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Today’s Webinar Panelists

Braden Root-McCaig (Moderator)
¤ Executive Director, K.I.D.S. IQ Project

Hira Verma 
¤ Chair, Co-Founder of K.I.D.S. IQ Project

Dr. Nael Nadif Kasri
¤ Group Leader, Department of Human Genetics, 

Radboud UMC, Nijmegen, The Netherlands
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Submit Your Questions

To send in questions, please use WebEx’s Q&A 
feature (located on the right-hand side of your screen, 
or at the top of your screen if you’re in full view 
mode)

Please feel free to submit questions throughout the 
presentation (we will address questions both 
throughout the presentation and at the end during our 
Q&A portion)
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What We’ll Cover Today

q KIDS IQ Project Mission

q Kleefstra Syndrome overview and drug development 
strategies

q iPSC technology and its useful in drug development

q An update on our Radboud research project

q What is the path forward for drug development?

q Q&A session
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We are an international non-profit foundation 
focused on the advancement of drug treatments 

for reversible Intellectual Disability (ID) 
disorders, specifically those arising from a gene 

mutation. Our initial focus is on Kleefstra
syndrome (KS) and related ID disorders.

We also aims to enhance the quality of life for 
those living with such ID disorders and their 

associated health issues by providing important 
educational information, programs and services.

Our Mission
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● Caused by a de novo mutation or deletion of a very important 

gene: EHMT1

● Human phenotype includes:
‒ Generally, moderate to severe intellectual disability

‒ Speech problems

‒ Seizures (for some)

‒ Hypotonia

‒ Numerous other biological and medical issues

● We are not aware of any KS adults who are living independently

● Testing in its infancy in Western world; no testing in Asia and many other 
densely populated regions
− Patient population growing as diagnostics improving
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Kleefstra Syndrome (“KS”)
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Why Does EHMT1 Matter?

Source:  NIH/NLM – “Histone Lysine-Specific Methyltransferases and Demethylases in Carcinogenesis: New Targets for Cancer Therapy and 
Prevention”; authors – Xuejiao Tian, Saiyang Zhang, Hong-Min Liu, Yan-Bing Zhang, Christopher A Blair, Dan Mercola, Paolo Sassone-Corsi, and Xiaolin 
Zi (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3703250/)

Mutations
• Deletions 

(~75%)
• Nonsense
• Frameshift
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Private and Confidential
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• Historically used a lot and has had success
• Typically inhibitors, thought can be used to 

“excite” (up-regulate) genes as well

Small Molecule 
(Compounds)

• RNA interference
• Long non-coding RNARNA-Based Approaches

• CRISPR/Cas9 – currently mostly used for 
developing animal models

• Curing disease may be on the horizon; one to 
watch

Gene Editing

Drug Development Strategies
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● New technology that enables 
neurons (brain cells) to be derived 
from disease patients and control 
subjects (patients submit skin 
sample)

● Allows in vitro analysis (lab dishes) 
for discovering human neuron 
phenotypes and screening drugs

● ALS (Lou Gehrig’s Disease) involves 
death of neurons

● iPSC identified an anti-epilepsy 
drug to modify phenotype 
(neuronal hyperexcitability)
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Source:  Graphic from learn.genetics.utah.edu; text source ste
mcells.nih.gov

Induced Pluripotent Stem Cells (iPSC)



Compound Screening

¨ Once neurons have been 
developed, they can be 
tested with different 
potential drugs
¤ Look for an improvement 

in neuronal function

¨ Can also look to fast-
track with FDA-
approved (re-purposed) 
or re-positioned drugs Image source:  http://www.uib.no/en/rg/biorec/67592/high-throughput-screening
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Radboud Research Update: Approach

¨ Measuring neuronal communication on “smart 
dishes”
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Neuronal activity

- When?
- How often?
- With who?
- How loud?

Neurons-in-a-dish



Radboud Research Update: Findings

¨ Tested focused group of compounds (less than 100)
¤ Those that “modify” the epigenome in some manner

¤ Limited testing around dosing and number of patient lines

13

M
et

ric
 2

M
et

ric
 3

M
et

ric
 1

Epigenome-influencing 
compounds

Control

Kleefstra

Identified one promising compound

Epigenome-influencing 
compounds

Epigenome-influencing 
compounds

Control Control
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Radboud Research Update: Next Steps

¨ Further investigation to validate results and move 
from “hit” to “lead”
¤ Dosage analysis
¤ Expanding patient cohort (i.e. number of lines tested)
¤ Analyzing chemical structure for effective delivery to 

the brain

¨ Mouse studies
¤ Preclinical validation in mouse model for Kleefstra

syndrome
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Timeline Review

• Identification and 
validation of drug 
target(s)/ 
phenotype

Basic 
Research

• Identification of 
“hits” and/or a 
lead compound(s)

Compound 
Screening • Preclinical 

validation 
(cellular/animal 
models, toxicity)

Further 
Preclinical

• Aim for success in 
human trials

Clinical Trials
• New drug 

application
• Regulatory filings

New Drug

Source:  NIH

Accelerated timelines are achievable with rare disorders and 
drugs that are re-purposed/re-positioned

Phase 
1

Phase 
2

Phase 
3
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Next Steps for Families

• Newsletter signup (www.kidsIQproject.org), 
ongoing webinar signups, Facebook GroupStay Connected

• Patient database (www.kidsIQproject.org)Submit Patient Data

• Wide variety of volunteer skills appreciated 
(postings coming soon)Volunteer

• Visit www.kidsIQProject.orgDonate

• 2017 Annual Virtual Walk-and-Roll in 
October (create a family fundraising page)Fundraise
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QUESTION 
& ANSWERS

Type your questions into the Q&A text box.



International KS Foundation, “doing business as” KIDS IQ Project.org (“GS”, “KIDS IQ Project”, “we”, “our” and “us”), provides access to this presentation (“Presentation”) subject to the acceptance of this User Agreement (“Agreement”) by any person (either acting on their 
own behalf of on the behalf of another person) accessing the Presentation (“User” or “you”). By accessing the Presentation, you agree to be bound by the terms of this Agreement. In the event of a conflict between any other agreement, rule, or terms of service and this 
Agreement, the provisions of this Agreement shall govern. If you have any questions about this Agreement, please contact GS at info@KIDS IQ Project.org before accessing the Presentation.
The contents of the Presentation, such as text, graphics, photographs and other material (the “Content”), is provided “as is” for general information only. GS uses reasonable efforts to include up-to-date and accurate information in this Presentation, but makes no 
representations, warranties, or assurances as to the accuracy, currency or completeness of the Content provided, including third party information, such as, but not limited to, press releases, articles, research publications or information from third party websites referenced in 
this Presentation.
YOU SHOULD NOT RELY ON ANYTHING CONTAINED ON THE PRESENTATION TO SUGGEST A COURSE OF TREATMENT FOR ANY MEDICAL CONDITION. THE CONTENT CANNOT SUBSTITUTE FOR CONSULTATION WITH A PHYSICIAN OR OTHER QUALIFIED 
HEALTH PROVIDER. IF YOU HAVE OR SUSPECT A MEDICAL PROBLEM, PROMPTLY CONTACT YOUR HEALTH CARE PROVIDER. YOU SHOULD NEVER DISREGARD MEDICAL ADVICE, AVOID OR DELAY VISITING A MEDICAL PROFESSIONAL, OR DEVIATE FROM 
ANY TREATMENT PROGRAM PRESCRIBED OR OTHERWISE RECOMMENDED TO YOU BY YOUR PHYSICIAN OR OTHER QUALIFIED HEALTH PROVIDER BECAUSE OF SOMETHING YOU HAVE READ ON THE PRESENTATION. YOU SHOULD READ CAREFULLY ALL 
PRODUCT PACKAGING.
Any references to websites are provided as merely a convenience to you. This Presentation may provide references to other websites but GS has not reviewed all of these other websites, has no responsibility for the content of such other websites and shall not be liable for 
any damages or injury arising from the content from these other websites. You understand that, except for information, products or services clearly identified as being supplied by GS, GS does not operate, control or endorse any information, products or services on the 
Internet in any way. GS does not endorse or make any representations about these websites, or any information or other products or materials found on these websites or any results that may be obtained from using these websites. If you decide to access any of these other 
websites referenced in this Presentation, you do so entirely at your own risk.
You agree that you have read and understand the terms of GS Privacy Policy, which can be found at KIDS IQ Project.org. You acknowledge that the Presentation may reference other websites not controlled by GS and that the collection of your data by these sites is outside 
the scope of GS’ control.
GS DOES NOT MAKE ANY EXPRESS OR IMPLIED WARRANTIES, REPRESENTATIONS OR ENDORSEMENTS WHATSOEVER (INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF TITLE OR NON-INFRINGEMENT, OR THE IMPLIED WARRANTIES OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE) WITH REGARD TO THE PRESENATION, THE CONTENT, ANY MERCHANDISE PROVIDED THROUGH THE PRESENTATION OR ON THE INTERNET GENERALLY, AND GS SHALL NOT BE LIABLE FOR ANY COST OR DAMAGE ARISING 
EITHER DIRECTLY OR INDIRECTLY FROM ANY SUCH TRANSACTION. IT IS SOLELY YOUR RESPONSIBILITY TO EVALUATE THE RELIABILITY, ACCURACY, TIMELINESS, COMPLETENESS OR USEFULNESS OF ALL SERVICES AND CONTENT PROVIDED THROUGH THE 
PRESENTATION OR ON THE INTERNET GENERALLY. GS DOES NOT WARRANT THAT THE PRESENTATION WILL BE UNINTERRUPTED OR ERROR-FREE OR THAT DEFECTS IN THE PRESENTATION WILL BE CORRECTED. THE PRESENATION AND THE CONTENT MADE AVAILABLE 
ON THE PRESENTATION ARE PROVIDED ON AN “AS IS” AND “AS AVAILABLE” BASIS.
You agree to indemnify, defend and hold GS and its affiliates, officers, directors, employees, volunteers and agents harmless from and against any and all claims, demands, actions, costs, liabilities, losses and damages of any kind (including attorney’s fees) resulting from (i) 
your use, misuse or abuse of the Presentation, or (ii) your breach of any provision of this Agreement. You will cooperate as fully as reasonably required in GS’ defense of any claim. GS reserves the right, at its own expense, to assume the exclusive defense and control of any 
matter otherwise subject to indemnification by you, and you shall not in any event settle any matter without the written consent of GS.
The Content is the property of GS and/or its affiliates, partners or suppliers, and is protected by federal and international copyright and trademark laws, or other proprietary rights. These rights are protected in all forms, media and technologies existing now or hereinafter 
developed. You may print and download the Presentation solely for your own non-commercial use. No portion of the Content may be reprinted, republished, modified, or distributed in any form without the express written permission of GS. You may not, and this Agreement 
does not give you permission to, reproduce, reverse engineer, decompile, disassemble, modify, transmit, sell, distribute, license or create derivative works with respect to the Presentation. Certain Content may be licensed from third parties and all such third party Content and 
all intellectual property rights related to the Content belong to the respective third parties. You may not remove any copyright, trademark or other intellectual property or proprietary notice or legend contained on the Presentation or the Content. Any rights not expressly 
granted by this Agreement or any applicable end-user license agreements are reserved by GS.
GS trademarks, logos, and service marks (“Marks”) displayed on this Presentation, and related websites belonging to GS, including the GS logo, among others, belong to GS and are protected by Canadian and international trademark laws. Their uses are restricted to 
those programs and events sponsored by GS, and GS Marks may not be used for personal financial gain. Use of the Marks is prohibited without the express written consent of GS except as permitted by applicable laws. Nothing contained on the Presentation should be 
construed as granting, by implication, estoppel, or otherwise, any license or right to use the Marks without the express written consent of GS. At times, GS, in consultation with legal counsel, may grant limited-use licensing agreements to those individuals or groups who wish to 
help further the mission of GS. Solely at the discretion of GS, limited permission for use of GS’ Marks may be granted for those projects which provide a substantial benefit to GS or the GS community in general.
GS respects the copyrights and intellectual property of others and does not knowingly infringe upon these rights. However, if you believe that your work has been used on our Presentation in any manner that constitutes copyright or intellectual property infringement, please 
contact GS at KIDS IQ Project.org, P.O. Box 1127, Toronto Dominion, Toronto, ON, Canada, M5K 1P2, or send an e-mail to info@KIDS IQ Project.org.
Our donations policy should be reviewed our website under “Legal Terms & Conditions.” 
This Agreement shall be governed by and construed in accordance with the laws of Ontario, Canada. You hereby irrevocably and unconditionally consent to submit to the exclusive jurisdiction of the courts of Ontario for any litigation or disputes arising out of or relating to 
use of the Presentation and not to commence any litigation relating thereto except in such courts. You hereby irrevocably and unconditionally waive any objection to the establishment of venue of any such litigation in the courts of Ontario and agree not to plead or claim in 
any Ontario Court that such litigation brought therein has been brought in an inconvenient forum.
GS may utilize website hosting and email service providers (or other relevant service providers) located outside of Canada, however, it makes no claims that the Content is appropriate or may be downloaded outside of Canada. Access to the Content may not be legal in 
certain countries or for certain persons. If you access the Presentation from outside Canada, you do so at your own risk and are responsible for compliance with the laws of your jurisdiction.
In the event that one or more portions of this Agreement shall, for any reason, be held to be invalid, illegal or unenforceable in any respect, such validity, illegality or unenforceability shall not affect any other provision contained in this Agreement.
Any delay or failure by you or GS, at any time or times, to require performance of any provision hereof shall in no manner affect your or GS’ right at a later time to enforce such provision. No delay or failure of you or GS in exercising any right hereunder shall constitute a 
waiver of such right or any other rights hereunder.
This Agreement and any documents expressly incorporated by reference constitute the entire agreement between GS and you pertaining to the subject matter hereof. In its sole discretion, GS may unilaterally amend or modify this Agreement or any other documents 
referenced herein at any time by posting on the Presentation. Any amended or modified terms will be effective upon posting. Continued use of the Presentation constitutes acceptance of any modified terms and conditions. If you have any questions about this Agreement, 
contact GS at KIDS IQ Project.org, P.O. Box 1127, Toronto Dominion, Toronto, ON, Canada, M5K 1P2, or send an e-mail to info@KIDS IQ Project.org.
You may not assign your rights or delegate your responsibilities hereunder without the express written permission of GS. GS may, at any time, assign its rights or delegate its obligations hereunder without notice to you.
No person not a party to this Agreement is intended to be a beneficiary of this Agreement, and no person not a party to this Agreement shall have any right to enforce any term of this Agreement.
UNDER NO CIRCUMSTANCES SHALL GS OR ANY OTHER PARTY INVOLVED IN CREATING, PRODUCING, OR DISTRIBUTING THE PRESENTATION BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, PUNITIVE OR CONSEQUENTIAL DAMAGES FOR LOSS OF 
PROFITS, GOOD WILL, USE, DATA OR OTHER INTANGIBLE LOSSES (EVEN IF GS HAS BEEN ADVISED OF THE POSSIBLITY OF SUCH DAMAGES) THAT RESULT FROM (I) THE USE OF OR INABILITY TO USE THE PRESENTATION; (II) THE COST OF PROCUREMENT OF 
SUBSTITUTE MERCHANDISE AND SERVICES RESULTING FROM ANY MERCHANDISE, DATA, CONTENT OR SERVICES PURCHASED OR OBTAINED OR TRANSACTIONS ENTERED INTO THROUGH OR FROM THE PRESENTATION; (III) UNAUTHORIZED ACCESS TO OR 
ALTERATION OF YOUR TRANSMISSIONS OR DATA; (IV) STATEMENTS OR CONDUCT OF ANY THIRD PARTY ON THE PRESENTATION; OR (V) ANY OTHER MATTER RELATING TO THE PRESENTATION. YOU HEREBY ACKNOWLEDGE THAT THIS PARAGRAPH SHALL APPLY TO 
ALL CONTENT, MERCHANDISE, AND SERVICES AVAILABLE THROUGH THE PRESENTATION. IF A JURISDICTION DOES NOT ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, LIABILITY IS LIMITED TO THE FULLEST 
EXTENT PERMITTED BY LAW.
Should you respond to the Presentation by providing feedback, such as questions, requests, opinions, comments, suggestions, ideas, or the like, such information shall be deemed to be the property of GS. GS shall have no obligation of any kind to the User with respect to such 
information and shall be free to reproduce, use, disclose and distribute the information to others without limitation and without license. GS shall be free to use any ideas, concepts, know-how or techniques contained in such information for any purpose whatsoever.

Legal	Terms	&	Conditions


