
Gene Expression 
Patterns ldentif ied 
Researchers have obtained the most detailed 
sketch yet of how cancerous tumors secure 
the blood supplies that nourish their growth. 
On page 1 197, a team led by Bert Vogelstein 
and Kenneth Kinzler of Johns Hopkins Uni- 
versity School of Medicine reports the re- 
sults of a large-scale comparison of the 
genes expressed in the blood vessels of hu- 
man colon cancers and of normal colon tis- 
sue. They've found that the gene expression 
patterns of the two types of vasculature are 
distinctly different. 

Researchers had previously identified a 
few "markers" that differ between normal 
blood vessels and the presumably newly 
formed vessels of tumors, but nothing on the 
scale seen by the Hopkins workers, who 
picked up differences in the activity of nearly 
80 genes. "It is an important paper," says Erki 
Ruoslahti of the Burnham Institute in La 
Jolla, California, who studies tumor vascula- 
ture. "I found it surprising that there would be 
so many markers with such big differences." 

Ruoslahti and other researchers interest- 
ed in developing new cancer therapies are 
intrigued by the results. Philip Thorpe of the 
University of Texas Southwestern Medical 
Center in Dallas notes 
that the work could point 
the way to compounds 
that home in on the pro- 
tein products of genes 
that are overexpressed in 
tumor vessels, in hope of 
shutting off the growth 
of blood vessels the tu-
mor needs to survive. 
Angiogenesis researcher 
Judah Folkman of Har- 
vard Medical School in 
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scribes the feat as a "tour de force." 
Once the isolation method was worked 

out, Kinzler, Vogelstein, and their colleagues 
used a technique developed in their lab about 
5 years ago to compare the gene expression 
Dattems of endothelial cells from colon can- 
cers and from normal colon tissue from the 
same ~atients. Called SAGE. for serial anal- 
ysis of gene expression, the method involves 
making DNA copies of the messenger RNAs 
present in each type of cell and then combin- 
ing up to 50 short nucleotide "tags" cut from 
each of these cDNAs into longer DNAs for 
sequencing (Science, 20 October 1995, pp. 
368 and 484). 

The Hopkins team found some 100,000 
sequence tags, representing more than 
32,500 active genes, in both normal and tu- 
mor endothelial cells. The expression pat- 
terns of 79 of these genes wer; significantly 
different in the two cell types: 46 were sub- 
stantially more active, and 33 were less ac- 
tive, in tumor cells than in normal colon en- 
dothelial cells. What's more, the researchers 
found similar expression patterns for many 
of the same genes in vessels from other tu- 
mors, including lung, brain, and metastatic 
liver cancers. "It's clear that the tumor vas- 
culature is different from normal vascula- 
ture," says Douglas Hanahan of the Univer- 
sity of California, San Francisco. 

Many of the genes expressed at higher 
levels had not been pievi- 
ously identified. But oth- 
ers are known genes, in- 
volved in such activities 
as forming or remodeling 
the extracellular ma-
trix-necessary events in 
the formation of the new 
blood vessels thought to 
be present in growing tu-
mors. In fact, the results 
indicate that the tumor 
vasculature is very simi- 
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Before achieving that 
landmark, the Hopkins team had to over- 
come a serious obstacle-learning how to 
isolate pure populations of the endothelial 
cells that form blood vessels. These cells are 
only one of many cell types found in tumor 

2 and normal tissues, and they are present in 
relatively small amounts. The task of sifting 

2 them out fell to postdoc Brad St. Croix, who 
$ spent 2 years on the problem. He eventually 
$ succeeded by using a protein called PlH12, 
e which occurs mainly on endothelial cells, as 
at: a handle to separate out the cells. Angiogen- 
$ esis researcher Noel Bouck of Northwestern 
? University Medical School in Chicago de- 

vasculature were ex-
pressed in neovasculature that was not neo- 
plastic,"Vogelstein says. 

In theory, this could pose problems for 
drug development. Compounds that block 
the overactive tumor vessel genes might also 
disrupt normal blood vessel growth, or an- 
giogenesis. But, says Kinzler, "I don't think 
it means that there won't be good targets for 
therapy." Others agree. Hanahan notes, for 
example, that early studies of antiangiogene- 
sis drugs haven't picked up any particular 
problems with normal angiogenesis, which 
in the adult is mainly confined to wound- 
healing and the growth of the uterine lining 

Horseshoe Haven Scientists are un- 
certain i f  horseshoe crabs are being 
overharvested (see p. 1122), but  the fed- 
eral government is moving t o  set up a 
refuge for the animals anyway. Com- 
merce Department officials last week 
proposed a 6164-square-kilometer sanc- 
tuary off  Delaware Bay, believed t o  host 
the largest horseshoe crab population on 
the Atlantic seaboard. 

Harvesters collected an estimated 3 
mill ion crabs in  1998 for use as bait-up 
significantly from past years. Despite a 
lack of rock-solid evidence for population 
declines, however, Commerce officials 
want t o  end harvesting in  the new refuge 
by 30 October. "The last thing any of us 
wants is t o  see these creatures wind up 
on the fished-out stocks list," Commerce 
Secretary Norman Mineta said at an 8 
August press conference. "We look at  it 
as a risk-averse approach," adds biologist 
Paul Perra of the National Marine Fish- 
eries Service.And conservationist Glenn 
Gauvry, director of the Ecological Re- 
search & Development Group in Milton, 
Delaware, says that "protecting spawners 
off the Delaware Bay is very sensible. It's 
the heart of the population." 

A formal notice of the proposal, and a 
request for public comment, is expected 
later this summer. 

PigTales Scotland's Roslin Institute, 
a pioneer in  cloning sheep, made head- 
lines again this week when reporters 
learned that  it was halting its efforts t o  
engineer pigs that  could grow spare or- 
gans for transplant in to humans. Ac- 
cording t o  numerous press reports, 
Geron, the California-based company 
that financed the xenotransplant re- 
search, was pulling the plug over con- 
cerns that  the pig organs might transfer 
dangerous viruses t o  people. 

Itjust isn't so, company and institute 
officials said on 14  August. Disease 
concerns "were not  the basis for the 
decision t o  refocus the funding" t o  
other cell biology and genetic engineer- 
ing projects, Roslin chief Grahame Bul- 
field said in  a statement. "Our decision 
t o  allocate funding reflects current 
strategic priorities," which include har- 
nessing Roslin's cloning expertise t o  
Geron's work wi th  stem cells, added 
Geron's David Greenwood. 

The decision makes sense, industry 
watchers say, as other companies appear 
t o  be in  a better position t o  profit f rom 
any xenotransplant breakthroughs. Says 
one: "Geron is playing t o  its strengths." 
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he says, the blast can spread "like a fire 
through a field of dry @ass." The fungus has 
a harder time fmding a compatible host in a 
mixed envhmment. 
Martin Wolfe, a plant pathologist and re- 

search director of the Elm Farm Research 
Center, an organic farming research center 
in Hamstead Marshall, Newbury, U.K., sup- 
ports the apprcmch but notes that the mixture 
must be tailored to local growing conditions. 
''This is a useful tool,'' says Wolfe, who has 
written a commentary in the same issue. 
"But you can't just rush in and plant togeth- 
er anything you lii:' 

Themessage6tnnZhuBstudyappearsto 
be spreading through Yunnan Province. 
where this year 40,000 hectares wre planted 
inthemixedpathn,hesays.Thepayoff,he 
adds, is easy to measure for fanners: 'tnore 
rice and more money." -DENNIS NORMHE 

A Weak Link in TB 
Bacterium Is Found 
Easilythemostsucoessfirlhuman~enin 
the wd4 the bacterium that causes tubercu- 
losis infects one-third of the wwld's popula- 
tion. ORen acting in deadly combidon with 
AIDS, TB kills 2 d o n  to 3 million people 
peryear~morethananyother~ousdis- 
ease. The secret of the pahgenk success is 
that it can linger mdetecbl in the hmgs for 
decades, hiding h m  the macrophages that 
aim to chew it up and spit it out. Now a team 
o f ~ c h e r s h a s ~ a ~ i n  
this resilient bug that suggests new ways to 
starve it out of its bolt-hole. 

I 
When ~ t e r i m  rube?n41& infects 

a person for the fvst time, it prohkates for a 
few weeks until the immune system marshals 

I 
its defenses. The two then mch a stalemate, 
says John McKinney of The Rockekller Uni- 
versity in New York City, part 
of a four-institution team re- 

d porting its fmdings in the 17 
% August issue of Na~cre. This 
gpesistent-pa- 
J population doesn't increase, 

but the immune system can't 

! ensconced-an last a life- 
time, with the person sutbhg 
no obvious ill effects. But in 
100/oofthoseid~TBwill  
erupt into full-blown disease 

~inrespo~l~etovariousstreses 
or if the immune system is = latent days in- 

! & - s g c r . ( h c ~ -  
5 urn is stuck with a restricted 

diet Iteatscarbonhlipids 
via a pathway called the gly- 
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oxylate shunt present in bacteria and plants. 
TheTBbacterbalsobuildsaminoacidsvia 
the oft-memorized Krebs cycle, explains 
McKinney, butbut"we went aRer the g l y m y k  
shuat because itb the only mway the tmcte- 
ria use for metabolism] not fxmd in humans." 
Walking with William Jacobs Jr. at the Albert 
E i  College of Medicine in the Bronx, he 
created a lmoclrout M. trhmhsh that lacks 
a n ~ d e d ~ ~ ~ ( I c L ) t h a t i s  
critical for this pathway. Study collaborator 
David Russell of bll University in Ithaca, 
New York, disccrvered that ICL levels m ele 
vated in M. trhmhsh when itk in its latent 
phase. Normal TB bacteria burrow into 
macrophages in mice and make themselves at 
home indefmitely, but McKinney's a l t e d  
bacteria that can't produce ICL wre wiped 
outbytheanimals'immunesystem. 

"One of the things w don't understand 
is haw M. rubemhsk can sit around in tis- 
sue for yeam or decades," says Jo Colston, 
an expert on mimb'i pathogenesis at the 
National Institute for Medical Research in 
London who was not involved in the study. 
"Obviously, if you can hit a protein that en- 
ables [the bacterium] to survive, that repre- 
sents a potential therapy target." 

McKinney and colleagues are searching 
for such compounds. In a second publication 
in the August issue of Nature Structuml Bi- 
o h ,  they &scribe the protein structure of 
ICL. They also identify two compounds that 
smother the active end of ICL and shut down 
the enzyme, thus preventing it h m  playing 
its part in the glyoxylate shunt X-ray crystal- 
lugmpher James Sacchettini of Texas A&M 
University in College Station, a collaborator 
on both publications, says his group, wok- 
ing with research sponsor Glaxo Wellcome 
in the United Kingdom, will screen 
bun* of thousands of additional com- 
pounds. Those that stymie ICL have poten- 
tial to serve as drugs that can starve 

TB while it's hiding in 
macrophages, he says. 

The need for new TB 
drugs is urgent, McKinney 
says, as multidrug-resistant 
TB is on the rise. Current 
drugsswatthebugwhenitb 
replicating, by interfering 
with nucleotides or with the 

1 S t d t h  iwahr. Lurking in- - 

~ # s b a r P l w r b y t h e U I g o v -  
emmemttochangethewayresearchws 
char#terize pain and dlstrest in hb animds 
isdrawingreactionfrwnbiomedicalandan- 
imal-rigtrtr grwps. In July, the US. Depart- 
rnentofAgrkultwe (USDA) askedforcom- 
ments on the new guidelines, which are 
supposed to help rcseardrers spot and 
h d i i  in lab ani- 
mdrhnoqotherthings,the 
plandefinesndii''aSSbPfS 
thathas"negaheffeCts0n 
[an anids]  well be@" 

LastHledcthekdwatian 
of American Societies for Ex- 
w- - (FA=) 
saiditwou(dp&eradHfemt 
definition, adopted by the Na- 
tiona ~esealrl; coundl in 
1992It~stFeaas"anaversivc 
state in which an animal ... shaws ma&dap- 
tivebehaviorr"FASEBalso~practical 
r u l e s t h a t r e l y o n t h e U ~ j u d g e -  
ment" of reseamhen and veterinarians. 

The Humane Society of the United 
States and other goups, howwer, v m t  
USDA to adopt a Canadian-* scheme 
that ranks pain and dstress iw several cat- 
egocies,basedonoommonhbproadu~ 
We need a scale with very clear-cut mark- 
ers," says John McArdle, ddlrector of the Al- 
teImtkReseaFch8LDevaoQmentFoun- 
dation of Eden Prairie, Minnesota. Other 
ideas may still surface, as USDA will reaivt 
commentr until at least 8 Septemkr. 

ORgeUhaAttheurgingofSena- 
tor Tom Daschle (D-SO), the National In- 
Stitute~fEnVimnmentalHealthW~ 
(NIEHS) is trying to team up with Viet- 
MmeK S d d S t S  t0 aondll~t StlIdieS of 
the health and environmental effects of 
didnThe chemical implicated as a cause 
of cancer and other dirorders, was present 
in the defoliant Agent Orange, which US. 
form sprayed widely during the Vietnam 
war.Today, some Vietnamese cany tissue 
concwrtrations of dioxin that are up to 20 
times higher than those found in people 
Uving in the United S t a e r  

This week, NIEHS gathered a group of 
epidemiologists and toxicologists in Mon- 
tmy,  California, to discuss research strat- 
egy and the resources needed to perform 
epidemiological studies in Vietnam. Later 
this year, NIEHS scientists plan to meet 
with their Vietnamese counterparts, with 
joint studies set to begin in 2002 "That is, 
assuming the Vietnamese are interested," 
says NIEHS's Chris Portier. 

Contributors: Erik Stokstad. David 
M.L.kdf, Job M M  
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