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MNeural progenitor cells transplantation
fior restoring of hearing in an ouabain-induced
auditory neuropathy mouse mode
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The routes of Cell transplantation

Cell transplantation via suboccipital
approach through cerebellum

Expaciraety
[highe cic

[
Jit i)

Masa’s Data

Mecan [

Masa’s Data

1 Gy atne ool DR
L Sarrvnd T sl rogwit alk Wb GFS acreeian

Masa’s Data

~ (g
e ~
- ! >
i Sk v

Taccirtein

I L

Cootvmos

Yasheng’s Data




Yasheng's Data

Mean ABR in response to 16 kHz tone
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An occipital approach into cochlear nerve for
cells transplantation with hearing restoring
in a3 mouse model of auditory neuropathy
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The fate of transplanted GFP cells

- Strong GFP expression in the modiolus after 2
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SHBT201/HST 721 2014 Edition

SEPTEMBER

Tuesday

Thursday

Friday

2 Lecture 1: Course Overview

4 Lecture 2: Inner Ear Anatomy

5 OPEN

9 Tutorial: Molecular Biology

11 Lecture 3: Inner Ear Development

12 Lab: Inner Ear Anatomy

16 Discussion 1: Development &
Regeneration

18 Lecture 4: Hair Cells

19 OPEN

23 Discussion 2: Hair Cells &
Transduction

25 Lecture 5: Stria & EP

26 Recitation: PS#1 -Anatomy,
Development & Regeneration

30 Discussion 3: Stria & EP

OCTOBER

Tuesday

Thursday

Friday

2 Lecture 6: Motility & Mechanics

3 OPEN

7 Review Session

9 Lecture 7: Afferent Transmission

10 Recitation: PS#2 — Stria and Hair
Cells

14 Lecture 8: Intro to Mouse Lab

16 Discussion 4: Motility & Mechanics

17 Lab: Mouse Hearing in vivo

21 Discussion 5: Afferent Transmission

23 Lecture 9: Auditory Nerve Response

24 Recitation: PS#3- Motility,
Mechanics, & OAEs

28 Discussion 6: Aud. Nerve Response

30 OPEN

31 OPEN

NOVEMBER

Tuesday

Thursday

Friday

4 Lecture: 10: Efferent Control

6 Review Session

7 Recitation: PS#4- Afferent
Transmission and AN Response

11 Discussion 7: Efferent Control

13 Lecture 11: Trauma & Protection

14 OPEN

18 Discussion 8: Trauma & Protection

20 Lab Discussion: Mouse Hearing in
Vivo

21 Recitation: PS#5- Efferent Control,

Trauma & Protection

25 Lecture 12: Sensorineural Hearing
Loss

27 HOLIDAY

28 HOLIDAY

DECEMBER

Tuesday

Thursday

Friday

2 Discussion 9: Sensorineural Hearing
Loss

4 Review Session

5 Recitation: PS#6- Sensorineural
Hearing Loss

9 Review Session

16 FINAL EXAM

13
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() ~ ErErzesTime (Molecular Biology of the Inner Ear Seminar Series

2014-2015)
fEEaton-Peabody Laboratory(EPL) LA HARYARE B EEGE - w] DUEISETHYA

a0 FUBNARE o A —— B
Olivia Bermingham-McDonogh, Ph.D. Associate Professor, University of
Washington, Seattle

Notch and FGF in inner ear development
Fri, Sep 2, 2014,12 pm, Harvard Medical School, Longwood area, Goldenson 122

NGIEH ang)
zm.iqu ',,: . Developmeg s
Ear Sensory g B

Ross Williamson, Ph.D. MEEI/HMS

Thalamic encoding of dynamic audiovisual signals in the actively foraging mouse
Host: Daniel Polley@MEELHARVARD.EDU

Thursday, September 11th at 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Barbara Shinn-Cunningham, Ph.D. Boston University

Title: Hidden hearing loss and cortical networks: Understanding individual

differences in communication ability
Host: christopher_shera@meei.harvard.edu

Thursday, September 25", 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Evan Remington, Ph.D., McGovern Institute, Department of Brain and Cognitive
Sciences, MIT

Title: Representing the full spatial field in primate auditory cortex

Host: Daniel Polley@MEEL.HARVARD.EDU

Thursday, October 2™, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Tony Ricci, Ph.D, Stanford University

A look at hair cell synaptic transmission from the pre and postsynaptic sides
Host: Charles_Liberman@meei.harvard.edu

Thursday, October 9™, 4 pm, Meltzer Auditorium, MEEI, 3rd floor
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Larry Benowitz, PhD, Harvard Medical School

Optic Nerve Regeneration

Host: William Sewell wis@epl.meei.harvard.edu
Thursday, October 16", 4 pm, Meltzer Auditorium, MEEL 3rd floor

Alan Cheng, PhD, Stanford University
Direct transdifferentiation and mitotic regeneration: a balancing act
Host: Lisa_Goodrich@hms.harvard.edu

Thursday, October 23™ 5 pm, Harvard Medical School, Longwood area, auditorium

Thursday, October 30", 4 pm, Meltzer Auditorium, MEEL 3rd floor
Josh McDermott, PhD

Massachusetts Institute of Technology

Understanding Auditory Computation via Sound Synthesis

Host: Mitch Day@MEELLHARVARD.EDU

Thursday, November 6™, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Michelle Valero, Ph.D.

Massachusetts Eye and Ear infirmary/ Harvard Medical School

Can the Middle Ear Muscle and Medial Olivocochlear Reflexes aid in the Diagnosis
of Cochlear Neuropathy?

Host: Charles_Liberman@meei.harvard.edu

Thursday, November 13", 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Jyrki Ahveninen, Ph.D.
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Massachusetts General Hospital/ Harvard Medical School
Spatiotemporal brain imaging of human auditory attention and perception
Host: Bertrand _Delgutte@MEELHARVARD.EDU

Thursday, November 20th, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Nace Golding, Ph.D.,University of Texas at Austin

Computing by coincidence: cells and circuits for binaural coding in the medial
superior olive

Host: Chris_Brown@meei.harvard.edu

Computing by coincidence: cels and circuts for binsural
. superior oive.

‘coding in the medial

Thursday, December 4th, 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Richard Mooney, Ph.D.

Duke University

Motor-auditory interactions for listening and learning

Host: Daniel Polley@MEEL.LHARVARD.EDU

Tuesday, December 9" 10 am, Meltzer Auditorium, MEEI, 3rd floor

Anna Chambers, Ph.D. Candidate (thesis defense)

Massachusetts Eye and Ear infirmary/ Harvard Medical School

Progressive recovery of cortical and midbrain sound feature encoding following
profound cochlear neuropathy

Host: Daniel Polley@meei.harvard.edu

Thursday, December llth, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Peter Cariani, Ph.D.

Boston University

Subharmonics, interspike intervals, and musical pitch: Current thinking, conundrums,
and cognitive dissonances

Host: Christopher Shera@meei.harvard.edu

Thursday, December 18th, 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Jeffrey Tao Cheng, Ph.D.
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Massachusetts Eye and Ear infirmary/ Harvard Medical School
The Mechanics of the Tympanic Membrane for Hearing

Host: John_Rosowski@meei.harvard.edu

Thursday, January 8", 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Gabrielle Merchant, Ph.D.

Massachusetts Eye and Ear infirmary/ Harvard Medical School

Exploring the Utility of Reflectance, High-Frequency Reflectance, and Time Domain
Reflectance as a Diagnostic Tool

Host: Heidi_Nakajima@meei.harvard.edu

Thursday, January 15", 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Steven Colburn, Ph.D.

Boston University

Modeling the Cocktail Party Effect

Host: Heidi_Nakajima@meei.harvard.edu

Thursday, January 22™, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Yoojin Chung, PhD,Massachusetts Eye and Ear infirmary/ Harvard Medical School
Neural coding of ITD with bilateral cochlear implants in unanesthetized rabbits
Host: Bertrand Delgutte@meei.harvard.edu

Thursday, January 29", 2 pm, Harvard Medical School, Longwood area, Goldenson
122

Peter G. Barr-Gillespie, PhD

Oregon Health & Science University; Vollum Institute

Molecular Architecture of the Hair Bundle

Host: Lisa_Goodrich@hms.harvard.edu
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Peter Barr-Gillespil

(Oregon Hearing esearch Cente
Oregon Heath & Science University

Thursday, February 5", 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Michael Young , Ph. D.

Massachusetts Eye and Ear infirmary/ Harvard Medical School
Stem Cell For Retinal Repair

Host: Albert Edge@meei.harvard.edu

Thursday, February 26th, 11 a.m., Sloane Auditorium, MEEI, 3rd floor
Andrew Dykstra, Ph.D.,University Hospital Heidelberg, Department of Neurology

Electrophysiological markers of auditory perceptual awareness
Host: Jennifer Melcher@MEEL.HARVARD.EDU

Piotr Majdak,Ph.D.

Acoustics Research Institute, Austrian Academy of Sciences, Vienna

Sensitivity to Interaural Time Differences in Electric Multi-Electrode Stimulation
Host: Bertrand Delgutte@MEELHARVARD.EDU

Friday, February 27th, 2015 1:00 p.m.; 4th floor Conference room

Shefin George, Ph.D. candidate, Bionics Institute and The University of Melbourne
Focused Multipolar Stimulation for Cochlear Implants: Preclinical Studies

Host: Bertrand Delgutte@ MEEL.LHARVARD.EDU

Thursday, March Sth, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Peter Cariani, Ph.D., Boston University

Subharmonics, interspike intervals, and musical pitch: Current thinking, conundrums,
and cognitive dissonances

Host: Christopher Shera@meei.harvard.edu

Monday March 9, 2014, 4 pm, Sloane Room, MEEI, 3rd floor

W. Michael King,Ph.D. University of Michigan, Ann Arbor

Voluntary Gaze Shifts: Active Gaze Stabilization (AGS) and/or Vestibulo-Ocular
Reflex (VOR)?
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Host: Faisal KarmalioMEEL.LHARVARD.EDU

Thursday, March 12", 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Richard Lewis, MD, Massachusetts Eye and Ear infirmary/ Harvard Medical School
Central vestibular processing investigated with electrical stimulation of the labyrinth
Host: Charles Liberman@meei.harvard.edu

Thursday, March 19", 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Dong Feng Chen. M.D., Ph.D.

Massachusetts Eye and Ear infirmary/ Harvard Medical School

A regenerative approach of neural repair for reversing vision loss
Host: Zheng-Yi_Chen@meei.harvard.edu

Thursday, March 26", 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Albert Edge, Ph.D.

Massachusetts Eye and Ear infirmary/ Harvard Medical School

Whnt in the Cochlea: Activation of a Stem Cell Signaling Pathway Regenerates Hair
Cells

Host: Charles_Liberman@meei.harvard.edu

Thursday, April 2", 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Sean Megason, Ph.D. Harvard Medical School

The role of pressure in inner ear development, physiology, and disease based on in
toto imaging of zebrafish

Host: Lavinia_Sheets@meei.harvard.edu

Thursday, April 9", 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Faisal Karmali, Ph.D.

Massachusetts Eye and Ear infirmary/ Harvard Medical School

Age-related changes in vestibular function: A Bayesian response to hair cell death?
Host: Lavinia_Sheets@meei.harvard.edu

Thursday, April 23", 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Vishal Tandon, Ph.D.

Draper Laboratory

Title: Microfluidics-Based Platform for Intracochlear Drug Delivery

Host: William Sewell wifs@epl.meei.harvard.edu
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Thursday, April 30th, 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Ross Maddox, Ph.D. University of Washington
Active listening in humans

Host: Charles_Liberman@meei.harvard.edu

Thursday, April 30", 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Lavinia Sheets, Ph.D. Massachusetts Eye and Ear infirmary/ Harvard Medical School
Death of a Hair Cell: Using zebrafish to uncover cellular mechanisms of
noise-induced hair cell damage

Host: Albena Kantardzhieva@meei.harvard.edu

Rescheduled:

Thursday, May 7% 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Charles Liberman, Ph.D.

Massachusetts Eye and Ear infirmary/ Harvard Medical School

Title: Defining molecular mechanisms in the SLC26 family of proteins

Host: Chris_Brown@meei.harvard.edu

Thursday, May 14", 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Maria Lehtinen,Ph.D. Harvard Medical School
Title: Instructive cues for neural stem cells in the cerebrospinal fluid

Host: Konstantina _Stankovic@meei.harvard.edu

Thursday, May 21*, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Ulrich Mueller, Ph.D., The Scripps Research Institute

Mechanotransduction, auditory perception and the molecular pathogenesis of
deafness.

Host: Charles_Liberman@meei.harvard.edu

Thursday, May 28™ 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Eri Hashino,Ph.D.

Indiana University School of Medicine

Generation of Inner Ear Organoids from Pluripotent Stem Cells
Host: Albert Edge@meei.harvard.edu

Thursday, June 4™, 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Sunil Puria, Ph.D. Stanford University
A Photonic Hearing Aid and the Biomechanics of High-Frequency Hearing
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Host: Charles_Liberman@meei.harvard.edu

Thursday, June llth, 4 pm, Meltzer Auditorium, MEEI, 3rd floor

Matt McGinley, Ph.D. Yale School of Medicine

Cortical Membrane Potential Signature of Optimal States for Auditory Signal
Detection

Host: Charles_Liberman@meei.harvard.edu

Thursday, June 11" 4 pm, Harvard Medical School, Longwood area
Gerry Shadel , Ph.D. Yale University
Mitochondrial Stress Signaling in Disease, Aging and Immunity

Host: lisa_goodrich@hms.harvard.edu

Thursday, June 25" 4 pm, 4th floor conference room, MEEI, 3rd floor
Vidhya Munnamalai, Ph.D. Purdue University
Signaling molecules that regulate radial patterning of the cochlea.

Host: Charles_Liberman@meei.harvard.edu

Thursday, July 2™ 4 pm, Meltzer Auditorium, MEEI, 3rd floor
Nace Golding, Ph.D. University of Texas at Austin
The plastic auditory brain in development and maturity

Host: Charles Liberman@meei.harvard.edu
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() 2015AR0 midwinter meeting in Baltimore
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Symposium:  Diverse Ears serving Diverse Tasks: Communicating, Moving,
Learning, Deciding ~ Podium: Inner Ear: Genetics & Clinical Pathology ~ Symposium:
The Transmembrane Channel-Like Family: Molecules, Mechanisms and Models of
Mechanotransduction ~ Podium: Auditory Prostheses~ Young Investigator Symposium:
Computational Modeling of Auditory Perception ~ Symposium: Epidemiological
Perspectives on Age-Related Hearing Loss: Risk Factors and Prevention ~ Podium:
External & Middle Ear ~ Podium: Inner Ear: Damage and Protection ~ Symposium:
Binaural Processing and Spatial Unmasking for Bilateral, Bimodal and Single-Sided
Deafness Cochlear-Implant Users ~ Podium: Inner Ear: Transduction & Prestin ~
Symposium: The Hearing Restoration Project -~ Podium: Vestibular: Receptors to
Behavior ~ Podium: Cortical Processing ~ Symposium: Cortical Dynamics of Human
Auditory Perception: Insights from Electrocorticography (Ecog) Studies ~ Podium:
Development ~ Symposium: Age-Related Vestibular Loss: Research Update and
Setting the 5-Year Research Agenda ~ Podium: Genetics ~ Podium: Auditory Cortex
and Thalamus ~ Symposium: Planar Polarity and Neurosensory Development - Young
Investigator Symposium: Quantifying the Influences of Internal Noise on Auditory
Processing - from Neural Coding to Behavior -~ Symposium: Chromatin and
Transcriptional Regulation of Neurosensory Development ~ Symposium: Neural

Substrates of Music Processing: From Perception to Cognition ~ Podium: Inner Ear:
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Synapses ~ Symposium: Non-Coding RNAs in the Auditory System ~ Workshop:
Mobile and Web Auditory Training Apps for Hearing Impaired Adults — Translational
and Scientific Challenges ~ Podium: Psychophysics: Listening in Complex Settings? -
Symposium: The Functional Organization of Human Auditory Cortex ~ Podium:
Regeneration ~ Symposium: Cellular Calcium Signaling in the Auditory System -~
Young Investigator Symposium: Mechanisms in Binaural Hearing: from Synapses to
Psychophysics ~ Podium: Inner Ear: Hair Cell Anatomy & Physiology - Podium:
Clinical Auditory and Vestibular Sciences ~ Symposium: New Perspectives on Sound
Exposure and Subcortical Processing: from Environmental Effects to Damaging
Sounds ~ Podium: Inner Ear: Mechanics & Modeling ~ Podium: Psychophysics: Effects
of Signal Statistics and Acoustic Context on Perception ~ Symposium: Mechanisms of
Social Hearing ~ Podium: Inner Ear: Anatomy & Physiology, Drug Delivery ~ Podium:
Aging (ZINKYER) - IHFETHE BAERZ T - (HERISERAYIT ST & B E R ORRH
RS T - Bl TSR S HHaE - SEigFAER T - BARSHEEGERET -
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THANK YO
TO OUR SUPPO

p—
lcome to the ARO
38th Awniual MidWinter Meeting

S ko"v%
E ASSOCIATION FOR
T ' RESEARCH
IN OTOLARYNGOLOGY

This is to certify that

Dr. Hsin-Chien Chen

has participated
in the 38® MidWinter Meeting of the Association for Research in Otolaryngology

Baltimore Marmriott Waterfront Hotel, Balumore, MD, USA
February 21-25, 2015
Haley Brust, ARO Executive Director
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12/172014 Otolaryngology Events - Calendar

Otolaryngology Events

SEPTEMBER 2014

Date Time Event Location

Sep3 7am Chief Resid: P ion: Mori, M.D. Kessler
Conference Room
Brigham and
Women's Hospital

Sep3 5pm Pediatric Hearing Loss Case Conference Sloane Teaching
Room
243 Charles
Street
Boston, MA
02114

Sep3 5pm Special Problems in Otology 4th Floor
Conference Room
243 Charles
Street
Boston, MA
02114

Sep4 7am Grand Rounds: "Vestibular Function Testing," Steven Rauch, M.D. Meltzer
Auditorium
243 Charles
Street
Bosion, MA
02114

Sep4 8am  Study Session: "Vestibular Disorders," Gregory Whitman, M.D. (faculty), Margaret Carter, M.D. 4th Floor
Conference Room
243 Charles
Street
Boston, MA
02114

Sep5 7am Head and Neck Cancer Case Review 4th Floor
Conference Room
243 Charles
Street
Boston, MA
02114

Sep9 5pm Guest Lecture: "The Cerebellum: A novel tinnitus modulator,” Carol A. Bauer, M.D., Southern  Sloane Teaching
Illinois University School of Medicine Room
243 Charles
Street
Boston, MA
02114

Sep 10 8am  BWH Head and Neck Conference Yawkey 306
Brigham and
Women's Hospital

Sep 10 5:45pm Basic Anatomy Conference 4th Floor
Conference Room
243 Charles
Street
Boston, MA
02114

Sep 11 7am Grand Reunds: "Progress in ing the eticlogy of is: implicati for future Meltzer
" Michael M.D. Auditorium
243 Charles
Street
Boston, MA

http://www trumba com/calendars/otolaryngology-events Ydate=20141001 &mdex=-1& filterficld2=32237 &media=print 3

27



Sep 11 8am

Chief Rounds: TBD, Aaron Remenschneider, M.D.

4th Floor
Conference Room
243 Charles
Street

Boston, MA
02114

Sep 12 7am

Head and Neck Cancer Case Review

4th Floor
Conference Room
243 Charles
Street

Boston, MA
02114

Sep 12 12pm

I " Olivia Ber

Research Seminar: "Notch and FGF in inner ear d P McD:

Ph.D., Uni ity of Washington, Seattle

Goldenson 122
Harvard Medical
School

220 Longwood
Avenue

Boston, MA
02116

Sep 16 5:30pm

Issues in Research

4th Floor
Conference Room
243 Charles
Street

Boston, MA
02114

Sep 17 7am

BWH/DFCI Research Conference

Yawkey 308
Brigham and
Women's Hospital

Sep 17 8am

BWH Head and Neck Conference

Yawkey 306
Brigham and
Women's Hospital

Sep 18 7am

Grand R ds: "Compret v of ti
Zeina EI-Chemali, M.D.

the neuropsychiatric perspective,"

Meltzer
Auditorium
243 Charles
Street
Boston, MA
02114

Sep 18 7am

Study Si "Migrai d vertigo," Adrian Priesol, M.D., George Scangas, M.D.

4th Floor
Conference Room
243 Charles
Street

Boston, MA
02114

Sep 19

Head and Neck Cancer Case Review

4th Floor
Conference Room
243 Charles
Street

Boston, MA
02114

Sep 21 4 Days

AAO-HNS Annual Meeting

Orange County
Convention
Center

9860 Universal
Bivd

Orlando, FL
32819

Sep 24 7am

BWH M&M Conference

http://www trumba.com/calendars/otolaryngology-events?date=20141001 &index=-1&filterfield2=32237 &media=print
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Women's Hospital

Sep 24 8am BWH Head and Neck Conference Yawkey 306
Brigham and
Women's Hospital

Sep 25 7am QHP Lecture/Schwartz Center Rounds: "NCR patient experience survey from a physician Meltzer
perspective,” Tessa Hadlock, M.D., Ula Jurkunas, M.D. Auditorium
243 Charles
Street
Boston, MA
02114

Sep 25 8am M&M Rounds/Quality Assurance Meltzer
Auditorium
243 Charles
Street
Boston, MA
02114

Sep 25 4pm EPL Seminar: "Hidden hearing loss and cortical ks: L Meltzer
differences in communication ability," Barbara Shinn-Cunningham, Ph.D., Boston University Auditorium
243 Charles
Street
Boston, MA
02114

Sep 26 7am Head and Neck Cancer Case Review 4th Floor
Conference Room
243 Charles
Street
Boston, MA
02114

Sep 27 8am Course: "Performing Voice Update," Voice and Speech Laboratory Meltzer
Auditorium
243 Charles
Street
Boston, MA
02114

Events calendar powered by Trumba
Printed: Monday, December 01, 2014 at 12:25 PM PST Calendar events displayed in Eastern Daylight Time

Ossicular Reconstruction Etiology and Treatment of
Vestibular Schwannomas

Grand Rounds
Massachusetts Eye and Ear
October 9, 2014

D. Bradley Welling, MD, PhD

HARVARD |

MEDICAL SCHOOL ryniology

Massachusetts
Eye and Ear

%

</

Complicated Otitis Externa

Ronald K. de Venecia, MD PhD

Ull Base Complicatiof
| Pathological Case

idharth Puram and Matthew Mofi
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1~ 2211112015 Endoscopic Surgery of the Sinuses, Eustachian Tube, and Earfiffss &
K He H & #: {F )z Harvard Catalyst-Advanced Imaging in Clinical/Translational
Neuroscience Researchifz&r

(—) £:120150323~25 Endoscopic Surgery of the Sinuses, Eustachian Tube, and
Eartfiay & G R aS E IR R F

A= H £ hnHarvard Continuing Medical EducationjA Az MEE 1523y BNt iE T+
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YN H N g2 A ET57 Bl FsDaniel J. Lee (USA), me, Daniele Marchioni (I;[aly)

and Joao Flavio Nogueira (Brazil)
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SCIENCE CENTER
ENCE CENTER
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