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A New Era in Medicine:
Explosion in Scientific Discovery

=

ype 2 Diabetes

10 years ago: 0 genes

5 years ago: 2 genes
Today: 16 genes

Last month: 6 new
genes discovered

Notes:

A New Era in Medicine: Explosion in Scientific Discovery

Ten years ago we knew of one gene that was implicated in diabetes. Recent research
has resulted in an explosion of knowledge about the complex genetic underpinnings of
diabetes. For type 1 diabetes, three genes were known five years ago, ten genes are
known today, and discovery of an additional 14 genes is soon to be announced.
Similarly, ten years ago, no genes had been found for type 2 diabetes—the most
common form of diabetes. Five years ago, two were identified. Today, 16 have been
found. These discoveries provide new avenues for exploration as researchers probe
the functions of these genes in the hope of establishing targets for novel interventions
for the treatment of diabetes.

Autism is another example of an explosion of knowledge that needs to be exploited.
Two years ago, we were able to associate only 3-5% of autism with genetic mutations,
within the last 12 months, 15% of autism is understood to be based on genetics — 6 of
these genes were announced just last week. These are great leads — but now we need
to pursue them aggressively. We also need to improve our tools for detection because
we know that the earlier we can detect this devastating disorder, the better the outcome.
Our ultimate goal is to develop new and better interventions strategies to be used as
early as possible. And while we attacking this set of leads are have not let up in looking
for more. We are undertaking a monumental effort to fully sequence at least 50 genes,
which we hope will exponentially increase our search for a cure. In cancer, there are a
plethora of new leads.
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Explosive Growth of Knowledge:

NCBI Scientific Databases- 2 Million Users/Day!
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Roadblock to Scientific Discovery

DEFINE
PROBLEM

In the Internet age, the real value is in the full connectivity of all
available electronic sources of scientific Information and their
efficient exploitation with the powerful emerging software tools
of specialized search engines and not in just posting articles for
passive display!

This is what 21st Century Science and Health require given the
current explosion of knowledge and what NIH needs to keep its
competitive edge.

Notes:

Roadblock to Scientific Discovery

¢ Inthe Internet age, the real value is in the full connectivity of all available
electronic sources of scientific Information and their efficient exploitation with the
powerful emerging software tools of specialized search engines and not in just
posting articles for passive display!

e This is what 21st Century Science and Health require given the current explosion
of knowledge and what NIH needs to keep its competitive edge.



PubMed Central (PMC): A Vital Component
of 21st Century Science
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PubMed Central (PMC): A Vital Component of 21st Century
Science

Only a few of the interconnected NLM/NCBI scientific databases



The World Before Public Access
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PubMed Abstract Shows NIH Funding
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The use of multiple novel tumor bi kers for the detection of ovarian In patients with a pehdc
mass.

Moore RG, Brown AK, Miller MC, Skates 8, Allard W1, Verch T, inhoff M, G, Disilvestro
P, Granai CO, Bast RC Ir.

Women and Infants Hospital, Brown Universty, Providence, RI 02925, USA. rmocre@whn.org

OBJECTIVES: The CA125 tumor marker is used to help predict the presance of ovarian cancer in patients
with an adnexal mass. Because elevated CA12S levels occur in many benign gynecologic conditions, we set
out to identify other novel biomarkers that would increase the sensitivity and specificity of CA125,
METHODS: Serum and urne samples were obtained preoperatively from women undenrgong surgery fior an
adnexal mass. The samples were analyzed for levels of CAL2S, SMAP, HE4, CATZ-4, activin, inhibin,
osteopontin, epidermal growth factor (EGFR), and ERBE2 (Her2) and were compared to final pathology
results. Logistic regression models were estimated for all markers and combinations, with cross-validation
analysis performed to obtain the sensitivities at set specificities of 90%, 95%, and 98%. RESULT:

hundred and fifty-nine patients with adnexal masses were enrolled. Of these, 233 patsents were

analysis with 67 invasive epithekal ovanan cancers and 166 benign ovarnan neoplasms. Mean values for all Related Reviews
marker levels except Her2 differed significantly between patients with benign masses and cancer, As 3
single marker, HE4 had the highest sensitivity at 72.9% (specificity 95%). Comparatively, combined CA125
and HE4 yialded the highest ¥ at 76.4% (specificity 95%), with add | markers adding manimally
o the sensitivity of this combination. HE4 was the best single marker for Stage | disease, with no increase
in sensitivity when combined with CA125 or any other marker. CONCLUSIONS: As a single tumor marker, HE4
had the highest sensitivity for detecting owanan cancer, especially Stage | disease. Combined CA125 and
HE4 is a more accurate predictor of malignancy than either alone

PACE 18061248 [PubMed - indexed for MEDLME]

NIH Funding
CAD86381/CA/United States NCI CA105009/CA/United States NCI
NCI
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But NIH-funded Article Isn’t Available
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Just Like Many Other NIH-funded Articles

('3 NCBI Pub ed and the National Institutes of Health
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Gaznon A. Ye B

Discovery and application of protein biomarkers for ovarian cancer.

Curr Opin Obstet Gynecol. 2008 Feb:20(1)9-13. Review.
PMID: 18196999 [PubMed - mdexed for MEDLINE]

Mok SC.Elias KM. Wong KK.Ho K. Bonome T. Birrer MJ.

Biomarker discovery in epithelial ovarian cancer by genomic approaches.
Adv CancerRes. 2007;96:1-22, Review.
PMID: 17161674 [PubMed -indexed for MEDLINE]

Thorpe JD. Duan X, Forrest B, Lowe K. Brown L. Sezal E, Nelson B. Anderson GL. McIntosh M, Urban N

Effects of blood collection conditions on ovarian cancer serum markers.
PL0S ONE. 2007 Dec 5;2(12):e1281.

PMID: 18060075 [PubMed - ndexed for MEDLINE]

Zim Y, Wu R, Sangha N. Yoo C. Cho KR, Shedden KA Katabuchi H. Lubman DM.

Classifications of ovarian cancer tissues by proteomic patterns.

Proteomics. 2006 Nov;6(21)5846-56.

PMID: 17068758 [PubMed - indexed for MEDLINE]

Barua A, Bradaric MJ, Kebede T. Espionosa S, Edassery SL. Bitterman P. Rotmensch J. Luborsky JL

Anti-tumor and anti-ovarian autoantibodies in women with ovarian cancer.

Am J Reprod Immunol. 2007 Apr;57(4):243-9.
PMID: 17362385 [PubMed - indexed for MEDLINE] All Studies Listed Are Funded
R NIH
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HESULTS AND) Deregulated expression of HOXB13 in a subset of estrogen receptor-positive breast cancer patients
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T treated with tamoxifen monotherapy is associated with an aggressive clinical course and poor
2 outcome. Because the ovary is another hormone-responsive organ, we investigated whether
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HOXB13 promotes ovarian cancer progression
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hat contan goneti alerations in pSl. myc and rad. In this
genetically detimed coll line model of ovarian cancer, wi demon-
strate that WOXRE1F collaborates with acthvated ras 1o markedly

and

regulated in =30% of human breast cancors, whercas littke
{=<15% of all cases) or o expression (>85% of all cases) is
observed in patient-matched adult normal breast epithelium
{10 Ta drmn.m the prevalence of HOXBLS gene expression
“PCR analysis in 10 diff
hunsan ovarian ‘\Ii lings and 10 primary ocvarias tumon.
HOXB13 was cxpressed in all but one ovanian cancer cell line
(Fig. L4} and in 5 of 9 ovarian carcinomas that were examined
{Fig. 18} These findings are consistent with the previous
observatrons that HOXBI3 demonstraies high expression in a

subsct of ovarian cancers (12) with liv
normal ovarian tissse (12, 14). T1-GFP

Knodkdown of Endogescus HOXETD in Hu
Linesls

; amoxilen-mediated apoptosis. Taken together. our results
suppart 3 pro-prodiferative and pro-survival role for HOXE3 In
ovarian cancer,

wetrogen | Han | tamaxiten | homobon | mouse model

e HOX famsily of homeobaox gencs is an important groap of

developmental trasseriptional regulators that ase critical for
various aspects of differentiation and morphogenesis (1), Similar
1o other pencs that regulate normal growth and differentiation,
HOX genes have been implicated 1 different aspecis of the
oncogenic process, because ectopic expression of HOX genes
promotes cellular transformation s viro and is bn
wiv (). OF particular intesest to human nmmn enesis i the
obscrvation that various human tumors induding breast, colon,
prostate, and lung carcinomas display alsered fm\ Bene o3
pression (3-7), Several HOX family members have been impli-
cated in ovarian cancer diffcremtation (8, 9), although it is
usknown whetber HOX genes play o direct role in marian
CAnCEr PrOgTession.

We recently demonstrated that dysregulated HOXI13 expres-
sion in buman breast cancer is directly comelated with poor
dinical outcome in estrogen receptor (ER )-positive breast can-
cer patients treated with tamorifen mosatherapy {10). In pre-
liminary functional studics, we demonstrated that eclopic ex-
pression of HOXB13 in a nontransformed human mammary
epithelial cell confers increased cell migration and imvasion, two
characteristics associated with lumor aggressiveness (10). Con.
sistemt with a possible role in human memorigencsds, others have
recently shewn that HOXBI3 is cverexprossed in human cndo-

functional role of endogencus HOXB
approach in human ovarian cancer o
inkibit endogenous HOXEBL3, we used |
ing small hairpin RNA (shRNA) constn|
Lentiviral infociion resubied in a 50557
enous HOXBI3 s swsessed by resl-timf
{data pot shown). To determine the e
growth, we performed colony growt
proliferation by measuring light absort]
crystal-violet dye. Compared with a

trol, the HOXBi3-directed shRNA
(shHOXB13.1 and shHOXEB13.2) resul
farmation in SKOV.3 and OVCAR-S
results support the hypothesis that e
modulates growth of ovarian cancer cel

HOXE12 Induces Spindle-Like

Amchorage-Independeat Cell Proliferation,
The observation thar HOXBI3 is expres
of human ovarian cancer cell fines. an
expression of HOXE13 in human breas {
a more aggressive clinical course compd
that do sot cxpress HOXBIS, raises the
may play an important role in temar prof
that HOXBI3 promotes ovarian fumo
ectope expression of this geee by repli
leukisis virus bong terminal Fepeat
retrovieal delivery in T1 ovarian cancer o
from mouse ovarian surface cpithelial o
lnerat P83, connye, and K. (15-1

mectrial, ovarian, and cervical and that overexpres-
sion of HOXBI3 is associated with the imvasiveness. of ovarian
and endometrial cancer cells (11-13). Collectively, these obser.
vatiors suggest that HOXBI3 may play an important role in
tumors arising from endocrine-responsive organs. Herein, we
characterized the expression of HOXBI3 ia ovarian cancer cell
lines and wmors. Furthermore, we investigated the potemtial
growih modulatory role of HOXBI3 i vireo and in & genetically
defined mouse model of ovarian cancer.

Resuits and Discussion
Coll Lines and
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sporadic breast cancer paticnts that HONBI3 is markedly up-
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Notes:

The HOXB13 Gene

HOXB13 is a gene that is important in the development of the embryo.
The PNAS Paper shows that the HOXB13 gene makes ovarian cancers grow faster.

In another NCBI database of gene expression experiments, there is a record that shows
that the HOXB13 gene is also present in prostate cancer, and the levels can be reduced
by radiation treatment.

Even though there is no direct link or citation to this experiment in the research article,
we know they are related because our linking system knows that both the experiment
and the article are referring to the same gene. So the power of this approach is that a
person looking at the ovarian cancer article discovers that HOXB13 is also important in
prostate cancer without having to know about or search another database.
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Power of 21st Century Science: SARS
Characterization and Vaccine Development
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SARS CoV SARS Vaccine Developed
Discovered
3 R > A DNA Vaccine Induces SARS

P ol T Coronavirus Neutralization and
Protective Immunity in Mice
Zhi-yong Yang, Wing-pui Kong, Yue Huang,

Anjeanette Roberts, Brian R. Murphy, Kanta
Subbarao and Gary J. Nabel Y
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Notes:

Power of 21st Century Science: SARS Characterization and
Vaccine Development
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Is There Evidence of a Deleterious
Impact of Public Access?

Since 2000, almost 500 journals have elected to fully
participate in PubMed Central and provide all their

content with embargo period up to 12 months — many
reduced their embargo period to less than 12 months

Through websites such as HighWire press, many
publishers make their full content electronically
available for free after 12 months

No negative economic or peer review impact has
been demonstrated for these publishers

Notes:

Is There Evidence of a Deleterious Impact of Public Access?

e Since 2000, almost 500 journals have elected to fully participate in PubMed
Central and provide all their content with embargo period up to 12 months —
many reduced their embargo period to less than 12 months

e Through websites such as HighWire press, many publishers make their full
content electronically available for free after 12 months

e No negative economic or peer review impact has been demonstrated for these
publishers
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NIH Public Access Policy
Development Was Cautious and Open

5/05 Voluntary Policy 4/08 Mandatory Policy
||
Jan 07 Jan 08

I 4/06-12/07- 4 meetings with open access advocates

MIH creates PMC in 2/06-12/07- 14 meetings with publishers -
2000 Ower 300

journals partner with 2/06- MLM regents call for mandatory policy with 6 mo. delay

NIH to deposit al 5/05- creation of PAWG
their content.

9/04-11/04 NIH RFI

8/04- 3 Town Hall Mestings

Notes:

NIH Public Access Policy Development Was Cautious and
Open
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The New NIH Policy is Working

Actual, 2005 to 2007 Estimated, Apr to Jun 2008
Voluntary Policy Mandatory Policy

@ Final published articles (estimated) from publishers participating in PMC

@ Manuscripts (2008 estimate based on actual submissions in April to June,
and earlier net rate of completions)

Missing

Notes:

The New NIH Policy is Working

The CACR for year-end 2007 reported a total of 14,937 papers (13,519 from NIHMS
and 1418 from NIH Portfolio) collected under the Policy from May 2005 through Dec.
2007. In the six or so months since then, authors have approved roughly 1,500 more
papers that were deposited in the NIHMS prior to 2008, but did not yet have the
necessary author approvals when the CACR numbers were developed.

The new total number of manuscripts deposited via the NIHMS between May 2005 and
Dec. 2007 that now are ready for, or loaded into, PMC is 15,011. Based on a policy
target of 80,000 NIH-funded articles per year, that represents a 7% rate for manuscripts
deposited via the NIHMS.
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Many Publishers Now Deposit Manuscripts
on NIH-funded Author’s Behalf

Some Allow Embargoes of Less Than 12 months
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nature publishing group

. = . SOCIETY for NEUROSCIENCE
- 4 American Chemical Society _

As of September 2008

Notes:

Many Publishers Now Deposit Manuscripts on NIH-funded
Author’s Behalf

Some Allow Embargoes of Less Than 12 months

As of September 2008
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The NIH Requirement is Less Stringent than
Current International Public Access Policies

Funder Delay Period Funding

NIH Public Access up to 12 mo allowable cost for
Requirement (Sec. 218) grants

Howard Hughes Medical up to 6 mo dedicated fund
Institute

European Research up to 6 mo allowable cost for
Council grants

UK Medical Research up to 6 mo allowable cost for
Council grants

Wellcome Trust up to 6 mo dedicated fund

_/¢ = NIH allows grantees to pay publication costs directly to publishers

~

&

such as page, illustrations, reproduction and posting charges
= Many peer reviewers are NIH-funded scientists

Notes:

The NIH Requirement is Less Stringent than Current
International Public Access Policies

Funder Delay Period Funding
NIH Public Access Requirement (Sec. up to 12 mo allowable cost for grants
218)
Howard Hughes Medical Institute up to 6 mo dedicated fund
European Research Council up to 6 mo allowable cost for grants
UK Medical Research Council up to 6 mo allowable cost for grants
Wellcome Trust up to 6 mo dedicated fund

e NIH allows grantees to pay publication costs directly to publishers such as page,
illustrations, reproduction and posting charges
e Many peer reviewers are NIH-funded scientists
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NIH Public Access Policy Only Requires Limited, Non-
exclusive Right to Post Electronically After 12 Months:
Transfer of All Other Copyrights to the Publishers is Preserved

Copyrights

Reproducing Articles

Preparing Derivative Works

Posting NIH-funded Author’'s
Manuscripts to PMC after 12 months

Posting Publisher's Published Articles
Arising from NIH funds to PMC

Posting Published Articles Not Arising
from NIH Funds to PMC

Posting Articles or Manuscripts to
Other Archives

Distributing Copies for Transfer

Distributing Copies for Sale

Notes:
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exclusive Right to Post Electronically After 12 Months:
Transfer of All Other Copyrights to the Publishers is Preserved

Copyrights

Before Public
Access

Under Public
Access

Reproducing Articles

Author—Publisher

Author—Publisher

Preparing Derivative Works

Author—Publisher

Author—Publisher

Posting NIH-funded Author’'s Manuscripts to
PMC after 12 months

Author—Publisher

Author Retains
Right

Posting Publisher’s Published Articles Arising
from NIH funds to PMC

Author—Publisher

Author—Publisher

Posting Published Articles Not Arising from
NIH Funds to PMC

Author—Publisher

Author—Publisher

Posting Articles or Manuscripts to Other
Archives

Author—Publisher

Author—Publisher

Distributing Copies for Transfer

Author—Publisher

Author—Publisher

Distributing Copies for Sale

Author—Publisher

Author—Publisher
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What is at Stake

About 80,000 journal articles that arise from NIH

funds each year, and represent roughly $23 billion of
taxpayer investment

Applying 21st information technology to the NIH
investment to promote science and health in the
context of a globally wired and networked world of
scientific information

Making NIH more transparent and accountable and
better able to make strategic decisions about its
portfolio

Ensuring more rapid scientific progress and the
discovery of new treatments

Notes:

What is at Stake

e About 80,000 journal articles that arise from NIH funds each year, and represent
roughly $23 billion of taxpayer investment
e Applying 21st information technology to the NIH investment to promote science

and health in the context of a globally wired and networked world of scientific
information

e Making NIH more transparent and accountable and better able to make strategic
decisions about its portfolio

e Ensuring more rapid scientific progress and the discovery of new treatments
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It is my opinion that Public Access to

an interconnected world of scientific

iInformation databases provides one
of our most powerful new tools to

accelerate discovery and combat
disease. To take this access away
now would be a historic mistake.

Notes:
It is my opinion that Public Access to an interconnected world of scientific information

databases provides one of our most powerful new tools to accelerate discovery and
combat disease. To take this access away now would be a historic mistake.
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