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VOC-free dry-cleaning using water-in-CO2 nanodispersions with pepsin

Masanobu Sagisaka, Tatsuya Saito, Shunsuke Ogiwara, Atsushi Yoshizawa
Hirosaki University, 0368561, Japan

Supercritical carbon dioxide (scCO2), has been the focus of considerable attention as an alternative to 
toxic organic solvents, prompting extensive research into the development of scCO2-based processes. 
The water/scCO2 nanodispersions (W/CO2 NDs) stabilized by CO2-philic amphiphiles have been 
anticipated to function as a “universal solvent,” given that it is an organized fluid combining the desirable 
characteristics of scCO2 with the solution properties of bulk water, with the capacity for circumventing 
the issues attendant with dry-cleaning and other technologies using VOC.
Recently, the W/CO2 NDs were obtained by the headgroup-free compound Nohead FC6-HC4 (C6F13-Ph-
COC5H11, Ph: phenylene) and tested for dry-cleaning. Although washing rate for protein was 0% in the 
use of scCO2 with separated water, it increased up to 12 %  by employing the W/CO2 NDs. Interestingly 
addition of pepsin in the W/CO2 NDs drastically improved washing rate, and achieved the washing rate 
28%. 
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Morphology control for nanophase separation structures in functional layers and 
application to electronic devices 

Takehito Kato
National Institute of Technology, Japan, Oyama College 771 Nakakuki, Oyama, Tochigi, Japan

Recent years have witnessed extensive research for the development of electronic devices such as solar 
cells, thermal electrical conversion devices, and light-emitting devices comprising organic and organic-
inorganic hybrid materials. For these applications, research targets are efficiency, stability, and function. 
Hence, morphology control of functional layers has emerged as an important research topic. On the 
other hand, photovoltaic cells, which are expected to serve as a clean and renewable energy source, are 
among the most abundant technologies for harnessing energy on earth, besides hydropower and wind 
power. Particularly, organic and organic-inorganic hybrid solar cells exhibit potential advantages like 
low manufacturing cost, low weight, and mechanical flexibility. These solar cells typically contain two 
electrodes and one photoactive layer. The photoactive layer is composed of bulk heterostructures of a 
p-type semiconducting material as the electron donor and an n-type semiconducting material as the 
electron acceptor. The typical thickness of a photoactive layer is of the order of a few hundred nanometers. 
Irrespective of the thickness of the film, the photoactive layer performs several functions such as light 
absorption, exciton generation and diffusion, charge separation, and transportation. About this research 
field, I will describe the effect of the morphology control of nanophase separation structures in the 
photoactive layer of organic thin-film solar cells and organic-inorganic hybrid thin-film solar cells, from 
the viewpoint of nano-biotechnology.
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Room Temperature Magnetic Sensors for Biomagnetic Sensing 

Dongfeng He
National Institute for Materials Science, Tsukuba, Ibaraki 305-0047, Japan

The electrocardiograph (ECG) is widely used as a diagnostic device to determine the status of cardiac 
activity; however, it is not possible to spatially understand the working of the heart using ECG, and 
it can only be roughly estimated from the waveforms in an ECG. The magnetocardiograph (MCG) 
can solute these problems. But the magnetic field produced by the heart is only about 100 pT, it needs 
high-sensitivity magnetic sensors to measure the MCG. Superconducting quantum interference device 
(SQUID) can be used to measure the MCG. But the SQUID needs cooling system and it is complex and 
expensive, which limits its applications on biomgantic sensing.
In recent years, the magnetic field resolution of room temperature magnetic sensors, such as flux gate 
sensor, magneto-impedance (MI) sensor, and magneto-resistance (MR) sensor have been improved a 
lot. Tens of picotesla (pT) or even picotesla level were achieved and their applications on biomagnetic 
sensing were also reported. We will summarize the recent researches in this field and also report our high 
sensitivity MI magnetic sensor with the magnetic field resolution of about 6 pT/√Hz.  
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Superhydrophobic Silicone Rubber Fabricated by ArF Excimer Laser for use in 
water

Masayuki Okoshi
National Defense Academy, Yokosuka, Kanagawa 239-8686, Japan

Silicone rubber, which is widely used in electrical and biomedical applications, was modified into 
superhydrophobic property by the formation of a textured Al thin film on the periodic microswelling 
structure fabricated on silicone rubber by the 193 nm ArF excimer laser-induced photodissociation 
of silicone. The texturing of Al thin film occurred automatically during the vacuum evaporation only 
on the silicone rubber, compared with the cases of a slide glass or silicone resin substrate, which were 
observed by the scanning electron microscope and atomic force microscope. As a result, contact angle 
of water on the samples with 50-nm-thick, textured Al thin films was estimated to be approximately 165 
degrees, compared to the sample without Al of approximately 155 degrees. As a result, a large air gap 
layer was formed between the Al-coated silicone and water; an electric field of 5 V/mm could be applied 
to the surface of the Al-coated silicone even in 3 wt% NaCl aqueous solution. In addition, the droplet 
of water or 3 wt% NaCl aqueous solution could be confined in the air gap layer; the electrolysis of the 
confined droplet occurred to generate a desired gas. This result will open up the silicone rubber-based 
microdevice operating in water can supply a desired product when and where need, for the application 
to a drug delivery system.

Biography
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Ultrasensitive biomarker detection by immune complex transfer enzyme 
immunoassay

Toshihiro Watanabe
Sysmex Corporation, 4-4-4 Takatsukadai, Nishi-ku, Kobe 651-2271, Japan

Immune complex transfer enzyme immunoassay (ICT-EIA) is one of the technologies which enables 
ultrasensitive measurements of protein biomarkers. The ICT-EIA uses two types of beads and sandwich-
shaped immune complexes are transferred from the 1st bead to the 2nd bead in the assay. The mechanism 
of ultrasensitive measurement of ICT-EIA is analyzed by making a detailed comparison between 
conventional sandwich enzyme immunoassay (Sand-EIA) and ICT-EIA. ICT-EIAs for cytokines were 
developed and the sensitivities were compared with the sandwich EIAs. ICT-EIAs had about 100 times 
higher sensitivities because of markedly decreased non-specific signals derived from non-specific 
binding of detection antibody conjugates onto the polystyrene bead. The results have enabled us to show 
the importance of reducing non-specific signals in EIAs to obtain higher sensitivities.

Biography
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A novel artificial phage for rapid diagnosis of live mycobacteria and testing the 
drug susceptibility of mycobacteria

Tianyu Zhang , Zhili Lu and Md. Mahmudul 
 Guangzhou Institutes of Biomedicine and Health (GIBH),Chinese Academy of Sciences (CAS),  
Guangzhou  510530,China

Tuberculosis (TB) which today claims more human life than any other infection is caused by 
Mycobacterium tuberculosis. Due to its slow growth, the clinical diagnosis of live M. tuberculosis bacilli 
from samples, such as sputum, blood or cerebrospinal fluid, is very time consuming. It takes 4 to 8 weeks 
for traditional culture method and 5 to 45 days for modern MGIT 960 system produced by BD company. 
It is relatively expensive using MGIT 960 system. Samples using both diagnoses can be contaminated 
easily and so the results are not dependable in such cases. Some patients even died before the diagnosis 
results come out. In addition, to test if the grown up colonies are drug-resistant or not, it takes at least 
another 9 to 12 days to get the susceptibility results even use the expensive MGIT 960 system.   
There are a few reports of phage-based assays for diagnosis of live M. tuberculosis and drug susceptibility 
testing which are not easy to use. We have created a novel artificial phage (ARP) and succeed in detection 
of mycobacteria, exclusively M. tuberculosis complex in 1 to 3 days, and even direct detection of drug 
susceptibility in decontaminated sputum samples in 3 to 4 days. It can also be used to test the phenotypic 
drug susceptibility of grown up M. tuberculosis colonies in 1 to 2 days, which can also be used for 
evaluating anti-TB activities of compounds against clinical drug-resistant M. tuberculosis. It is simple to 
perform and relatively inexpensive. 
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countries.

Tianyu Zhang, Adv Biochem Biotechnol 2019, 06:06
DOI: 10.29011/2574-7258-C1-008



Page 28

Biotechnology Research 2019
April 25–26, 2019 | Osaka, Japan

3rd International Conference on

Advances in Biotechnology
April 25–26, 2019 | Osaka, Japan

Effects of mutations in porcine miRNA-215 precursor sequences on miRNA-215 
regulatory function

Li Sun, Zhongcheng Gao, Kaiyu Dai, Yulu Du, Shenglong Wu and Wenbin Bao
Key Laboratory for Animal Genetics, Breeding, Reproduction and Molecular Design of Jiangsu Province, College of 
Animal Science and Technology, Yangzhou University, Yangzhou 225009, P. R. China

MicroRNAs (miRNAs) play an important role in animal growth and disease development, and sequence 
variation in microRNAs can alter their functions. Herein, we explored the effects of mutations in the 
miRNA-215 precursor sequence on the miRNA-215 regulatory network and resistance to Escherichia 
coli (E. coli). Polymerase chain reaction-single strand conformation polymorphism (PCR-SSCP) was 
used to detect sequence variations in Sutai and Meishan pigs. The miR-192 precursor sequence was not 
mutated, but the miR-215 precursor included an AT insertion mutation at position 6 (start from the 
first base of the miR-215 precursor) and a C/T mutation at position 43. Wild-type (WT) and mutant 
miR-215 precursor expression vectors were constructed to investigate the effects of sequence variation 
on expression of miR-215 and its target genes DLG5 and ALCAM, cytokine levels and E. coli adhesion. 
Compared with the WT control group, cells harbouring the C/T mutant vector displayed reduced miR-
215 expression, increased target gene expression, elevated cytokine levels and rising E. coli adhesion, 
whereas cells harbouring the AT insertion mutant vector were not significantly changed. The sequence 
variation in the miRNA-215 precursor may affect the miRNA-215 regulatory network, and alter the 
stability of intestinal epithelial cells (IPEC-J2 cells) and resistance to E. coli. Our findings provide 
guidance for future research on the regulatory mechanisms of miR-215 in porcine resistance to E. coli 
F18, and identifying effective genetic markers against this organism. 

Biography
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Nature-Mimetic smart alternating peptides: The next generation material for 
bioglue

Abu Bin Ihsan, Yasuhito Koyama
Toyama Prefectural University, Kurokawa 5180, Imizu, Toyama, 939-0398, Japan

Recently, we reported a practical synthetic technique for alternating peptides via catalystfree three-
component polymerization based on Ugi’s 4CC reaction using N-(1-p- methoxyphenethyl) (MPE) 
group as a new protecting group.1 As the applications of our invention, we herein discuss the impact 
of polypeptide sequence on thermal properties2 and the structural scope of alternating peptides as an 
adhesive material.
We prepared diblock, random, and alternating copolymers comprising a stoichiometric amount of valine 
as a hydrophobic unit and glycine as a hydrophilic unit. It was found that the  UV  spectra  of  aqueous 
solution of diblock copolypeptide exhibit a cloud point upon heating, while the alternating peptide 
shows an upper critical solution temperatrure (UCST) behavior. The random copolypeptide exhibits two 
transition temperatures owing to the  presence of both segregated and alternating polymer sequences 
in the polymer. We also investigated the application of alternating peptide to an adhesive material using 
Poly(Gly-Val) as a lead compound. Alternating peptide bearing glycine-N-butylphenyl glycine repeating 
units exhibits favorable properties as an adhesive material. The polymeric adhesive exhibited both a 
higher adhesive strength than that of conventional fibrin glue and a unique re-adhesion capacity.   
 

1) Y. Koyama, P. G. Gudeangadi, Chem. Commun. 2017, 53, 3846.
2) A. B. Ihsan, Y. Koyama, Polymer. 2019, 161, 197. 
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Global mapping of H3K4me3 and transcriptome analysis reveals genes involved in 
response to epidemic diarrhea virus infections in pigs

Qiufang Zong, Zhongcheng Gao, Haifei Wang, Shenglong Wu and Wenbin Bao
Key Laboratory for Animal Genetics, Breeding, Reproduction and Molecular Design of Jiangsu Province, College of 
Animal Science and Technology, Yangzhou University, Yangzhou 225009, P. R. China

Porcine epidemic diarrhea virus (PEDV) is currently detected as the main pathogen causing severe 
diarrhea in pig farms. Phenotypic alterations induced by pathogenic infections are usually tightly 
linked with marked changes in gene expression. We herein performed global mapping of H3K4me3 
and transcriptomic analyses in the jejunum of PEDV-infected and normal piglets using chromatin 
immunoprecipitation sequencing and RNA-seq techniques. A total of 1885 H3K4me3 peaks 
associated with 1723 genes were characterized. In addition, 290 differentially expressed genes were 
identified, including 104 up-regulated and 186 down-regulated genes. Most promoters of upregulated 
genes demonstrated higher H3K4me3 enrichment, indicating the associations of H3K4me3 with 
transcriptional activity. Some immune-related genes including OAS1, OAS2, EFNB2, and CKS1B with 
higher H3K4me3 enrichment and expression level post PEDV infection suggested the roles of H3K4me3 
deposition in promoting their expression. Transcription factor annotation analysis revealed two 
transcription factors IRF8 and KLF4 potentially involved in modulating the differential expression of 
gene clusters. Our work characterized the profile of H3K4me3 enrichment and gene expression patterns 
associated with PEDV infection in pigs. The results provided novel insights into PEDV infections and 
revealed previously unknown and intriguing elements potentially involved in the host responses. Our 
findings may contribute to identifying key regulators and genetic markers resistance to PEDV infections 
and developing diagnostic and therapeutic strategies to fight porcine epidemic diarrhea.

Biography
Qiufang Zong is a doctoral student of Yangzhou University, her manger is Animal Genetics, Breeding and Reproduction. And she is 
mainly engaged in pig disease-resistant breeding and reproduction.

Qiufang Zong, Adv Biochem Biotechnol 2019, 06:06
DOI: 10.29011/2574-7258-C1-008



Page 33

Biotechnology Research 2019
April 25–26, 2019 | Osaka, Japan

3rd International Conference on

Advances in Biotechnology
April 25–26, 2019 | Osaka, Japan

Development of a divergent synthetic approach toward sulfonium type 
α-Glucosidase inhibitors isolated from Genus Salacia

Weijia Xie
China Pharmaceutical University, Nanjing, China P. R.

Recently, a group of sulfonium type natrual products with potent α-glucosidase inhibitory activities were 
isolated from genus Salacia, plants traditionally been used for the treatment of diabetes in Sri Lanka and 
India. Their inhibitory activities against α-glucosidases were revealed as potent as those of clinically used 
anti-diabetics such as acarbose, volglibose. The chemical structures of these compounds were found quite 
unique, bearing specific thiosugar sulfonium moiety, which is believed to mimic the oxacarbenium ion-
like transition state of the enzyme-catalyzed hydrolysis of carbohydrates. Thus, these molecules have the 
potential to become a new type of lead compounds as α-glucosidase inhibitors, which could be further 
developed to a new category of anti-diabetics. Great efforts have been made for the total synthesis and 
structural modification of this series of natural products.
We have developed an efficient and divergent synthetic approach toward all the four de-O-sulfonated 
sulfonium type α-glucosidase inhibitors. The key strategy features a coupling reaction between thiol 
derivatives and a diiodide counterpart. The newly designed thiol coupling partner presented high 
chemical stability, while the other coupling partner diiodide could be easily obtained with increased 
overall yields when compared with conventional routes. The intermolecular nucleophilic substitution 
reaction followed by a diastereoselective intramolecular cyclization provided the target five-member 
sulfonium salt which was connected in an α-orientation to poly hydroxylated side chain moiety. This is 
the first report using one single strategy to accomplish all the four bioactive sulfonium salts which may 
have profound effects for their further pharmaceutical investigations.
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Metabolic Inhibition of Leptospira interrogans through Pseudopeptides: A Novel 
Therapeutic Alternative in Treatment of Leptospirosis 

Chandan Shivamallu1*, Govindaraju Shruthi1, Shiva Prasad2 and Balamurugan V3 
1Faculty of Life Sciences, Department of Water & Health, JSS Academy of Higher Education & Research, S.S Nagar, 
Mysuru- 570015, Karnataka, India. 
2Glimetomics Bioresolve Private Limited, Hootgalli Industrial Area, Mysuru-570018, Karnataka, India 
3ICAR-NIVEDI, New Yelahanka, Bengaluru-560064, India. ABSTRACT 

Leptospirosis is a zoonosis caused by gram-negative spirochete Leptospira interrogans. Leptospirosis claims 
millions of lives per annum throughout the world. Animals such as rat, dog, and cattle are the primary 
hosts of Leptospira. Humans are the accidental hosts of Leptospira and contract the disease from animals 
through contaminated water bodies and food especially during natural disasters such as earthquake and 
floods. The symptoms of the disease overlap with many other diseases such as flu, jaundice, hepatitis, 
etc., and are often misleading. Timely diagnosis and treatment of the disease is the key to the treatment of 
Leptospirosis. Upon prolonged infection, due to misdiagnosis, the infection leads to chronic conditions 
such as kidney failure, liver damage, meningitis, etc. Benzylpenicillin and doxycycline are only treatment 
options that are found to be effective against Leptospira. Due to anaphylaxis reaction to benzylpenicillin 
and emergence of drug-resistant strains treatment of Leptospirosis has become challenging and has 
caused a huge dearth in effective therapeutic alternatives. Hence, in the current study pseudopeptide, a 
peptidomimetic is used to treat Leptospirosis through metabolic inhibition of Leptospira. Pseudopeptide 
is used as an antileptospiral agent in vitro and also the efficacy of the pseudopeptide has been checked 
in the living organism through a novel infectious model developed in this study using chicken Chorio 
allantoic membrane through ex ova analysis.  
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