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#£Z8EH:  Bioconjugation of Au25 Nanocluster to Monoclonal Antibody

AEUE:

Life on Earth is built of proteins. By studying protein structure we can understand it better.Cryogenic Electron
Microscopy (Cryo-EM) is an advanced type of electron microscopy that is widely used to study proteins and other
organic material. Contrary to conventional electron microscopy, the advantages of this method include use of mild
conditions — analysis at low temperatures and use of low power electron beam for irradiation. Importantly, protein
samples can be prepared by freezing in water. The use of frozen, hydrated samples allows protein to retain its
structure during analysis. However, the use of mild conditions results in low signalto-noise ratio of Cryo-EM images.
This problem can be solved by applying gold nanoparticle labelling.

The interaction between antibody and antigen is very important for our immune system. Because antibodies can
recognize antigens, we can also use them as markers for Cryo-EM samples. Antibodies modified (decorated) with
gold nanoparticles help us see more details in Cryo-EM images and thus increase the signal to noise ratio. The
conventional gold nanoparticles (> 5 nm in size) are sometimes difficult to handle, can disconnect from protein

and lead to false result in Cryo-EM.

To improve the signal to noise ratio, we decided to attach smaller, atomically precise nanoparticles to antibody, to
create a new type of marker for CryoEM. As a result of collaboration between Kanai-laboratory (UTokyo, Graduate
School of Pharmaceutical Sciences) and Tsukuda Laboratory (UTokyo, Graduate School of Science) we developed
a method of antibody modification (bioconjugation at tryptophan and lysine) that can be used to attach a special
type of gold nanoparticle — called gold nanocluster (Au25) to antibody trastuzumab. We then analyzed this
protein-cluster conjugate under Cryo-EM with the help of

Kikkawa Laboratory (UTokyo, Graduate School of Medicine).

In this presentation | would like to tell you the story of how we succeded in producing the first ever conjugate of
Au25 cluster and antibody.
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- Fellow’s name (&M 4 ) MALAWSKA KATARZYNA JOANNA_(ID No P 23408)

- Name and title of the lecture assistant (GEZ4ENIE D-K4)
Ms. Irie Yu

- Participating school (%4:4): Chiba Prefectural Sakura High School
- Date (EMERM): 14.05.2024 (Date/Month/Year: B/B/4E)

- Lecture title (E=gEH):
Bioconjugation of Auzs nanocluster to antibody

- Lecture format (GE&#=():
@ XOnsite - [Online (Please choose one.) (X = A2Z742) (EBLMERZELY,))
®Lecture time (E=MfHE) _ 40 min (2), Q&Atime (EEEEZERME) _ 55 min (&)
@ Lecture style (ex.: used projector, conducted experiments)
(EEAE B ToPzo—ERICKDEER. RBR-REOHELLY))
| used a projector, laser pointer and slides prepared in MS Power Point.

- Lecture summary (GE&#%E): Please summarize your lecture within 200-500 words.

Life on Earth is built of proteins. By studying protein structure we can understand
it better. Cryogenic Electron Microscopy (Cryo-EM) is an advanced type of electron
microscopy that is widely used to study proteins and other organic material. Contrary to
conventional electron microscopy, the advantages of this method include use of mild
conditions — analysis at low temperatures and use of low power electron beam for
irradiation. Importantly, protein samples can be prepared by freezing in water. The use
of frozen, hydrated samples allows protein to retain its structure during analysis.
However, the use of mild conditions results in low signal- to-noise ratio of Cryo-EM
images. This problem can be solved by applying gold nanopatrticle labelling.

The interaction between antibody and antigen is very important for our immune
system. Because antibodies can recognize antigens, we can also use them as markers
for Cryo-EM samples. Antibodies modified (decorated) with gold nanoparticles help us
see more details in Cryo-EM images and thus increase the signal to noise ratio. The
conventional gold nanoparticles (> 5 nm in size) are sometimes difficult to handle, can
disconnect from protein and lead to false result in Cryo-EM.



To improve the signal to noise ratio, we decided to attach smaller, atomically
precise nanoparticles to antibody, to create a new type of marker for CryoEM. As a result
of collaboration between Kanai-laboratory (UTokyo, Graduate School of Pharmaceutical
Sciences) and Tsukuda Laboratory (UTokyo, Graduate School of Science) we
developed a method of antibody modification (bioconjugation at tryptophan and lysine)
that can be used to attach a special type of gold nanoparticle — called gold nanocluster
(Auzs) to antibody trastuzumab. We then analyzed this protein-cluster conjugate under
Cryo-EM with the help of Kikkawa Laboratory (UTokyo, Graduate School of Medicine).

In this presentation | explained students about of how we succeded in producing
the first ever conjugate of Auss cluster and antibody. The first part of the lecture also
contained basic information about Poland (geography, language and cultural customs,
plus photos from my hometown, Krakow) and myself, that hopefully encouraged students
to visit my country in the future. By mentioning several famous polish scientists and
artists (Maria Sktodowska-Curie, Mikotaj Kopernik and Fryderyk Chopin) and introducing
our Group and the cutting-edge research at Kanai Laboratory, | hoped to instill the
passion for science in these young students attending my lecture.

Malawska, K.J.; Takano, S.; Oisaki, K.; Yanagisawa, H.; Kikkawa, M.; Tsukuda, T.; Kanai M.:
Bioconjugate Chem., 2023, 34, 4, 781.

@ Other noteworthy information (ZF®hiFET REEIE):

We (the Lecture Assistant and |) were greeted at Keisei Sakura Stn. by Asano-sensei from Sakura
HS, with whom | exchanged many emails prior to the event. We traveled to school by car, even
though it is located close to the station, which is very, extremely kind of the Organizers. The
meeting was organized in an older part of the School, where lectures are held, but the room was
well equipped and | had no technical problems with my presentation. | met several teachers before
my talk. About 40 students attended the lecture. The group mostly consisted of male students.
The students were very kind, attentive and did not interrupt me during my talk. After the talk they
were given about 10 min to think about their questions. | received a total of about 10 questions,
90% of which were absolutely excellent questions, very relevant to the scientiffic part of the
presentation. | am truly impressed because | felt my lecture could be too difficult to HS students.
The questions were asked in perfect English which made me happy, there was no need for
translation from Japanese by the Lecture Assistant. One thing that bothers me though, is that
there was no single question from the female students in audience, | even tried to encourage
them a little bit but sadly it was not succesful. Overall | think the students enjoyed my presentation
and the materials such as keyword list which | provided prior to the lecture were very helpful in
understanding the content. To sum up, | am very happy about my experience.

- Impressions and comments from the lecture assistant (EZE#BIFEOAMNS. KTATSLIZHTS
ER-BEEAHYELIL, BRELLLET . ):

BREIEZELEO. EREDALNPEETRAL—XZOYRYTETHEY., REEBFLERLEL

fzo NEAMREELREHMDOHARICEAL TRREITD. FERITEELRERITG>FERVET,



	s0514_4497
	f0514_4497

