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Long-term overseas dispatch program in Utrecht University

Kaori Machitani

to take part in research activities in Utrecht

University for three months, from October 2013. s
Professor Wim Hennink, who is a head of S
pharmaceutics department, accepted me kindly to H
join his group. I had been interested in his group CN
because their main focus is on gene therapy, which \OF\/OL
coincides with my research topic in the University o 07 NH

of Tokyo. Moreover, I had once visited his K(
o
NG

I have done long-term overseas dispatch program @
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O+ _NH

y'n

laboratory in March 2013 as short-term overseas 0o

training by MERIT, and given an offer from him for

short stay. Indeed, I was eager to learn from him, so I
N/
|

it was a great opportunity to find this program as a

chance to actualize it. , )
. Figure 1. Chemical structure of the
To demonstrate gene therapy, gene dellVery p(HPMA-DMAE-co-PDTEMA)-b-PEG

system, sending therapeutic genes and promoting
protein expression at the target sites, is inevitable. On this point, polymeric micelle,
which is formed by polyion complexation between nucleic acid and block copolymer of
poly (ethylene glycol)-b-polycation (polyplex micelle), is an attractive system. However,
cytotoxicity due to cationy of the polyplex micelle still remains as a big problem.

Concerning this, I carried out a study with help of Luis Novo, a doctoral course
student there, on establishing feasible low-cytotoxic gene delivery system with polyplex
micelle formed between p(HPMA-DMAE-co-PDTEMA)-b-PEG (pHDP-PEG, Figure
1.) and plasmid DNA (pDNA) or small interfering RNA (siRNA); both are often used
nucleic acids to code therapeutic genes in gene therapy. pHDP-PEG was recently
synthesized polymer by Luis, and it had enabled formation of polyplex micelle without
cationic chain by 3 step process'; (DFormation of polyplex micelle driven by charge
neutralization between nucleic acid and pHDP-PEG, (@ Stabilization of polyplex
micelle structure by formation of disulfide crosslinking, (3)Decationization of polyplex
micelle by cutting off cationic chain by hydrolysis reaction'. Indeed in this system,
cytotoxicity was confirmed to be low by in vitro experiment'. However, the
decationization simultaneously causes destabilization of polyplex micelle, because it
requires entrapment of nucleic acid inside polyplex micelle stably, without electrostatic
interaction, but only with disulfide crosslinking. As this problem is more significant for
shorter nucleic acids, it seemed almost impossible to apply this system on siRNA (21~
23 bp), although pDNA could be nicely entrapped inside polyplex micelle only with
disulfide crosslinking.

However, as a result of my three months research, I managed to modify the system and



achieved to make it applicable for siRNA. First of all, I analyzed pDNA polyplex
micelle prepared with previous method, and brought up a hypothesis that formation of
crosslinking between several polyplex micelles may be contributing on destabilization.
Then, I seeked a substitutional crosslinking reagent, and found out one which enables
formation of disulfide bond only inside single polyplex micelle, without degrading its
bio-functionality as a gene carrier. With an expectation that this crosslinking reagent
may enable tighter entrapment of nucleic acid inside polyplex micelle, siRNA polyplex
micelle was prepared. As a result, indeed it was confirmed that siRNA was stably
entrapped inside decationized pHDP-PEG polyplex micelle. This polyplex micelle is
now under investigation on its bio-functionality, with in vitro and in vivo experiments
by Luis.

Through the research activities, I admired the lab members that they process research
very efficiently with less waste of time. Not only that, thorough many of fruitful
discussions with lab members, I could also feel “foreign students” are same to me on
the point that they are also struggling everyday and trying to solve problems step by
step as I do in Japan. Indeed, I thought it was a good change of me that I could feel
them as not superhuman beings but my colleagues.

In addition, I thought another relish of this program was to discuss things besides
science, which maybe difficult to experience in such short meeting as conferences. In
my case, lunchtime was the best chance to have conversation with many people. Most
of the day, Dutch, Spanish, Portuguese, Iranian, Indonesian, Chinese and I had lunch
together and had many talks about politics, economies, histories, cultures, personal
connections or future visions, and so on. I was impressed that they regard personal
connections as a very important issue and handling it nicely. Also, it helped me a lot to
broaden my vision to pick up cultural difference between each country and discuss
about what is the most suitable way in business for each of them.

Thus, the long-term overseas dispatch program by MERIT gave me a great
opportunity to perceive international visions, in order for me to contribute in any field
of industry, government and academia, or even several of them. I will keep on striving
to become a great researcher, based on this precious experience I had in this three
months.
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