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Characterization of Cold-Adapted Protease from
Janthinobacterium livid PAMC 25641
Dongheon Lee, and Jong-il Choi*
Department of Biotechnology and Bioengineering, Chonnam National
University, 77 Yongbong ro, Buk gu, Gwangju 500 757, Korea

Because psychrophilic microorganisms have adapted to cold environments,
enzymes are also particularly active at moderate and low temperatures.
The cold-adapted protease produced by Janthinobacterium lividum
PAMC 25641 was extracted using anion-exchange chromatography,
with specific activity of 264 U/mg and an overall field of 12.5% and 110
+
kDa. Optimal pH range and temperature was 7.0-7.5 and 40℃. K and
+
Na metal ions stimulated enzyme activity with 118% and 115%
respectively. Enzyme activity was lowered by PMSF, while it has not
been affected by DTT, Tween-20, ethanol and EDTA. Protease gene was
inserted into the pET-28a(+) and transformed to E.coli BL21(DE3). Its
heterologous protease from soluble fraction of the cell lysate had 17.22
U/mg enzyme activity.
Keywords : Janthinobacterium lividum PAMC 25641, cold-adapted
protease

Enhanced Production of Multifunctional Oligosaccharide through
Porphyran Degradation by Construction of Artificial Enzymes
from Marine Microbes Derived
JooHee Han and Jeong Eun Hyeon*
Department of Food Science and Biotechnology, College of Knowledge-Based
Services Engineering, Sungshin Women's University, Seoul 01133, Korea

Porphyran, a polysaccharide composed of red algae, is a source of a
multifunctional oligosaccharide material and new biomass raw
materials with various physiological activities. The breakdown of
porphyrans into oligosaccharide is a process that provides excellent and
promising alternative resources, which is obtained by the glycolysis
using various porphyranolytic enzymes in several stages. In this study,
porphyran was extracted by grinding, sterilization, ethanol reaction,
extraction, heat treatment and drying method from porphyra Yezoensis,
and extracted porphyran was used as a substrate for the study. In addition,
we have established a method for efficient hydrolysis through an enzyme
complex obtained through cohesin-dockerin interaction that degrades
natural algal polysaccharides. The cohesin-dockerin interaction is
designed by genetically binding dockerin module to the end of an existing
enzyme, and then attaching cohesin module to obtain a protein complex.
The designed protein complex has been shown to approximately 2.0
times its activity on the substrate, which can be considered as a useful
way to obtain efficient oligosaccharides or monosaccharides through
hydrolysis of red algae.
Keywords : Porphyran, new biomass raw materials, multifunctional
oligosaccharide material
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Enzymatic Depolymerization of Ulvan by Using Ulvan Lyase from
Marine Microbes for Effective Low Molecular Weight Ulvan
Production
*

Yewon Jo, and Jeong eun Hyeon
Department of Food Science and Biotechnology, College of Knowledge-Based
Services Engineering, Sungshin Women's University, Seoul 01133, Korea

Ulvan, a polysaccharide derived from marine algae, is structurally
similar to mammalian glycosaminoglycans, so it is used in biomedical
research and medical applications. The biological activity of green algal
polysaccharides is affected by its molecular weight. Compared to high
molecular weight ulvans, low molecular weight ulvans exhibit more
reactivity, higher solubility and easier absorption. Therefore, a low
molecular weight ulvan depolymerization method is required to obtain
useful substances. In this study, we did several designs to enzymatically
depolymerize ulvan. First, ulvan lyase, which acts on the initial
decomposition of ulvan polysaccharides, was constructed as an enzyme
complex by dockerin-cohesin interaction. And then, green algae were
macerated with 2% cellulase and incubated at 55℃, and lyophilized
ulvan polysaccharide was extracted by adding 1% hydrogen peroxide
and reacted with the enzyme complex. As a result, the ulvan lyase enzyme
complex constructed by the dockerin-cohesin interaction depolymerized
ulvan 1.8 times more than the control group. This ulvan depolymerization
method can be used to develop pharmaceutical technology using various
properties of low molecular weight ulvan such as anti-coagulation,
antioxidant, and anti-tumor.
Keywords : Ulvan lyase, ulvan depolymerization, dockerin-cohesin
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Improved Antibacterial Efficacy of Endolysins Through Protein
Engineering
*

Yongwon Jung, Jonghwi Kim, Taehwan Jeong, and Heejoon Myung
Department of Bioscience and Biotechnology, Hankuk University of Foreign
Studies, Yong-In, Mo-Hyun, Gyung-gi Do 17035, Korea

Endolysin is a bacteriophage-encoded enzyme that degrades bacterial
cell wall when a bacteriophage bursts out in lytic replication cycle. While
wild-type endolysins are promising, protein engineering offers many
opportunities to increase its enzyme activity. In this study, we engineered
three types of endolysins. We constructed chimeric endolysins through
functional domain shuffling and fusion with two types of antimicrobial
peptide (AMP), KR12 or Cecropin A. An endolysin typically consists
of enzymatically active domain (EAD) and cell wall binding domain
(CBD). It is known that LysAm24 from phage AM24 infecting
Acinetobacter baumannii has a broad bactericidal activity against
various Gram-negative bacteria. So, we constructed a chimeric
endolysin composed of CBD from LysAm24 and EAD from a
Pseudomonas aeruginosa phage PBPA90. An endolysin’s efficacy
might be hampered due to the presence of outer membrane in
Gram-negative bacteria. Since AMPs destroy outer membrane, we fused
KR12 with endolysin PA90 and Cecropin A with endolysins 10-24(13),
PBEC30 and PBEC56. The engineered endolysins showed improved
antibacterial efficacy against various Gram-negative pathogens
including Pseudomonas aeruginosa, Klebsiella pneumoniae, A.
baumannii, and Escherichia coli.
Keywords : Engineered endolysin, domain shuffling, antimicrobial
peptide
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Heterologous Expression of Human Glutamine Transporters in
Escherichia coli

Metal-Mediated Protein Assembly Using a Genetically
Incorporated Metal-Chelating Amino Acid

Eyoung kim1, and Ok Bin kim1,2,3*
1
Department of EcoScience, Ewha Womans University, Seoul 03760, Korea
2
Interdisciplinary Program of EcoCreative, Ewha Womans University, Seoul
03760, Korea 3Department of Life Science, Ewha Womans University, Seoul
03760, Korea

Sooin Kim, Hyun Soo Lee*, Sanggil Kim, and Hyunjung Yoo
Department of Chemistry, Sogang University, 35 Baekbeomro Mapogu,
Seoul 04107, Korea

There have been many reports on the correlation between amino acid
transporters and diseases. Especially, glutamine is central role in growth
of cancer cells. Human glutamine transporter SLC1A5 (solute carrier
family 1 member 5) has 3 variants (var1, var2, var3). Among them, the
var3 was shown to promote cancer growth by expressing it in the
mitochondria of cancer cells. There are several difficulties to express
SLC1A5 in E. coli. The problem that lies codon bias can be solved by
pRARE2 plasmid which supplies tRNAs for 7 rare codones (AGA, AGG,
AUA, CUA, GGA, CCC, and CGG). We used four diverse vector systems
with different advantages: pET30b, pQE80L, pBAD30, pColdI. The
pET system is one of the most powerful system but is only applicable
in BL21 series due to T7 promoter. In contrast, the other 3 vectors can
be easily used with any E.coli host strain. The pQE system combines a
powerful T5 promoter (recognized by E. coli RNA polymerase) with a
double lac operator repression module to provide tightly regulated,
high-level expression. In lac promoter system there could be leaky
expression. In contrast, pBAD system has araPBAD promoter which
need arabinose absolutely for induction. And pBAD30 is low-copy
plasmid due to the p15A ori, and it helps with proper expression of
membrane proteins. pColdI has cold shock gene cspA promoter which
only can be transcripted below 15℃. In pCold system, The synthesis of
host-derived proteins is suppressed and the POI(protein of interest) can
be obtained at a low temperature. pBAD30 vector system is inducible
by arabinose and controlled by catabolite repression. In contrast, the
other vectors have T7 promoter (pET30b), T5 promoter (pQE80L), and
cspA promoter (pColdI), which do not require active CRP to start
transcription. So culture media for expression of SLC1A5 cloned in
pBAD30 should be prepared without glucose. The final obstacle to using
pBAD30 vector was that it has same ori with pRARE2: p15A. Since
pRARE2 has to be used for expression for all vector system, the ori p15A
of pRARE2 was replaced to ori pBR322.
Keywords : SLC1A5, vector systems

Many natural proteins function in oligomeric forms, which are critical
for their sophisticated functions. The construction of protein assemblies
has great potential for biosensors, enzyme catalysis, and biomedical
applications. In designing protein assemblies, a critical process is to
create protein–protein interaction (PPI) networks at defined sites of a
target protein. Although a few methods are available for this purpose,
most of them are dependent on existing PPIs of natural proteins to some
extent. In this report, a metal-chelating amino acid, 2,2′-bipyridylalanine
(BPA), was genetically introduced into defined sites of a monomeric
protein and used to form protein oligomers. Depending on the number
of BPAs introduced into the protein and the species of metal ions (Ni2+
and Cu2+), dimers or oligomers with different oligomerization patterns
were formed by complexation with a metal ion. Oligomer sizes could
also be controlled by incorporating two BPAs at different locations with
varied angles to the center of the protein. When three BPAs were
introduced, the monomeric protein formed a large complex with Ni2+.
In addition, when Cu2+ was used for complex formation with the protein
containing two BPAs, a linear complex was formed. The method
proposed in this report is technically simple and generally applicable to
various proteins with interesting functions. Therefore, this method
would be useful for the design and construction of functional protein
assemblies.
Keywords : Peptides and proteins, metals, oligomers
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Conversion of Racemic Unnatural Amino Acids to Optically Pure
Forms by a Coupled Enzymatic Reaction
*

Sooin Kim, Hyun Soo Lee , Hannae Lee, and Dongchan Kim
Department of Chemistry, Sogang University, 35 Baekbeomro Mapogu,
Seoul 04107, Korea

Genetic code expansion (GCE) technology is a useful tool for the
site-specific modification of proteins. An unnatural amino acid (UAA)
is one of the essential components of this technique, typically required
at high concentration (1 mM or higher) in growth medium. The supply
of UAAs is an important limitation to the application of GCE technology,
as many UAAs are either expansive or commercially unavailable. In this
study, two UAAs in a racemic mixture were converted into optically pure
forms using two enzymes, the d-amino acid oxidase (RgDAAO) from
Rhodotorula gracilis and the aminotransferase (TtAT) from Thermus
thermophilus. In the coupled enzyme system, RgDAAO oxidizes the
d-form of UAAs in a stereospecific manner and produces the
corresponding α-keto acids, which are then converted into the l-form of
UAAs by TtAT, resulting in the quantitative and stereospecific
conversion of racemic UAAs to optically pure forms. The genetic
incorporation of the optically pure UAAs into a target protein produced
a better protein yield than the same experiments using the racemic
mixtures of the UAAs. This method could not only be used for the
preparation of optically pure UAAs from racemic mixtures, but also the
broad substrate specificity of both enzymes would allow for its expansion
to structurally diverse UAAs.
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Keywords : Genetic code expansion, unnatural amino acids, D-amino
acid oxidases
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Synthesis of γ-valerolactone with High Enantiopurity Via a
Two-Step Chemoenzymatic Conversion of Levulinic Acid

Intervening Variable Sequence Regions of Homologous Sugar
Isomerases Define Thermal Adaptation Traits

Yurim Kim1, Hae Ji Jeon1, Jiyeoung Jeong1, Gyulim Oh1, Dohoon Lee2,
and Young Joo Yeon1*
1
Department of Biochemical Engineering, Gangneung-Wonju National
University, Gangneung 25457, Korea 2Green Chemistry and Materials
Group, Korea Institute of Industrial Technology (KITECH), Cheonan
31056, Korea

Jae Yoon Sung1, Keunyoung Yoo1, Yunhye Joo1, Sun-Mi Shin2, Sang-Jae
Lee3, Immanuel Dhanasingh4, Ngoc Kim Quyen Hoang4, Thịnh-Phát
4
5
4
1*
Cao , Seong-Bo Kim , Sung Haeng Lee , and Dong-Woo Lee
1
Department of Biotechnology, Yonsei University, Seoul 03722, Korea
2
School of Applied Biosciences, Kyungpook National University, Daegu
41566, Korea 3Major in Food Biotechnology, Silla University, Busan 46958,
4
Korea Department of Cellular and Molecular Medicine, Chosun University
School of Medicine, Gwangju 61452, Korea 5Department of Bio-Living
Engineering, Yonsei University, Seoul 03722, Korea

Conversion of levulinic acid to enantiomerically pure γ-valerolactone
is important for applications in green solvent, fuel and flavor industries.
Levulinic acid is obtainable from cheap, abundant and environmentally
friendly sources such as cellulosic biomass. Currently, there have been
difficulties in producing (R)-γ-valerolactone with a high yield and
enantiopurity from levulinate. In this study, levulinic acid was
transformed into (R)-γ-valerolactone through (R)-4-hydroxyvaleric
acid in two chemoenzymatic steps. For the first step, engineered
3-hydroxybutyrate dehydrogenase (e3HBDH) catalyzed levulinic acid
reduction to (R)-4-hydroxyvaleric acid. This was followed by the second
step where 1% sulfuric acid lactonized the (R)-4-hydroxyvaleric acid to
(R)-γ-valerolactone. In conclusion, (R)-γ-valerolactone was synthesized
with approximately 100% yield and >99% enantiomeric excess from the
free form of levulinic acid. References 1. Dohoon Lee, Young Joo Yeon,
Enantioselective chemoenzymatic synthesis of (R)-γ-valerolactone
from levulinic acid (2020), Process Biochemistry, 90, 113-117
Keywords : Chemoenzymatic conversion, levulinic acid, (R)-γ
-valerolactone

Hyperthermophilic enzymes share similar structural folds with mesophilic
counterparts. Nevertheless, they show extraordinary resilience and
robustness to stability. We hypothesized that homologous recombination
of core metabolic enzymes could efficiently generate stable offsprings
in extreme environments. To understand the contribution of intervening
variable sequences of a core metabolic enzyme to its intrinsic and
extrinsic properties, here we generated 625 chimeras using homologous
recombination from five distantly-related L-arabinose isomerases (AIs)
from extant origins. We chose 78 properly folded chimeric AIs with
altered temperature and pH optima for stability and determined the
three-dimensional crystal structures of hyperthermophilic and chimeric
AIs. The fitness landscape integrated with intermolecular interactionenergy analysis revealed adaptive genetic traits involving intra-subunit
salt bridges and inter-subunit metal-binding sites. Those residues
responsible for the thermostability of AIs are exclusive in variable
sequence regions. Interspecific displacement of region-specific variable
sequences through homologous recombination may be exploited to
provide an unprecedented repertoire of homologous enzymes to
environmental fitness.
Keywords : Recombination, self-assembly, environmental adaptation
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The Influence of Two Short Loop on the Thermostability of
Pullulanase Type I from Extremophilic Bacteria Deinococcus
radiodurans

Biochemical Identification of a New
1,3-α-3,6-anhydro-L-galactosidase Involved in Agar Degradation
in Streptomyces coelicolor A3(2

Seul-Ki Yang1, Min-Kyu Kim1, Sangyong Lim1, Cheon-Seok Park2, and
Jong-Hyun Jung1*
1
Radiation Research Division, Korea Atomic Energy Research Institute,
Jeongeup 56212, Korea 2Graduate school of Biotechnology and Institute of
Life Science and Resources, Kyung Hee University, Yongin 17104, Korea

Maral Tsevelkhoroloo, Soon-Kwang Hong*, and Chang-Ro Lee*
Department of Biological science, Myongji University, Yongin-Si, Gyeonggi-do
17058, Korea

Commercial α-amylases in industrial processing are required
thermostability. Deinococcus radiodurans is a extremophile and their
proteins showed extraordinary stability although their optimum growth
is 30℃. DrPul is pullulanase in D. radiodurans, its optimum temperature
was 55-60℃ but strongly reduced its stability (half-life, 1.5 min).
Multiple alignment analysis showed that Drpul had metal binding site.
In the presence of metal ions, its Tm value was shifted and exhibited 182
fold higher stability at 45℃ compared to the without calcium ion. The
structural analysis indicated that metal ion was coordinated by two short
loops. To reveal the effect of loop on the stability Asp574, Tyr576,
Asn917 residues were replaced to Ala. The mutants commonly showed
low binding affinity toward metal ion and stability was not boosted by
calcium ion. Interestingly, when both loops were tightly linked by
disulfide bond, the half-life of the mutant was 3.6 fold higher than wild
type in the absence of calcium ion at 45℃. It supported that the
immobilization of the loops could be a effective method for
thermostability improvement.
Keywords : Thermostability, metal binding site, loops
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The putative lacZ super family protein, SCO3479, from an agar
degrading bacterium Streptomyces coelicolor A3(2) was characterized
biochemically. The SCO3479 was annotated as beta-galactosidase and
expected to be involved in agar hydrolysis based on in silico analysis.
The DNA fragment (2988-bp) encoding the putative β-galactosidase
(NP_627681.1) was cloned into pET28A(+) vector and expressed in E.
coli BL21(DE3). The expressed SCO3479 (995 aa) was estimated as a
monomeric protein with MW of 108 kDa by gel-filtration chromatography.
The SCO3479 protein had α-neoagarobiose hydrolase (NABH) activity,
cleaving α-(1,3) linkage of neoagarooligosaccharides to produce
3,6-anhydro-L-galactose and D-galactose. The optimal condition for
SCO3479 was pH 6 and 30℃. The enzyme activity was enhanced by
MgCl2 and NaCl. SCO3479 also hydrolyzed neoagarotetraose into
3,6-anhydro-L-galactose and neoagarotriose, and NA6 into 3,6-anhydroL-galactose and neoagaropentaose, indicating that SCO3479 is a
neoagarooligosaccharide hydrolase enzyme, cleaving α-1,3-glycosidic
linkages and thus releasing 3,6-anhydro-L-galactose from the non-reducing
end of various NAOSs.
Keywords : Agar, Streptomyces coelicolor,, beta-galactosidase
[Supported by " Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Science,
ICT & Future Planning (NRF-2020R1F1A1060789)]
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Vector Optimization for Soluble Expression of Dengue Viral
Non-Structural Protein 1 in Escherichia coli
*

Eun-Jeong Kim, and Soo-Im Shin
Department of Biotechnology and Bioengineering, College of Engineering,
Chonnam National University, Gwangju 61186, Korea

Non-structural protein 1 (NS1) of dengue virus is one of the factors that
develop the diseases of severe dengue shock syndrome (DSS) and
dengue hemorrhagic fever (DHF) during the viral pathogenesis.
However, the mechanism of NS1 in the progression of the disease is
barely understood. Besides, efficient processes for the production of
recombinant NS1 as a soluble form have not been established. In this
study, we constructed soluble NS1 expression systems using two
different vectors. We genetically engineered 6xHis-tagged NS1 gene
within pUC19 or pET11a and expressed it in Escherichia coli system,
which is widely used and easily scaled-up. Notably, to acquire soluble
NS1, we fused the periplasm targeting signal sequence of amicyanin
protein that is encoded by mauC gene from Paracoccus denitrificans,
at the end of the N-terminus of NS1. The two expression systems with
different vectors are assessed for their soluble protein production ability
and confirmed expression of NS1 protein in the periplasm in E-coli. Our
work will further help to find the role of NS1.
Keywords : Recombinant NS1, protein expression optimization

Binding of a Nanodisc to Antibody Converts Antiviral
Mode-of-Action of Broad Neutralizing Antibody against Influenza
Viruses
Jaehyeon Hwang, Younghun Jung, Seokoh Moon, Hyunseok Oh, Soomin
Kim, Kyeong Won Kim, Jeong Hyeon Yoon, and Dae-Hyuk Kweon*
Departmnent of Integrative Biotechnology, Sungkyunkwan University,
Suwon 16419, Korea

Many studies have been conducted on broadly neutralizing antibodies
(bNAbs) against influenza viruses. However, these virustatic antibodies
lacking virucidal activity have shown limited antiviral potency. Here,
we developed a nanodisc providing the immunoglobulins with virucidal
efficacy by rupturing the viral envelope, resulting in augmentation of
antiviral effects. Nanodiscs carrying a Fc-binding peptide sequence
bound to bNAbs targeting stem region of hemagglutinin (HA) were
co-endocytosed into host cells. At low pH in the endosome, the
antibody-nanodisc conjugate (ANC) inhibited HA-mediated membrane
fusion due to the antibody’s HA binding while viral envelope was
disrupted by the HA that evaded arrest by antibody through
nanodisc-mediated virus perforation. Antiviral activity of bNAb was
amplified due to the dual mode-of-action of ANC. Administration of the
ANC, especially with a large nanodisc, reduced morbidity and mortality
compared with bNAbs alone in mouse models. Our results suggest that
the bNAbs with a virustatic mode-of-action could be converted a virucide
through conjugation to nanodisc.
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Keywords : Broadly neutralizing antibodies, nanodiscs, influenza
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Production of Recombinant GPCR Human Sweet Taste Receptor
and Interaction with Sweeteners by Docking Simulation
Gihyeon Chae, Si-Wook Jang, Na-Hee Jung, Hyun-A Kim, and
Kwang-Hoon Kong*
Department of Chemistry, Chung-Ang University, Seoul 06974, Korea

The perception of sweet taste is initiated by the activation of specific
chemo-sensory receptor T1R2-T1R3. In previous studies, we found that
the sweet-tasting protein brazzein was approximately 1800 times
sweeter than sucrose, and the mutated brazzein variant with 3 amino acids
was over 22000 times sweeter than sucrose. However, the mechanism
of brazzein’s sweetness is still unknown. In this study, recombinant sweet
taste receptor was produced in a bacterial expression system and the
interaction with sweet-tasting protein was investigated through
computer structure modeling and protein-protein docking simulations.
Recombinant hT1R2 and hT1R3 proteins were expressed using
Escherichia coli expression system and purified by His-tag affinity
chromatography. Because hT1R2 and hT1R3 are transmembrane
protein, transmembrane domain(TMD) was eliminated to enhance the
efficiency of protein expression. Through computer structure modeling
and protein-protein docking simulation, the protein structure models of
the receptor and one of its ligands, brazzein, were predicted and docked
with each other to generate five potentially important amino acids,
Lys174, Asp188, His189, Tyr416, and Pro440 on T1R2 subunit located
near the binding pocket. From these results, we were able to partially
elucidate the mechanism of tongue-to-brain sweetness by providing
important clues as to how sweetness is triggered.
Keywords : Taste receptor, recombinant protein, GPCR

P-15
Heterologous Expression and Characterization of
Molybdenum-Containing Formate Dehydrogenase (FDH) from
Eubacterium limosum KIST612 in Escherichia coli
Minji Kim, Stacy Simai Reginald, Hyeryeong Lee, Serah Choi, Basit
Sharif, and In Seop Chang*
Department of School of Earth Sciences and Environmental Engineering,
Gwangju Institute of Science and Technology, 123 Cheomdan-gwagiro,
Buk-gu, Gwangju 61005, Korea

Carbon dioxide (CO2) has received considerable attention as a source
for value-added chemicals and fuels. Although CO2 is abundant and
low-cost material, it has major drawbacks in terms of difficulties of
thermodynamics and kinetics to be converted as chemical feedstocks due
to the size of energy requirement for activating CO2 reduction. To
overcome the challenges and establish efficient CO2 reduction, it is
necessary to have an effective catalyst. Among the various catalyst for
CO2 reduction, biological catalysts (i.e., enzyme) are promising due to
their intrinsic characteristics such as high specificity to substrate. Herein,
we focused on a CO2 reducing enzyme, formate dehydrogenase (EC
1.17.1.9) which is capable of catalyzing CO2 reduction and formate
oxidation. FDHs existed in a diverse array of organisms can be divided
into metal-dependent FDHs and metal-independent FDHs. The FDH
from E. limosum KIST612 is selected as it is one of the sufficiently studied
acetogens which have natural metabolic pathway to fix atmospheric CO2
as their substrate. One of the gene clusters encoding the FDH, the operon
ELI_0994~0997 is identified for their CO2 reducing roles in the
Wood-Ljungdahl pathway. In this study, all genes in this cluster are
successfully transformed in E.coli and overexpressed under anaerobic
condition. These recombinant FDHs are purified and analyzed for their
CO2 reduction and formate oxidizing activities.
Keywords : CO2 reduction, Formate dehydrogenase (FDH), Eubacterium
limosum KIST612
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Gold Binding Peptide Fused Glucose Dehydrogenase
Gamma-Alpha Complex (GDHγα) on Nanopatterned Electrode
Surface Fabricated via E-beam Lithography
HyeRyeong Lee1, Taehoon Yi2, and In Seop Chang1*
1
School of Earth Sciences and Environmental Engineering, Gwangju
Institute of Science and Technology, 123 Cheomdan-gwagiro, Buk-gu,
Gwangju 61005, Korea 2Division of Liberal Arts and Sciences, GIST College,
Gwangju Institute of Science and Technology, 123 Cheomdan-gwagiro, Buk-gu,
Gwangju 61005, Korea

In this study, using the FAD-dependent glucose dehydrogenase
(FAD-GDH) as a model enzyme, it is aimed to control the enzymatic
orientation of the enzyme via site-specific fusion of gold binding peptide
in enzyme. Most importantly, positioning of synthetized fusion protein
would be regulated at nano-level, using nano-patterned electrode
fabricated through e-beam lithography technique. For this, 1) the
synthetic glucose dehydrogenase (GDH), consisting of the site-specific
expression of a gold binding peptide (GBP) on the α-subunit of GDH
which enables close proximity between enzymatic active and electrode
surface as well as DET of enzyme-electrode interface will be used; 2)
the number of GBP repeats fused to FAD-GDH would be optimized in
terms of enzymatic catalytic activity and binding affinity; 3) The
nano-patterned electrode would be fabricated via e-beam lithography
for its unit pattern to have diameter similar to that of target enzyme; 3)
the fusion protein will be immobilized on the nano-patterned electrode
surface and the binding morphology of enzymatic nanopatterns would
be investigated.
Keywords : Enzyme nano-patterning, enzyme electrode, binding
specificity
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