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The message from President of ISOBC

The United Nations has declared the year of International Year of Basic Sciences
for Sustainable Development (IYBSSD 2022). Ancient Iranian scientists have
played a major role in fundamental knowledge and basic sciences with
sustainable attention thousands of years ago.

Hope that the ancient Iranian scientists will be recognized again this year and their
global knowledge and scientific cooperation will be republished in today's
worldwide languages.

Iran Society of Biophysical Chemistry celebrates this year IYBSSD 2022 at the
beginning of the 15th century solar Hejri calendar (SH.) and wishes health, peace
and happiness to all the people and scientists of the world.

Ali A. Moosavi-Movahedi

President of

Iran Society of Biophysical Chemistry (ISOBC)
March 21, 2022

Nowrouz 1401



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjVvb2889b2AhWVtqQKHa4eB34QjBB6BAgFEAE&url=https%3A%2F%2Fwww.iybssd2022.org%2Fen%2Fabout-us%2F&usg=AOvVaw3xNRW9bMddzi3-Pqdft9GL
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjVvb2889b2AhWVtqQKHa4eB34QjBB6BAgFEAE&url=https%3A%2F%2Fwww.iybssd2022.org%2Fen%2Fabout-us%2F&usg=AOvVaw3xNRW9bMddzi3-Pqdft9GL
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Artwork for the front cover of The Journal of Physical Chemistry B

The Journal of Physical ChemigiiyCwas established in 1896 focusing on Physical Chemistry
reposts which makes it the second oldest journal of the American Chemical Society (ACS). The
Journal of Physical ChemistryJBC Bis a peer-reviewed scientific journal that covers research
on Biophysical Chemistry. It has been published weekly since 1997 by the ACS with an h-index of
392.

The outcome of Payam Arghavani’s thesis, PhD candidate in biophysics from Biophysical
Chemistry Lab (bcl.ut.ac.ir), Institute of Biochemistry and Biophysics (ibb.ut.ac.ir), University of
Tehran under supervision of Ali A. Moosavi-Movahedi, Professor of Biophysics was published the
paper entitled “Inhibiting mTTR Aggregation/Fibrillation by a Chaperone-like Hydrophobic Amino
Acid-Conjugated SPION” in the JPC B. It is worth mentioning that the artwork designed by the
authors of this paper was selected by the deputy editor of the JPC B for the front cover which
was published in volume 126, number 8, in 2022.

THE JOURNAL OF

PHYSICAL
CHEMISTRY e

A JOURNAL OF THE AMERICAN CHEMICAL SOCIETY pubs.acs.org/JPCB

@ ACS Publications

Prepared by:
Payam Arghavani, PhD in Biophysics Institute of Biochemistry and Biophysics, University of Tehran



https://pubs.acs.org/doi/abs/10.1021/acs.jpcb.1c08796
https://pubs.acs.org/doi/abs/10.1021/acs.jpcb.1c08796
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Rapid Equilibrium Dialysis

Nowadays, equilibrium dialysis is considered as an accurate and “gold standard” approach to
study and investigate drug- proteins binding. The elucidation of drug—protein binding is
important in the pharmaceutical development process because it can affect pharmacokinetics
and pharmacodynamics of drugs [1]. Equilibrium dialysis is a concentration-driven process in
which the free drugs with small amount of plasma can diffuse through a semipermeable
membrane and be separated from protein-drug complexes. The traditional method of
equilibrium dialysis is time-consuming and needs high volumes of plasma. Furthermore, it is hard
to be automated. To overcome these problems, rapid equilibrium dialysis (RED) device has
recently been introduced to improve the efficiency of conventional equilibrium dialysis approach
by its unique design. RED device is made up of a Teflon base plate with a capacity of 48
replaceable dialysis cells. In each cells, there are two side-by-side chambers that vertically
separated by a high performance semipermeable membrane. The high surface to volume ratio
of these membranes results into shorter equilibrium time and offers higher assay throughput [2].
Special design of the Teflon plate that is compatible with automated liquid handling system
enables the equilibrium dialysis experiments to be conducted by using multiple dialysis cells in
the same plate [1]. Contrary to other dialysis devices, RED apparatus reduces the percentage of
leakage and contamination, without need for any manual assembly [1]. Due to less leakage, the
volume change during the process is negligible, so there is no need to assess volume shift. This
property changes the rapid equilibrium dialysis to a high throughput screen [3]. In general, RED
device provides precise and robust data in shorter preparation and dialysis times, doesn’t need
complex apparatus pretreatment and is capable of being automated [2]. Some advantage and
disadvantages of conventional equilibrium dialysis and RED approaches are collected in Table.

Advantages Disadvantages

High accuracy Large sample volume (conventional ED)

Inexpensive and easy to use Not useful for unstable compounds

Small sample volume (RED) Possible drug insolubility in buffer chamber

Low nonspecific binding which doesn’t affect the Cannot be applied for highly hydrophobic
free fraction of drug compounds
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Studies the real nature of the protein interaction due | Volume change and protein leakage due to the
to the absence of external forces such as pressure. osmotic effect of the macromolecules, which are
remarkably diminished by using RED

Existence of CO2 incubator for controlling pH and Time consuming:

temperature of the experiment
3-48 h for conventional equilibrium dialysis (for a few

number of samples), 2—6 h for RED (96-well format)

Available in 96-well format (RED)

Fig 1. Rapid equilibrium dialysis (RED) device. Each insert is comprised of two side-by-side chambers: (A) O-ring-
sealed vertical cylinder of dialysis membrane with varying molecular-weight cutoffs (MWCO) to which the plasma is
added; (B) Polytetrafluoroethylene (PTFE or Teflon) chamber to which the dialysate buffer is added; and (C) 96-well
base plate designed for 48 inserts [3].

It is worth noting that the scientists at Biophysical Chemistry Lab (bcl.ut.ac.ir), Institute of Biochemistry and
Biophysics (ibb.ut.ac.ir), University of Tehran used extensively Equilibrium Dialysis Technique for Protein ligand
binding and published various publications in elucidation of protein binding patterns [4].

References:
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Bioanalysis. 2014;6(23):3169-82.
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Prepared by:
Elmira Rezaei Pajouhesh, PhD Student in Biophysics, Institute of Biochemistry and Biophysics (IBB), University of
Tehran, Tehran, Iran
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Walter J. Kauzmann

(18 August 1916 — 27 January 2009)

Walter Kauzmann was born in 1916 in the town of Mt. Vernon, NY. In 1933 he entered Cornell as
a chemistry major and earned his B.A. He chose Princeton University for his graduate career and
arrived there in 1937. He spent most of his working life there until his death in 2009 [1].

One of the outcomes of the early studies of protein denaturation in the Kauzmann laboratory
was to limit the concept of denaturation to the very specialized reaction of proteins, which lose
their ordered, native structure (disclosed in the 1930s by the extraordinary number of X-ray
reflections in studies of protein crystals, outlined by Bernal [2]) and become random chains. By
1948 the interesting phenomenon of denaturation was established as an unfolding process from
the detailed specific structure and conformation of a native protein, to a random form,
resembling an ordinary polymer chain. Kauzmann's laboratory played no small role in the
crystallization of this idea. This specialization of the word “denaturation” greatly simplified the
concept and has been the standard ever since [3]

Later, there was a considerable effort to find unfolding phenomena that were reversible and
directly led to the thermodynamics of unfolding. Kauzmann was a pioneer in this subject too,
with his studies of the reversible unfolding in proteins [4, 5].

Walter Kauzmann defined the hydrophobic phenomena via thermodynamic studies but this
phenomenon was need to more understanding which was done in other decades [6].

It is worth noting the scientists at Biophysical Chemistry Lab (bcl.ut.ac.ir), coined the terminology
of hydrophobic salts in 2003[7].
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Prepared by:
Masoud Hosseinidost, MSc student in Biophysics, Institute of Biochemistry and Biophysics, University of Tehran,
Tehran, Iran
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New Conferences:

Biophysics week21-25 March, 2022

\t ,%, Partner Societies
N2 <ON @ sipa G-
Biophysics\\Week == B

March 21-25, 2022

More information: https://www.biophysics.org/biophysics-week#/

Each year organized Biophysiegek atInstitute of Biochemistry and Biophysics,
University of Tehran.

More information: https://ibb.ut.ac.ir

N

@ PROTEIN
SOCIETY

Annual Sympesium

JULY 7 - 10, 2022
HILTON SAN FRANCISCO UNION SQUARE

More information: 36th Annual Symposium of The Protein Society



https://www.biophysics.org/biophysics-week#/
https://ibb.ut.ac.ir/
https://www.proteinsociety.org/e/in/eid=8
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17th Iran Biophysical Chemistry conference will be held
internationally in Rasht, Gilan, Iran-8 September 2022
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Molecular Biophysics online Symposium
...  German Biophysical Society
DGfB & 17 June 2022

-

Registration and/Abstract Submission
15 March - 15 May 2022
n

N
The meeting will be held online. It will 1n,clude invited talkg fro
andinavian speakers, talks chosen from submj
abstracts, and a posfer session (including poster prizes)s

+ Magnus Andersson, Umea, SE

+ Victoria Birkedal, Aarhus, DK

* Lucie Delemotte, Solna, SE

+ Stefan Hell, Gottingen/Heidelberg

+ Ralf Jungmann, Miinchen/Martinsried

» Jan Lipfert, Miinchen

+ Stephan Pless, Kebenhavn, DK

« Philip Tinnefeld, Miinchen
“Organized by:

sical Society, Section I: Molecular Biophysics.

ode iversity Hospital Jena (Chair)

More information: Molecular Biophysics Meeting 2022 (dgfb.org)
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Virtual training workshops for higktech equipment will be
organized at IBB at 2022

More information: https://ibb.ut.ac.ir
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https://www.dgfb.org/de/dgfb-tagungen/molecular-biophysics-meeting-2022.html
https://ibb.ut.ac.ir/
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Biophysicist in Profile
Shirin Mohammadian, M. Sc. In Biophysics

1-Would you please explain your biography sketch, University and your CV?

| am Shirin Mohammadian, a master's student at University of Tehran. | have a background in
physics (Solid stat and Condensed matter), in addition, | took electronics and C++ programming
courses at Jahad Daneshgahi of Amirkabir University. | have successfully completed various
biological workshops to become more familiar with biology at Iran National Brain Mapping
Centre.

| am interested in research work on understanding biological problems by the laws of physics in
order to prevent and cure diseases.

I am currently working on a project in the Biophysical Chemistry Laboratory (bcl.ut.ac.ir) at
Institute of Biochemistry and Biophysics (IBB), University of Tehran, to apply a magnetic field to
the enzyme catalase to study its effects, under the guidance of Professor Ali A. Moosavi-
Movahedi.

2- Would you please explain about your inventions and patents concerning your
projects in biophysics?

In the Biophysical Chemistry Laboratory in order to carry out this project, an electromagnet
device with a maximum production field of 2 Tesla equipped with an incubation chamber to
keep the temperature and humidity constant with a circulation with negligible error, and
Teslameter to measure the magnetic field was built.

Magnetic field intensity digital measuring device and Temperature data recorder of solution are
in the process of registering a patent in the Intellectual Property Center of Iran.
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Magnetic field intensity digital measuring device

Temperature data recorder of solution

3- Please explain about your award in fifth Festival of Young Scientists, in the
field of basic sciences?

With the onset of autumn and winter, many people around the world are struggling with the
flu. Although the disease is not generally believed to be dangerous, the truth is that the flu can
be fatal. Fever, sweating, headache, muscle and joint pain, sore throat, nasal congestion,
sneezing and cough are some of the symptoms of the flu, and the illness usually lasts between
two and seven days. The World Health Organization estimates that between 3 and 5 million
people are infected with the flu each year, of which about 290,000 to 650,000 dies worldwide.
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Thermometers are widely used medical equipment because they can be used to check for
symptoms in cases such as colds, flu and the spread of viruses such as coronavirus.

Since we were able to build a solvent data logger in our Biophysical Chem Lab, we decided to
build a smart thermometer. The smart thermometer project in the category of artificial
intelligence innovation was placed in two rows of scientific and final winners of the fifth festival
of young thinkers and scientists (Festival of the Century). This project was conceived by the
team of our Laboratory under the supervision of Professor Moosavi-Movahedi at IBB.

This project is related to the field of intelligent control technology in the field of medicine and
the creation of a tool for measuring and recording temperature, specifically related to body
temperature detection, which is based on a measurement system controlled by a
microcontroller, which according to the intelligent control system by software central has the
ability to control the disease at the level of the area used.

One of the advantages of this device is that this thermometer is more environmentally friendly
than the current thermometers on the market, so it produces less hospital waste and
consequently prevents global warming by burning some infectious waste. The human error in
the process of measuring body temperature is close to zero and almost any user can use it.
Another advantage is the registration of data in the shortest possible time and the sharing of
data with the central system. It can be said that this smart thermometer as the first smart
intelligent thermometer with simple usage that has been made up.’
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Iranian HappyNew Year( Nowruz)to all

Messageof Peace Friendshipand ScienceDiplomacy

World TodayNeedsNowruz
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