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Abstract: Although single-chain variable fragment (scFv) is recognized as a highly versatile scaffold  
of recombinant antibody fragment molecules, its overexpression in Escherichia coli often leads to  
formation of inclusion bodies. To address this issue, we devised and tested four different constructs,  
named v21 to v24, for producing anti-human epidermal growth factor receptor 2 (HER2) scFv.  
Among them, the v24 construct obtained from N-terminal fusion of maltose-binding protein (MBP)  
and subsequent tabacco etch virus protease (TEV) was identified as the most efficient construct for  
production of anti-HER2 scFv. Aided by the MBP tag, high-yield soluble expression was ensured  
and soluble scFv was liberated in cells via autonomous proteolytic cleavage by endogenously  
expressed TEV. The isolated scFv containing a C-terminal hexahistidine tag could be purified  
through a one-step purification via nickel-affinity chromatography. The purified scFv exhibited a  
strong (nanomolar Kd) affinity to HER2 both in vitro and in cells. Structural and functional stabilities  
of the scFv during storage for more than one month were also assured. Given the great utility of  
anti-HER2 scFv as a basic platform for developing therapeutic and diagnostic agents for cancers,  
the v24 construct and methods presented in this study are expected to provide a better  
manufacturing system for producing anti-HER2 scFv with various industrial applications.  
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Supplementary Figure S1. Raw data histograms of FACS analysis for binding of 
trastuzumab (Herceptin®) and v21–v24 products to SKOV3 (A) and MDA-MB-231 (B) cells.



Supplementary Table S1

Supplementary Table S1. Amino acid sequences of recombinant proteins expressed by 
v21–v24 constructs (for v23 and v24, regions for final products after enzymatic cleavage 
are indicated in red).

Construct Amino acid sequence expressed by the construct

v21

MDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSGVPS
RFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRSGGGGSGGGGSG
GGGSEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNG
YTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLV
TVSSASGSEQKLISEEDLHHHHHHTGGSTSELEFVD

v22

MKYLLPTAAAGLLLLAAQPAMAHMDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQ
QKPGKAPKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFG
QGTKVEIKRSGGGGSGGGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIH
WVRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYC
SRWGGDGFYAMDYWGQGTLVTVSSASGSEQKLISEEDLHHHHHHTGGSTSELEFVD

v23

MKTEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATGDGPDIIF
WAHDRFGGYAQSGLLAEITPDKAFQDKLYPFTWDAVRYNGKLIAYPIAVEALSLIYNKDLLPN
PPKTWEEIPALDKELKAKGKSALMFNLQEPYFTWPLIAADGGYAFKYENGKYDIKDVGVDN
AGAKAGLTFLVDLIKNKHMNADTDYSIAEAAFNKGETAMTINGPWAWSNIDTSKVNYGVTVL
PTFKGQPSKPFVGVLSAGINAASPNKELAKEFLENYLLTDEGLEAVNKDKPLGAVALKSYEE
ELAKDPRIAATMENAQKGEIMPNIPQMSAFWYAVRTAVINAASGRQTVDEALKDAQTNSSS
GENLYFQGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFL
YSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRSGGGGSG
GGGSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARI
YPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWG
QGTLVTVSSASGSEQKLISEEDLHHHHHHTGGSTSELEFVD

v24

MKTEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATGDGPDIIF
WAHDRFGGYAQSGLLAEITPDKAFQDKLYPFTWDAVRYNGKLIAYPIAVEALSLIYNKDLLPN
PPKTWEEIPALDKELKAKGKSALMFNLQEPYFTWPLIAADGGYAFKYENGKYDIKDVGVDN
AGAKAGLTFLVDLIKNKHMNADTDYSIAEAAFNKGETAMTINGPWAWSNIDTSKVNYGVTVL
PTFKGQPSKPFVGVLSAGINAASPNKELAKEFLENYLLTDEGLEAVNKDKPLGAVALKSYEE
ELAKDPRIAATMENAQKGEIMPNIPQMSAFWYAVRTAVINAASGRQTVDEALKDAQTNSSS
GESLFKGPRDYNPISSTICHLTNESDGHTTSLYGIGFGPFIITNKHLFRRNNGTLLVQSLHGV
FKVKNTTTLQQHLIDGRDMIIIRMPKDFPPFPQKLKFREPQREERICLVTTNFQTKSMSSMV
SDTSCTFPSSDGIFWKHWIQTKDGQCGSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNF
MELLTNQEAQQWVSGWRLNADSVLWGGHKVFMVKPEEPFQPVKEATQLMNGSSSSGEN
LYFQGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSG
VPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRSGGGGSGGGG
SGGGGSEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQG
TLVTVSSASGSEQKLISEEDLHHHHHHTGGSTSELEFVD
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