BUSINESS, CONSUMER SERVICES, AND HOUSING AGENCY EDMUND G. BROWN JR., GOVERNOR

STATE BOARD OF OPTOMETRY
2450 DEL PASO ROAD, SUITE 105, SACRAMENTO, CA 95834
P (916) 575-7170 F (916) 575-7292 www.optometry .ca.gov

OrTOMETRY

Continuing Education Course
Approval Checklist

Title: Macular Dystrophies with DRUSEN

Provider Name: NVISION Eye Centers c/o Ms. Leslie Kuhlman

MCompleted Application
Open to all Optometrists? MYes [INo
Maintain Record Agreement?MYes  [INo

MCorrect Application Fee

[1Detailed Course Summary

MDetailed Course Outline

¥IPowerPoint and/or other Presentation Materials
M Advertising (optional)

MICV for EACH Course Instructor

License Verification for Each Course Instructor
Disciplinary History? [1Yes No


www.optometry

LI Wi

i
,BUSINESS CGNSUMER SERVICES, AND HOUSING AGENCY GOVERNOR EDMUND G. BROWN JR.

. STATE BOARD OF OPTOMETRY
”}, 2450 DEL PASO ROAD, SUITE 105, SACRAMENTO, CA 95834
¥ P (916) 575-7170 F (916) 575-7292 www.optometry.ca.qov

INUING EDUCATION COURSE APPROVAL

$50 Mandatory Fee APPLICATION

Pursuant to California Code of Regulations (CCR) § 1536, the Board will approve continuing education (CE) courses after
receiving the applicable fee, the requested information below and it has been determined that the course meets criteria
specified in CCR § 1536(g).

In addition to the information requested below, please attach a copy of the course schedule, a detailed course outline and
presentation materials (e.g., PowerPomt presentation). Appllcatlons must be submitted 45 days prior to the course
presentation date.

Please type or print clearly.

Course Title o Course Presentation Date

etlar Dystroghies, viin Ve - EE/QE/ER MO

Course Provider Contact Information

Provider Name

Leslie Kuhlman Ann

(First) (Last) ‘ (Middle)
Provider Mailing Address ‘

street 79 Enterprise City Aliso Viejo state. CA Zip 92673

Provider Email Address Leslie.Kuhlman@nvisioncenters.com

Will the proposed course be open to all California licensed optometrists? #AYES OINO

Do you agree to maintain and furnish to the Board and/or attending licensee such records
of course content and attendance as the Board requires, for a period of at least three years dAYES ONO
from the date of course presentation?

Course Instructor Information
Please provide the information below and attach the curriculum vitae for each instructor or lecturer involved in the course.
If there are more instructors in the course, please provide the requested information on a separate sheet of paper.

Instructor Name

(First) (Last) ' (Middle)
License Number License Type m }) .
Phone Number (310)) Slo0- A\o\ Email Address ¥entaorall @, netonou) e

I declaredn e<penalty of perjury under the laws of the State of California that all the information submitted on
this fokm and ox any accompanying attachments submitted is true and corrct

Signature of Colxse Provider Date
Form CE-01, Rev. 5§/16



mailto:Leslie.Kuhlman@nvisioncenters.com
http:www.optometry.ca.gov

Kathy LittletonSTATE AND CONSUMER SERVICES AGENCY

GOVERNOR EDMUND G. BROWN JR.

STATE BOARD OF OPTOMETRY

2450 DEL PASO ROAD, SUTIE 105, SACRAMENTO, CA 95834
P (916) 575-7170 F (916) 575-7292 www.optometry .ca.gov

1 o
lt,rng.-.nt?//

For Office Use Only
Request for Approval of Continuing Education Course(s) ReceipiNo
Leslie Kuhlman » '
NVISION Eye Centers ATS No.
75 Enterprise, Suite 200 .
Aliso Viejo, CA 92656 Date Rec’d _

Requests for approval of continuing optometric education (CE) courses should be submitted on
this form. The California State Board of Optometry requires the following information in order to
process a course approval request:

$50 processing fee

Name of provider

Course title(s)

Date(s) the course is scheduled to be offered

Topical outline of the course subject matter

Any announcements, notices or advertisements of the course

Curriculum vitae (CV) of all instructors and lecturers involved (NOTE: CVs should include
every term of employment, academic credential, publication, contribution or significant
achievement)

Requests for approval and the supplemental information should be submitted to the Board office
at least 45 days prior to the first date that the course will be offered. Requests will be reviewed by
staff and forwarded to the CE Committee for final review. If necessary, Board staff will contact
the requestor for additional information. Course approvals are valid for 12 months or until the
course is modified.

The CE Committee’s decision(s) will be noted and a copy of this form will be returned to the
provider to serve as official notification of approval and/or disapproval of the course(s). Please
remember to include the contact person’s name and mailing address in the space provided above.

CE Committee Member



http:www.optometry.ca.gov



http:qi6Ny1s1.0N
http:s"1+101.1R

| | 4]

o | NVISION

........ EYE. CENTERS

STATE BOARD OF OPTOMETRY
2450 Del Paso Road, Suite 105
Sacramento, CA 95834

On behalf of NVISION Eye Centers, we are writing to request approval of Continuing Education to California
doctors of optometry. The education will be delivered by Board Certified Ophthalmologists, clinical investigators
and experts in technology and patient consultation.

We are writing in response to your letter for information pursuant to CCR 1536 (g), to address why our application was
submitted earlier than 45 days for course accreditation. As well as additional content requested.

The reason why our application was submitted earlier than 45 days for the course named

“Macular Dystrophies with DRUSEN” g given March 5, 2017 access to the final presentation of the material being in
development prior to the time period needed. Once information required, we moved quickly to process accreditation
requests. Please accept our apologies and deepest regrets. Going forward, we will make every effort to process these
applications in a timely manner.

Course Description: This course will introduce different types of macular dystrophies with drusen and cover treatment
options.

Course Objective: The course will allow optometrists to better identify and properly diagnose macular dystrophies with
drusen with the use of difference diagnostic images. It will educate optometrists with available treatments.

Conditions of Availability: This course will be open to all licensed ODs. They will be notified through flyers, Eventbrite,
and fax by request.

Records: NVISION Eye Centers to maintain and furnish to the Board and/or attending licensee such records of course
content and attendance as required for a minimum of three years.

Professional Advancement: NVISION Eye Centers seeks to offer professional education to local and regional
optometrist. As a leading practice in the ophthalmology field, NVISION doctors are engaged in research and latest
developments on procedures, technology, and clinical therapies. The field of optometry is constantly evolvmg ata
rapid pace and optometrists need to keep up. All Things Refractive in an interactive presentation. This CE activity
will help attending ODs learn a full understanding of refractive surgery technology, clinical treatments and
procedures, candidates, post-op & pre-op care, cost, co-management, how it is performed, and benefits.

The contact person for this program is myself, and 1 can be reached at 949.234.8129 or
Leslie.Kuhlman@nvisioncenters.com.

Sincerely,
Leslie Kuhlman

NVISION Laser Eye Centers
Continuing Education and Special Projects Coordinator

75 Enterprise, Suite 200, Aliso Viejo, CA 92656
Pp: 949.274.4652 » f: 949.509.4858 o e: info@nvisioncenters.com ¢ w: www.nvisioncenters.com
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Presenter — Kent W. Small, M.D.
Course Title — Macular Dystrophies with DRUSEN
cV -

Kent W. Small, M.D.
training and experience
Residency: Duke University
Fellowship, Retina: Duke University
Fellowship, Molecular Genetics: Duke
Director: Retina, Univ of Florida
Professor: Retina, UCLA, Jules Stein
Chairman: Univ. Texas
» Founder / President: Kent W. Small, M.D
» Founder / President: Macula & Retina Institute
» Founder / President: Molecular Insight Research Foundation
b Scientist: Regenerative Medicine Institute, Cedars-Sinai
310-659-2200 818-552-5040
Molecular Insight Research Foundation
» Kent W. Small, MD
» 30 years of research and clinical experience
b 15tto use microsatelites DNA repeats in gene mapping in ophthalmology
» 1t to map a macular degeneration in the Human Genome Project
» Found mutations in
» North Carolina macular dystrophy (MCDR1)
cone-rod dystrophy (CORD5)
enhanced S-cone (Goldmann-Favre)
Reis-Buchler corneal dystrophy
Blepharophimosis syndrome (BPES)
» Reigers Syndrome
Over 200 peer reviewed scientific publlcatlons
20 years of NIH support
15 years of Foundation Fighting Blindness support
CIRM (California Institute for Regenerative Medicine)
» Trained over 100 ophthalmologists / optometrists
Kent W. Small, M.D.
SOLO PRIVATE PRACTICE
Molecular Insight Research Foundation
Cedar-Sinai Regenerative Medicine Institute
Los Angeles, CA

v v v WV

v vV Vv

75 Enterprlse, Suite 200, Ahso VIEJO, CA 92656
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Course Outline —

MACULAR DYSTROPHIES
with DRUSEN
A FEW CONCEPTS
LUMP vs SPLIT
Tremendous variable expression within single families shows the value of LUMPING
FAMILY CONTEXT
ALL DRUSEN ARE ALIKE
Splitting drusen into subcategories is worthless as are most genotype / phenotype studies
NORTH CAROLINA MACULAR DYSTROPHY / PRDM13 '
Areyou a
LUMPER or a SPLITTER
Areyoua
LUMPER or a SPLITTER
Lump or Split
Types of Macular Dystrophies
with drusen
Initial approach to a patient with macular dystrophy
bilateral and are usually extremely symmetrical
Most autosomal dominant
one or more living affected relatives
careful family history
Most over the age of 50 misdiagnosed as AMD
Careful medication history past and present / Drug toxicity
autosomal dominant macular dystrophies have visual acuities that are better than one might expect
autosomal recessive (Stargardt disease, ABCA4) acuities that are poorer than one might expect given the
relatively mild abnormality of their fundus -
Macular Dystrophies
THE CONTEXT OF THE FAMILY IS IMPORTANT
SOMETIMES CRITICAL
Only when other family members are examined can you appreciate the full spectrum of the disease and make
the correct diagnosis
Drug Toxicity which can mimic macular / retinal degenerations
Macular Dystrophy?
Macular dystrophy?
“If your ship does not come in...
swim out to it...” Jonathan Winters
Lanai

75 Enterpnse, Suite 200, Ahso VleJO, CA 92656
p: 949.274.4652 * f: 949.509.4898 ¢ e: info@nvisioncenters.com ¢ w: www.nvisioncenters.com
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Kent

Maui channel 10 miles Maui
(Lanai — Maui)

race 10.2 miles

“Treasure Your Exceptions”

William Bateson

8 August 1861 — 8 February 1926

English biologist

first person to use the term genetics to describe the study of heredity.

the chief populariser of the ideas of Gregor Mendel

North Carolina Macular Dystrophy MCDR1 / NCMD
my 15t encounter

1987 at the Asheville VA hospital
DUKE rotation

20/50

Hallmark: :

MARKED VARIABLE EXPRESSIVITY
bad macular lesion

good vision

1/3 of affected family

remainder asymptomatic
Confused with TOXO

Oteen VA,

.Asheville, NC
* proband encountered

Lefler Wadsworth Sidbury Syndrome
My initial years
redefined the phenotype

autosomal dominant
completely penetrant
congenital '
not progressive
NCMD / MCDR1 '
Grade 1 (not stages) drusen
NCMD / MCDR1
Grade 2 confluent drusen
Grade 3
coloboma-like defect in retina / chormd / scleral /
Toxo -like o
Peripheral drusen only in some patlents

- ARVO / Sarasota 1989

1982
MCDR1 CHICAGO

75 Enterpnse, Suite 200, Allso Vlejo, CA 92656
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Of these terms,
CALDERA MACULOPATHY
the least precise.

“Double, double,

toil and trouble,

Fire burn and caldron bubble.”
Macbeth

Lets not stir the pot with yet more inaccurate names
The MANY NAMES of VICDR1

North Carolina Macular Dystrophy

TOO MUCH SPLITTING!

A SINGLE DISEASE IN A SINGLE FAMILY GIVEN ALL OF THESE DISEASE ENTITIES AND NAMES

Lefler Wadsworth Sidbury “Syndrome”

dominant macular degeneration and aminoaciduria

dominant progressive foveal dystrophy

central areolar pigment epithelial dystrophy

central pigment epithelial and choroidal degeneration
Caldera maculopathy

North Carolina Macular Dystrophy

SEEMS LIKE IT IS HUMAN NATURE TO WANT TO SPLIT

North Carolina Macular Dystrophy

Is a bad name

Is a misnomer

Given by Don Gass in his atlas ... and it stuck

Named for its FOUNDER EFFECT

large single family in a stable Southern society, very little inbreeding
found worldwide

Caucasian, Asian, Hispanic, Indigenous, Afrlcan-Amerscan
MCDR1 in Nashville, TN

Cavitation not ideal descriptor

Implies tissue was present which later disappeared (sink hole)
This is a developmental abnormality...tissue never did develop / form
what happens to splitters and

Confederate spies

Extensive genealogical research looking for additional affected individuals.

MCDR1: variable expressivity

clinical diagnosis

can be confused with

Dry AMD: drusen

Wet AMD: CNVM / sub-macular fibrosis
Bests macular dystrophy

75 Enterpnse, Suite 200, Aliso VlejO, CA 92656
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Toxoplasmosis
RELPs labor intensive, slow, bi-allelic systems, binary analysis
MFD97 ; D65249 : Marshfield Marker

Jim Weber

LOD scores (40.03)

highest recorded in human genetics

positional cloning strategies paralleling the HUMAN GENOME PROJECT
FISH

YACS (yeast artificial chromosome)

BACs (bacterial artificial chromosomes)
PACs (P1 artificial chromosomes)

Pulse field gel electrophoresis

Created new polymorphic markers
Narrowed the genomic interval

Identified cDNAs in region

Sanger sequencing

By 2001, my lab:

Narrowed region to

CHR6:99,575,010- 100,455,412

883kb

Sanger Sequenced all exons in critical region
And promoter regions

Including a zinc finger (later named PRDM13)
expressed in the CNS ...

later found in embryonic retina

Targeted (883 kb)

NEXGEN SEQUENCING

MCDR1 bioinformatics

I was drowning in my own data
bioinformatics quagmire

Generating more and more data

Data analysis : bottleneck

Ed Stone with his team offered me a lifeline
OPENED A CAN OF BIOINFORMATICS “WHOOP-ASS”
“when a normal beating (analysis of the data) just won’t do”
Initial publication of mutations

11 families

_ E-published October 26,2015

Dedicated to the memory of Maurice Rabb MD (ascertained W|th KWS the Belize famlly)
Supported in part by
Stephen A. Wynn Institute for Vision Research

University of lowa Carver College of Medicine

75 Enterprise, Suite 200, Aliso Viejo, CA 92656
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MCDR1 / mutations
10 MCDR1 families
1 MCDR3 family
SNP or mutation

NONE of the base pair changes found any of the public databases (1000 Genome Project) (dbSNP)

260 controls from lowa
ONLY found in affected subjects
10 independent families initially

Chr6_100040906 G>T NC
Chr6_100040987 G>C France
Chr6_100041040 C>T Asia
Association between these variants and the disease phenotype is extraordinarily strong
Fisher exact test
All variants are in a DNAS | hypersensitivity binding site
Discovery of NCMD-causing variants in MCDR1
NCMD / MCDR1
all point mutations
in non-coding region
12KB from nearest gene (PRDM13)
In DNASE 1 hypersensitivity binding site (regulatory region)
Featured in OPHTHALMOLOGY lead article
on the cover ’
editorial

“The editorial staff of Ophthalmology is to be commended for the recognition and acceptance of
one of the most important studies in the past several decades.”
This report
12 new NCMD / MCDR1 families
To update the data of the initial (11) families
with the new (12) famllles with MCDR1
35 total families

Do new / additional data continue to support our initial publication results?
MCDR1: KWS: Riverside, CA:

French mutation 100040987

MCDR1:KWS:Riverside, CA:

French mutation 100040987

MCDR1: NY / Mexico / Dr Agemi

N Carolina mutation Chr6:100040906

MCDR1: NY / Mexico / Dr Agemi

N Carolina mutation Chr6:100040906

MCDR1: NY / Mexico / Dr Agemi

N Carolina mutation Chr6:100040906

35 total families available for study

Initial publication 11 families

NEW 12 more mdependent families

75 Enterprlse, Suite 200, Aliso Vlejo, CA 92656
p: 949.274.4652 » f:949.509.4898 e e: info@nvisioncenters.com ¢ w: www. nvisioncenters.com
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7 with the NC mutations (all USA)
5 with the French mutation (3 European, 2 USA)
6 no mutations found (? Diagnosis of some)
6 in progress
35 NCMD / MCDR1 families total being studied by KWS
DNASE1 hypersensitivity binding site
3 POINT MUTATIONS
ALL IN NON-CODING REGIONS
Why is North Carolina Macular Dystrophy Important?
MCDR1 / NCMD is due to overexpression of PRDM13
Expressed in many lower animals without maculae
New gene / new pathway in
macular disease
Understanding / manipulating
this gene could help us learn
to control / grow new maculae
Summary
Total 23 independent families
with MCDR1 / NCMD phenotype with documented mutations
4 mutations found (3 base pair changes and one duplication of PRDM13)
international collaboration needed to find and prove these mutations
if only one family (i.e NC) ... all changes found would be in linkage disequilibrium
Making it difficult to PROVE mutations
Functional data supports mutations affecting PRDM13 expression
New data continue to support that these DNA changes ARE causative mutations
Subsequently others have confirmed our findings:
MCDR1 / PRDM13 duplication independently confirmed in Texas
by Browne, Sullivan, Daiger et
Subsequently others have confirmed our findings:
MCDR1 / PRDM13 duplication independently confirmed in Texas
by Browne, Sullivan, Daiger et
Lessons learned from NCMD / MCDR1
1) Bealumper not a splitter
2) Challenge the literature:
3) Make friends / collaborations
4) Persevere
Great works are performed
not by strength,. |
but perseverance:
Samuel Johnson (1709 - 1784).
acknowledgements
NIH / NEI 1989-2004 -
2004- present Molecular Insight
Research Foundation (501c3)

75 Enterprlse, Suite 200, Aliso Viejo, CA 92656
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2004- present:
KWS American Express Plum Card

6/2015 — present:

Stephen A. Wynn Institute for

Vision Research at Univ. of lowa

(Ed Stone)

North Carolina Macular Dystrophy

treatments

For rare CNVM: anti-VEGF

Because of relative stability and is congenital

... ho treatment

Future: CRISPR-CAS9 ... ?

Best Macular Dystrophy

autosomal dominant

mutations in the BEST1 gene

“classic” form symmetric egg-yolk-like lesion centered

20/20 or better in eyes with undisturbed vitelliform lesions

surprising considering the substantial physical separation of the photoreceptor outer segments and the RPE
that exists for decades in some individuals

Optical Coherence Tomography (OCT), Fluorescein Angiograms (FA)/Autoflourescence, and
Electroretinography

Normal ERG, with abnormal EOG

increased RPE lipofuscin, loss of photoreceptors, sub-RPE drusenoid material, and accumulation of cells and
material in the subretinal space '
Best Macular Dystrophy

Best Macular Dystrophy

Best Macular Dystrophy

Best Macular Dystrophy

Lump or Split

Best Macular Dystrophy

Treatment for BEST’s

primarily of recognizing choroidal neovascularization :

anti-VEGF therapy

elongating the intervals between anti-VEGF injections, discontinuing them altogether,

once the visual acuity is stabilized and all subretinal blood has been resorbed.

AREDS?

FUTURE: CRISPR-CAS9

Stargardts Disease

Most of the differences in clinical findings in patients with ABCA4 disease can be explained by the interplay of

three factors that vary among patients: _ ) _
(1) the severity of their ABCA4 genotype (and hence the rate at which toxic bisretinoids form in the
photoreceptors);

(2) the relative sensitivity of the foveal cones to the genotype

(3) the relative sensitivity of the retinal pigment epithelium to the genotype

75 Enterprise, Suite 200, Aliso Viejo, CA 92656
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loss of visual acuity, which can be as mild as 20/30 or as severe as 20/200

abnormal fundus appearance that is incidentally discovered during a routine eye examination
light-colored flecks at the level of the retinal pigment epithelium

The RPE itself responds to ABCA4 mutations quite differently in different patients
Stargardts Disease '

Treatment

There is currently no proven treatment for ABCA4 dlsease

extensive ongoing research in genetics, disease mechanisms, gene therapy, and cell replacement.
drugs that modulate the visual cycle

isoretinoin and fenretinide

slow the formation of these toxic products in Abcad knockout mice

Autosomal recessive disease more difficult to treat with CRISPR-CASS

AREDS MINUS beta-carotene

Stargardt’s...

Stargardts Disease

Stargardts Disease

Stargardt-like dominant macular dystrophy (SLDMD)

Zhang et al. 5 base pair deletion in the gene ELOVL4 in the affected members of five families
despite 1 of these families being mapped by him to the wrong chromosome

90% of cases in North America

progressive central vision loss

symptoms in the first decade of life

20/200 or worse by 30 years of age

Similarly to the autosomal recessive Stargardt disease

fundus of this disease show pisciform flecks, peripapillary sparing, and macular atrophy
Mutations cause mis-trafficking of the mutant protein in vitro

results in cell death

Stargardt-like dominant macular dystrophy (SLDMD)

61-year-old male

common Leu263 del5tttCTTAA mutation in ELOVL4

20/100

53-year-old male

common Leu263 del5tttCTTAA mutatlon in ELOVL4

20/100

Pattern Dystrophy

Pattern dystrophy

a group of inherited retinal dystrophies

pigment changes at the level of the RPE

The most common cause: single gene, PRPH2

originally RDS — OMIM #179605

Mutations in this gene also cause some cases of

central areolar choroidal dystrophy,

retinitis pigmentosa

fundus flavimaculatus variant of Stargardt disease

75 Enterprlse, Suite 200, Aliso VlejO, CA 92656
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experience macular photostress in their daily life

18% risk of CNVM

normal cone and rod amplitudes and implicit times on the full-field ERG

reduction can be seen when there are more extensive changes

EOG light-peak to dark-trough ratios normal - modestly subnormal

Pattern Dystrophy '

SAME MUTATION: MULTIPLE PHENOTYPES

Butterfly-shaped pigment dystrophy

Butterfly-shaped pigmentation

yellow, white, or black and accumulate configuration of three to five “arms” or “wings” that resemble the
wings of a butterfly.

pigment deposits that look like drusen or flecks can be seen peripheral to the central lesion
Adult-onset foveomacular vitelliform pattern dystrophy

asymptomatically or with mild blurring

symmetric, solitary, autofluorescent vitelliform lesions in the macula with a central pigmented spot
Sjogren reticular dystrophy of the RPE

_clearly defined network of black-pigmented lines

resembles a fishnet with knots or chicken wire

Some patients in the same family as those with reticular dystrophy also have vitelliform and/or butterfly-
shaped pigment changes :

Central areolar choroidal dystrophy (central areolar retinochoroidal dystrophy)

The earliest change is a fine, mottled depigmentation in the macula of both eyes that appears between the
second and fourth decades and gradually evolves into symmetric, sharply outlined, bull’s-eye oval or round

areas of geographic atrophy of the RPE
Treatment for Pattern Dystrophy
A significant risk for vision loss exists from CNVM
Although CNV less frequent than in AMD
anti-VEGF injections limits vision loss
delayed recovery from exposure to bright light :
wearing dark glasses and a hat when outside can allow them to adapt more readily when coming inside
AREDS? o :
CRISPR-CAS9?
Pattern Dystrophy
Pattern Dystrophy
54-year-old male

Thr146 inslaC mutation in PRPH2

20/40

nummular atrophy in the macula _
spared areas of RPE block the fluorescence from the underlying choroidal vessels
Sorsby Fundus Dystrophy
earliest symptoms NYCTALOPIA
Visible yellow-to-gray material at Bruch’s membrane
drusen / pigment '
coalesces into a fairly uniform yellowish-gray sheet

75 Enterprise, Suite 200, Aliso Viejo, CA 92656
p: 949.274.4652 o f: 949.509.4898 ¢-e: info@nvisioncenters.com ¢ ww: www.nvisioncenters.com
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more prominent with increasing age

untreated CNV often results in extensive disciform scarring

“severely reduces visual acuity

mutations create a new cysteine residue in the mutant protein TIMP3
perturbation of tertiary structure through altered disulfide bonding
TIMP3

component of Bruch’s membrane

component of drusen

abnormal deposits in SFD

Treatment aimed at CNV control

laser therapy and PDT are not effective

Sorsby Fundus Dystrophy

36-year-old female

Ser181Cys TIMP-3

20/15

61-year-old female

Trp175Cys TIMP-3

20/125

Autosomal dominant radial drusen

Dovne honeycomb retinal dystrophy

malattia leventinese

Drusen 2nd decade to 7t decade

drusen in the center of the macula and on the nasal edge of the optic disc

tend to be large and round while those at the temporal margin of the macula tend to be smaller, elongated,

and radial

drusen abutting the nasal aspect of the nerve

Later may develop central atrophy, scarring, and pigment proliferation that can look similar to SFD
visual acuity is usually excellent until central atrophy
drusen hyperautofluorescent

There is currently no treatment

anti-VEGF therapy

Candidate for CRISPR-CAS9?

Autosomal dominant radial drusen

Doyne honeycomb retinal dystrophy

malattia leventinese

Small 3 exon gene

EFEMP1

ALL affected have the same mutation

Arg345Trp

Most descendants for the

Leventine Valley in Swizerland

Autosomal dominant radial drusen

Doyne honeycomb retinal dystrophy

malattia Ieventineée

75 Enterprlse, Suite 200, Ahso Vle]o, CA 92656
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46-year-old female

Arg345Trp mutation in EFEMP1

20/40

large drusen abutting the optic disc

radially oriented drusen

drusen in the central lesion have fused into a honeycomb configuration
57-year-old female

Arg345Trp mutation in EFEMP1

counting fingers

atrophic changes in the central macula

large drusen are present nasal to the nerve head

Enhanced S Cone Syndrome
Goldmann-Favre
rare non syndromic autosomal recessive
absence of rod function
large-amplitude S cone-mediated electrical responses
psychophysical hypersensitivity to blue light
a cone dominant retina
ERG’s: greater amplitudes to short-wavelength
gain in function of photoreceptors
NR2E3 mutations for ESCS
retinal nuclear receptor, a ligand dependent transcription factor
expression limited to the outer nuclear layer of the human retina
ESCS
RESULTS
Case 1:23 year old female
THE ORIGINAL CASE DEFINING ESCS
phenotype PREVIOUSLY reported in detail
19 year old female
unusual ERG responses led to the recognition of the ESCS syndrome
Night blind all of her life
otherwise asymptomatic
20/25 RT, 20/20 LT
fields and color vision are normal
exam shows no abnormalities other than some very sparse yellowish spots in the arcade regions
ESCS #1 '
ESCS case 1
Glomerulonephritis Type Il and Drusen
The majority of patients with membranproliferative glomerulonephritis (MPGN) type Il
basal laminar drusen
visual acuity tends to be preserved unless CNV
exudative drusen
serous detachment complicate the disease

75 Enterpnse, Suite 200, Aliso VIeJO, CA 92656

p: 949.274.4652 o f: 949.509.4898 e e: info@nvisioncenters.com ® w: www.nvisioncenters.com
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EYE CENTERS ,
abnormal EOG with a relatively normal ERG in some patients

suggesting a more global retinal dysfunction than the visible drusen would suggest
morphologically and compositionally similar to the drusen found in AMD
Glomerulonephritis Type Il and Drusen

In Vivo CRISPR/Cas9 Gene Editing Corrects Retinal Dystrophy in the

s334ter-3 Rat Model of Autosomal Dominant Retinitis Pigmentosa

CRISPR/Cas9 Gene Editing in RP

GENE EDITING

CRISPR/Cas9 Gene Editing in Dmd

The Carver Genetic Testing Laboratory

The Carver Genetic Testing Laboratory

The Carver Genetic Testing Laboratory
"TAKE HOME POINTS

LUMP

FULL DISCERNMENT ONLY WITH USING FAMILY DATA / MEMBERS / MOLECULAR GENETICS
FAMILY CONTEXT

ALL DRUSEN ARE CLINICALLY ALIKE

NORTH CAROLINA MACULAR DYSTROPHY / MCDR1 mutations affect PRDM13 expression
PERSEVERANCE '

50 meter butterfly 30.02 sec

75 Enterprlse, Suite 200, Aliso Viejo, CA 92656

p 949.274.4652 o f: 949.509.4898 e e: info@nvisioncenters.com ¢ 1w0: www. nvisioncenters.com
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N MACULA ¢ RETINA INST[TUTE
9 KENT W. SMALL, MD
‘4 Teneed and highly p £ mmnlmm

Glendale, CA

3

vvvvaoaow e o B

o%s :
Fellowshlp, Retina: DUKE. IVRrSTy A,
Fellowship, Molecular Cenellcs‘D[xﬁiﬂ

Director: RetIna, Unlv of Florida
Professor: Retina, UCLA, Jules Stein

Chaimman: Unlv. Texas

Founder/ President: Kent W.Small, M.D

Founder/ President: Macula & Retina Institute

Founder/ President: Molecular Insight Research Foundation
Scientist: Regenerative Medicine Institute, Cedars-Sinal
310-659-2200 818-552-5040

* NO FINANCIAL DISCLOSURES

»* NO CONFLICTS OF INTEREST

* (MAY BE THE ONLY TALK HERE WITH NO FINANCIAL
INTERESTS / DISCLOSURE)

Are you.a

vrvry

*tause microsatelites 6}

tomapa macular degeneration lrfri“e'w
Foumdmutations In
North Carolina macular dysmpny (MCORY)
3 conesod dystrophy (CORDS;
enhanced S<one (r.ommamnm)
Rels-Buchler comealdystrophy
Blepharophimosls syndrome (BPES)
Relgers Syndrame
Over 200 peer
20 years of NIH support
15 years of Foundation Fighling Blindness suppon .
CIRM(C for Tne)

310-659:2200 818-5525040

MACULAR DYSTROPHIES -

%
# A FEW CONCEPTS (S
* LUMPvsSPLIT
* Tremendous varlable expresslon within single
familles shows the value of LUMPING
* FAMILY CONTEXT
+ ALL DRUSEN ARE ALIKE
» Splitting drusen Into subcategories Is worthless as
are most genotype / phenotype studles
* NORTH CAROLINA MACULAR DYSTROPHY /
PRDM13

18



http:Ollffl)ddystrophy(C.Ofl.D5
http:t.:;E.N1

[k

3/10/2017

T ypes of:Macular Dystrophxes
: d

NCED S-CONE,
MANN:FAVRE)

Hobbs ét al, 1635 Marmior
* Shearer etal,, 1965; Marmor et al, 2013;

mloﬂ¢1ﬂu(mdlarll) . Wetk[eyel al 1960
chlernptomulne (momlm) ' Delongetal, 1965
Clofaximine “'Craythom exal, 1986

" Boudredult e sl 1083 Ros et o0, 1088

~banezetal, 1094
Tale  Allgs, 1972
Deferoxaraine . ! Halmavici et 3l :m.c.auu!a et 2004

Initial-approach to a patient with

« bilateral and are usuallye

* Most autosomal dominant

+ one or more living affected relatives

+ careful family history

* Most over the age of 50 misdiagnosed as AMD

+ Careful medlcaﬂon history past and present / Drug toxicity

v macular dystrophles have visual
acultles that are better than one might expect

» autosomal recessive (Stargardt disease, ABCA4) acuitles
that are poorer than one might expect given the relatively
mild abnormality of thelr fundus

50-year-old female, visual acuity was 20/30

plaquenil toxicity

bull’s-eye fundus appearance

easily be mistaken for Stargardt disease without flecks

“if your ship does not come in

Maui chani
(Lanaf M"u
race .2 inilgs

+THE CONTEXT OF?
FAMILY IS IMPORTANT

* SOMETIMES CRITICAL

* Only when other family members are
examined can you appreciate the full
spectrum of the disease and make the
correct diagnosis

‘ Macular dystrophy?. -~

A33-year-old female with 20/20 visual aculty

is more of y disease
multifocal choroiditis

19

“Treasure Your Exceptions”

* English biologist
* first person to use the term

genetics to describe the study
of heredity
* the chief populariser of the ideas &
of Gregor Mendel

)




MCDR1/NCMD
mys encounter :
) ‘Asheville VA  hospital -

MARKED VA
bad macular lesion
good vislon

1f3 of affected famlly
remalnder asymptomatic
Confused with TOXO

3/10/2017

A NEW DOMTHANT PROGRESSIVE JOVAAL DYSTROPITY
U amerrw Puavi, 3D, Watas . arsen LMD Ruoi 1. Wisaco
] o 1. 8. Scucan, KD

Doten iwa oo

DUKE Eye Centér:

e ighe 7!

Oteen VA,
Asheville, NC

proband encountered

Dystrophy: Revisited

SN, s, Ve

pE S e

T

aitoscinal domiriant
completely peietrant
congenital :
notprogressive

NCMD ] MCDR1 ~
Grade 1 (not stages).

choroid [ scleral /
Toxo -like

i (GoIDITARY MACULAR DUGENERATION AND AMINO-ACITURIA
W. Jlamrion Lyrcea, M.D, Jouern A, C Warewonre,
: a1,

ous B Soecay,
Do, Nt

Sttt ot !
North Carolina’s domibant progressive foveal
dyxtrophy: how progressive isjt2 : %

Ko ¥ S, o Kifiy e 5 it

BTt i e

20

Peripheral drusen onlyin; some
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Ofnatretogias, ek 19, 49-73 {964 PR et hiilon]

Central Arcolar Pigment Epithelial Dystrophy
[CENIC SR

Verrin M Heomses, 6. Feank Tiedisch
Depurntrzrs  Ophadlenlpy, Uity of sz, Ty (i kmx LSy

ee)

Frtensy g

: e ors)
African American Family Wit

Macular Dystrophy of the
Retina, Locus 1 (North Carolina)

Macular Dystrophy)

Danlol F. Kiernan, MD, Roban J, Shal
Hariprasad, MO, Michacl A, Grassl, MD,
MD, Joseph P. Kiernan, jam F. Miaf
MD Ophthalmology 118,1435-1443 (July 2011}

No#th Curolivia Macular Dystrophy dnid Central Arcolai
Pigment Epithelint Dystrophy
Qne Farmily; One D

T e e vy o)
EXrEREEr e s

North Carofina

Macular Dystrophy

Autosorrial Dorlnant Cential:™ 71 sk

Pigment Epithelial and
Choroldal Degeneratiori
AOLRES AEVIAEND. PETERIL IORSE, Wi JOSF i 7 KA o
* 1982

Terminology of MCDR1
What'sina Name?

Lets not stir the potwihyat more Inaccurate
names

21
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e TfTe'"MANY NAM ES'Ef MCDR1

* ASINGLE DISEASE IN ASINGLE FAMI
THESE DISEASE ENTITIES AND NAMES
= Lefler Wadsworth Sidbury “Syndrome”

* d macular and

* prog! foveal dystrophy

* central areolar plgment epithellal dystrophy

» cantral pigment ef and ct tal d

+ Caldera maculopathy

» North Carolina Macular Dystrophy

* SEEMS LIKE IT IS HUMAN NATURE TO WANT TO SPLIT

what happens tosplittersand-

Confederate spies
Extenswe genealogxcal research looking ! for
duals

Termmology of MCDRI
. What'sin aName?-

'Iarde singié f a stabl ge‘.ty(
_mry lmlc inbredding ! ‘ .

foundworidmde
Caucasian, Asian, Hispanic, Indigenous,
African-American

* Dry AMD: drusen
+ Wet AMD: CNVM / sub-macular fibrosis
* Bests macular dystrophy

» Toxoplasmosls

TRy

SHORT COMMUNICATION

North Carolina Macutar Dystrophy: Exclusion Map
Using RELPs and Microsatellites
Kot ¥ St s . ent i oo ey Vs
‘Rt Rout.{ w0l

epomen o fp et U L o S0 Corvton, Ehleron, Soet Contne
i R m.m-m....-uu’:“

Petieny SH TR SNy e Covins 0.
Lo L
S A

| S R ]

r.1

- VR A SV WS O
‘l‘ L 1 4
' ‘ el L
@r T T P

| <
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Vanants in 1 .NC 765-8001: 2180 total

LOD scores (40. 03)

wowm_ e kR
o

b
Vs fusrma sy ol

* Narrowed region to
* (HR6:99,575,010-100,455,41i
* 883kb .
* Sanger Sequenced all exons in critical region
* And promoter regions
* Including a zinc finger (later named PRDM13)
« expressed inthe CNS...
# |ater found in embryonic retina

* bioinformatics quagmire
« Generating more and more data
» Dataanalysls: bottleneck

« Ed Stone with his team offered mea lifeline

ED A CAN OF BIOINFORMATICS

“WHOOP-ASS”

“when a normal beating (analysls of the data)

just won't do”

+ YACS (yeast artificlal chromosome)
« BACs(bacterfal artificial chromosomes)
* PACs{P1 artificlal chromosomes)

* Pulsefield gel electrophoresis

* Created new polymorphicmarkers

* Naowed the genomicinterval
» Identiffed cDNAsIn region
# Sanger sequencing

)

Initial publication of mutations

211 families:

p—
o B o

North Carolina Macular Dystrophy s Caused
by Dysregulation of the Retinal Transcription
Factor PRDMI13

Kone 8% S M Aon 2 m.t_usn 45 S Elewss. 0L Thomic Reselen WD,
-ms.mm..sm n" 7Y st A, m’t&é“;\.u. AU,

. [wb(kmdounb« :E.:ms
famiy)

©  University of fowa Carver Collegeof Medkhe

+ Supportedinpart by P1
« StephenA Wynn asthute for Vidon Rescarch p
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NCMD/M DR1

«in non-coding region

#12KB from nearest gene (PRDM13)

* [n DNASE 1 hypersensitivity binding
site (regulatory region)

#To update the data of the
families

=with the new (12) families with MCDR1
#35 total families

*Do new [ additional data continue to
support our initial publication results?

+ NONE of the base palr changes found any of the publl: danbases
(t000 Genome Project) (thNP)
+ 260 controls from lowa’
* ONLY found in affected subjects
1oJndependent famlliasinltially
o Chré_100040906 G>T NC
+ Chrs_100040987 G>C France
+ Chre_100041040 ©>T Asla
.rd,l ;l sevarl dthe di 1
extrao nal ystrong w201
« Fisher exact test P < 1020

+ Allvariantsare ina DNAS 1 h; ersenslth}l( binding site

-Ophthalmology:

editorial

Figure 2

@ »mn»mw
!' Edltorlal

Dylnyulnlon ol Rlllnll 71'"(!’9“0'! Factor PRUH“ Bﬂd NO’"‘ CMO"M
Maculat Bystrophy ™
Pt 0 Wekder, DL FACMO < Atosd, O

* “The editorial staff of Ophthalmology is to be
commended for the recognition and
acceptance of

one of the most important studies in

the past several decades.”

O
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MCDR1: KWS: Riverside, CA:;
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NEW 12 more indeperde?

» 7with the NC mutations (all USA)

* 5 with the French muta

* 6no mumlnns found 0 Diagnosis of some)
+ 6 progres:

MACULAR FUNCTION TESTING IN A

K. 1AL i
{-mumlul ' Wi

French mutation
Chr 6:100040987

| MCDRi: NY | Mexico | DF Agemi

MCDR1 Holland: Drs. Cremers / Hoynigl

V21 100040987 GG/
Frenchmutation Chr6:100049987

HEERRE e b H
finn A0
SIEEEHE AN B s
Asrafitah
TETTTETENTY e RN

Radboudumc

R HH

ofnsaital

NASE1 hypersensitivity bmdmg S|te

25



http:II-\'()1.,1:t.1:!!<,.Ul
http:iMACUi.AR

=

3/10/2017

= MCDR1 /NCMD is duet

overexpression of PROM13
* Expressed fnmany lower anlmals

without maculae Sotowed fd Rvph
» Newgene /new pathwayln  ®ves el
macular disease

4 ding/ oul
this gene could help us learn
to control { grow new maculae

[ 5
©

x|

independently con fire
. by Browne, Sullivan, Daiger et

TR

« Forrare CNVM: anti-VEGF

+ Because of relative stabliity and Is congenital
* ... nio treatment

* Future: CRISPR-CASY'... ?

A,
. S
+Total 23 indepéende;
» with MCDR1/ NCMD pt with d
* g ;S;&auons found (3 base pair changesand one duplicationof
3

. Intematlonal collaboration needed to find and prove these
mul

. if unly one family (e NC)... all changes found would be Inlinkage
disequilibrium

+ Makinglt difficult to PROVE mutations

+ Funcl 1 d

* New data continue to support that these DNA
changes ARE causative mutations

PROM13

Lessons lea

W
Bealumpernota s‘g'%‘ er:
Challenge the literature

Make friends / collaborations
Persevere

Great works are performed
not by strength.
but perseverance,
Samuel Johnson (1709 - 1784)
Jehnsen (1775) showing his Intense

cencentralion and the weakness of his eyes; he
did not want to be deplcted as “Blinking Sam™

BN -

. Best Macular Dystrophy

 autosomal dominant

» mutations in the BEST1 gene

* “classic” form symmetric egg-yolk-ike lesion centered

* 20/20 or better in eyes with undisturbed vitelliform leslons

» surprising considering the substantial physical separation of the
photareceptor outer segments and the RPE that exists for
decades in some individuals .

» Optical Coherence (ocT),

and

* Normal ERG, with abnormal EOG

» Increased RPE lipofuseln, loss of photoreceptors, sub-RPE
drusenold materlal, and accumulation of cellsand materialin the
subretinal space

12 S

independently conflr med
by Browne, Sullivan, Daiger et

v w3 230 'x-'n&.aiy:».,’

S Vi 1.1 108 o e

Aol e 341 Aol b AR B £V

« NIH / NEI 19892004
* 2004- present Molecular Insight
Research Foundation (501¢3)

* 2004 present:

KWS American Express Plum Card
* 6/2015 - present:

* Stephen A, Wynn Institute for
Vision Research at Univ. of lowa
(Ed Stone)
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23year-old female
evolving subratinal fibrotic nodule.
subretinal bleod can be seen at the Inferior margin

20/100.
classic choroldal neovascular membrane

Lump,or Split
t MacifarDy
sy

targardts Disease. . .

* Most of the diffarences iR eUneaklT
ABCA4 discase can be explaincd By UietLspiey
that vary among patients:

form dntha photosexepton);

» loss of visual acuity, which can be as mild as 20/30 or as savere as
20f200
+ abnormal that
during aroutine eye examination .
» light-colored flecks at the level of the retinal pigment epithelium
» TheRPE Rself responds to ABCA4 mutatlons quite differently fn
different patlents

72-year-old female

Thr3o7ile mutation in BESTs

20/80

drcular zone of geographic atrophy centered on fixation
Sackoi sunoriactubuo foud Skadanccl

- Stargardts Disease

* There is current 3 {
lsease - NI
* extensive ongoing research in genetics, disease
mechanisms, gene therapy, and cell replacement.
* drugs that modulate the visual cycle
* Isoretinoin and fenretinide
* slow the formation of these toxic products in Abcag
knockout mice
* Autosomal recesslve disease more difflcult to treat
with CRISPR-CASy
+ AREDS MINUS beta-carotene

4ryear-oldmale
Tyrzz7Asnmutationin BESTY
20100

two large areas of subretinal flold

Testons, i

» primarily of recognlzing ¢h
* antiVEGF therapy

» elongating theis s bt thVEGF infections,
altogether,

* once Is stabliized bload has been
resorbed.

= AREDS?

= FUTURE: CRISPR-CASY

them

Stargardt’s...

o effectsof redotedA
fulbfleid electroretinograms,
reduced ADCA4functionan the
accumulation af bistetinold (yellow
symbols}on the tnnerleafietof the
photoreceptaroutersegmentdise
membranes.
histopatholagical effectsof reduced
ABCARactivity, by paientswith
Stargardtdisease, the rate of
bisretinold formatian Inthe outer
‘segmentsis relatlvely slow and the
photareceptorsare rotdrectly
Injured.

27
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ABCA4

(ThriotgMet/Lyss83Asn)
20/Bo despite extensive Injury tothe RPE.
the

6tyear-cldmale

commonLew63delsttCTTAA  common Leu33 defs
mutationin ELOVL4 mutation in ELOVL4
20/100

20/100

" Treatment for Pattern:Dystrophy.

ALIATIAS
* Although CNV less frequent than in AMD
* antl-VEGF injections limits vision loss
* delayed recovery from exposure to bright
light
* wearing dark glasses and a hat when outside
canallow them to adapt more readily when
coming inside

* AREDS?
* CRISPR-CASq?

:Stargardts Disease

36.yearaldfemale

ABCA4

20/100
pisciform flecks ring the central leston.

Pattern dystrophy A
agroup of Inherited retinal dystrophles
plgment changesat the level of the RPE

The mostcommoncause: single gene, PRPH2
originalty RDS - OMIM 179605

voaaas s

« centralareolar chorokdaldystrophy,
« retinltispigmentoss
« fundus flavimacutatus varlantof Stargardt disease

dallylife

18X riskof CNVM

full-fleld ER

hen the b

]

Pattern Dystrophy

%

(A) 42yeancld temale
Giyné7Asp munation In PAPH
2020
(B small dotand tua eslon and 2 it of
extramaie diseae
(€ Thissmaeyeatagest
ensiva reticutar

reticutar network of yellow deposhs
the posterior poke

Zhang etal. 5 base palrdefo)

alfected members of five famll

despite + of these familics belng mapped by hi

chromosome

90% of cases In North America

progressive central vision loss

symptoms [ the first decade of life

20/200 or warse by 30 years of age

Similarly to the autosomal recessive Stargardt disease

* fundus of
and macutar atrophy

Mutatlons cause mis-trafficking of the mutant proteln In vitro
resultsin cell death

R

Sutterfly shapedplgment dystrophy
Mty dped pgrontaton

T ey ooty v

+ emptomatiaby o wih mid bt

« Sjagrenreticulardystrophyof the RPE

o ermbiesa fvat v et or dicksnwbe

i bored omet s

e
et ond s frth ocacdet 30 Ay vt mrrTa L, thrply cutined, s eye ovi
tond el gregrapti sroghy ol teAPL

Patteljn'Dystrobh

sayearotd mata
ThrusinsiaC mutationin PRPH2
20M0 spared areasof APE block the

charaldal vessels
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Visthle yellow-to-gray
drusen fpigment

y
more prominent with Increasing age
uptreated CNV often resultsin extensive disciformscarring

severely reduces visual acuity
TIP3

TIP3
component of Bruch'smembrane
componentof drusen

abrormal depositsinSFO

Treatment almed at CNV control
lasertherapy and PDT are ot eflective

Small 3 exon gene
EFEMP1
AlLaffected have
the same mutation
Arg3asTrp

Most descendants
forthe

v

.

Laventine ValleyIn
Swizerland [%

*

sea u

LR

RESULTS

Case I 23 year old female
THE ORIGINAL CASE DEFINING ESCS

phenotype PREVIOUSLY reported in detail

19 yxar old female

untisinl ERG responses led to the recognition of the ESCS
syndrome

Night blind all of her life

otherwise asymptomatie

20/25RT, 20/20LT

fiels and calor vision are normial
exam shows no gbnormalitics other than some very sparsc.
yellowish spots gn the arcade regions s

36-year-old female
Ser181Cys TIMP-3 Trp175Cys TIMP-3
20015 20/125

foyen-oid femala
ARHSTIP mutatlon n ETEMPY
0040

Lorge drusen abutting the optk disc
Lty orksted diusen

countingfingers

atrophicchangesin the central macuta

$oneycomt configuntion head

PR

» .

» % a8

titosoriial domithant radial drusen
retinal dystroph

i
Drusen and decadeto 7 dehab s

AR
drusen In the center of the macuta and on tha b
optic disc

tend to be large and round while those at the temporal margin
of themacula tend to be smaller, elongated, and radial

drusen abutting the nasal aspect of the nerve

Later may develop central atrophy, scarring, and pigment
proliferation that can look similar to SFD

visual s usually P

drusen hyperautofluarascent

Therels currently no treatment

antiVEGF therapy

Candidate for CRISPR-CAS9?

g I

* rare non syndromic nutosorfi:blﬂ‘fé‘c

» absence of rod function

* Jarge-amplitude S d electrical

» psychophysical hypersensitivity to blue light

* a cone dominant reti

* ERG's: greater amplitudes to short-wavelength

* gain in function of photoreceptors

* NR2E3 mutations for ESCS

~retinal,| nuclear receptor, a ligand dependent
transcription factor

* expression limited to the outer nuclear layer of the
human retina -

"

29

12



LIl

[

3/10/2017

“4n > dSRmsEn > > AR A

.

“ e e e e

.

The maloriy of patients with mesORRRAN

glomerulonephritls (MPGN) type It

basal taminar drusen

visual aculty tends to be preserved unless CNV

exudative drusen

serous detachment complicate the discase

abnormal EOG with a relatively normal ERG in some patients
inal than thevislble

drusen would suggest .
d simllar to the drusen found in

AMD

pana

21 180

@V 5P 9L QCRVCGDSSSGKHTYG G0

Case 2.€ol 9 Cage 1 dol 6 Homozygous
atctatgc MU gegoctecttoaagagragegtACIORTATICEaItE
101 20

Q1 YAEHNOCSGTTKRSYARRKLTI go-

aupse
(1%

glomerulonephritls
typell

of20
numerous small drusen
inthe posterlorpole
temparalto the fovea

et

Sl T,
T e T

Po«nalal genomeediting parllall) restorés dﬁ(mphln
cxpmssmn m 2 mnusc model af mu ' ulardystmph)

Cebeitdianis et AT ATk u‘:«hv:&llﬂ’( VA Ay S b g o
T e et
o it &

s demeiset AT ,
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1he Canver Genetic AKE HOME POINTS

* LUMP

AL,
» FULL DISCERNMENT ONLY WITH USING FAMILY
DATA [ MEMBERS / MOLECULAR GENETICS

» FAMILY CONTEXT

* ALL DRUSEN ARE CLINICALLY ALIKE

» NORTH CAROLINA MACULAR DYSTROPHY / MCDR1
mutations affect PRDM13 expression

» PERSEVERANCE
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Aug 1974 — Aug 1977, Zoology, None, Louisiana State U'ﬁive:shy

Aug 1977 = June 1981, Medicine, M.D. , Tulane University

May 1979 -~ Aug 1979, Cancer Research Externship during medical school, None, ‘Tulane University
Jul 1981 ~ Jul 1985, Resident in General and Cardiothoracic Surgery, None, Duke University

Ju 1983 — Jul 1985, Reszarch Fellow in Surgical Cardiac Electrophysiology, None, Duke University
Jul 1985 - Jul 1988, Resident in Ophthalmology, None, Duke University

Jul 1988 —Jan 1991, Fellow in Vitreoretina) Surgesy, None, Duke University

Jan 1989~ Jan 1991, Research Associate Neurogenetics

PROFESSIONAL WORK HISTORY AND TEACHING EXPERIENCE:

Jul 2004 - SepL 2004 Professor and Chair, Department of Ophthalmology and Visual Sciences, UTMB,
Galveston, Texas ‘ g

Ju} 1998 = Jun 2004, Professor witenure, Jules Stein Eye Institute, UCLA, Los Angeles, CA

Aug 1994 — Jun 1998, Associate Professor whznure, Jules Stein Eye Institute, UCLA, Los Angeles, CA

Jun 1994 ~ Aug 1994, Associate Professer witenure, D of Of it istry, and
Molecular Biology, University of Flarida, Gainesville, FL

Aug 1992 —Jun 1994, Assistant Professor tenure track, D of O Imol hemistry and
Molecular Biology, University of Florida, Gainesvilic, FL.

Jan 1992 - Aug 1992, Research Associate, Neurogenetics, Department of Medicine, Division of
Neurogenetics, Duke University, Durham, NC

Jan 1991 - Jan 1992, Assistant Professor tenure track, Depanument of Ophthalmology Sehool of Graduate

. Studies, Medical University of Scuth Carolina, Charleston, SC

RESEARCH ACTIVITIES:
A Area of research: Molecular genetics of macular and relinal degenemlions as
1

well as inherited comeal diseases, inherited eyelid dysmorpholoay, and inherited optic nerve abnommalities. Stem
celis fetal contical neural progenitor cells 1o treat macular and retinal degenerations.

B. Grant support:

Contrects and Grants:
Previously Funded

IR NRSA (National Research Service Award / NEI) Amount; $40,000. Duration: 2 years. Title: The effect of
totn] body irradiation on comea! larizavon. Principal i : Kent W. Small, M.D. 1985,
was asked 19 decline by Duke Eye Center 1o begin residency in ophthalmology one year entlier,

2 Jncob Javits Fellow: National Institutes of Heslth/NINDS. amount $60,000, duration: 1988-1989. Title:
Genetics mapping of inherited discases, Principal Investigator.: Kent W, Small, M.D.

3. K1) Physician Scientist Award, National lnstitutes of Health, National Eye Institute, EYO0313.
‘Principal Investigator.; Kent W. Small, M.D. Amount/Years Duration: 5 years, $360,000; Tille: Genatics
Studies of North Carolina Macular Dystrophy, 1989-1994.

4, Jules and Doris Stein Research to Prevent Blindness Professorship. Amount: $350,000; Duration: 5

years. Additional $100,000 for cqui “Tide: Genetics Studies of Ocular Discases, 1993~
1994, Brincipal Investigator: Kent W. Small, M.D.

5. Retioitis Pigmeatosa Foundation.; Amount: S50,000, Title: Cloning the Gene for Domminant Cone
Degeneration. 1993-1995. Principal Investigator: Kent W. Small, M.D.

6. Division of Sponsored Research for University of Florids, Inherited Ocular Disease-gene mapping.

Duration: 1 year, 1993, 515,000, Principal Investigator: Kent W. Small, M.D.

7. National festitutes of Health, National Eye Institute RO-1 - EY10239 Duration: 5 years; Amount:
$987,000 Direct Cost. Title: Hereditary Macular Degenerntions. 8/93-8/98, Principal Investigator: Kent
W. Small, M.D. |

8. The Foundation Fighting Blindnesss 9/96-8/99, 180,000, Cloning the gene for autasomal dominant cone
degeneravion, Principsl Investigator: Kent W, Small, M.D.

9. Cibr-Giegy P iic Thempy for Age-related macular d ion., $10,000, 11/1/99.3/2000

. Participating surgeon: Kent W. Small, M.D . .

10. National Institutes of Health, National Eye Institule, Submacular Surgery Trials (SST): age-related
‘macular degeneration. participating surgeon 7/1998 ~ 6/2000.

1. Agouron Pharmaceuficals, Oral AG3340 for the treatment of choraidal neovascularization in agerelated
macular degeneration, PI at UCLA center, Principal -Investigator: Kent W. Small, MLD, $100,000, 1998~
2001 . .

12, Nationat Institutes of Health, Nationa! Eye Institute RO-1—EY11645; Duration: 3 years; Amount;
$§700,000 Direct Cost. Title: Cloning the blepharophimosis gene. 1998-2001, Principal Investigator: Kent
W. Smali, MD .

13. Lu-Tex Photodynamic Therapy for AMD, (Alcan Laboraiories), A phase I trial, a dose— ranging study of
Lutetium Texaphyrin injecisble formulntion in the photodynumic wrestment of subfoveal choroidal

ization. Participating/ treating physician: Kent W. Small, M.D.

14, Alcon Laboratories, Inc, An evaluation study on the safety and efficacy of Anercontave Acetale Sterile
Suspension vs. placebo following sub-tenon's injections for the inhibition of ‘Neovascularization in
patients, C-98-03 (Schwartz, II) 12/01/2000 - 12/01/2003 $225,000 Kent ‘W. Small, M.D, Role: Co-

Investigator

- 15, RO! EY11645 {Kent W. Small, P} 08/01/2001 —D7IBIIZDO.4
NIH/NET 5200,000
Cloning the genc defect causing blepharaphimosis syndrome
The major goals of this project ace 1o identify the inns causing the bk imosis syndrome

16. Muscular Dystrophy Association (Kent W. Small, PI) 07/01/2003 - 06/30/2006

Hereditary and Motor and Sensory Neuropathy Type (CMT) IV, 563,410
Gene Mapping and Positionat Cloning .
“This project aims to identify the gene ible for a specific far disease that causes muscle

‘weakness and olpic nerve awophy, Charcol-Marie-Tooth type 6 (CMT6).
.
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. 07/01/0D 06730105
£121,137 (KWS Portion)

17, The dation Fighting Blind ‘Bok, Center Coordinator}
JSEI Center Core Grant
Modvic V: Cloning the gene for 1 dominant cone
“The major goals of this project are to identify the geneti
CORDS. " N
Role: Kent W. Small, M.D.: Principal Investigaior of Module V

(CORD: - - .
c basis of an inherited retinal degencration;

03/01/99-02/28/04

18, P 30 EY00331 (Hubbell, PI)
NIH/NEL $291,029 (Core)

Core Center Grant for Vision Research

“The major goal of this grant is Lo provide shared uss of core feciliti 17
Role: Kent W, Small, M.D.: Invesiigator

19.,  T32 EYE07026 (Farber, PI) 09/30/00-09/29/05
NIH/NEL 5248248

Vision Research Training Grant, Biochemistry of Cone Visua) Cells

This project funds predoctoral and postdocioral fellows in vision science (fourteen mentors in
Ophthalmology).

Role: Kent W, Small, M.D. Investigator

20, RO) MH63764-01A1 (Kumar, P1) 5/112002-4/3012006
NIE/National instilute of Mental Health
Cerebrovascular Basis of Depression in Diabetes-NIDDM
Role: Kent W. Small, M.D.: Co-Investigator
21 CIRM (Califomia Institute for Regenerative Medicine) Neural pmgmhw 12015-112018
celis for the weaiment of retinitis pigmentosa. - $15,000,000
Role: Kent W, Small, MD Co- lnvestigator . accepted
CLINICAL TRIALS
Amicus (Small sub-investigator) .
Protocol GAU-CL-202 for the treatment of Gaucher's Disease 4/03-1n0
5300
SRFR-001 (Small PIy 9/07-5/09
Sirion Therapuatics Inc . $175,445 -

A Phase 1l Multicenter, Randomizad, Double-Masked, Placibo-Controlled, Dose Comparison Study of the Safety
and Efficacy of Fenrclinide in the Treatment of Geographic Atrophy in Subjects with Age Related Macular
Degeneration

VGFT-OD-0605 (Small PT) 9/07-12/08

REGENERON INC 272,890 .
‘A PHASE III Muliicenter, Randomized, Dauble-Masked, Controlled, Dose Comparison Study of the Safety an
Efficacy VEGF-TRAP (VGFT-OD-0605) in Subjects with Exudative Age related Macular Degeneration

RADICAL (Smali PI) . 10/07-10/09
LT INC 287,500
A Phase IIL, Multicenter, Randomized, Double-Masked, Controlied, Dose Comparison Stidy of the Safety and
Efficacy of P ic Therapy in Combination with itreal Lucentis Injections Compared 1o Lucentis
Injections as Monotherapy.
Brinzolamide / Timolo) Study Group (Small P} 10;06-10107
ALCON RESEARCH LTD $25,000
3
3

A AR P Tr e b A S i 371 £ e i e b

Efficacy of Brinzolamide 1% / Timolal 0.5% Fixed Combination Compared to Brinzolamide 1% and Timolol0.5%.

FVF2508g (Small PI) . 05/15/2003 - 1273172004
Genetech, Inc. $15,429 -

Protocol FVF2508g, ““An Extension Study to Evaluate the Safety and Tolerability of Multiple-Dose Tntravitreal
Injections of thuFabV2 in Subjects with Neovascular Age-Related Macular Degeneration Who Have Completed the
“Treatment Phasc of a Genetech-Sponsored Phasz 1 or Phase LTE rhuFab V2 Study”

SMS995 804 (Small, PI) 11/13/2000 - 01/01/2006
Novariis Pharmacestical §359,562
Protocoal SMS5950804, “A Randomized, Controlied Study on the Efficacy ond Safety of Sandostatin LAR in the

Therapy of Patients with ly severs or thy (NPDR) or low risk proliferate diabstic
setinopathy (PDR).

EOP1005C (Gonzaics, Pl) 9/6/2002-9/5/2004
EyeTech Pharmaceuticals, Inc. 5147,459.38

A Phase I Randomized, Controlied, Double-Masked, Dase-Finding, Multi-Center, Comparative Trial, in Paralle]
Groups, to Establish the Safety and Preliminary Efficacy of Intravitscal Injections of EYEOO] (Anti-VEGF
Pegylsted Aptamer), Given Every 6 Weeks for 12 10 30 Weeks 1o FPatients with Clinically Significant Disbetic
Macular Edema (CSME) Involving the Center of the Macula™.

Kent W. Small, M.D. Role: Co-Investigator

EOQP1006B (Gonzales, PI) | 2/6/2003-2/1)/2004

EycTech Pharmaceuticals, Inc. $§159,336.00

A Rendomized, Double-Masked, Multi-Center Trial of the Safety, Tolerability end Pharmacokinetics of 1 Mg/Eye
2and 3 Mg/Eye Intravitreal Injections of Pegaptanib Sodium (Anti-VEGF Pegylated Aplamer) Given Every 6 Weeks
for 54 Weeks in Paticnts with Exudative Age-Related Macular Degencration (AMD), Kent W. Small, M.D, Role:

Co-lnvestigator
EOP1004 (Gonzales, P1) 10/16/2001-10/15/2003 (?)
EyeTech Pharmaceuticals, Inc. $171,529.4

lied. 4

A phase 1121l randomized, double-masked, ging i ive trial, in parallel groups
1o esiablish the safety and efficacy of intrvitreal injections of EYE-001 (anti-VEGF pegylated aptamer) given every
six weeks for 54 weeks in palients with exudative Age-Related Macular Degencration, Kent W, Small, M.D. Role:
Co-Invastigator .

Submacular Surgery Trials (Schwartz, PI) 05/01/2003 — 04/30/2004

Johns Hopkins University/NIH/NEI 356, 180

A ized, i trinl 10 evaluate surgery for removal of subfoveal choroidal neavascular
fesions in selected patients with Age-Relaled Masular Degeneration (AMD) compared to «cbservation, patients with
new, large and for poorly demarcated subfoveat lesions.

KWS Role: Co-lnvestigator

B7A-MC-MBCM (Schwartz, PI) 08/27/2001 —03/01/2005
Lily Research Laboratoriss $161,565
Protein Kinase C B Inhibitor ~ Diabetic Retinapathy Study 2(PKC-RS2), A Phase I Clinical Trial.
Kent W, Small, M.D. Role: Co-Investigator
FVF2508g (Kent W. Small, M.D. PI) 05/15/2003 — 12/31/2004
Genentech, Inc. 7 -

“An Extension Study to Evaluate the Safely and Tolerability of Multiple-Dose Intravitreal Injections of thuFabV2 in
Subjects with Ncovascular Age-Related Maculer Degeneration Who Have Completed the Treatment Phest of a
Genentech-Spansored Phase I or Phase V1L huFab V2 Study™

~ SMS995 804 (Kent W. Small, M.D. PI) 11/1372000 - 01/01/2006
Novartis Pharmaceutical $359,5
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Protoco! SMSO$50804, “A Randomized, Controlled Stdy on the Efficacy and Safety of ‘Sandestatin LAR in the
Therapy of Patients with Modesately severe ar B i (NPDR}) or low risk proli diabetic
refinopathy (PDR). :

FVF2587g (Kent W. Small, M.D.PI) 02/10/2004 - 03/31/2006
Genentech, Inc, $840,252.00

A Phase I11, Mullicsnter, Rundomized, Double-Masked, Active Treatment-Controlled Study of the Efficacy and
Safety of rhuFab Vs (Renibi b) Compared 10 e (Visudyne} ic Therapy in Subjests with
Predominantly Classic Subfoveal Neovasculer Age-Related Macular Degeneration”

Inidex (PL Kent W, Small, MD)

Transpupillery Thermotherapy of Occult Subloveal Choroida} Neovascular-
Membranes in Palients with Age-Reiated Macular Degeneration (The TTTACNY
Clinical Trial)

10/20/2000-4/20/2005

Valeant, (PL Kent W. Small, MD) . 2011-2014
Long lasting effects of photodynamic therapy as combination therapy wilh anti-VEGFs. $10,000
Investigator Initiated Trial . .
CIRM (Califomia Institute for Regenerative Medicine) (PI Shaomei Wang PhD) .2015-2018
IND-enabling stwdy of subretinal delivery of human neural progenitor cells $5,000,000
for the treatment of retinitis pigmentosa

Patents: U.S. Patent Application Serial No. 12/044,833 For: Suspended Slit Lamp Perkins Coie
Ref, No.: 65677.8001.US00

Other Research Interests: (NOT FUNDED) | . -

1 Silicone oil clinical tridl, Principal Investigator: Kent W. Small, M.D, 199293

2. i y hihalmitis clinical trial C i Kent W, Small, M.D. 1992- 1993
3 Richard James Silicone Oil Investigation. Co-Investigator; Kent W. Small, M.D. 1994-1996

4. live Use of P bon Liguids: Co- i Kent W, Small, M.D. 1994-1996

5, Gilead Sciences, duration 1 year, ntravitrea! injection of cidifovir for recurrent CMV retinitis in AIDS

patients. Principal Investigator: Kent W. Small, M.D, 1995-1 996

7. Laser to Drusen Trial, Principal Investigntor for the Jules Stein Eye Instiute: Kent W. Small, MD.
1994-1996

8. Surgical Repair of Mocular Holes Research Study, Co-Investigator: Kent W, Small, M.D, 1994-present .

9. The artificiat retina. Principa) i Kent W. Small, M.D., Co-Investigators William Dawson,

Ph.D,, and Kieth Rambo, PhD. (University of Florids) 1992- 1997
10. Surgical Repair of Macular Holes with Silicone Oil. ‘Principal -Jnvestigator: Kent W. Smail, M.D. 1997-
1999

1. Treatment of choroidal from age-related with low dose extemal
beam irrmdiation. AMDRT 1997-present. Principal Investigator; Kent W, Small, MD,

12, The Effectiveness of a Reading Training Program in Low Vision Patienis with Age-relsied Macular
Degencration. Principal Investigator: Melissa Chun, O.D., Co-Investigator Kent W, Small, M.D. 1/2000-
12/20001, no funding, .

13- Vervel Research Colony 25 2 Bi ical Resource, P40 C
Kent Small, M.D., collzborztor 2001- 2004

grant to NCRR, Lynn Fairbanks, PI,

COMMITTEE RESPONSIBILITIES:

A Nalional.
B. UTMB
C. Deparimental

mNOMmAWNS>

D. Other

A duties, University G and Service (Florida):

L Search Commitiee for Depanment of Ophthalmology Chairman -1993-94.

2 Strategic Plsnning Committee for Center for Mammalian Genetics - 1992 - 94.

EN Residency Selection Committee, Department of Ophthalmology -1992-94, -

4, Assistant Director of M.D./Ph.D. program at the University of Florida-1993 - 94, -

5 Member CQ.L iniing quality imp! Physician Facilitation team Shands Hospital (one of 12
selected physicians ol UF. to train other ULF, physicians in the C.Q.1. process - a new technique in
assessing systems efficiencies) 1993~ 94

d duties, University and Service (UCLA) Sul 1998 - Jun 2004:

Director of the Mazula Center al the Jules Siein Eye Institute
Advisor: Low Vision Center ot The Jules Stein Eye Institte
Dept. af Ophthalmology Clinical Commitiee: member
Dept of Ophthalmology Research Committee: member
DepL. of Ophthalmology Commities (provides poticics and procedures for the academic  Senate): member
Dept. of O ! i Academic A and Promotion Cx ittee: member

. Jules Stein Eye Institute Committee (for organized sescarch units)
Quality Assuronee Compmittee of the Ophthalmology Servics, UCLA Medical Center Medical Staff:
member ‘

9, Dept, of Op Quality A [« ittec: member -

10. Dept. of Ophthalmology, Ophthelmic Genetics Center: member
1. Jules Stein Eye STAR Program Commitiee: member
12, Vision Genetics Center: member

TEACHING RESPONSIBILITIES AT UTMB:
A

Medical Schoot
B, GSBS, SAHS and SON as applicable
C. ther
Prescntations (abstracts presented at meetings)

Regional:

Annua) Spring Cardiovascular Symposium, Duke University Medical Center *Changes in myocardial resistivity
during global ischemia: On-line identification of the onset of severe but reversible ischemic injury.” 10/85

‘North Caralina Medical Society Meeting 132nd Annual Scientific Session, Asheville, NC,"Vitamin A deficiency in
American adults." 6/86 -

MePherson Hospita) Scientifie Dutham, NC oculi®. 5/85 -
McPherson Hospitat Seientific Presentations, Durham, NC "Fundus findings in primary oxalosis." 5/87
Jnckson Mutant Mouse Lab, Bar Harbor, ME, "Genetics of macular degeneration® 7/89

North n.nd South Carolina Ophihalmolopical Society, Charleston, SC “Elecirophysiological Tests" 5/91

Duke University Alumni Mezting, Durham, N.C., “North Carolina Macular Dystrophy in Belize® 4/93
San Antonio Ophthaimological Society, *Qcutar Genetics for the Clinician® /93

National
Christian Ophthalmology Society, Hilton Head, SC "Vitamin A and the eyc” 7/88

Combined Retina Society and Macular Society Meating, Buston, MA."North Carolina mecular dystrophy: updaie”
519 o .
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Ophthalmologic Geneties Study Club, New Oricans, LA "North Carolina maculer dystrophy: genetics studies.”
10/89

International Socicty of Genetics Eye Diseases, Atlasta, GA, "Genetics exclusion map of North Carolina macular
dystraphy" 10/50

Retina Socicty, Key Largo, FL, “Pigmented p: i idal atrophy, di ion in
monozypotic twins.” 10/90

Chiistian Ophthalmology Society Mesting. Callaway Gardens, GA “Ocular Genetics Update.” 6/31

Ophthalmologic Genetics Study Club, Anaheim, CA, Oct. "Alstrom's, a case misdiagnoscd s Bardet-Bicdel's®.
109

Ophthelmologic Genetics Study Club, Anaheim, CA,
study® 1091

2 large single family

dominant coie d
Assaciation of University Radiologists, Chicago, 1L, Keuthe DO, Small KW, Blinder RA: Are large magnetic
fields safé for patients with metallic retinal tscks? 5/89.

FASEB Summer Symposium, Copper Mountain, CO, 7/95_Small KW. High resolution genetic map of the MCDR1
loous

Interantional
Intemational Society of Ocular Pathology, New Orleans, LA "Primary oxalosis: a clinicopathologic study™ 10/89

| Pediatric intion, Paris, France: Sclmnmmn. Fallon MD, Small KW, Mahon JD,
Letson RD, Klintworth GK: anuy hyperoxaluria (PHO): Common mitogenic effects on bane and retina. 6/89

Canadian Association of Physicists, Division of Medical and Bxalnglnl Physics. Keuthe DO, Smal) KW, Blinder
RA: Dynamic similarity 10 the Maxwell equations to. determine if potients with melallic w:ks in their eyes are safe
in lerge magnets, 6/89

Internationa! Socicty of Genm:s Eye Disease, Atlanta, GA. Small KW, Vancz JM, Jones, MA, Hung W-Y,
1

“Yeamaoka L, Roses AD, P MA Genetics li is inNorth Carolina macular dystraphy. 950
Walsh logy Society Small KW, Buckley EG: Recurrent unilateral plosis. Vancouver, British
Columbiz, CAN 8/88

European Society of Human Genatics “Mutstion screening of the BIGH3 gene in patients with

Keloconus™ Strasbourg, France, May 25-28th 2002, -
Human Genome O HUGO“Cl i thin the FOX1.2 gene in Blepharophimosis
Prosis Inversus pati d its it tion in Fug™. 2002, Shanghai, China April 2002.

Intemational Congress Of Human Genetics “Identification snd Characterization of ‘mutations in families affected
with Comeal dystrophy™. 10th 2001 Vienna, Austria, May 15- 19,2001

American Society of Human senetics “Characierization of mutations in families affected with Comenl dystrophy™,
50 ASHG, Pennsylvania, Philadelphia, 37 Oct 2000,

Human Genome Organization,"Physical map of North Carclina Macular degeneration— MCDR lu‘:ms", HUGO'9S, |,
Brisbone, Australia 1999, '

HUGO (Human Genome Qrgenization) 2002, Shunghm, China April 2002, N, Udar, V. S. Ye!lnr:, M, Chalukya,

S. Yelchits, R. Silva-Garcia, K. Small “Characterization of mutations within the. FOXL gene in Blepharophimaosis
Ptosis Epicanthus Inversus patients and its evolutionary conservation in Fugu™.

INTERNATIONAL CONGRESS OF HUMAN GENETICS 2001 Vlennn, Ausma. May 15- 19 2001 N, Ud:\r V
S. Yellore, M, Chalukya, S. Yelchits, R. Silva-Garciz, K. Small in
families affected with Comeal dystrophy™.

10th HUGO '99, Brisbane, Australia 1995, N, Udar, V. S. Yellore, M. Chalukya, S. Yelchits, R. Silva-Gareig, K.
Smatl *Physical map of Narth Carolina Macular degeneration —~ MCDR1 Jocus®.

Invited Lectures:
Regilonal:

Braille Institute, Los Angeles, CA “Macular degeneration: there is hope”, 397

Midway Hospital Medical Center, Los Angeles, CA, New Advances in Retina: “New techniques in the management
of diabetic retinopathy and venous occlusive disease. 197

Braille Institute, Los Angeles, CA “Macular degeneration: new therapies”, 3/98

Southem California College of Optometry, Fullerion, CA, Retina and Low Vision Sympasium, 1/99, “Macular
diseases” University of Californin,, Berkeley School of Optometry. The Sixth Annual Continuing Education in
Southem California Lectureship and Symposium. 2/99

Cedars-Sinai Medical Center, Genelio Disease and the Eye. “Geneties of Macular Degencration” Los Angeles, CA
192 :

Foundation Fighting Blindness, Symposium on new research in masular degeneration, Invited Speaker, Los
Angeles, CA 4/99

Visions 99", Sponsered'by The Foundaticin Fighting Blindness. “Age-related macular degencration, Stargardt’s
disease and Best's disease.™ July 1995.

Los Angeles Research Study Club, Universa! City, CA, invited speaker, “Genetics of age-related macular
degeneration” 1/2000

Greater Los Angeles Coding Network (GLACN) and Southem California Health Information Association {SCHIA).
Ophthalmology and coding issucs. Los Angeles, CA 272001

Grealer Los Angeles CodmgNMwnr). (GLACN) and Southem California Health Information Association (SCHIA).

Ophthalmology and eoding issues. Los Angclu. CA 312002

Califoria Academy of Ophthalmology: Age-related muculor degeneration, update. Santa Moniea, CA, 512002

‘Nebraska Academy of O Age-related maculer

update. Omaha, Nebrska 9/2002

Nebraska Academy of O imology: The maculsr Omaha, Nebraska 9/2002

Braille Institute, Los Angeles, CA “Macular degencration: new therapies”, 4/03
R and R: Retina and Rehabilitation, Invited keynote speaker “From Molecules to Magnifiers™ 10/17/03 Point Cléar
AL

8% Annual UCLA Research C
magnifiers” Los Angeles, 6/03

on Aging, “Age-related macular ion, from o
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Braille Institute, Los Angeles, CA “Macular degeneration: update™, 3/04
Braille Institute, Los Angeles, CA “Maculer degeneration: update”, 3/05

Discovery Eye Foundation; “Macular Degeneration: update™ 10/09 Skirball Center, Los Angeles, CA

Blinded Velerans h VA Hospitsl, “Macular update” 3/1472010

Nntlonnl

xe] i Angheim, CA “Using the hand held fundus camera™. 10/91

University of Texes Southwestern, Dept. of Ophihaimology Dallas, TX, 1990, Hereditary macular degenemtion.
University of Louisville, Dept. of Ophthalmology, Louisville, KY, 1990, Hereditary mocular degeneration.
Washington University, Dept. of Ophthalmalogy, St Louis, MO, 1990, Hereditary macular degeneration.
University of Texas, Dept. of Ophthalmology, San Antonio, TX, 1990, Heredilary macular degeneration.

Medical University of South Carolina, Dept. of Ophihalmology, Charleston, SC, 1990, Hereditary macular
degeneration. ' B

* Medical College of Georgia, Dept. of Opi\mlmology. Augusts, GA, 1990, Hereditary macular degeneration.

‘Hershey Medical Center, DepL of Ophthalmology, Hershey, PA, 1990, Hereditary macular degeneration.

Johns Hopkins, Wilmer Eye Institute, Dept. of Ophihalmology, Baltimore, MD, 1991, Herediury macular
degenemtion, .

‘National Institutes of Health, National Eye Institute, Bethesda, MD, 1991, Hereditary maculardegeneration,

University of West Virginia, Dept. of O; W.Va, 1991, ditary macular

Harvard Medical Schaol, Massachusetts Eye and Ear Infirmary, Dept. of Ophthalmology, Boston, MA,
1991, Hereditary macular degenesation.

Pacific Medical Center, Dept. of Ophthalmology, Smith-Ketterwell Eye Research Instiwte, San Francisco, CA,
1991, Hereditary macular degeneration.

University of Nebraska, Depl. of O, ! Omahz, NE, 1991, ditary macular

University of Mi

Dept. of O ik i is, MN, 1991, litary macular

University of Cincinnati, Dept. of O, Cincinnati, OH, 1992, itasy macular

University of South Florida, Dept. of OphMmolngy, Tampa, FL, 1992, Hereditary macular degeneration.

University of Fiorida, Dept. of O inesville, FL, 1992, Hereditary maculaf
University of Wisconsin, Dept. of Ophthalmology, Madison, Wi, 1992, Hereditary macular degeneration.
Yale University, Dept. of Ophihalmology, New Haven, CT, 1992, Hercditory rnuul‘nr degeneration,

University of Texas, Houslon, Dept. of Ophthalmology, Houston, TX, 1952, Hereditary macular degencration.

’
Geisinger Medical Center, Dept. of Ophthalmology, Danville, PA; 1992, Heredilary macular degeneration.

University of Michigan, Dept. of Genetics, Ann Arbor, MY, 1992, Hereditary macular degeneration.
University of South Carolina, Dept. of Ophthalmology, Columbia, SC, 1992, Hereditary macular degencration.
Texas 'i'zch, Depl. of Ophthaimology, Lubbock, TX, 1992, Hereditary macular degeneration.

University of Mii Dept. of Q i is, MN, 1992, itary macular

“Tulane University Schoo! of Medicine, Dept. of Ophthalmélogy, New Orleans, LA, 1993, Hereditary macular
degeneration,

Oschner Medical Centes, Dept. of Ophthalmology, New Orleans, LA, 1993, Hereditary macular degeneration.

University of California, Los Angles (UCLA), Jules Stein Eye Institute, Dept. of Ophthalmology. 1994, Hereditary
macular degeneration. -

University of South Casolina, Dept. of Ophthaimology, Columbia, SC, 1954, Hereditary macular degeneration, B,
cereus endophthalmitis

University of P ia, Dept. of Of iladelphia, PA, 1994, Hereditary macular degencration.
Univessity of Wisconsin, Dept. of Ophthalmotogy, Madison, Wiscansin, 1994, Hereditary macular dogeneration.
University of Californin, Berkeley, Berkeley, CA, 1955, Genetics of Myopia

University of Alabama, B 1956, Hereditary macular degencration.

AL, Dept. of O,
Vanderbilt University, Nashville, TN, 1997, Hereditary macular degeneration.

University of Califomia, Davis, 1998, Hereditary macular a:};u.mﬁm

Mid Winter Vitreo-retinal Surgery Course, Sarasote, FL, “Shauld we treat retinitis pigmentosa with vitamins?™ 2/94
Mid Winter Vitseo-retinal Surgery Course, Sarasoun, FL, "The future of molecular genetics in ophthalmology™ 2/94
R;linn Sociaty, Santa Fe, NM. "Autosomal Dominan Cone Degentration Maps to Chromosome 175" 10/25
Macula Sociely‘. Tueson, Arizona *North Caroline macular dystrophy in Central America® 2/56

‘Western Reting Srudy Club, Yosemite, CA, "Autosomal Dominant Cone Degeneration Maps to Chromosome 17p*
306 . X

WAVE (Westemn Association of Vi inal Maui, Hawnii, "Wide angel viewing using the AVL
contact lens system™ 7/96 X -
WAVE (Western A of Vi tinal Maui, Hawaii, Tiquids: indi

technigues and complications® 7/36

WAVE (Western Association of Vil inal Ed
the Jules Stein Eye Institute/UCLA" 7/96

ion), Maui, Hawaii , ICG and Digital Imsging Experienca at

Joint Commissions of Allied Health P ional O

Chicage, IL "Genelics of Eys Diséascs” 10/96
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Aspen Retinal Detachment Society, Aspen, CO, *Hereditary macular degenerations™ 3/57
Asptn Retinal Detachment Socicty, Aspen, CO, *The antificial retina”, 3/97

Univessity of Catifornia at Davis, Sacramefito, CA. 1/98 “Age-related macular degeneration and other inherited
macular degenerations™, grand rounds visiting professor

Universily of Califomig, San Francisco, Dept. of O 1998, itary macular ion. grand
rounds visiting professor

Medical University af South Caroline, Dept. of Ophthaimology, Charleston, SC, 49, “Hereditary mesular
degenemtions” grand rounds visiting professor

Medical College of Virginia, Dept. of O VA, 312000 itary maculer

prand rounds visiting professar

Srmall KW, Vu 1, Glasgow B, Flannary I, Histopathologic study of North Carolina macular dystrophy. American
Ophthalmologicat Society, Hot Springs, VA 5/2001 Abstract #24

University of Miami, Bascom Palmer Eye Institute, *North Carolina macular dystrophy™, 3/2003

Louisiana State University Health Science Center. GUCY2D Gene Mutations in CORDS Families and Evidence of
Incomplete Penetrance 4 /03

University of California, Irvine, GUCY2D Gene Mutations in CORDS Families snd Evidence of incompleie
Peneirance 5 03

University of Califoria Irvine, “North Carolin macular dystrophy" 5/03

University of Califoria Los Angeles, Center on Aping, invited Plenary speaker, “Macular Degeneration, from
Molecules fo Magnifiers™ 6/03

International

First p of Human Ci 6, d by HUGO (Human GenomeOrganization). Aan
Arbor, Mnchxgzn, *North Cnmhm maculer dystrophy maps to 6q14-q16.2", 6/52

University of Lille, France, 1998, North Carolina macular degeneration and the genelics of age-related macular
degensration

Hospital Eviter La Ciegueris, Mexico City, Mexico, 1996, Hereditary macular degencration.
University of Tealand, Reykjavik, Icaland, 1998, Genetics of age-rolaled macular degeneration.

ARVO (Associalion for Rescarch in Vision and Ophthalmology) SIG {special imerest group) FL Lauderdale, FL,
1995: "Hereditary macular degenerations” 5/95

American Academy of Ophthalmelogy, Atlanta, GA, ARVO Sponsored Special Symposium on *Advances in
Muolecular Genelics and Their Clinical Impact on Retinal and Choroidal Discases® 10/95

Coloquio Manejo Medico Quirurgico del Trauma de Segmento Pasterior: spunswed by the La Sociedad Mexicana de
Ofialmogis y La Association Mexicana de Reting, "Masa mk‘lamnlnnn retineana subsecuente a trauma” 5/96

Intemnational European Union Meeting on “Genetics of Macular D ion”, ferd: lands, “North
Carolina macular dystrophy™ 6/97

Macula Society, Florence, ltaly, “North Carolina macular dystrophy in France” 6/97
Macula Saciety, Florence, laly, Moderator: Inherited retinal and maculer degenerations, 6/57

American Academy of Ophthalmology, 1957 Subspeciaity Day, San Francisco, CA, “What totell paticnts about the
genetics of age-related maculor degeneration™ 10/97

Amcrican Audamy of Ophthalmelagy, 1997 Subspecialty Day, San Francisco, CA, “Hereditary macular
dystrophies™ 10/97

“The Retina Saciety Vancouver, British Columbia, CAN “North Carolina macular dystrophy (MCDR1) family in
Texas maps to Chromosome 6q16™ 9/57 .

American Audemy of Ophlhalmo]ogy. Vitreoretinal Update 1997, Invited Spak:r *“What do we tell our patients
macular i

about the geneti 7" San Francisco, CA, 1097
American Academy of O y, invited di ‘Phenotype-genotyp ions of the
gene, ] N

ARVO SIG (special interest group) Ft. Lauderdale, FL, "Hereditary macular degenerations”, 5/97

American Academy of Ophthalmology, 1898, New Orleans, LA, Invited Speaker for ARVO symposium, “Inherited
macular diseases.”

Macula Society, San Diego, CA., Chair: Inherited retinal and macular degenerations, 2/%9

Ieelandic Ophthalmologic Society, invited speaker, “The genetics of Tated macular d on™,
Jesland 3/59

leeinndicOphlhnlmelogi:Socie:y,invi(edspnker,“ herited lar dy: hies”, i Iceland 3/99

American Academy of Oj imology and the Pan-A iation of O Course #602
“Surgica) Mansgement of Intraccular Infections™ 1999, Orlando, FI

Macula Socicty, Pueno Rico, thologic studies of dominant (CORDS)" 2/2000

33 ic O logic Canpress; Tt i, Greece, 5/24-27, 2000, “The genetics of sge-related
macular degeneration™

33p ic O Cong‘lss, Tt iki, Greece, 5/24-27, 2000, “Round table sympesium new

surpical methods in macular disease™

33¢ ic Ophthalmologic Congress, Th 5, Greece, 5/24-27, 2000, “Round tsble symposium
photodynamic therapy in age related macular degeneration™

Retine Socicty, Coral Gables, FL, Silicon oil loss. 11/2000
Invited Speaker: Braille Insitiute, Los Angeles, CA 3/2001, “Update of macular degeneration”

American Ophthalmological Society : Small KW, Vu, Glasgow B, Flannary J. Histopathologic study of North
Carolina macular dystrophy. Hot Springs, VA 5/2001 Abstract #24

Volunteer Physician Leetures: Rolary Humantarion Projocts Sponsored Eye Clinic in Depensar, Indonesia 8/3-
872001

12
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2nd Updates in Ophlhalmulogy, Singapore National Eye Institute, "SnllmnmlarSurgcry for choroidal
néovascularization” 8/12/2001

2nd Updates in Ophthelmology, Singapore National Eye Instiwite, Chaired session on Age-related macular
degneration. 8/12/2001

2nd Updates in Ophthalmology, Smgapum National Eye Instilute, “Clinical wpprnach to macular dyslrophlu
8/12/2001

Naples, ¥, Macula Sociely, 3/2003. GUCY2D Gene Mitations in CORD3 Familics and Evidence of Incornplete
Penetrance

Queen’s University, Belfast Ircland, invited spenker, “Age-Relaied Macular Degeneration, from Molecules to
Magnifiers.” 9/03

Angheirn, CA , Subspecialty Day, American Academy of Ophthaimology, invited speaker, “Genetic Testing in the
Clinic" 11/03

Boulder, CO, SiRNA Therapeutics, “Therapy of ocular diseases.” 1/8/04 SIRNA,

Bareelona, Spain, invited guest lecturer by Prof. Borjn Cocosiegui MD, “North Carolina macular dystrophy™ 6/05
Cape Town, South Africa, The Relina Society “Avastin (bevazizumab) for wet AMD, 6 month data™ 10/06

San Diego, CA, The Retina Society,  New mutations in enhanczd s-cone/ Go!dmaanm"‘ 10/05

London, UK The Macula Society, “Combination therapy (anti-VEGFs with PDT) for wet AMD" 6107 .

Oahu, Hawaii, PCOOS Pacific Coast Ophthaimology and Oto-Laryngology Socicty. “Combination therapy (anti-
VEGFs with PDT) for wel AMD" 7/07

Marbella, Spain, 7th 1 Age-Related Macular D
{anti-VEGFs with PDT) for w:lAMD 1007

(AMD) Congress, , “Combination thempy

Indian Wells, CA, The Macula Society, “Combination therapy (anti-VEGFs with PDT) for wet AMD™ 12/07,

Hue, Viet Nom, ICEM (2" Impesial City Eye Meeting) 2008, Maculor i inati iques 6/08
Hue, Viet Mam, JCEM (imperial City Eye Meeting) 2008, Macular Degeneration, special testing 6/08

Hue, Viet Nam. ICEM (Imperial City Eye Meeting) 2008, Macular Degeneration, medical treatments 6/08

Hue, Viet Nam. ICEM (imperial City Eye Meeting) 2008, Macular Degeneration, surgical treatments 6108

Nuku' Olafz, Tonga: Diabetic Retinopathy update 5/09

Kone, Hawaii, Hawaiian Eye Meeting, 2013 Presentation of fungal endophthalmitis outbreak following intravitreal
injections of triamcinolone cantaminaled by 2 compounding pharmacy

Dana Point, CA, Macula Society, 2013, Presentation of fungal endophthalmitis ou\bmk following intravilreal
dbya

injections of tri: ing pharmacy
LuJolla, CA, Am:numf‘ ical Society, 2013, ton of fungal thalmitis ombreak

following i 1 iamcinols d by ing pharmacy

13

Toronto, Canada, AmnncanSoc»e\yul' Retina] Specialist, 2013, of fungal endophthalmilis outbreak
following intravil e bya pharmacy

Vicana, Austria, American Sociely of Retina Specialists. Aspirin use in age-relsted macular degeneration. 7/2015

Philadelphia, PA, Templc University Alurnrn Day lnvnad Grand Rounds Spcakcr Dealing with an outbreak of
fungal duelo jroma pharmacy.

Fhiladelphia, PA: Temple University: Invited spegker for resident's day: North Carolina Macular Dystrophy: gene
found}

MEMBERSHIP IN SCIENTIFIC SOCIETIES:

American Medical Informaties Association 12/03 - present

“The American Academy of Ophthalmology: 1985 - present.
“ American Medical Association: 1985 - present.

The Association for Research in Vision and Ophthalmology (ARVO): 1985 - present.

American Sucmy of Human Genetics: 1988 - present.

American A forthe of Science: 1988 -present.

Ophtholmic Genetics Stdy Club: 1990« present.

Christian Ophthalmological Society: 1990 - present.

‘The Macula Socicty: 1994- present

The Los Angeles County Medical Socicly: 1994~ present

California Ophthalmological Association: 1994-present

California Medical Association, 1995 - present

Western Retina Study Club, 1996 - present

‘The Retina Society, 1996 - present

Internét Ophthalmology Society, 1995-present

The American Ophthalmological Society Associoie (AOS) 1998 — present www. aosbnhn: org

Thc Amenun Cnllegc of‘ Physxcm\ Executives 1997 —present
1999 -~ present
Naunrm! iation for Ihc V\sunlly i (NAVH http:

Board, 2000- present

Member program committee for The American Ophihalmological Seciety (AOS) 2003-2006

h.org), member Medical Advisory

BOARD CERTIFICATION: American Board of Ophthelmalogy, 1989
LICENSURE INFORMATION:

Louisiana Board of Medical Examiners, license 16124 6/18/81 - 10/04
North Casolina Board of Medical Examiners License, license #28088 6/12/84 - present
South Carolina Board of Medical Examiners license #15175 10/5/90 - present

Board of ion in Medicine li #75230 12/91-12/92
Maryland Bnnrd of Medical Examiners license 042715 12/9] - 12/93 -
Florida, Department of Professianzl Regulation, license # ME 0055156 10/93-present
California Board of Medical Examiners license # A053173 issued 6/8/94- 10/31/05
Tennessee Board of Medical Examiners license ¥ 30080 issued 4/98-4/99
Mississippi State Board of Medical Examiners License # 16564 issued 10/4/99

HONORS:
Top Doctors in Southem Cnhferma 2009 (LA Times)

Qutstanding s=|=nusl of the 21" Century, elected 11/1472001
Life member of Kingston's National Registry of Who's Who in the 2002 edition:

14
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American Ophthalmological Society, elected full member 672001

American Ophthalmological Society, elected associate 6/98

Honor Award from the American Academy of Ophthalmology, received 1998

National Institutes of Health, National Eye Institute Visual Science C Study Section, 12mparary member. 10/97
Nationat Institutes of Health, National Eye Institute Visual Science B Study Section, Ad Hoe member. 8/97
Who's Who in Diabetes Treatment, Education, and Research named 1996

Best Doclors in Los Angeles, named by the Los Angeles Magazine, 1996

American Men and Women of Science; named 1997

Best Doctors in America, named in 1996 - presenl -

Best Doctors in America, Pacific Region. named in 1996

Attending of the Year, 1992-93, elecled by the residents, University of Florida

Jzeob Javils Fallow 12/88 - 1190

Diplomat, Amcrican Boprd of Ophthalmology: 1171471989 - prwmu.

The First Chief Resident in Ophthalmalogy at the Duke Eye Center 5/87 - 12/87

Cabarrus Surgical Fellowship » 1984 - 1985 }
Alpha Omege Alpha Honor Medical Seciety: initiated 1980 - present.

American Cancer Association Resessch Extzmship 1979 .

Alpha Omega Alpha: Elected 1980 Tulane University Medical Sdlool

Phi Eta Sigma Honar Society - elected 1976 LS.U.

Phi Kappa Phi Honor Society - clected 1976 LS.U. -

Alpha Epsilon Delta Honor Saciety - elected 1976 LS.U,

Dean's List L,S.U. - all seven semesters, 8/74 « 8/77

ADDITIONAL INFORMATION: Include pentinent i ducational and scientific
boekground, and activities that do nol fit i mto tlle categories previously listed.

Consultations Quiside the Unwcm\y [(i3 I-’. and UCLA):

Retina ion ot Veterans Haospital, Gainesville, FL: 1992 - 94.

Retina consultation at Nosth Floride Eye Center in Lake City, FL. July 1993 - 94

Retina :onsullnhnl\s al The Valley Eye Center in Vnn Nuys. CA 4/95-5/97

Retina I h Veterans Admi Hospital, Los Angeles, CA 615~ present
Agouron Phan-nnuuucals, Lalolla, CA, Scientific Advisory Board - member, 1998-2000

DeCode, Reykjavik, Ieeland, Scientific Advisor, 1998

Editor. of Scholarly Journal, Service on an Editorial Advisory Board, or Reviewer of 2 Scholarly Journal:
Editorial Board: Molecular Vision 2000-present .
Guest Editor; Investigative Ophthalmelogy and Visual Sciences 2001
- Guest Editor: Investigative Ophthalmology and Visual Sciences 1999
Editorial Board; Ophthalmic Geneties 1995-2000
Archives of Ophthalmology: Reviewer 1989 —present ) .
Investigative Ophl.hnlmulogy Reviewer 1989 - present
Ophthalmology: Reviewer 1991 —~ present
Canadian Research Council; Grant reviewer - 1991 present; reviews one grant per year.
Canndion Relinitis Pigmentosa Foundation: Grantreviewer- 1991-  present; reviews one grant per year.
Foundation Fighting Blindness, grant reviewer, 1994-present
Ophhatmic Genetics: Reviewer - 1992 - present
Retina: 1995-present
ARVO moderator 1994, Molecular genetics
ARVO moderator 1995, Molecular genetics
ARVO moderator 1996, Molecular genetics
Americon Journal of Ophthalmology 95-pr:s=nl
Genomics, 1996-present. .
Retina, 1997-present
Human Molecular Genelics 1995»pras=nl

American Journol of Human Genetics 1998-present
Molecular Visian, 1998 — present.
Editorial Board member Molecular Vision ZOOD-pruem

Joumnal of the American iation of Pediatric Op and reviewer 2000- present
‘Welcome Foundation: grant reviewer 2001~ pr:s:nl
Cornea: 2000 ~ present

Health Psychology: 2004

International Activities:
Aclivity: moderator al ARVO (A!sn:lnuun for research in vision and ophthalmolopy), June 1994,
Service: moderator: retinal genctics sextion

A:uvnu moderator st ARVO (Assocmmn for researeh in vision nnd ophthelmology), June 1995,
Serviee; moderator: retinal genetics section

- Activity: moderator at ARVO (Assm.-ialinn for research in vision and ophthalmelogy), June 1996,

Service; moderator: relmal genelics section

Activity: Studied famxhes in Behze, Cemml America with inheritcd retinal degenerations.
Service; Performed eye on indigent ion in Belize, Central America,
Research; Ascertaining families with rare mhenl:d eyc diseases and performed molecular genetic studies.

Activity: Participation at the First ional p on Human C| 1
ngmh._ Develup genetics linkage map of chromosome 6 for HUGO (Human Genome Organization),

Asugm:.swdned families in northem France with inherited macular degeneration in collaboration with Professor
Bemard Puech in Lille, France,

Serviee: Performed eye examinations on families

Research: Ascenained rnmilias with rare inherited eye ehsnss and performed molecular genctics studies

)

Activity; Repruenmuv: of the Jules Stein Eye I d the Pau! Kaiser Foundation of the Ps i
Ophthaimological Association to Mexico City, May 13-18, 1996,

Service; examined indigent patients with retinal diseases at The Hcspnnl Evitar La Ciegeuria in Mexico City
Research: Set up collaborations for studying inherited ocular diseases in Mexican families. .

I

Aclivily; WAVE (Western Association of Vi ion), Moui, Hawaii WAVE (Western -
Association of Vi ina) i or Wide Angle Viewing Session, Maui, Hawaii.

6
Activily: ished the i jonal ium to map and clone macular degencration genes. 1997
Activity For Last 10 Years:
199994 1994:1993 1983-1992 18911950 1990-1989 1088-1089"

Teaching 5% 10% 10% 5% ! 5% 10%
Research 10% 10% 10% 5% 95% 10%
Service 85% 80% 80% 20% 0% 0%
Extension % % o% o % 0%

100%  100% 100% 100% 100% 100%

Teaching, Advising, andfor Instructional Accomplishments (UF):

Dr. Small actively participates in the advising of residents for post-graduate training and praciice of ophthalmology
and retinal/vitreous diseases. 1950 - Present

16
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Dr. Small has p: d in hing of 8 1 on course (Skills Transfler Course) at the
American I\udemy of Ophthalmology for the past 3 years as well. 1989-1592
1. Lecture to Residents ~ Monthly One Hour Lectures:
1991 Jan: General Genelics !
1 Feb. Ocular Genetics 1
Mar: Ocular Genetics 2
Apeil: Electro-retinography 1
May Electro- retinography 2
June Inherited Retinal Degencrations 1
July Inherited Retinal Degenerations 2
August: Inherited macular degeneration
Sept: Uveitis 1
Oct.: Uweitis 2
1992: Aug: Retinal Detachment 1
Sept.s Retinal Detachment 2
Oct: Diabetic Retinopathy 1
Nov.: Diabetic Retinopathy 2
Dec.: Diabetic Retinopathy 3
1993: Jan.: Age-Related Macular Degeneration 1
Feb.: Age-Related Macular Degeneration 2
Mer: Inherited Retinal Degenerations
\ April: Electro-retinopathy
May: Uveitis |
June: Uveitis 2
Avg.: Retinal Detachment 1
Sept: Retinal Detachment 2
Qct: Disbetic Retinopathy 1
. Novi: Diabetic Retinopathy 2
Dec.: Disbetic Retinopathy 3
1994: Jan.: Age-Related Macular Degeneration 1
Feb.: . Age-Related Macular Degeneration 2
Mar; Inherited Retinal Degenerations
Aprit: Elecwro-retinopathy
May: Uveitis 1
2 Lectures to Medical Students: 1992-present on:
Central Relinal Artery Occlusion
Hypertensive Retinopathy
Diabeiie Retinopathy
Ocular Sarcoidosis
- AIDS - Relinopathy
Mecular Degeneration
‘Workshop on Molecular Genen:s

Clinical teaching during retina clinic to 1st, 2nd, and 3rd year residents - every Monday, 8:00 am - 7:00

Surgical teaching 10 2nd y:nnsldzms 3-4 times per week and once every other w:ek atthe VA,

a

P)

4. Clinical teaching during VA Retina Clinic to 1st, 2nd, nnd 3rd year residents - every Wednesday, 2:00 PM -
4:00 PM.

5.

6.

Lecture seminar 1o Center for

Tcaching Evaluation -~

Genetics: ditary Macular D - 1992-93.

RESIDENT'S TEACHING EVALUATIONS (UF)

(18 Residents/Year)
Kent Wilsan Small
1992-93 1993-94
Dr. Small Dept. Avg. Dr. Small/ Dept. Avg

17

o Didactic Teaching; lectures & conferencas
Punctuzlity & dependability 1319 1.8/22
Teaching Skills L5117 L3220
Provides useful clinical information . 1418 1.5/1.9
Gives sufficient lectures szl - 13/1.9
Encourages questions/comments 15121 Lz
Clinienl Dutjes

Time spent teaching (in clinic) . 122 20423
Clinie run in orderly manner . 2323 1.21.8
Appropchable for questions 1.212.0 1320
Estoblishes patient rapport 1618 1319

N Treats clinic staff respectfully 14220 12722
Avoids outbursis of anger 1220 1219
Allows resident panticipation 1520 1.6/2.1
Fully available for call 1320 13220

Administrative/Research

Active in own research 1.2/1.8 10722
Departmental duties 1.9/, 15723
Active in political issues 2019 © 1622
Enhances Dept. 1221

Rating Scale:(1) Outstanding; (2) Above Average; (3) Average; (4) Unsatisfactory; (5) Totally Inadequate
*No comparable college mean available” This was requi

Teaching Evaluation
RESIDENT'S TEACHING EVALUATIONS (UCLA)
(21 Residents/Year) score =} Is poor, 10,0= best; note this is opposite scoring from UF
Dr. Small's score/dept. average

Keat Wilson Small
94-95 95.96 9697 97-98

Has command of the subject 7.0/6.5 6.3/6.3 7.0/66 6.8/64
presents material in organized, 7.0/63 . - 6.0/62 6.7/6.5 6.8/63
clear manner
Sensitive to response of 7.0/59 6.4/5.9 6564 67159
students, house-staff’ .
Auvailable to and friendly . 7061 6.7/6.0 6.7/63  6.8/59
towards house-staff

- Enjoys teaching and is 7.0/62 6.5/6.1 65/65 6.8/6.1
enthusiastic about the subject *
deeply interested in patient
care; often makes contributions 6.5/6.1 6.4/6.1 7066 6.7/61
Meets appointments; punctual 7.0/6.1 53/50 7.0/63  6.5/6.1
How does the instuictor
compare with other clinical .
teachers you have had at UCLA 6.5/6.1 6.1/5.9 6.7/65 6.8/6.0

2nd Year Medica! Stadent Evaluations
Teaching Evaluations (Approximately 100 Students)

(Evaluations based 3 Lechares)

1953
Depaniment ’ 1.84
Average
Dr. Keni Small 130

~

98-95

6.5/6.6
6.5/6.0
6.1/5.8
6.4/59
6.4/6.0

6.5/6.1
6.0/6.0

6.1/5.8

{ T
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Note: The D of O its formal 1eaching of medical studenis into two weeks, The
evaluation of our faculty occurs only for that lecture series, Their i f Dr. Small's leet shown
above,

Teaching, Advising, andlor Instructional Accompliskments (at UCLA): .
Jules Stein Eye Institute, Clinical Teaching C lecture: “vi for acular 1 hour, 11/94
Jules Stein Eye Institute, Vision Genctic Meeting, leclure: “molecular genetics of macular degeneration™ 1 hour,
194

Jules Stein Eye Instilute, Clinical Sciente Series Seminar, administered the JSEI weekly quiz, 10/94

Jules Stein Eye Instituic, 1 hour discussion of retinal research activity with residents, 12/94
Jules Stein Eye Institute, CMV reti “use of i itreal cidofovis™ | hour lesture,
105

study graup, p on: “ust

Jules Stein Eye Institute, Vision Genelics Mesting, lecture: molecular genetics of ‘aulosoma) dominani cone -
degeneration maps to chromosome 17p” 1 hour lecture, 195 :
Jules Stein Eye Institute, Retinitis Pigmentosa Study Group, preseptation “positional cloning of the North Carolina
‘macular dysirophy gens™ ) hour lecture, 4/95 ~-
Jules Stein Eye Institute, Clinical Seminars Series, Modesator of Grand Rounds. 495
Jules Stein Eye Institute, Basic Science Series Seminar, “seleclive hybridization cloning of the North Carolina
macular dystrophy gene™ 1 hour lecture, 6/95
Jules Stein Eye Institute, Clinical Science Series Seminar, Moderator of Grand Rounds, 695
Jules Stein Eye Institute, Clinical Science Series Seminar, Moderator of Grand Rounds, 9/95
Jules Stein Eye Institute, Clinical Science Series Seminar, administered the JSEI weekly quiz, 1095 Jules Stem Eye
Institute, Clinical Science Series Seminar, administered the JSEI weekly quiz, 10/96
Jules Stein Eys Institute, Clinical Science Series Seminar, Moderator of Grand Rounds, 11/9 Jules SteinEye  +
Inntitute, Clinical Science Series Seminar, administered the JSEI weekly quiz, 10/97 .
Jules Stein Eye Institute, Clinical Science Serics Seminar, Moderalor of Grand Rounds, 11/97
Jules Stein Eye Institute, Clinical Science Series Seminar, administered the JSEI weckly quiz, 10/98
Jules Stoin Eye Institute, Clinical Science Series Seminar, Moderater of Grand Rounds, 11/9!
Jules Stein Eye Institute, Clinical Science Series Seminar, administered the JSEI weekly quiz, 10/99
Jules Stein Eye Institute, Clinical Science Series Seminar, Moderator of Grand Rounds, 11/99
Jules Stein Eye Institute, Clinical Science Serics Seminar, adminisiered the JSEI weekly quiz, 10/00
Jules Stein Eye Institute, Clinica! Science Series Seminar, Moderator of Grand Rounds, 11/00
Julés Stein Eye Institute, Basic Science Series Seminar, “Ocular Geneties™ 10/01
Jules Stein Eye Institute, “The genetics of myopia” Myopia for the Year 2000: clinical and research
perspectives, 2/96 .
Jules Stein Eye Institute, Clinical Fundamentals Course M20) for Medial Students « Instructor 3 hours, 9/54
Jules Stein Eye Institute, Clinical F Is Course M201 for Medi ~Instructor3  hours, 2/95
Jules Stein Eye Institute, Clinical Fundomenials Course M201 for Medial Swdents - Instructor 3 hours, 9/95
Jules Stein Eyc Institute, Clinical Fundamentals Course M20) for Medial Students - Instructor 3 hours, 2/96
Jules Stein Eye Institute, Clinical ourse M201 for Medial Stud Instructor 3 howrs, 9/96
Jules Stein Eye Institute, Clinical Fundamenials Course M201 for Medial Swudents - Instructor 3 ‘hours, 2197
Sules Stein Eye Institute, Clinical Fundomentals Course M20] for Medial Students - Instructor 3 hours, 10/97
Jules Stein Eye Institute, Clinical Fundzmentals Course M201 for Medial Students - Instructor 3 hours, 4/98
Jules Stein Eye Institute, Clinica) Fundamentals Course M201 for Medial Students - Instructor 3 hours, 4199
Julas Stein Eye Institute, Clinical Fundamentals Course M201 for Medial Students ~ Instructor3  hours, 11/2000
Jutess Stein Eye Institute, Clinical Fund: 15 Course M201 dial Stud Instructor3  hours, 11/2001
Jules Stein Eye Institule, Clinical Fundamentals Course M201 for Medial Students - Insiructor3  hours, 11/2002
“Hereditary Macular Disease" Jules Stein/ UCLA Post Graduate Seminar, Los Angeles, CA , 3/96
*Laser to Drusen Trial™ Jules Stcin / UCLA Post Graduate Seminar, Los Anpeles, CA, 3/%6
#Silicon Relina / Retinal Transplants® Jules Stein / UCLA Post Graduste. Scrminar, Los Angeles, CA, 396
*Macular Hole Surgery® Jules Stein / UCLA Post Graduale Seminar, Los Angeles, CA, 3/96
*Phototoxicity" Jules Stein / UCLA Post Graduate Seminar, Los Angeles, CA, 3/96
Co-Moderator of The Jules Stein / UCLA Post Graduate Seminar, Les Angeles, CA , 396
*Complications of perfluorocarbon liquids® Tho New Age of Perflucron Liquids Course by Infinites, Los Angeles,
CA, 5/96

19

“New Age of Perfluoron Liquids” Course by Infinitec, Co-Modesator, 596

“Hereditary retinal degencrations”, Jules Stein Eys Institute Clinical Science Lectures Serics: 3 hours, 10/96
“Macular degeneration”, Jules Stein Eye Institute Clinical Science Lectures Series: 3 hours, 10/96

Initiated ond maintained the macular degeneration support group at UCLA, 2/57- present

UCLA Intercampus Medical Geneties Training Program, Graduate Course in Genetics: 3 hours lesture; "review of
ophthalmio genctics” 4/97

“Surgical macular diseases” Jules Stein / UCLA Post Graduaic Seminar, Comprehensive Eye Care Update for the
Praciitioner, Los Angeles, CA, 4/98

“The Aging Eyc” Biology of Aging course (MCD Biology CM 149/Pathology M262) 4/98 2 hour leciure for senior
undergraduates

“Hereditary retingl degenerations™, Jules Stein Eye Institne Clinical Science Lecwres Series: 4/99

“What's new in age-relaled macular degenermion™ Jules Stein Eye Institute Clinical Science Lectures Series; 1/2001
Moderator: Jules Stein Eye Institute Clinical Science Lectures Series; 112001

“Update on macular degeneration” Jules Stein Eye Institute Clinical Science Lectures Series: 1/200]

- “Age-related macular degeneration: update” 10/2002 invited Speaker Braille Institute, Los Angeles, CA 3/2001 -

“Update on macular degeneration™ Jules Stein Eye Institute Clinical Science Lectures Series: 10/2002
Moderator: Jules Stein Eye Institute Clinical Science Lectures Series: 10/2002

*Finding the genes of AMD" Jules Stcin / UCLA Post Graduate Seminar, Los Angeles, CA,, 4/2003
*Cone-Rod Dystrophies® Jules Stein / UCLA Post Graduate Seminar, Los Angeles, CA, 34/2003
*AREDS, new findings" Jules Stein / UCLA Post Graduate Seminar, Los Angeles, CA , 422003
Moderator; Jules Stein / UCLA Post Graduate Seminar, Los Angeles, CA , 4/2003

Teaching ind y Genetles

name year status

Kay Kelley, PRD., 1992-1994 Biological Scientist UF

Anthony Sanchez, M.S. 1992-1994 Biological Scientist UF

Svetlana Yelchits, Ph.D. 1992-1997 - Biologica! Scientist UF and UCLA
Lynne Mullen, BS 1992-1997 Biolopica! Scientist UF and UCLA.
Lacretia Fisher, BS 1992.1994 Medical Student UF

Mike Stalvey, BS 1992-1994 Graduate Student UF

Nitin Udar, Fh.D,, 1996-1997 UCLA post-doc

James Fink, BS 1995 UCLA medical student

Shiang Do 1995-96 UCLA undergraduate

Christine Chin 1996 UCLA undergraduate

Pamela Golchet 1996-57 UCLA undergraduate

Steven Mellul, BS 1996 Hanneman University medical student
Sara Gistisen 1998 UCLA undergraguate

Gisitzman Medical Student Geriatric Scholars Program: took one student each year in the lab 1995-1999
Nancy Padilla 1998-2000 UCLA undergraduate

Jessica Falipe 1998-2000 UCLA undergraduate

“Tara Anderson 1998-2001 UCLA undergradusate

Allen Shirvanian 1998-2000 ‘UCLA undergraduate

Licze] Morales 1998-present UCLA undesgraduate.

Pranav Vyos 1998-2000 UCLA post-doc

Vivek Yellore 2000-present UCLA post-doc

Graduate Faculty Status:
Di of Bi sy
member: 1952 - 94,

Faculty of School of Graduate Studies, Medica) University of. South-Carolina, Charleston: 1991,

y and Molecular Biology, University of Florida - Affiliate
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Graduale Committee Activities:
Member, School of Graduste Education, Medical University of South Carolina, Charlesion SC 1991
Assistant Director of M.D./ Ph.D. program, University of Florida: 1993 -94

Courses Attended (attended without giving 2 presentation )

Course in Mammalian Genetics, Bar Harbor, Maine, 1989

Gentic Linkage Analysis, Basic Course, Columbia University, by Jurg Ou, Ph.D. 1994

Leadership and Decision Making in Organizations, Anderson Schoo! of Business, UCLA, Los Angeles CA, 11/12-
15/96 :

CPT Coding Course sponsored by The California Association of Ophthalmology 1995
CPT Coding Course sponsored by The Califomia Association of Ophthalmology 1996
CPT Coding Course sponsared by The Californin Associtiion of Ophthalmology 1957

UCLA Teaching Physician ions for Medicare and i pli 1997

UCLA CPT coding course, 1997

UCLA Anderson School of Business and Management 295A: New Venture Initiation, audited and  completed,
1997

UCLA Anderson School of Business and Management 298D15: Business Plan Developmentand  Writing, audited
and'completed 1997

The AUPO (, i of University FO; logy) Propram, 1997

Advanced Genetic Linkage Analysis Course of Complex Traits, Rockefeller University, by Jurg Ott, Ph.D. 997
UCLA Anderson School of Business and Management: Executive business course in finances 6/98

$.A.G.E. Course in genetic analysis and P dies. Given by Roben Elston,
Costa Mesa, CA 1999
- Summit logy, P fract and Toric PRK. 11714799
Summit Technology, Microkeratome Training. 11/14/89
Summit logy, Ph ive K and Toric PRK. 11/14/99
Summit Te ive K L114m9 -

Ophthalmology Coding, sponsored by the Califaria Ophthalmology Assacistion, 672000
Ophthalmology Coding, sponsared by the California Ophthalmalogy Association, 6/1998
Ophihalmology Coding, sponsored by the California Ophthalmology Association, 6/1997
Ophthalmotogy Coding, sponsored by the California Ophthaimology Association, 6/1996
Ophthalmelogy Coding, sponsored by the California Ophthaimology Association, 1/2003
Publicity / Public Interviews .

1992:
Associated Press releass of mapping macular degencralion gene, published in many newspapers across the country. -
i i i (Imernational publication) July 18, 1952, vol. 142, pg. 37.
Featured section on Dr. Small's mapping of the macular degeneralion genc. .-

1993
Gainesville Sun announcing Dr. Small's Jules and Doris Stein h 10 Prevent Blindness
WTVD TV, channel L1, "Heal th Spot” i i Dr. Small ics of macular i
Friday Evening, Post (Universily of Florida paper) annourcing the Jules and Doris Stein RPB Award.
Ttic Tulane Medicine, New Orleans, LA ing Dr. Small ing of the macular fion gene
Duke University Eve Cenler Alumni 1992 Report; one page feature of Dr. Small's mapping of the macular
degeneration gene
“fhe University of Florida Health Seience Center Annual Report 1992-3, Featured article on Dr. Small and The
Center for Mammalian Genztics,
sions, News and Views from the Collene. of Medicine fentured section an Dr. Small and his research. May 1993
f arch $o Prevent Blindness Pro; 1993 section on Dr. Small and his research.
he Researeh 1o Prevent Blindaess Anaual Repon 1992, Featured section on Dr. Smalt and his research. pg. 10.
e Floridn Physiciag Fall 1993, pg. 15, section on Dr. Small and his research

BEEE

21

Associsied Press release: Nov, 22, 1993, TV appearance deseribing research of locating the macular degeneration
gene- this release was aired by many local and national news stations across the country (judging by the
phane calls received) CNBC national cable news network "Medical Beat”, WTVD 11 Gainesville and
Ocala are some examples,

The Friday Evenine Post Nov. 19, 1993, announcing the NIH grant
(RO-1)%51,000,000 which Dr. Small is Pl on

The Goinesville Sun, Nov. 16, 1993, full page featured anticle on Dr. Small and his research
1398

KCAL yadip station, San Francisco, CA., interview, Macular Degeneration

9 .

1995 .
Qphthalmolony World Nows, The Independant Newspaper of the American Academy of Ophthalmology. volume 1,
number 12, 1995, pg. 14-16 “The Genalics Key to AMD"

996 .

KCAL-S TV stntion 1/19/96. Macular Degencration interview . -
Researchers find an easy switch from manual 10 automated geneties analysis® Biosystems Reparter volume 1,
1996,

Asheville Citizen Times, Aug. 1996. "Rescarcher works with family with rare eye disorder*,
Laos Angeles Magozine, Kent Small, M.D. named as one of LA's bast doctors Nov. 1996
1997

Senior World Newsmagazine vol. 11, Moy 1997, page 30, “Preventive care critical for aging eyes™
1999 .

“Genetic Eye Disease: Will you be prepared for the future?” in Ophthalmology Management April, 1999,
pp105-108,

MDForum: Intemet Macular dogeneration forum 10/1999 htip:/h ers nirol Jelinie,

DNA.com internet chat interview “The genetics and treatment of ¢ ‘degencrative retinal diseases™ 8/17/200
www,dna,com/eventTranseript

KNBC: television interview about Stargard: disease and the American Olympic runner Marla Runyon. 9/29/2000

OCT (Orange County Times TV) Age-related macular degeneration and genetics of macular diseases 3/ 2001
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