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Alpha-dependent oscillatory coupling accounts for the
inter-individual difference in spontaneous motor tempo
and context-dependent motor variations

Sai Sun'?, Janos NEGYESI®

! Frontier Research Institute for Interdisciplinary Sciences (FRIS)
2 Research Institute of Electrical Communication (RIEC)
3 Graduate School of Biomedical Engineering

1. Goals of the project

People tend to have their natural tempo preference in daily activities (such as walking,
speaking, music appreciation, etc.) and natural tempo variations in response to the
dynamically changing environments. Such internally generated behavioral dynamics could be
driven by intrinsic brain rhythms and rhythmic neural synchronization across different brain
wave frequency. Under this working hypothesis, we are aiming to:

1) Capture moment-to-moment tempo variability during spontaneous body movements using
music-paced spontaneous finger tapping task, and further uncover the hidden psychological
and physiological meaning of such spontaneous tempo variability.

2) Explore the spatial-temporal brain mechanisms responsible for the music-tuned tempo
variability during spontaneous body movements.

3) Decode individual spontaneous tempo variability based on intrinsic brain entertainment or
fluctuations across multi-states.

2. Methods

We captured self-initiated natural tapping tempo, and context-guided tempo variations across
three freely tapping sessions after fastest/natural/slowest tapping instructions individually.

A high-density (64 channels) electroencephalography (EEG) system (Biosemi Active Il) was
used to monitor the brain waveform. A compatible self-designed Arduino engineering tapping
device (Division of Technical Support, Iwate University, Morioka, Japan) was introduced to
capture finger tapping tempo and tempo variations.

At a behavioral level, we mainly focus on the individual tapping temp and tempo variations
during a consecutive 3-minutes tapping period (see Fig.1, Aim1). The spontaneous motor
tempo is defined as the mean frequency across 3 minutes. Three kinds of measurement are

used to quantify the Scientific question: What’s the nature (functional meaning) of
spontaneous motor spontaneous motor variability?
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At a neural level, we mainly focus on the 1) frequency-domain, in which a Fourier transform
function was used to quantify the alpha, theta, and other frequency features (see Fig.1, Aim2).
2) A whole brain cross-frequency coupling analysis was performed to quantify the long-range



neural synchronization across different brain wave frequencies.

Brain-behavior correlation. A correlational analysis between behavioral rhythms and intrinsic
brain rhythms was perform to identify the potential correlation, and further identify the target
mechanisms responsible for the motor tempo and tempo variations (see Fig.1, Aim3).

3. Results and discussion
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correlated with the Theta-alpha CFC modulates natural tempo and Alpha features (Frequency, Range,
inter-individual Spontaneous tempo variability Slope, Amplitude)
difference in natural ¥ 2oz
tempo  preference 3 S o1
but positively with E s,
spontaneous tempo 3 %D
. . . - -0.1
variations. Precisely, § y g E
; @ i

enhanced theta- 0 08 01 01 02 =02 30 1 2 3 10 Prok Noquatie
alpha oscillatory Theta-alpha coupling i WoE om & w
synchrony may Why is it important? Why is it important?
reflect slower > Long-range oscillatory = Intrinsic network

s e connections => May reflect attentional capacity/
self-initiated motor - May reflect attentional modulation/sensitivity etc.
tempo and control -
enhanced context- dependent  Fig.3: Theta-alpha oscillatory coupling accounts for natural
tempo variations (see Fig.3). tempo and tempo variations.

4. Conclusions

1.The intrinsic synchronization between theta (4-7Hz) and alpha (8-12Hz) is considered as
one underlying mechanism of naturally generated motor rhythms and variations.

2. The frontostriatal circuit is mainly engaged in regulating individual natural tempo preference
as indicated by our brain imaging study.

Our results may provide scientific guidance on state tuning via frequency-selective (mainly
alpha) rhythmic stimulation over frontal-striatal circuits to sustain motor stability and flexibility.

In the future, we will scrutinize the causal role of alpha and cortico-striatal networks in natural
tempo maintain and modulation via frequency-selective electrical or magnetic stimulation over
frontal-striatal circuits.
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Feasibility of Au/Silk Nanocarriers for Effective Drug
Delivery and Photothermal Ablation in Cancer
Combination Therapy

DAO Thi Ngoc Anh!, Ryota SawamuraZ2, Ryunosuke Karashimada2

! Institute of Multidisciplinary Research for Advanced Materials, *
Graduate School of Environmental Studies

1. Goals of the project

In our present study, we distributed Au NPs into silk matrix, to form a hybrid particle
in nanoscale with abilities to load various drugs, targeting delivery to tumor site and
control release of drug under various conditions. Meanwhile, Iki group are working on
cancer photothermal therapy agents (PTA), e.g. modified hydrophobic
diradical-platinum(II) complex, with expertise in in vitro measurements of photothermal
effect, cells cytotoxicity, subcellular imaging detection, etc. [1]

Therefore, we proposed this collaboration research with the following purposes:

e To study the photothermal properties of Au in hybrid NPs under laser excitation

e To understand the relationship between photothermal effect and drug release
behavior of Au/silk NPs

¢ To estimate the therapeutic efficiency in using Au/silk NPs as a drug carrier

2. Methods

¢ Functionalized Au NPs suspension were added to silk solution with various molar
ratios to obtain tunable composition of final Au/silk NPs.

e Multilateral characterization of Au and Au/silk NPs in parallel to the syntheses
for the controllability over the particles’ structures and functionalities.

« The composition can play a vital role to the drug loading and release as well as
detecting and targeting ability of Au/silk NPs.

+ Changes in temperature of Au/silk NPs with and without loaded drugs will be
monitored in a simulation of in vitro environment, under laser irradiation.

3. Results and discussion

Au/silk NPs showed controllable drug release behavior with plasmonic excitation
under the laser irradiation at certain wavelengths. Au NPs has been well-known for
photothermal properties. And in this study, it was found that the photothermal efficiency
of Au in hybridization with silk was exhibited, and there is a strong relationship between
photothermal properties of Au component and the drug release behaviors.

4. Conclusions
We were able to establish the correlation of Au/silk NPs composition and structure to

the photothermal effect and drug control release; and confirm the feasibility of Au/silk
NPs as an effective drug carrier system for photothermal and therapeutic cancer



therapies.
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1. HFZEEW

Social communication is vital for our well-being and team productivity. The recent
outbreak of COVID-19 has made online sociality a significant and central part of our
life. We now use online systems for various kinds of business and leisure activities
(e.g. classes, work meetings, social parties, etc). However, for many people, online
communication has more barriers and is less satisfactory than in—person communication.

One possible reason is that it is harder to feel “together,” 1i.e. ittaikan (—1{&
%), with other people online, and it is harder to form “oneness” for an online
group/team. During interpersonal activities such as joint movement improvisation
(Tseng et al., 2021), classroom teaching (Culbertson et al., 2015) and business
workgroups (van den Hout et al., 2018), members of a team occasionally report
experiencing a feeling of “sharing highs and lows.” This “team flow state” within
a group facilitates interaction and team performance. The studies on team flow and the
feeling of togetherness are still largely based on in—person activities and are usually
based on descriptive methods or phenomenological analysis.

In this joint research, we aim to synergize the strength of the team members and address
this important issue with behavioral and computational methods. We hope to establish
a quantitative and objective paradigm with the potential to be implemented in
educational, commercial, or industrial applications.

Our main purposes are to:

(1) Conduct experiments to investigate
what factors modulate team flow and the
feeling of togetherness for online |

interactions and meetings; We are together!

(2) Build and analyze a machine We are a team!

1ol®)

|
|
|
III' qa )

learning system that predicts the online
togetherness

(2;333

Figure 1. Desirable Online communication



What promotes and modulates social togetherness in an online meeting? Are factors
influencing the real-world team flow also effective in the virtual world? With limited
information available from online meeting platforms, do we adapt to use a different
set of information sources to form social impressions?

To answer these questions, we recruited 48 participants to join online experiments.
Participants were divided into groups of 4 participants. Each group discussed a topic
either in English (6 groups, 24 participants) or Japanese (6 groups, 24 participants).
We measure participants’ initial impressions for each other (Kato et al., 2020) at
the beginning, middle, and end of the meeting, and their feeling of togetherness and
flow at the end. We also measured Big—5 personality (Gosling et al., 2003; Oshio et
al., 2012) and Autism—Spectrum Quotient (Baron—-Cohen et al., 2001; Kato et al., 2020)
as the factors that could be related to their communication styles. We also manipulated
discussion topics as the experimental control factor: personal experience in the
COVID-19 situation (6 groups) and their view about the future world (6 groups).

3. BREBLOER

Our analysis of the experimental data suggests that the participants’ feeling of
togetherness correlated with the change of impression for others between before and
after the experiment, and also with some of their personalities. We also observed some
differences in the variables that correlated with the feeling of togetherness between
language groups, which suggests the factors that is related to the feeling of
togetherness might be different for people with different backgrounds.

4. FEwm

In this study, we conducted online experiments to investigate what promotes and
modulates social togetherness in an online. We obtained results that suggested that
the feeling of togetherness was related to the change of the impression for the others
or some personalities.

Using the data we collected, we plan to build machine learning models to predict
participants’  subjective ratings of  “togetherness” or “team—flow”  from
automatically extracted features from recorded videos. After successfully building a
model with high prediction accuracy, we next analyze what features are important for
the model to make predictions. These results about informative features give us insights
about how we can set—up online communication systems to improve togetherness and
team—flow.
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CBARCBARSEETED b 2EIRT 284555, A7) —=v IBE
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BRIV == v 7 EEBE L ZHFEEDO LY P Y —FZICOWT, D Python 27
7 b (Python3.7) #fEFH L C7 v X LB %2 L <, B MtE2ERT 5,
3. ¥vitadvyFuyrFa—vickiFs, 20224 6 A 10 H(E)F R 8 K 00
5y (HARH) U c—FRVIHC 5o 7ny 707wy 78y 22 O %
Gl —F S& 354, random.seed (S) 1T & Y ELEZ WAL T 5,

32. TV Y —FSEFMEICH A7) X+ ENTRIES Z HHE T 5,

3.3. number order = random.sample (ENTRIES, len (ENTRIES))IC L oT
J#K% 5 ENTRIES D&% > v v 7 AT 5,

3.4. number order DIEIC M%ZFIRIT 5,
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2.%:4F D Python 227 ) 7 b Tlx [y b 24 ~®D block height 629530-629534 @ 5
D7\ 7oy a D] ZEEE —FE LflIZRLTw5,
o 71y 7 ony v affild, https://explorer.btc.com/btc/block/[block height] 2> & Hif5
T & % . ffl:block height 629530 D 54 https://explorer.btc.com/btc/block/629530,
e Python X2V 7 M 27T % & TRLOEL TN TN D, EE — FHARLCRDY
IEFEITL CHRICKERA RO D,

Entries: [1, 2, 3, 4, 5, o6, 7, 8, 9, 10, 11, 13, 14, 15, 16,
17, 18, 19, 20, 21, 23, 25, 28, 29, 31, 33] (26 in total)
Random seed:

3328922384685780924223003444097241387041554684534517140

Result
Selected entries: [1, 2, 3, 5, 7, 8, 9, 10, 11, 16, 17, 18,
21, 23, 25]



[7 v & 28R %17 5 Python 22— F : https://ideone.com/IrZVK5]

import random

import platform

assert platform.python_version()[0:3] == "3.7", "Python version 3.7 must be used."

# The number of selections

NUM_SELECTED =15

# Entry numbers that passed the screening process (example is shown)

ENTRIES =[1,2,3,4,5,6,7,8,9,10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 28, 29, 31, 33]
assert NUM_SELECTED < len(ENTRIES), "Selection must happen"

# Block hashes from certain block heights that were previously announced:

# Below is the example by block heights 629530-629534.

hashes = [
0x00000000000000000006F349A A480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751 AE6BDF8F2F5F25ESD99E,
0x00000000000000000003A91B8D6D37940269AE8DE9219176DCD6BA448CE0ACTS,
0x0000000000000000000137A2AC232E19D2163A4A28B2F1F49CCD35052579451E,
0x00000000000000000008A17371CO0F62112227C28B83DD88C5218CAD648484E7F,

seed = sum(hashes)
random.seed(seed)

print("Entries:", ENTRIES, "(%d in total)" % len(ENTRIES)) print("Random seed: %d" % seed)
print()

number_order = sorted(random.sample(ENTRIES, len(ENTRIES))[0:NUM_SELECTEDY])

print("Result")

print("Selected entries:", number_order)
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Call for Proposals: Ensemble Grants for Early Career Researchers 2022

Takahiro Hanyu
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of Research Institute of Electrical Communication, Tohoku University

Hikari Shinya
Assistant Professor
Leader of Tohoku University Research Institutes' Ensemble Project Working Group

Research Institute of Electrical Communication, Tohoku University

The Ensemble Project for Early Career Researchers in Tohoku University will fund joint
research groups consisting of researchers from several departments in order to promote
collaboration among early career researchers in Tohoku University. The grants are intended to
support budding academic research projects that are created through interdepartmental

collaboration based on free individual ideas.

Proposals are invited to encourage new research start-ups or attempts at new developments that
broaden the scope of existing research. Early career researchers are welcome to apply, but those
who participate in the research group as co-investigators are not required to have any status, as
long as they meet the requirements for affiliation described in the guidelines. We welcome
applications based on new ideas and perspectives (not only the content of research, but also the

use of facilities in other departments to improve research efficiency).



Application guidelines

1. Period of research
From June 1, 2022 (scheduled) to March 31, 2023.

2. What is funded

We will provide research funds up to 500,000 yen for about fifteen projects. After a certain
period of time, the grants will be distributed to the departments of the Alliance of Research
Institutes and Centers, Tohoku University, to which the principal investigator belongs from

Research Institute of Electrical Communication, which is the department in charge of this year.

3. Eligible research projects
Collaborative research between multiple departments. The grants are open to research in all

fields. Interdisciplinary research is not a prerequisite.

4. Eligible applicants
Applicants (principal investigators) should be postdocs, research assistants, assistant professors,

lecturers, and associate professors (including special appointments) who belong to each
department of the Alliance of Research Institutes and Centers, Tohoku University. We especially
welcome applications from early career researchers. Co-investigators other than the principal
investigator are not subject to any restrictions on job title or status, but they are not eligible if it
is clear that the group in more than one department will no longer be included in the majority of
the research period due to graduation or completion of the course.

o Herein, the “Alliance of Research Institutes and Centers” refers to Institute for Materials
Research (IMR), Institute of Development, Aging, and Cancer (IDAC), Institute of Fluid
Science (IFS), Research Institute of Electrical Communication (RIEC), Institute of
Multidisciplinary Research for Advanced Materials (IMRAM), International Research Institute
of Disaster Science (IRIDeS), Center for Northeast Asian Studies (CNEAS), Frontier Research
for Interdisciplinary Sciences (FRIS), Advanced Institute for Materials Research (AIMR),
Research Center for Electron Photon Science (ELPH), and New Industry Creation Hatchery
Center (NICHe), International Center for Synchrotron Radiation Innovation Smart (hereinafter
the same).

o In the case of concurrently serving or concurrently serving (including the mentoring system of
the Interdisciplinary Research Institute), it is not considered to be more than one department
by itself, even if you are a member of a group with researchers belonging to a department of

the Alliance of Research Institutes and Centers, Tohoku University, which is your main activity



base.

e The applicant (principal investigator) must be able to use the university's budget management
system at one of the above departments.

e Only one application per person (including the principal investigator and co-investigator) is
allowed.

o If it is difficult to determine whether the composition of the members of the applicant's
representative/associate is eligible for the application, please check with the Young Ensemble

Project Working Group (WG) well in advance of the deadline.

5. Selection process

In order to discover budding research and support various researches, we will screen the content
of researches as a working group, and about 15 research projects will be randomly selected. After
the random selection, the decision will be officially approved by the Tohoku University Research
Institutes’ Director Meeting. Applications that fall under any of the following categories will not
be accepted for screening.
e Applications that do not meet the eligibility and requirement in this guideline

» The member composition does not correspond to multiple departments. If the applicant is
unable to make a clear judgment by himself/herself, please check with the WG well in
advance of the deadline.

» The applicant is not a postdoctoral researcher, assistant professor, assistant professor, lecturer,
or associate professor (including specially-appointed/specified professor) belonging to one
of the departments of the Alliance of Research Institutes and Centers.

» The application is more than two pages long.

» Applications that are identical or very similar to previously awarded proposals. If you are
applying for a research proposal that may be judged to be similar to your own previously
accepted research, please indicate the differences from your previous proposal in the
"Differences from previously accepted proposals" section of the application form.

» Applications that do not show the minimum research content.

» Applications without justification in the necessary expense breakdown

6. Continuation of research in the next fiscal year

We will conduct a peer review at a symposium to be held around February 2023 by all
participants and invited faculty members, and select two or three proposals for continuation in the
next fiscal year (April 2023-March 2024, with a maximum research grant of 1,000,000 yen) in
April 2023. The same proposal can be continued for up to one year (one year of new proposal

plus one year of continuation).



7. Application form and submission
Please prepare the application form using the distributed application form, convert it to PDF,
and the prepared application should be submitted by the principal investigator using the web form

below by the deadline. Submissions in a different format or overdue will not be accepted.

https://forms.gle/ MMvpXTuUMAV5dAuB6
Deadline: Friday, June 3, 2022

8. Reporting

At the end of the research period, the grant awardees are required to submit a report of their
research results in the prescribed format (the contents of the report are available on the website
of the Ensemble Project for internal use only). They are also invited to present their research ideas
and results at a symposium to be held during this fiscal year. When you publish your results,

please indicate that they were supported by this program.

9. Management

You are expected to conduct your research in accordance with all the rules and instructions of
the university and your department regarding safety and health management, network
management, prevention of research fraud, and legal compliance. Please note that we will

discontinue the support if it is judged that you have deviated from the above.

10. Notes
In the event of discrepancy between the English version and the Japanese version of the

application guidelines, the Japanese version shall prevail.

If you have any questions about the application guidelines, please contact us.
Tohoku University Research Institutes' Ensemble Project Working Group

ensemble_secretariat [at] fris.tohoku.ac.jp



How to prepare the application

The application form should be one or two pages.

1. Research group
e The research group should be composed of faculty, researchers, and technical staff members
belonging to multiple departments of Tohoku University (research institutes, centers,
graduate schools, etc.). In addition to the above, external members may be included as co-
investigators. Please add © in front of the principal investigator's name.
o [f the department to which you belong and the department in which you are mainly active
are different (e.g., if you hold concurrent positions in multiple departments), please list both

the department to which you belong and the department in which you are mainly active.

2. Research expenses breakdown
e Research expenses are limited to equipment, supplies, travel expenses, honoraria, and
personnel expenses necessary to carry out this research. (Expenditures that are considered

appropriate for running a laboratory or for other research projects are not allowed.

3. Plan of research
e If you are applying for a research proposal that may be judged to be similar to your own
previously accepted research, please indicate the differences from your previous proposal in
the "Differences from previously accepted proposals" section of the application form.

e Please describe the plan for one year, not assuming continuation.

4. Other research grant applications
e This grant does not restrict duplicate applications with other research funds, but if there are

restrictions on other research funds, please apply with consideration.



Procedures for random selection of proposals

1. All applications will be assigned entry numbers 1, 2, 3, ..., N, starting from 1 and increasing by 1,
in the order in which the applications are received.

e The entry number will be assigned at the time the application is first submitted, even if the

application is resubmitted within the period or withdrawn after submission.

o The entry number will be notified to the applicant at the time of acceptance or closing of the call.

2. Screening of applications will be done by the WG based on the application guidelines. The WG
determines M, the number of proposals to be adopted (M ~15). If the number of proposals that pass
the screening does not significantly exceed 15, all proposals may be accepted after adjusting the
amount. The screening and the decision on the number of proposals to be adopted will be made by

June 9, 2022.

3. The entry numbers of the applications that passed the screening will be randomly ranked using the
attached Python script (Python 3.7), and the top M applications will be accepted.

3.1.  Let the sum of the block hashes of the first five blocks in the Bitcoin blockchain after 8:00
a.m. (Japan time) on June 10, 2022, be the random seed S. Initialize the random number with
random.seed (S).

3.2.  Prepare a list ENTRIES with the entry numbers in ascending order.

3.3.  Shuffle the order of the presentation numbers ENTRIES by number order =
random. sample (ENTRIES, len (ENTRIES)).

3.4.  Inthe order of number_ order, M proposals will be accepted.

4. The list of entry numbers that have passed the screening in 2. and the random number seed used in

3.1 will be made public when the approved proposals are decided and notified.



Notes

1. A new Bitcoin block is created approximately every 10 minutes. Each time a block is created, the

block height is increased by one, and the block-specific hash value (a 32-byte number) is determined.

The block hash value is suitable as a random seed for random selection because it has the following

properties

o It is very difficult to know the block hash to be generated in the future and to set it to the desired

value (virtually impossible due to the cost of tens of millions of yen). Therefore, it is (virtually)

impossible to predict or manipulate the results of random selection before the deadline.

e Once the block hash is determined, its value can be obtained by anyone. Therefore, anyone can

verify later that the random selection process is not fraudulent or erroneous by using a random

seed calculated from the block hash value.

. The attached Python script shows an example of using "the sum of five block hashes of bitcoin

block height 629530-629534" as a random seed.
o The block hash value can be obtained from https://explorer.btc.com/btc/block/[block height] (e.g.,
for block height 629530, see https://explorer.btc.com/btc/block/629530).

e When you run the Python script, you will get the following results. As long as the random number

seed is the same, the same result is obtained no matter how many times the script is run.

Entries: [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 1le6, 17,
18, 19, 20, 21, 23, 25, 28, 29, 31, 33] (26 in total)
Random seed:

3328922384685780924223003444097241387041554684534517140

Result
Selected entries: [1, 2, 3, 5, 7, 8, 9, 10, 11, 16, 17, 18, 21, 23,
25]



Python script for random selection : https://ideone.com/IrZVK5

import random

import platform

assert platform.python_version()[0:3] == "3.7", "Python version 3.7 must be used."

# The number of selections

NUM_SELECTED =15

# Entry numbers that passed the screening process (example is shown)

ENTRIES =[1,2,3,4,5,6,7,8,9,10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 28, 29, 31, 33]
assert NUM_SELECTED < len(ENTRIES), "Selection must happen"

# Block hashes from certain block heights that were previously announced:

# Below is the example by block heights 629530-629534.

hashes = [
0x00000000000000000006F349A A480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751 AE6BDF8F2F5F25ESD99E,
0x00000000000000000003A91B8D6D37940269AE8DE9219176DCD6BA448CE0ACTS,
0x0000000000000000000137A2AC232E19D2163A4A28B2F1F49CCD35052579451E,
0x00000000000000000008A17371CO0F62112227C28B83DD88C5218CAD648484E7F,

seed = sum(hashes)
random.seed(seed)

print("Entries:", ENTRIES, "(%d in total)" % len(ENTRIES)) print("Random seed: %d" % seed)
print()

number_order = sorted(random.sample(ENTRIES, len(ENTRIES))[0:NUM_SELECTED])

print("Result")

print("Selected entries:", number_order)



Ensemble Grants for Early Career Researchers 2022 Application Form

Principal .
. ! l,p a Name E-mail
investigator
Project title
Requested budget | 0,000 yen
Research group Name Affiliation, job title Role in the proposed project
(Principal investigator
and co-investigators) © (principal
investigator)
Budget Equipment: yen (the name of equipment)
breakdown Supplies expense: yen (details)
Travel expense: yen (schedule, purpose)
Personnel expense: yen (details)
Other: yen (details)

The application form should be one to two pages long. Please be concise, adjusting the space for each section as

appropriate. Please delete the notes in blue italics and convert to PDF for submission.

[Background and purpose of the joint research]

(Figures and tables may be used.)

[Research plan and methods]
(Figures and tables may be used. The research period is from June 2022 (tentative) to March 2023)

[Differences from previously accepted proposals]
(For applications that may be considered similar to the applicant's previously accepted Ensemble Grants for Early

Career Researchers, please describe the differences in the current application.)
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