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Automated Design for High-expression of Exogenous Genes with pBV220 Vector
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Abgract pBV220 isawidey used prokaryotic vector congdructed in China to express ng exogerous genes. As
various factors, such as RNA secondary gructure , may irfluence the yie ding of a vector sysem, it istime-and
laborconsuming to achieve highrlevel expressons of exogenous genes. Here we introduced a program to
eval uate the gene expresson with a pBV220 vector based on our mathemetical nodd previoudy reported. The
program may be used for autometic vector dedgns and could be potentialy applied to other prokaryotic
expresson vectors to supply predictive irformetion for nolecular biolog &s.
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L ES(low expression Fig.1 Demondration to extract two sequence fragments
based on secondary gructure) HES When a exogenous gene was inserted into the multiclone stesin
(high expresdon based on secondary gructure) . G pBV220 vector , two sequence fragments, - 30 + 39 around

5 -30 +39 G 3 +30 the trandaion initiation codon ATGand +30 - 39 aound
- the trandaion termination codon TAA , were extracted. Then

i ’ the secondary dructure of the two sequences were predcted
S 3 G G, udng the prediction methods based on helica regons random
LES HES ' LES<HES, sacking presented previoudy by Li e a™. Findly, the free

; LES> HES, energy was used to determine whether the inserted gene could be
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3.1 +39 ( ATG 30 bp 39
: : bp ) Fg.2 5 End
3 - 72.01 KJ/mol € B < - 52.30 , , 3 +30 -39 (
ki/mol 5 - 16.7 K/mol , TAA 30bp TAA 39 bp
) 3 End , BEval uation
, 4 ATGC
, , . ATG TAA, ,
3.2 \ , ,
5 Eid: YEnd
AAGCATTGGTTAAAAATTAAGGAGGAATTCATGTCATCAT | |TGTGTGCTCAGCAGGAAGGCTGTGAGATAAGGATCCGTCE
CCCATCCCATCTTCCACAGGGGCRAATTC 4CCTGCAGCCAAGCTTGGCTGTTTIGGTT
- Evaluation

[Free energy of 5' end does not meet the condition
IFree energy of 3' end does not meet the condition
(Codons of 3" end do not meet the condition

The result of discriminant does not meet the condition

Desgn
»Resultl GB= -3.70000 G3= -13.60000 CAIG= 0.74929 =
5' End Sequence:

AAGCATTGCTTAAMMATTAAGGAGGAATTCATG TCGTCATCTCACCCGATTTTCCACCOAGG TGAATIC

3' End Sequence:

TG TACTATCCCGAMAGGC TG TTCG TTAAGGATCOG TG ACC TECAGCCAAGCTIGGCIGTTTIGETT

b
|-1?.21 < 3 End Fres Energy ¢ |-1250 Mumber of Results I'l ¢|
[40 «SEndFiesEneigy I Esit When Over, | 3] Hous

Evaiatin | e |

Fig. 2 The interface for evaluation and design for exogenous genes To evauate whether a
exogerous gene could be highly expressed or ot , the sequence fragments from exogerpus gene 5 end
and 3 end were firdly input into the sequence window. Then, the eva uation resuts would be d played
in the eva uation window by dicking the evaluation button. Obvioudy , the exarrple gven here did ot
meet the condition for high-level expresson. Thus, to obtain the high-level expresson of this gene, the
coding regon o the firg 39 nudeotides and the lag 30 nucleotides of the gene would be nodfied by the
replacement of syronynous codons.  For each modification , the related sequences were eva uated by the
condition provided by the Settings panel. The design resuits would be di glayed in the desgn window

3.3 , 5 3
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