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Abstract — It is the most important step to screen soluble and insoluble proteins when we attempt to improve the sol-
ubility of recombinant proteins through directed evolution approach. Here we show that the solubility of a recombinant
protein in vivo can be examined by expressing the recombinant protein with beta-lactamase as a fusion partner. First we
constructed an expression system which can produc a fusion protein with the C-terminal of beta-lactamase. Two soluble
proteins, i.e. adenine deaminase and aspartate aminotransferase, and insoluble GIcNAc-2-epimerase were cloned into the
developed expression vector, respectively. We investigated the effect of the expression of the three recombinant fusion
proteins on the growth of E. coli, and confirmed that the solubilities of the recombinant proteins correlated with cell
growth rates.
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Ampicillin A& 7FX& beta lactamase A5 PCRE ©]
&3l S, pET 28a°l 1= Ndel?} BamHI Alelell 24, pET-bla
& A|xset. o]u beta-lactamase -3%12] stop codons A|ATE
of g7e} 52 dhazo] vkl ¢ 9l W= 5331t BamHI
3} EcoRI Alo]of] HA (Linker: GGT CGC GGA TCC GCT GGC TCC
GCT GCT GGT TCT GGC GAA TTC GAG CTC(BamHI, EcoRI)E
Ahlstel Wolrk. §3l=7t v Al S beta-lactamse c-terminal
of F3 whild Fej= wdslr] 98kl the primers< ©18- 7t
2] FARE S3531SIt). Aspartate aminotransferase -3%12] &
Z5 931 5°primer: TCT GGC GAA TTC TTT GAG AAC ATT
ACC(EcoRlI), 3’primer:GTG GTG CTC GAG TTA CAG CAC TGC
CAC(Xhol)E A}8-8}91 31, adenine deaminase A= 5’primer:
TCT GGC GAA TTC AGC GCT GCC AAA CTG CCC GAC C (EcoRI),
S’primer: GTG GT'G CTC GAG AGC CAC TTC CTT GAG CAC CTT
GC(XhoD)E ©] € %3} 01 GlcNAc-2-epimerase - A=
5’primer: TCT GGC GAA TTC GAG AAA GAG CGA GAG(EcoRI),
5’primer: GTG GTG CTC GAG TTA TTC CGC GCC TCG(Xhol)Z
o] FE3Itt. S5 2SS EcoRIZ} Xhol 5 ©]%- beta-
lactamase 4§ WA Ao 24, pET-bla-asp, pET-bla-ad, pET-
bla-GleNAcE Al %3131t}

2-2. T3 HHQF S CHEE U5

2 X Ao 2% pET-bla-asp, pET-bla-ad, pET-bla-
GIeNACZF 42} 323 ot BL21(DE3)S 2H2F 5 mLe] LB broth
o Y1 37°CellA 14A17F vk 5= A== LB brothE 96 well plate
o) 200 uLA AH$-31 ampicillin F5%5 0, 50, 100, 200, 400, 800
pg/mL L 91 Y] 579 st 75 OD(wavelength:
600 nm) #te] 0.057} =% TUA 911 37 °ColA] rpm 200
o= AT 22]aL 36AREA tie A SEE 71E818]
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Fig. 1. Folding analysis using reporter protein system in in vivo.
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Fig. 2. Construction of antibiotic resistance reporter using beta-lac-
tamase. The expression of target protein was followed after
beta-lactamase. The linker is consisted of 12 amino acids.
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Fig. 3. Growth of E. coli BL21(DE3) harboring pET-bla (A) and E. coli
BL21(DE3) harboring pET28a (B) on antibiotic agar plate
(50 pg/mL).
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Fig. 4. Cell growth rates of E. coli harboring pET-bla, pET-bla-asp,
pET-bla-ad, and pET-bla-GlcNAc at various concentration
of ampicillin (100, 200, 400 pg/mL).
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Fig. 5. Cell growth curve of E. coli harboring pET-bla (@), pET-
bla-asp (A), pET-bla-ad ('¥), and pET-bla-GleNAc (O) at
200 pg/mL of ampicillin. The cell were incubated at 37 °C
for 30 hours. 1 mM IPTG was added to each medium to
induce gene expression.
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