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Things that kill ..

Top 10 global causes of deaths, 2000

Deaths (millions)
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Stroke
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Diarrhoeal diseases

Tuberculosis Cause Group
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and nutritional conditions

Preterm birth complications o e
joncommunicable diseases

- Injuries

Trachea, bronchus, lung cancers

Road injury

Source: Global Health Estimates 2016: Deaths by Cause, Ags, Sex, by Country and by Region, 2000-2016. Geneva, World Health Organization; 2018.
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Top 10 global causes of deaths, 2016

Deaths (millions)

Ischaemic heart disease
Stroke
Chronic obstructive pulmonary disease

Lower respiratory infections

Alzheimer disease and other dementias

Cause Group
Trachea, bronchus, lung cancers

- Communicable, matemal, neonatal

Diabetes mellitus and nutritional conditions

Road injury - Noncommunicable diseases

- Injuries

Diarrhoeal diseases
Tuberculosis

Source: Global Hesith Estimates 2016: Desths by Cause, Age, Sex, by Country and by Region, 2000-2016. Geneva, World Hesith Organization; 2018,
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Top 10 causes of deaths

in high-income countriesin 2016

Crude death rate (per 100 000 population)
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Ischaemic heart disease

Stroke

Alzheimer disease and other dementias
Trachea, bronchus, lung cancers
Chronic obstructive pulmonary disease
Lower respiratory infections

Colon and rectum cancers

Cause Group
Diabetes mellitus

- Communicable, matemal, neonatal

Kidney diseases and nutritional conditions

- Noncommunicable diseases

- Injuries

Source: Global Health Estimates 2015: Deaths by Cause, Aze, Sex, by Country and by Region, 2000-2015. Geneva, Worlkd Health Organization; 2013,
‘World Bani list of economies (June 2017). Washington, DC: The World Sank Group; 2017 nttpsy//dataneipdesk woridhanic ong,/knowiedgebase /artices/S05315wori-ank-country-and-iending-groups|.
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Things that kil impair quality of life and impart disability

@ PLOS ‘ ONE

The Global Burden of Mental, Neurological
and Substance Use Disorders: An Analysis
from the Global Burden of Disease

Study 2010

Harvey A. Whiteford'>3*, Alize J. Ferrari'*>?, Louisa Degenhardt®**, Valery Feigin®,
Theo Vos®
1 University of Queensland, School of Public Health, Herston, Queensland, Australia, 2 Queensland Centre
for Mental Health Research, Wacol, Queensland, Australia, 3 University of Washington, Institute for Health
CrossMark Metrics and Evaluation, Seattle, Washington, United States of America, 4 UNSW Australia, National Drug

dhick for updates and Alcohol Research Centre, New South Wales, Australia, 5 University of Melboumne, Melboumne School of
Population and Global Health, Victoria, Australia, 6 Faculty of Health and Environmental Studies, National
Institute for Stroke and Applied Neurosciences, AUT University, Auckland, New Zealand

* h.whiteford @uq.edu.au

187 Countries, 21 world regions, both men and women, and about 20 different age groups
Together: 10.4% of global DALYs, 2.3% of global YLLs and, 28.5% of global YLDs

YLD: Years lived with disability

YLL: Years lost to premature mortality

DALY: the TOTAL nhumber of years lost to disability or early death




Table 1. GBD 2010 Mental, Neurological, and Substai

Disorders

Disability weights

Neurological disorders
Alzheimer’s disease
Parkinson’s disease
Epilepsy

Multiple sclerosis
Migraine

Tension-type headache
Substance use disorders
Alcohol dependence
Opioid dependence
Cocaine dependence
Amphetamine dependence
Cannabis dependence
Mental disorders

Major depressive disorder
Dysthymia

Bipolar disorder

Schizophrenia
Anxiety disorders
Eating disorders

Autism
Asperger’s syndrome

Attention-deficit
hyperactivity disorder

Conduct disorder

Idiopathic intellectual
disability

mild: 0.082 (0.055-0.117);
mild: 0.011 (0.005-0.021);

treated, seizure free:0.072
(0.211-0.445); untreated:0

mild: 0.198 (0.137-0.278);
0.433 (0.287-0.593)
0.04 (0.025-0.062)

mild: 0.25(90.176-0.359);
0.641 (0.459-0.803)
0.376 (0.235-0.553)
0.353 (0.215-0.525)
0.329 (0.223-0.455)

mild: 0.159 (0.107-0.223);
0.159 (0.107-0.223)

manic: 0.480 (0.323-0.642
(0.021-0.055)

acute: 0.756 (0.571-0.894
mild: 0.03 (0.017-0.048); n
Anorexia nervosa: 0.223 ((

0.259 (0.177-0.362)
0.11 (0.073-0.157)
0.049 (0.031-0.074)

0.236 (0.031-0.074)

mild: 0.031 (0.018-0.049); moderate:0.08 (0.053-0.114); severe:0.126 (0.085-0.176);
profound: 0.157 (0.107-0.221)

DALYs (Absolute numbers in 100,000s)
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Note: DALYs = disability-adjusted life years.

Fig 1. Absolute DALYs Attributable to Mental, Neurological, and Substance Use Disorders, by Age, 2010.

doi:10.1371/journal.pone.0116820.g001
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YLLs YLDs
Mental
disorders:
Neurological 0.1% Mental Substance use
disorders: Substance use disorders: disorders:
1.8% disorders: 18.9% 3.9%
0.4%
Neurological
disorders:

5.6%

®m Communicable diseases
¥ Injuries

® Non communicable diseases

Note: YLLs = years lost to premature mortality; YLDs = Years lived with disability




WHY?

Neurons, glia and associated cellular populations (glia, neurovasculature) are incredibly complicated
Neurons are for the most part POST mitotic

Brain, spinal cord and nerves are anatomically complicated

We do not have a brain or spinal cord transplant program (yet)

Many of these conditions are difficult to diagnose (misdiagnosis, underdiagnosis)

Many of these conditions are associated with incredible societal stigma

SO, do more research!

The etiology or cause is often unknown

If etiology is unknown, how do you make an animal model to test a treatment?

If the gene is known, often mice do not recapitulate the symptoms of disease

Some human neuropsychiatric symptoms are exquisitely human (and can not be studied in animals)



Challenge to Future Neuroscientists

Mental Substance use
disorders: disorders:

18.9% 3.9%

« Develop more efficient diagnostic tools
 Develop a better understanding of pathophysiology
 Develop safer and more effective treatments

 Develop better ways of monitoring treatment response

Neurological
disorders:
5.6%

® Communicable diseases
¥ Injuries

® Non communicable diseases



Graduate school?
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Medical School? ¥ MDPHhD?

Yikes!

Work in industry?



The MO Route

Four year program®

« Requires the MCAT and a comprehensive application process

« Emphasis on well rounded candidates, but will at times substitute
depth for breadth

«  You will take the USMLE Step I, Il (CS and CK)

« Provides a structured training program that is standardized
NATION WIDE

OOOOO
|||||||||

Course Hospital Work/advanced
work clinical training/research




Osteopathic Medicine (DO)

« Also a four year program

« Originated on techniques where joints and bones were
manipulated to diagnose and treat illness (“osteo”)

« Now more mainstream

« Traditionally, less competitive entrance than MD schools

« Traditionally, graduates have gone into primary care

« DO graduates do have more limited choices for subspecialty

US allopathic
graduates

NOTES: 64%
— Highly competitive

— Expensive over four years (loans)
— Overall low risk

Foreign-born grads of A
int'l medical schools

— Requires further post graduate medical training 20%
(RESIDENCY) and/or further post—POST—-graduate medical
training (FELLOWSH'P) medicalschoo:s

US osteopathic
graduates

US-born grads of int'l 11%




RES | DENCY (in neuroscience-ish fields)

Postgraduate Medical Education (PGY1-X)

Do you want to see patients in a clinic and talk to them and examine them and return their phone calls?
Do you want to be a surgeon? Do you enjoy the OR environment?

Do you prefer to work with a pediatric population or an adult population?

Would you be comfortable with a career where you never physically interact with patients?

Psychiatry Neurology

Anesthesia and Pain Management

Neuroradiology
Neuropathology




RESIDENCY

Postgraduate Medical Education (PGY1-X)

Adult Psychiatry Child Psychiatry Anesthesia and Pain Management

* 4 yearresidency « 3 or4yearresidency « 4 year residency
« +/- fellowships « 2 year fellowship « +/- fellowships

Neuropathology

Child Neurology

Adult Neurology

1 year internship * 2 year internship - 2 year residency in anatomic pathology
» 3 year residency + 3 year residency « 2 year fellowship in neuropathology
+ +/- fellowships « +/- fellowships

Neuroradiology

Neurosurgery

« 1 year internship
e 4 year residency

* 1 year internship 1 ellowsh
. year fellowship

* 6 year residency
+ +/- fellowships



RESIDENCY

NOTES: Postgraduate Medical Education (PGY1-X)

Can be highly competitive
- SALARIED positions: PGY1 $55K
— Primarily hospital or clinic or laboratory based (often multiple sites
- RIGOROUS and front-loaded(80h work week on average)
— Many enter into different residency programs mid-training
— (Can be at academic or community medical centers
- Maybe protected time for research (at the end)

Rounds and team hierarchy

Morbidity and mortality

See One, Do One, Teach One

Attending physician
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Graduate School: PhD

« Lasts 4-X years

« Stipended (G1 earn about ~$30K)

« Poorly standardized, often structured based on historical norms

« Formal introduction into the scientific method:Observation,
Hypothesis, Experimentation

«  Publication Requirements (some)

 All students assign a THESIS COMMITTEE

Start Your
Post Doc Research




Education

Education & Research

Research ,  Faculty  Departments & Institutes

PhD Program

PhD at a Medical School?

P
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Our Community o,

Our PhD program prepares aspiring
scientists for careers in biomedical

research.

Sackler Institute of Graduate

Biomedical Sciences

 PhD Program
Admissions

> PhD Training Programs
> Academics

3 Life at Sackler Institute of
Graduate Biomedical
Sciences

> MD/PhD Program
> MS in Biomedical Informatics

> Summer Undergraduate
Research Program

PhD Training Faculty

> Administration

.

Asa PhD candidate at Sackler Institute of Graduate Biomedical Sciences, you prepare for a

career in biomedical research our distinguished faculty. Our
i PhD training combined MD/PhD ‘you to conduct
innovative research in our: f-thy ‘medical facilities. We also offer an

MS in Biomedical Informatics program.

chose program. For more z

Greater emphasis on disease models or studying

disease tissue

Many of your collaborators will be MDs or

MDPhDs

Potentially more interactions with members of
scientific/pharma industry

Center for Neural Science

NEW YORK UNIVERSITY n

[ICUIEIR LN ICLN Undergraduate Program  Labs & Groups  Events  Contact

Overview

- Requirements & Sample
Curriculum

- Facilities

- Admissions, Financial Aid
& Housing

- Handbook & Guide

- Training Programs in
Neuroscience

Courses: Schedules and
Links

Neuroscience-related
programs at NYU

Search CNS

=

» CNS Personnel Directory

Overview of the Doctoral Program

Neuroscience education at NYU has a decades-long history of and strength. y focused in two separate
doctoral programs, the Doctoral Program in Neural Science (Faculty of Arts and Science) and the Doctoral Program in
Neuroscience & Physiology (Sackler Institute, School of Medicine), ience education is now and engages
faculty across multiple departments, inter-disciplinary centers, and campuses. There is a single application and admissions
committee for the neuroscience training program at NYU that is served by both administrative units.

Details about the neuroscience curriculum and extensive pool of neuroscience faculty mentors can be found at
i nyu. prog

NYU Shanghai track in Neural Science

NYU's portal campus in Shanghai is recruiting doctoral students through the Shanghai track of the Doctoral Program in
Neural Science. NYU Shanghai and its partner East China Normal University jointly operate an Institute of Brain and
Cogpnitive Science. IBCS has a broad vision, the areas of research include neural circuit mechanisms of cognitive function
(such as decision-making and human language), and inter-disciplinary i i For more i i
about IBCS and its faculty, see the NYU Shanghai page.

Students in the Shanghai track will spend one and half years at NYU in New York for course work and laboratory rotations,
before joining a laboratory in Shanghai for thesis research. They will maintain a close tie with New York, and they will receive
an NYU Ph.D.

New Admission Process - See Below

Academic Requirements

Overall Requirements

Students in the Doctoral Program in Neural Science normally register for 9-12 credits of course work each semester; a
minimum of 72 course credits is required for the Ph.D.

Core Curriculum

Al students are required to take the 28-credit core curriculum, normally in the two semesters of the first year. This curriculum
consists of lecture and laboratory courses taught by a team of Center faculty members who provide in-depth treatment of all
major areas in neuroscience.

Laboratory

The laboratory component of the curriculum includes both hands-on with a variety of methods in
a weekly six-hour instructional laboratory and also two or three rotations in laboratories of members of the Center. The
rotations are of particular importance for students joining the program, because they provide experience i the variety of
research topics and methods used in the Center. The rotations also allow students to investigate possible laboratories for
thesis work. In addition, students attend a weekly one-hour colloquium at which outside speakers discuss their research.

b4 : ; ;

ossaralinnal alihe armdda fanime fas shidant dissussian af tha aimant racaash Hashma

— QGreater emphasis on basic neuroscience

— More TA responsibilities

— Closer ties to departments like engineering or
physics or mathematics
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Center for Neural Science

[vore Y st rg e ot
Core Faculty Administration
Global Distinguished + Director: Eric Klann
Professor » Director of Graduate Studies: Michael Hawken
Associates » Director of Undergraduate Studies: Chiye Aoki
*» Associate Director: Amala Ankolekar

Affiliates

— Core Faculty

Research Scientists
» Cristina M. Alberini, Professor of Neural Science; Ph.D. 1988, University of Genoa.

Visiting Scholars Molecular mechanisms of long-term memory. Lab homepage
» Dora Angelaki, Professor of Neural Science and Mechanical and Aerospace Engineering; Ph.D.
Postdoctoral 1991, University Of Minnesota.

Circuitry and models of navigation and multi-sensory integration.

Chiye Aoki, Professor of Neural Science and E\o\ogy Ph.D. 1985, The Rockefeller University.
Neuronal plasticity in neocortex. Lab homepag

Administrative Staff » Thomas J. Carew, Anne and Joel Ehrenkranz Dean of the Faculty of Arts and Science; Professor
of Neural Science; Ph.D. 1970, University of California, Riverside.
Molecular, cellular, and behavioral architecture of memory formation.

Faculty Interest Map Adam Carter, Associate Professor of Neural Science; Ph.D. 2002, Harvard University.
Cellular and circuit neurophysiology. Lab homepage
¢ Be » Christine Constantinople, Assistant Professor of Neural Science (starting Sep 2018); Ph.D,
\;\a he 2013, Columbia University.
~ ”/ Circuitry underlying decision-making. Lab homepage

» André A. Fenton, Professor of Neural Science; Ph.D. 1998, SUNY Health Science Center.
Molecular, neural, behavioral, and computational aspects of memory. Lab homepage

» Paul W Gllmeher, Siker Professor; Professor of Neural Sciance, Economics and Pychology:
Ph.D. 1989, University of Pennsylvani
The Soonomis, and p bases of human and animal decision-making
Lab homepage

Michael J. Hawken, Professor of Neural Science and Psychology; Ph.D. 1979, University of
Otago.

Predoctoral
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Neuronal mechanisms of visual perception.

David J. Heeger, Silver Professor; Professor of Psychology and Neural Science; Ph.D. 1987,
University of Pennsylvania.

Functional imaging of the human brain (fMRI), computational neuroscience, vision, attention. Lab
homepage

Roozbeh Kiani, Associate Professor of Neural Science; Ph.D. 2009, University of Washington.
Decision making, visual shape and motion processing. Lab homepage

Lynne Kiorpes, Professor of Neural Science and Psychology; Ph.D. 1982, University of

“eaycome™”

Washington.
Development of visual function. Lab homepage

Place mouse over dots to identify faculty. Core CNS

faculty are within the inher Girdle. Eric Klann, Professor of Neural Science; Ph.D. 1989, Medical CnHege of Virginia.

Molecular mechanisms of learning and memory. Lab homepag
Joseph E. LeDoux, University Professor; Henry and Lucy Moses Professor of Science; Professor
of Neural Science and F’sychulugy D\rectur. Emotional Brain Institute; Ph.D. 1977, State

Search CNS University of New York, Stony Brool
Memory and emotion. Lab homepage

» Weli Ji Ma, Associate Professor of Neural Science and Psychology; Ph.D. 2001, University of

Perception, working memory, and decision making. Lab homepage

J. Anthony Movshon, University Professor; Silver Professor; Professor of Neural Science and
Paychology; Ph.D. 1478, Cambrkige Univeraly
Vision and visual development. Lab homepage

» Simon Peron, Assistant Professor of Neural Science; Ph.D. 2008, Baylor College of Medicine.
Structure and function of cortical representations. Lab homepage

» Bijan Pasaran Associate Professor of Neural Science; Ph.D. 2002, California Institute of
Technology

Nouronal éynamics and decision making. Lab homepage

Alex D. Reyes, Professor of Neural Science; Ph.D. 1990, University of Washington

Functional interactions of neurons in a network.

» John Rinzel, Professor of Neural Science and Mathematics; Ph.D. 1973, New York University.

Biophysical and theoretical of neural

Dan H. Sanes, Professor of Neural Science and Biology; Ph.D. 1984, Princeton University.
Development and plasticity of the auditory system

Cristina Savin, Assistant Professor of Neural Science and Data Science; Ph.D. 2010, Goethe
University Frankfurt

Learning and memory, neural circuits, probabilistic computation. Lab homepage

David Schneider, Assistant Professor of Neural Science; Ph.D. 2012, Columbia University.
Sensory and motor circuits for listening and learning. Lab homepage

Malcolm N. Semple, Professor of Neural Science and Psychology; Ph.D. 1981, Monash
University.

A .
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» CNS Personnel Directory

iver
Neurobiology of hearing

» Robert M. Shapley, Natalie Clews Spencer Professor of the Sciences; Professor of Neural
Science, Psychology, and Biology; Ph.D. 1970, The Rockefeller University.

Visual physiology and perception.

» Eero P. Simoncelli, Silver Professor; Professor of Neural Science, Mathematics, Data Science
and Psychology; Investigator, Howard Hughes Medical Institute; Ph.D. 1993, Massachusetts
Institute of Technology.

Computational neuroscience, visual/auditory perception, statistical image and signal processing.



How do you evaluate a potential PhD mentor?

« Talk to them and their lab members
 Read their work
 Appreciate their publication record
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Medical Scientist Training Programs (MSTP)
MDPHhD ‘

The goal : |
— To train an elite force of physician—scientists \ L )

MMMMMM

bedside benchside



Medical Scientist Training Programs (MSTP)
MODPHhD

Notes:

e MSTP Vs MDPhD programs?

 Accelerated Combined Degree Program

« Stipended from start to finish (MSTP1 ~$30K) — NO LOANS
« Somewhat standardized across institutions

« No concessions for either degree*

1 2 3 4 5 6

Hospital work (MD £

Laboratory Research (PhD)

Course work (MD)

Qualifier

Dissertation Defense




Medical Scientist Training Programs (MSTP)
MDPhD

Notes:
« Most graduates go on to residency training, typically nonsurgical specialties
 Qutcomes are tracked by the NIH

Academic faculty
(at a medical school)

Private or academic PostDoc’
clinical practice ‘

Residency

Industry

“nt &

MDPhD

PostDoc



IMPORTANT: You do not need to be an MDPHD
To function as a physician—scientist

SLEEP MEDICINE

Academic faculty
FACULTY PROFILE (at a medical school)

Thomas E. Scammell, MD

Professor of Neurology, Harvard Medical School

Physician, Professor, Department of Neurology, Beth Israel Deaconess
Medical Center

Physician, Professor, Department of Neurobiology, Children's Hospital
Boston

PostDoc

See publications

People > Arthur L Beaudet, M.D.

R es | d en Cy msouh}?d|wc§|sct(3er1{enr v Faculty Directory

POSITIONS
Henry and Emma Meyer Chair and Professor SearchAllFaculty A B C D E F G H I J K L M N O P Q R S
Molecular and Human Genetics

Baylor College of Medicine

Houston, TX, US

Michael Brown, M.D.

Professor

Molecular & Celular Biology Professor

Baylor College of Medicine

Houston, Texas, United States Endowed Title The W.A. (Monty) Moncrief Distinguished Chair in Cholesterol
Professor and Arteriosclerosis Research; Regental Professor; Paul J.

Pediatri : g
rco M D P h D Thomas Chair in Medicine
Baylor College of Medicine

Houston, Texas, United States

Faculty Member Department Molecular Genetics | Internal Medicine

Program in Integrative Molecular and Biomedical Sciences

Baylor College of Medicine Graduate Programs Cell and Molecular Biology, Integrative Molecular and
Houston, Texas, United State: . . e

ouston. Texas, United states Biomedical Sciences




« A Dbit about a new course offering at Rice
Neuroscience



Advanced Research Seminar in Translational Neuroscience
3 Credits

Fall 2019
Course Director: Vaishnav Krishnan MDPhD (Baylor Neurology, Rice ECE*)

EMPHASIS:

* |dentifying a neuropsychiatric disease or a symptom that suffers from a treatment gap
(i.e., where existing treatments are insufficient)

* Review existing theories on the pathophysiology of this problem

« Critically evaluate preclinical models in which to study this disease or symptom

« Examine how candidate treatments have been tested in those models

 Explore the barriers to implementing those treatments in humans

Lab Bench Seek Counsel
® © ® = Home - PubMed - NCBI x 4+
< C @ & httpsy//www.ncbi.nm.nih.gov/pubmed?otool=hamtme Qa x 0 @O :
i Apps ™M GMAIL GCAL \! FRB [)/ EMA i CITI 'd PUBMED ' PANDORA [] TCHMAIL [J INTRA [ MyOHP Q ATLAS X JAX D Cage Count @ BSLMC 'l'ﬂ HARRIS D SURG »
Publ@ed . (runes ¢ (5o

Advanced Helf

alth

= ™ gl

PubMed
PubMed comprises more than 29 million citations for biomedical literature from MEDLINE, life science journals, and online books. Citations may include

' /.\““ ‘ links to full-text content from PubMed Central and publisher web sites.




Submit a manuscript (review)
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