS SUBTILIS
DWA TREN PROMOTER PGRAC CAM IPNG BANG IPTG

Tran Thi Minh Pinh!3, Phan Thi Phwong Trang?, Tran Linh Thwéc!2,
Wolfgang Schumann®?#, Nguyén Dic Hoang'?'

1 Trwrong Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Thanh phd H4 Chi Minh
2 Pai hoc Quéc gia Thanh phd H6 Chi Minh
3 Trirong Pai hoc Swr pham, Thanh phé HA Chi Minh

TOM TAT

Bacillus subtilis c6 nhiéu d&c diém phu hop dé biéu hién vwot mirc protein téi t6 hop. Nhiéu vector biéu hign da
dwoc phat trién cho vat cha nay. Trong do, cac vector biéu hién khong st dung chét cam &ng phu hop hon VO
nhu cau san xuét protein tai t5 hop & qui mé cong nghiép vi tiét kiém chi phi cam ung biéu hién trong sén Xuét.
DPdng thoi, viéc kiém soat biéu hién trong E. coli ciing la tiéu chi quan trong déi voi cac vector biéu hién cho
B. subtilis vi ching thwong la cac vector con thoi. Nham tao ra cac vector tw bidu hién manh proteln muc tiéu
trong B. subtilis ddng thei van c6 thé te ché biéu hién nén trong E. coli, gen lacl trong vector biéu hién cdm (rng
PHT duoc loai bé va tao ra céc vector pHT tu bidu hién. Két qua da tao ra cac plasmid tu biéu hién mang cac
promoter Pgrac01, Pgrac57, Pgrac100 va Pgrac212. Ngay ca khi khong dwoc cdm (ng bang IPTG, ching c6 thé
biéu hién protein BgaB twong duwong véi cac plasmid cam trng biéu hién mang promoter twong (rng dwoc cam
&¥ng bdng 1 mM IPTG. Mtc d6 bidu hién nén trong E. coli bi (rc ché tr 2-6 1an, tao diéu kién cho qua trinh tao
dong. Hon thé niva, cac vector ty biéu hién sap nhap vao bo gen B. subtilis mang cac promoter néi trén mang
gen rop va duy tri sb lwgng ban sao & méc trung binh giup kiém soat biéu hién nén trong E. coli & mirc thap. Khi
sap nhap vao bd gen B. subtilis, chiing cé thé biéu hién 6n dinh protein muc tiéu trong diéu kién khong c6 chat
khang sinh, khéng c6 chat cdm (ng. Mirc d6 bidu hién BgaB cla ching mang 1 locus sap nhap co ,the Ién dén
hon 40% protein ndi bao va ching tai té hop mang 2 locus sap nhap c6 thé biéu hién BgaB chiém dén hon 50%
protein ndi bao. Nhuw vay, cac vector dwoc tao ra kha phi hop véi san xuét protein tai té hop & quy mé Ién.
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SUMMARY

Bacillus subtilis possesses many dominant characteristics for overexpression of recombinant proteins. Various
expression vectors have been developed for this host. Among them, the inducer-free vectors are more suitable for
the production of recombinant proteins on an industrial scale because of the savings in production costs. However,
repression of background expression in E. coli is an important criterion of the expression vectors for B. subtilis as
they are usually shuttle vectors. In order to create the vectors which can express the target protein at high level in
B. subtilis while it can repress the background expression in E. coli, the lacl gene in the pHT IPTG-inducible
vectors was removed, result in inducer-free replicative plasmids carrying the Pgrac01, Pgrac57, Pgrac100 and
Pgrac212 promoters. Without induction by IPTG, these plasmids can express BgaB at the same level with the
cognate IPTG-inducible plasmids when induced by IPTG of 1 mM. The background expression in E. coli was
repressed 2-6 fold, which facilitates the cloning steps. Furthermore, the inducer-free integrative B. subtilis vectors
based on the above promoters carry rop gene and maintain a moderate number of plasmid copies that help
control the background expression in E. coli at a low level. When inserted into the B. subtilis genome, they are
able to exhibit stable expression of the target protein in the absence of an antibiotic or an inducer. The
recombinant B. subtilis strain with expression cassette incorporated into 1 locus can express BgaB accounting for
over 40% of total intracellular proteins. In particular, the recombinant strain carrying expression cassettes merged
at 2 loci can express BgaB accounting for more than 50% of total intracellular protein. Thus, the newly
constructed vectors are quite suitable for large-scale production of recombinant proteins.
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