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Medical Director of the Jane and Richard Thomas Center for Down Syndrome
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Translational research is defined by the Uniied States National Institutes of Health (NTHD) scientific
discoveries that are translated into clinical care. Historically, scientific discoveries began with basic,
“bench” science and then progressed fo the clinical level, “the bedside”. Now it is understood that
translational research is a two way street, In addition to the model above, clinical scientists can make
observations about the natural history of illness that in turn, can stimulate novel scientific discovery.

RSy R L —Sad Ll —F R EE AT FFZRART (NIH) I K YT BRER S 7 185 U 1 B B i
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REhTOFET . BEENREOBREEZHRET LT, HLLWEHEKMRERERBT I TESEM
5TY.

The field of rare disease research is a fertile area for translational research. Rare diseases have very

clearly defined phenotypes (symptoms) which can be observed for between group comparisons and
differences in epigenetic effects. This information can then be used to inform basic scientists to pursue

novel discoveries.

R OEEFROANBFEISLAL—bat LY —FIE4o T DB T, FHAORBL, FERIZH
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BETHENTEET, TLT. FRBSOV SR BEE>TH LR REZ BT IDTT,

Down syndrome is considered by some to be a rare disease. There are 400,000 people with. Down
syndrome living in the United States. In order for translational research to benefit people with rare
disorders, including Down syndrome, there is a need to develop research infrastructure. This
infrastructure must include formal as well as informal elements.

B RSB e E R TOBADINET A, KE T 40 HADBEMNNET, F5vRL—a7
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Dr. Karen Summar’s work on one of the formal elements is the development of a patlent reglstry for
Down syndrome. This will be a prospective, longitudinal study of individuals with Down syndrome.
The information collected will be used to more clearly study the natural history of Down syndrome,
particularly in adults where almost nothing is known about the medical problems suffered. -

Dr. Karen Summar [ZABGARELT, FOUENBEBRORELTUET, ALY WJE{E/‘\?O); e

BEICHT S, AiEE, O ERN)CRETYT . BRHONEERIIBREBEOFRRICALShET,
2, RAOBEFIZBELTIE. EO LI BERMBELAHINNBEH - TIVENV=0., COSEFBELM
ISFRILMTERS,

In addition, Dr Summar is interested in developing informal research infrastructure around Down
syndrome. ' To this aim, she is working with a number of collaborators from many different fields.

I, Dr. Summar (X5 D EEICRED S, ﬁﬁﬁfli@h‘ﬁff@ﬁﬁl:%ﬁ'ﬁ"éﬁ?fb‘iﬁ'o i 1=N:510] -
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Dr. Summar will diseuss her plans for a patient registry as well as some of the results of collaborative
research in which she is currently working.
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AS5AF 1: 1 woutld like to thank you all for inviting me to speak about Down syndrome.
BRI OV THETESE W ERME L LiTE T,

RS54 F 2. The objective's of today’s leciure are the following:
*  To review what is known about Down syndrome
»  To discuss special education as it exists in the US
+  To discuss clinical and transiationat research about Down syndrome '

HEOBA (NE) 2UTICRLET,
o B SRR OWTEES N TVWEZLEDELY
I - ¥ECTbATHAERETIZOVT
I« A VEGHIOWTOEENIFRE L FF A b—Yati - J¥— ?homf

*hS R =g I - YH—F (translational research) : FF 1 AL —ira3F i UH—Fik, 2048
OBEIIBRE L RSN RRERZOREL, BEERS LW HRICRT 28820, HERRLBE
DHFEENTVD, BWHRALD L, WL TRE éi’bt%fﬁ%ﬁ.%ﬁﬁ(ﬁ LT, BRI - L 5 MHER)
T HESICNER—BOPEE, IR ETTIBREV D,

R4 F 3 Down syndrome is the most common genetic cause of intellectual

disabiily. There are 400,000 people with DS living in the US currently.
507 o REBEREAE ii%u&ﬁﬁrbw\fﬁ bR REARETT, ﬁ&a&@k%ﬁ)\oﬁ '7 /ﬁ{ﬁﬁimﬁnséﬁ é
HTWET,

Life expectancy has significantly increased for people with DS in the past 20 030 years
5y /ﬁ%dﬂibﬁ%ﬁrmﬁﬁ 2030 FER-THR DEVE L,

DS is associated with both increased and deoreased fnequency of secondary medrcal conditrons
O ERETREOABETRATIRAOHRI, ffMJAE LHEATEW ‘B D& &fm\ % DX '9 i‘;‘o X

People with DS are a populatron that i |s underserved.in both medrcal care and in research
ﬁvzrﬁ#%%orwékaﬂ\Eﬁkﬁ%@ﬁﬁf%~€zﬁﬁ%@wfwiﬁh

AS54F 4 John Langdon Down, for whom the syndrome is named descnbed in great detail the classic phenotype in
his treatise “An Ethnic Classification of idiots™.

F Y EREROLMOERE RS Ve - Y K - #7 (John Langdon Down) t#=+4X, [An Ethnic

Classification of Idiots) &\ 5EDOWRIDH ’G‘Eﬁﬂﬁﬁﬁ@kﬂb VTS THEMICHBALE Lﬁ_o '

He was the resident physician of the Royal Eariswood Asylum for the feeble minded. He was alsoa
grandfather of & child with DS.
WX MEEDCLZOOEMNT—A Ty FRERR (the Roya! Earlswood Asylum) DLIF F*Eﬁ’iﬁ TL%,
ﬁliﬁf'? VIEDTFHOBAXTHH D E L,

TF bk BRZHBE ({5 — /%%Tbtﬁw(ﬁﬁﬁ&%&?}@)ﬁfgﬁ}

Down was very observant and descnptwe however, his hypothesis that rnatemal tuberculosis caused the
syndrome was not quite correct.

B, EEICEEN B T, WERICEREET L, LA LARE, f&ﬁxﬁﬁﬁ"@ﬁ)é &ﬁ>${ﬁ
BHORRTHD &5 BOFERITEREL L éb DERATLE,

X354 F 5. Jerome Lejeune was the physician-scientist who discovered the efiology of DS. In 1958, he reported that
this syndrome was due to a duplication of human chromosome 21.

Pa b AP a2—r (Jerome Lejeune) Hd=id, ¥V EEHOBEERR LEEMTYH HAREETL

oo 1959 SEITIRIX ZDEBEBN L FO 21 BREKOBERICL-TRIDLR/ELELE, - R



AS4 F 6 This slide shows a karyotype of typical trisomy 21. This is what Lejeune first saw with a light microscopy

_ {although his patient was a bhoy).
ZOATA Fidfiey2 21 MUY I—OBRTY, ThRESRE, AP —rRERIEREESRSE TR
DOTT WOBFRIEOTTLEN |

A4 F T We now know that the cause of trisomy 21 can be due to several mechanisms. Trisomy 21, which is
responsitie for approximately 95% of DS, is caused by nondysjunction which can oceur during meiosis or
mitosis.

Fhlcbid, BE, 21 P Y I—OHEFRNL 2P0 A =AML B LMo TWET, 21 FY Y I—i

FU ERBEORROK 95%% 5, EMAEMEMRABEOMICEZ 2 RaETSBIC L CERE- SN
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This slide also shows that mosaicism is responsible for DS in approximately 2.5% of cases and that
translocation of portions of chromosomes are responsible for another 2.5%. Recently, other descriptions
have been made, including partial trisomies, ring chromosomes, and isochromosomes.

LODRTA Pk, FUEREOR 2.5%% 5D 5EW A 7 L0V 2.5%2 SO SEEBEETLTWET, &
i, AR MY Y I, BRBRAK, BLIUORBRAHERZOLORRLEEINE L3RV ELE,

A4 F 8 Most cases of DS are caused by nondysjunction that occurs during matermnal meiosis. There is an
observed correlation between matemal age and risk of DS.

T EREOIZLA O, BOAMABRM TORSBCLoTREIVET, BROSKRL Y Y ERD
HABEOMICHEBRRDbhET,

- AT4F 8 Approximately 2.5% cases of DS are caused by a Robertsonian translocation, named for R. B. Robertson,
the geneticist who first described this finding in grasshoppers in 1916. A Robertsonian translocation is a
non-reciprocal change involving two chromosomes from two different pairs of chromosomes.

H 0 ERHEOK 2.5%IX RB.aA— b Y UL (BREFE) KHRATHLESNERA— Y VBB LT
BlEBISNET (X 1916 FiL Ay FIRBNWTIORARETRELELE) v i~ b Y iR, BR% 2
HMOREBHIT LD 2 DOREEFFENHHFMEROEL TS,

- f the: tféns!ocatmn is balanced (no net change of genetic information) the individual has a normal
phenotype. If the translocation is not balanced the individual will have DS.

b LEERHEN THhiZ(> 2 Y REFBOEROELR 21T T, %@)\hﬂE’ﬁ’ﬁﬁﬁ“ﬁﬂ‘ %&75)3’9‘1@
WHTHNT, FUUERBBEZVRET,

- A54 F 10:  The presence of a translocation becomes significant in genetic counseling. If a baby with DS has 2
karyolype revealing a non-balanced translocation, it is important to obtain karyotypes on the parent. ifa
parent is the carrier of a balanced transiocation, the risk of having another baby with DS is significantly
increased.

BECFEIRBI VI CHEBIRRY ET, FUUVEREHRED o TWBHFL LA ICHEDERER O

BRI, AROBEEALMCT S 2 LPNERTT, HANSHNERORBE THNII, KOFRDL
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RS '( F 11:  The physical phenotype of DS has been known since the time of John Langdon Down. (read slide)
Gar FUrT Ry U REORDNE, ¥ U VEGHOSFERNRBRBITHELPIZRoTHET, (RFAF
BR) '

RS54 K 12 (A54 FBH)

AF4 F 13:  Ininfants, particularly those who are not of Caucasian background, it can be difficult to
decide if an infant has DS. | find Half's criteria helpiul in determining whether or not DS is
present. One additional trick is to make the baby cry. This tends fo accentuate the facial features of DS.

HR. HZAALUADHR TR, FUVERENPEIPERETIORELWVEESRD Y £3, £V EER
WE S PERET DB Hall OFMEERRIULSE Lic, BHOFHITERB L2 1 2EBNTS 2D, £h
CBFERABNPEBIETY, £3T5E, ¥UVERBOEROBESBRESAET,

RS54 R 14 (AR5 A FBE)



AS54 F 15:  This is a cartoon of an afrioventricular canal defect. The most common defect in DS that requires surgery.
{point out the defects)
ZhEEEPRREE (LREXEE) o152 PTT, %ﬂﬁ@ﬁbﬁ%ﬂé% ETHEY ERRETR R

REAMETT (REWMEHEMLETD).

A3+ F 16: Thisis a ventricutar septal defect. (point out the defeét)
ZHILLERRBRIBECTHREHLBHELETD).

A54 F 17.  Thisis a tetralogy of Fallot. This occurs less frequently in DS. Itis one of the few cyanotxc heart lesions
seen in DS.

“hix7 7 a—BETY, ZhRY v B EIRAS e RA L B, é&c‘:ﬁgz‘ﬁfﬁiwbh"ﬂi&;iﬂ ey
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A4 F 18. This slide demonstrates the “doubla bubble” sign of duodenal stenosis. (pbiﬁfef) This is the air in the
stomach of the baby. This second bubble is air in the intestine past the obstruction Thls area In the
middle is the obstruction due to stenosis or atresia.

TOATAL PR ZHRBRATES LS [ZEBRE] KMEERLTVEY, cARFELLADENERT
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DFY BEL o TWET,

R34 F 19:  Thisis an xray of the abdomen demonstrating the findings with Hirschspnmg s disease. (pomter) Here
you will nolice an absence cof intestinal gas.
Zhik, t»/zsz/ﬁﬁoﬁ%&r?EWV/bﬁxﬁﬁffo_wﬁﬁh\%ﬁﬁzm&w*&hﬁ

s EBVET,
ASA4F 200 (RF4F2HE)

A34 F 21:  Inaddition to many physical features of DS, there is a behavioral phenotype as well, Many parents have
told me that their child with DS Is stubbom. |answer by saymg that the stubbom gene is on chromosome

Hy /ﬁﬁ#@%( @E’Wﬂﬁ%ﬁhﬂﬂx_f ﬁ#ﬁﬁﬂ@%ﬁ’b X< >‘€H62‘L'C'« VBT, B OTRB, FUVE
WRIZEER LB o LenEd, Bk ra1 %ﬁ%éﬁihiuﬁﬁﬁﬁ%#&)é@;J k%‘of’z‘:xé LHiLT
VWET, P

~ In all serioushess, however, children with DS are frequently perceived as sweet, loving children without any
behavioral concerns. | agree that they are sweet and Joving, but up to 20 —~ 40 % will have significant
behavioral problems. Many of these problems will persist into adulthood. 8 to 10 % of chiltiren with DS will
meet diagnostic criteria for autism spectrum disorder.
L Lans, MEkE ., FUV/EEHORBFRIITE LOMER Y 2L fxtﬂﬁ LS TR ~EFHE LT
L OPAEBEILTOET, BT BOBFELITRTSEALLTHHZ LIZBERLE T, 20-40%D
FELBEIPLMATH LOBBEEHVET, ThbOFEOE BEAME ’C%‘E% BEy. S /ﬁ)ﬂv) 8—
umaa%ﬁz«aL7Aﬁbwm%%§$%ﬁtbif,

Most of the behavior problems in DS are due to mtemailzmg symptoms such as depression and anxiety.
Few children with DS have extemalizing behaviors such as unprovoked aggression.

H0 RBEROTH EOMBOE LA LR, B OPTFLER LD LS CAMNRERICERT LS @T'ﬁ"o
o ERTH, WhhORWEERD X 5 RARNBRITEEZ L5 L EEEITHY EEA,

These behaviors can occur at any time, but many commonly begln in late adoiescence and young
adulthood.
IRLDAEIEVOTHREL D X ETHR, 2< NEEPEHPEEMICKES S 92 7b=—ﬂ§ﬂ9*ﬂ‘o

50% of adults with DS will develop Alzheimer’s disease by the age of 50 years.
Zv VERBEORA O 50%1E 50 BME TR T AYNA v~ RERET D L ENTOET,

RS 4 F 22:  Due, in part, to improved medical care, including surgical repair of congenitat heart and gastrointestinal
malformations, life expectancy has greatly increased in the past 20 to 30 years for people with DS.
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A ba-by bam in 2010 with DS can be expected to live to 80 or 70 years in the US.
2010 BIZAENEF U EORLSAIIKETCII0BH 70 BETCIRAEE A LA TER L THISA TV E

_é—o

These graphs show the result of a study conducted by the Centers for Disease Controf in the US. The
Investigators reviewed death certificates of 17,000 people with DS and compared them to the death
certificates of 17,000 people without DS during the years 1983 until 1997. They found that median age of
death had increased from 29 years to 59 years in Caucasians with DS. (point to slide). They also found
that not all racial groups benefited equally. Median age of death for blacks with DS in the US is
approximately 20 years and 10 years for other racial groups. This raises a question about access to proper
medical care or possibly a genetic variation that has not been.

IDIT TR, REOEHHNEE L F ~(COOIC Lo THESH TV AROBEELRLTVET, 198360
BI19O74EE TIL & 7 EBRED A4 157000 ADTET- BUFE & 4 7 LA RRE TRV 1T 7000 A D FE - 20538 L
OEBBRERELE, TOMKR, RUEROPREN Y O U EBEEO QA T29E1L50SF CHMLAE S &
BBV ELE, 2EL, T RTOABERSELHEZ/BEELWIDITTIIL Y T8 A, KEO X7 4E
BRERAORCEHOPRETB L L20ETHY, MOABER CIHIORTLE, ZOZ L, ZhbDAE
£ CITERER 7 R5% HBR&WTwétbﬁ\h&kiééﬁﬁﬁﬂrﬁﬁﬁﬁ%éwﬂ &
BraEELTuvEd,

A34 £ 23:  The same CDC study looked at the causes of death and found that there is both an increased and
decreased frequency of death due to secondary illnesses. As expected, there are more deaths in people
with DS due fo congenital heart disease, dementia, leukemia, and seizures than in the generaf population
{point fo slide). However, this study also found fewer than expected deaths due fo atherosclerosis and
solid tumors {point to skide).

ML CDC OFETHACHELRH L THETH, BREEICECIEBICLIARTOEEL2A D L, ERIZX
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AT 4 24:  Now we will change directions and talk about the educational system for children with DS in the US. (read
slide)
ST, BEEEAT, XEOF P VEROEF VAT AICONWTHELELEY, (RF4 FER)

ATAK 25 (R4 FER)
ATAFR 26: (RFA4 FBHR)

A54 F 21:  The phrase “individualized education plan” or IEP is used to describe a legally binding contract between a
child with a disability and the public schegl system. The term is also used to refer to the meeting at which
the terms of this contract are determined. (read slide)

MES#E 75 > (individualized education plan, IEP 2B ENET)] WH AR, BEEWE - TWDHF

b LAIMAT AL OBMOEBEHEAIBHIRBVICHOVWTHRATIOAVGhEY, ZOoBFEETER,

LOFEROB/EIRDLNILBCOVWTERTIHS bEDRET,

AS4 F 28: The previous slide described the Iegél contract. Now i will discuss the IEF meeting. (read slide)
BIDR T A FIXIEARENIC OV THRBALE L, SEIIEP SBIZOWTERLET, (AT 4 F2R)

ASAK29: (RF4FBH)

A34 F 30:  Now!would like to talk about clinical and transiational research in DS.
SR, AU EERICBIIABERRL FF AL — g7 s U —FiolLTELENERNED,

A4 F 31. Because people with DS are living fonger than ever, we know almost nothing about the secondary ilinesses
that affect adults with DS.
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People with DS are frequently excluded from ¢linical trials for new medicines. This occurs because they
and their families are unaware of such trials or because investigators chose to exclude them.

o UEBEREO A L. HEOBKRREND LI LIEBRAShET., Thid, FUVEERHELORENED
L3R RS A TARESOTHRYD, ERRFREPELERATIZ LEBRTHEDIZRIDET,

Because trisomy 21 is a unique biological model, there is no reason to assume that people with DS will
respond to medicines in the same manner as people who do not have trisomy 21. In fact, we have
evidence that they do not always tolerate the same doses of medications that others tolerate.
21 FY Y I ERERC s REZABDLBOT, FUEDALXNE2L P Y IRl Aad
BL LS AN ST 5 LIRETARIID Y T8 A, B, FVVEQAL MDA LBPHFETEDL VA
NOEHBRERICHTLLMEIZNEbOTEHARNVEVWIEEE, ALbE2PATOET,

For these reasons, my plimary‘reé'ea'rch focus has been in developing a patient registry for DS. This

registry would serve two primary purposes: 1. collection of prospective, longitudinal data about secondary

iilnesses that oceur in a large population of people with DS (there is currently no such collection of data)

and 2. collection of people with DS who are interested in participating in research ihat could be quickly re-

contacted by researchers when needed. :
“HEOEET, BEEESHELLT, FUYLVEOAOBREEHO TIT ZEEEREETELL, IO
BHEOBMIZEL LTIo5Y £ LAV VERBEO A« OXRMEARERICBWT, SBERRICE L TOM
HSEAPORER R T — R EMTI L BEIOLIRT—-FOEMIDV ERA) & 2. FFRSRT
Br LizHER S TWB AT VEOALTERL, LERGECCHARERT CRBEERYF7 MTEBHLD
wiazE T ' ’ '

By using a web-based electronic data capture system, we hope to enroll people with DS even when they
live a long distance from our participating institutions.
W o PR ADETF TS BERV ARV AT AEHEATH LI L 2T, BE~OBMERPOEF TEDL

LTﬁBhéﬁ?éi\??Vﬁ@kﬁmﬁﬁﬁﬁbifm*

There are two steps to this process, the first is a web porfal where individuals with DS (or their families)
may enter data. From that portal, they will be able to opt to be contacted by one of the participating
institutions. At that point, a research assistant from the participating institutions can contact the family and
obtained more detailed information, including source doctments such as medical and educational records.

TOBE~DLAT v T BB T, 1BBIX, FUVEEBRAMERRER)B T —¥ FAATEDRYIADA
T, FOAY ARPD, BMEROPOEZHALERLTLLIDOMEREZLNTEET, £OBEMT, 2
MR BT 5B ERER LK 2 - T, BEREGOHERGER CORXBRT -7 280, LVFAR
WREBELLRTELDTT,

In the very near future, we would like to connect this database with a biobank which will coliect DNA,
plasma, and possibly other biological specimens. This would then be a tool for basic scientists to begin
new investigations. o
SRS, DNA, MiE. BT LICk 3 L MOEMFEHRBERD DAL ARV I E, ZOF—F 2
ACEG LW ERNET, T3T3L, ERAEESHFLOHELBODIFRLRDTLL 3.

AS4 F 32 Nowio go from a large scale projecttoa sméIIér project. 1would like to discuss my DS sleep study that |
did as my Master’s thesis.
XTLER., KEEATE Yy bbb, X0hENWTr Y22 MIEEBLEY, ROEERERILLT

e ot & 9 VEBRROERI BT 3R W TERLEV EBNET,

[ think that this study demonstrates translational research. The investigators included a pediatrician, a
psychologist and a neurologist with board certification in sleep disorders.
FL, TOMERFI LR L—Yadi e UP-FELROET, BREE BREREFCETIEMZARIC

LOBESHTOSARBE, LBEE, BLIUCHWERENSERELEL. (RFA4 FBE)

234 K 33 Now the disappointing thing to me was that Dr. Shott beai me to press.  (point fo slide)
ETHRICE o THRoMD LEZ LI, iy MEEARL Y bR RIFERICEERT LI L TT,



What | find significant about this is that Dr. Shott and [ had very similar findings in our cohorts. This was
despite the fact that the demographics of our studies were very different. My cohort was chasen from the
general population of DS in Nashville, TN and Dr. Shott’s cohort was from patients referred for
otolaryngologic care.
PO E L TEEE LBl i, Yay MELLEABENRFRhOBEERIZB T E THLEE
STEREGREB/BLL WO LT, ERNENOWEREFASA DRI ENITHES TR 2o T NI BHHZ
LML, FHIFoDTT, ROMFELEMIZT » =T Fr—MO—BAQDOFNLRBIENTF Y
EBBEO AL EoTeDizH L, Yay MELORERFREARERICEN SRR O EN TN
o

A4 F 34 Now moving to another example of translational research.
T, bRV Y TN YF—FOROFBYET, (RT74 FER)

A5 4 K 35 SMOR stands for Standardized Mortality Odds Ratio. This is a risk ratio. In this case we
are comparing the risk of death due {0 a secondary iliness in patients with DS 1o those without DS. A
SMOR higher than 1 indicates an increased risk of death. A SMOR less than 1 indicates a reduced risk of
death. Therefore, people with DS have a reduced risk of death due to solid tumors.

SMORITIER LW A v X EFRLET, ThiZVRZ7HETY, ZOBAHELIE, FUYLVEDALLEST
ROAE EOHTHEBEERBIZIIBRCO/BREEZHELTHET, 1L 9BV SMORIIFECORBEECHEMNE
RLUET, LREOSMORIFEL YA OETERLET, LEXoT. FUUEOAXL, BREETORE
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I will also mention at this point that this epidemiologic finding has confirmed in prospective, tumor registries
in the Netherands and Great Britain.
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A5 4 K 36: Soknowing this, my friend Roger Reeves, at Johns,Hopkans hypothesized that if you bred a DS mouse
with a mouse with increased tumor risk, you shoufd have progeny with fewer tumors than the parent mouse
with increased tumor risk. _ _ .

FNT, chEBsEBORATHE P a—~r X 5 FFVAKEOR P e« —7 XL, BEOY R
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AT A4 F 37 Dr Reeves did just that. When he crossed these mice, he did mdeed find that the progeny had fewer
tumors than the parent. So, he asked himself, why would trisomy 21 (or its homologue in the mouse) be
protective against solid tumors?

y—FABEREILLEFRELELE, ZhLOXAIFHETSDLELER, RYiZ, '?'%?Ediﬁel: D REE S
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AS4 K 38 Dr. Reeves identified 3 candidate genes on chromosome 21 that might explain cancer risk.
YT A ORI OWTHEHES 2 Lvie 21 FREEK RO 3 SORMRETFERELE L.,

RCAN 1 and Endostatin are both-genes involved in regulation of anglogenesm
RCAN1 & EndostatiniX & b IZ i BHROMIBIZAPDLIBEF T,

Eis2 is an oncogene. So he picked Ets 2.
Ets2 RARAREBT T, TOEDMITE2 2BRLELE,

A4 F 39: Inorderto drill down to his candidate gene, Dr. Reeves generated a mouse that was missing a copy of Ets
2 (a knockout). Ms1Rhr was crossed with the mouse with increased tumor risk. The progeny that was
euploid for £ts 2 had fewer tumors than the progeny with only one Ets 2.

BOBRGRETREY THDZ L 2HIDDEDR, V- AELE B2 BEFERVWE YA/ v 2T Y
PewR)EERLE LA, MslRhr (/ vy 277 b0 R) BEEO VA7 BE NI R EREENE L,
Ets2 BEMEKE QH) THolFHIL, Es2 B 1 20ROTFHRLVDRVERERLELE,

So, having more than one copy of Ets 2 seemed to protect against tumors.
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AS54 F 40: Finatly, Dr. Reeves crossed a mouse that was trisomic for Ets 2 (Ts1Rhr) with the mouse at increased
cancer risk. The progeny that were trisomic for Ets 2 had fewer tumors than their liter mates with only 2
’ copies of Ets 2.
%%EI’JL\ V—F Xt Ets 2 BRFR I = —‘(‘5;-%3*? T A(TSIRhN EWED Y A 7 BRI LTV B 7 R
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A2Z4 K 4]:  This very complicated table shows that mere"is an inverse relationship between the number of Ets 2 genes
and tumor risk.

ZOHRBITHEEELFIT. B2BEFOELEEY A7 oM EBERSZOERLTHET,

Now this is well and good for mice.... But what if you héd a population of people with extra cobies of Ets
2 and decreased cancer risk? But wait, we do....people with DS. Would this be a starting place to look at
novel caricer treatments in people with cancer? _
BT, IO ERRAILE TR, BRENTRONIETY, ... L L, Hipked Es2 DRf= Y —RzHs
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A34 F 42:  Nowjustwhen | have you thinking in one direction, | am going to change directions again. As another examhle of
clinicaltranstational research, my husband and | are studying the pro oxidant state of people with DS.

BT, BREFHC—OOMBEDOFEREIZ DN TEIZTLLWVWELER, BRBCHFREZELTERLEVWEER
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AT 4 F 43:  We found significanily elevated levels of circulating NO levels in babies with DS when compared to babies

without DS undergoing heart surgery.
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A4 F 4 (RF A4 FBH)

A4 F 45.  This cartoon depicts some of the known mechanisms of ox1dant damage that occurs due to peroxynitrite.

) {point to slide)
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%4 $ e P T A B (peroxynitrite) : Peroxynitrite 1. AERICBWTNO & A— -G %31 FLEORKEIZ
EoTEB SR, MERRZIZBNTN &ZR2 - AREEEEE T3 2 LRGSR TS,

Peroxynitrite is formed when free radical oxygen molecules combine with NO.
WHEOEEBESFRNO LeTB e, N—FF A 74 MEERENET,

Many of these mechanisms of oxidant damage are currently under investigation as they relate to diseases

of aging such as Alzheimer's disease.
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AS4AF 46 (R7 A4 FBR)

A5 4 F 47:  Thank you very much for inviting me to speak today.
SHREHZEVE TS ELE,



