
I N N O V A T I O N

The Human Gen ome Pro-

j ect’s working draft sequ en ce , wh i ch was

com p l eted to mu ch fanfare in June 2000,

took abo ut a dozen ye a rs and more than

$300 mill i on to com p l ete . The re sult was

a com po s i te map of the DNA from sev-

eral people—a sort of avera ged gen eti c

p i ctu re of a hu m a n . But a growing nu m-

ber of companies are working on

adva n ced tech n o l ogies that could make it

po s s i ble to have your own indivi du a l

gen ome sequ en ced in a day, perhaps for

as little as a few thousand do ll a rs .

No on e’s gen etic makeup matches “t h e

human gen om e” ex act ly; the differen ce s

a re what give one pers on brown eyes and

a n o t h er blue or make some people more

su s cepti ble to heart disease. The new

tech n o l ogies could give anyone access to

the uniqu e ,l et ter- by - l et ter sequ en ce of h i s

or her en ti re gen ome and help doctors

detect the va ri a ti ons that signal health

probl ems down the road .

Tod ay ’s sequ encing met h ods are co s t ly

and slow in part because for each DNA

l et ter re ad — of the ro u gh ly three bi ll i on

in a human gen om e — re s e a rch ers need

to synthesize a sep a ra te copy of the DNA

s tra n d . Making the copies requ i res sev-

eral ch emical re acti on s ;t h en you have to

s ep a ra te and iden tify the newly made

s tra n d s . In con tra s t ,t wo new tech n i qu e s

being devel oped could re ad the sequ en ce

d i rect ly from one DNA m o l ec u l e . Th e

f i rst met h od , c a ll ed “n a n opore sequ en c-

i n g,” i nvo lves pushing a strand of D NA

t h ro u gh a ti ny hole su rro u n ded by sen-

s ors that detect the el ectrical ch a n ge s

c a u s ed by each DNA let ter. The secon d

t a kes adva n t a ge of an en z yme call ed

D NA po lym era s e , wh i ch copies DNA

i n s i de our cell s . Re s e a rch ers use spec i a l-

i zed optics to detect each let ter ad ded as

the en z yme copies the ori ginal DNA

s tra n d .

In May, Palo Al to, C A- b a s ed Agi l en t

Tech n o l ogies sign ed an agreem ent wi t h

Ha rva rd re s e a rch ers Daniel Bra n ton and

Jene Golov ch en ko to furt h er devel op

n a n opore sequ en c i n g, wh i ch Bra n ton

coi nven ted ( see “ Hole in the Wa ll Of fers
C h e a per Sequen ci n g ,” TR May / Ju n e
1 9 9 8 ). Also this ye a r, Wobu rn ,M A- b a s ed

U. S . G en omics received its first paten t s

on tech n o l ogies that com bine the two

d i rect tech n i qu e s . Thanks to these and

s everal other ef forts ( see tabl e ), t h e

d ream of s equ encing a human gen om e

in just a day could be a re a l i ty in two to

f ive ye a rs , s ays Geor ge Wei n s tock , co-

d i rector of the Bayl or Co ll ege of Med i-

cine Human Gen ome Sequ encing Cen ter

in Ho u s ton . “Th ey ’re all very cl ever tech-

n i qu e s ,” he says . “We’re get ting very cl o s e

to having them in hand.”

Th o u gh the new sequ encing too l s

wi ll initi a lly be used for bi om ed i c a l

re s e a rch , t h ey could even tu a lly find thei r

w ay into doctors’ of f i ce s , not on ly pro-

viding for qu i ck gen e - b a s ed diagnosis of

a host of d i s e a s e s , but also helping doc-

tors ch oose medicines tailored to indi-

vi dual pati en t s . The ex pected pri ce tag to

s equ en ce your gen om e — perhaps $5,000

to $30,000—might seem steep, but “ i t’s

kind of a life inve s tm en t ,” s ays Ha rva rd

Medical Sch ool bi ophysicist Geor ge

Chu rch . “I would pay $10,000 to get my

gen ome sequ en ced … ra t h er than buyi n g

a second car.” — Erika Jo n i et z

PERSONAL GENOMES
Individual sequencing
could be around the corner

Pi ct u re that monthly enve l o pe from the elect ric co m-

p a ny and imagine that it co ntains not a bill but a state m e nt of

c re d i t — eve ry mont h . Th at’s the future of homes and other build-

i n g s, as seen by the U.S. De p a rt m e nt of En e rgy.The agency hope s

t h at its new road map for building-te c h n o l ogy re s e a rch and

d eve l o p m e nt will help make this green vision a re a l i ty by 2020.

Deve l o ped in co n j u n ction with the building industry, t h e

road map sets goals for improving building “e nve l o pe s” — wa l l s,

w i n d ows, fo u n d ations and roo fs. Ac co rding to Ma rk Gi n s be rg, t h e

a g e n cy’s deputy assistant secre t a ry in the Of f i ce

of Building Te c h n o l ogy, s h o rtcomings or

d e fe cts in a building’s enve l o pe can be

re s ponsible for as much as half of its

e n e rgy co n s u m p t i o n : poor insulat i o n

wa s tes heat, for ex a m p l e, and air leaks

m a ke air conditioners wo rk ove rt i m e. Th e

d e p a rt m e nt’s funding of re s e a rch for the

n ext two deca d e s, Gi n s be rg says, is meant

to prod u ce “the next generation of insula-

t i o n , roofing mate rials and building prod u cts that will pe rfo rm

s i g n i f i ca ntly be t ter than what we have tod ay.”

I n s tead of replacing a roo f, for ex a m p l e, you might someday

be able to simply spray a plastic foam over the existing shingles

t h at provides not only wate rp roofing but also an additional laye r

of insulat i o n .I nte l l i g e nt lighting and climate co nt rol sys te m s

could learn your pre fe re n ces and adjust each room to suit yo u r

needs as you move through your home—making the most

e f f i c i e nt use of heat i n g, cooling and elect ri c i ty. And solar ce l l s

i nte g rated into not only roo fs, but exte ri o r

walls as we l l , could help a building

g e n e rate its own powe r.

“My own personal goal,” Gi n s be rg

s ays,“is 120 pe rce nt energy

e f f i c i e n cy—buildings that use so little

e n e rgy, and prod u ce their ow n ,t h at

t h ey give back to the gri d.” An d, co m e

bill time, t h ey’d give back to their ow n e r s

as we l l . — La u ren Gravitz 
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SEQUENCE SEEKERS
Others pursuing single-genome te c h n i q u e s


