ension
lysis

D.md Clemmier facies Bimsell o modesy guy Trom a saall
towmn who pod himsell through school plaving folk musi
Lide do lis obd band buddies from Adams Sune College in
Aamoss, Colo., Know thai be's also responsible lor building a

spectancular new mass spectromelry instrumend

Thie S6-year-old, newly appointed clair of the Indiana L
versity. chemistry department has Tor o lew years now heen
building and perlectimg an jon mobibity time-of-flght mass

spectrometer that has grand possibilities for proteomics. Two
years ago his IMS-TOF created a buzz when Technology Review
named it a top techoology for the Xist contury. Today, it B
under license o the Cambridge, Mass,, stariup Beyond
Genomics. of which Clemmer 15 o co-lounder.

Clemvmers IMS-TOF uses gas as a high-pressure 1ol 10 seps
arate jons belore imtroducing them 1o the mass spectromeser
Crediting precedents set by people such as Herbert Hill @
Washimgion Staie’ University, Mike Bowers of LUniversiy al
Cafitormia, santa Rarbara, ancd his oam postdoc advisor Manin
Jarrold of Northwestern University, Clemmer savs his contris
Beitions 10 mass spec has been 10 realize that the separation of
gas occurs on millsecond nmescales while time-of -fighs s on
mbcrosecond thmescales.

“Beecause vou do thimgs so guickly on milfisecond tuncscabes
v ean essentially connect any other separatbon techitlgoe o
this and then do a mulidimenstonal experiment,” he explains

Phat's especially belpful for analysis of things as complex as
proteomes. “I you have a very complicated sample whene you
have muamy species that have nearly identical masses, the mas
spectnam will begin 1o become very complicated and yoall
limse peaks underneath other peaks.” says Clemmet. “ 1 yoia cen
do another separation thars & liede bt different in the gn
phase belore vou go into the mass spectromeles. vou Can see
those praks.”

Clemmer says its casiest 1o think of IMS-TOF as a “disper
sivie technodogy rather than ss a Ghiecing echnology”™ Lo
aren’t thrown away, they're maoved apart in time, broken apart,
angd movied into the mass spectrum, “Those lons that vou see
Irmgments froan at the same e in the high-pressure scpara
Hon can be corelated. Theres a correlation in time and thal
can e ased 1o seguence ar o gain iragmentatkis inlormaticn
lor jons in parallel. You cant do that with moss specirometny
abone

Who better 1o capatalize on the next beg thing in mass spec
than Mowhar Adevan, lounder of PerSepiive Biosysiems? Alevan
flew Clemmer 1o Boston and pitched him on 2 business plan
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thai feaiurcd his invention as one inoa stible ol “hordzon
technlogies

"When |osaw how (hey placed o |I|.1H|l!|l1|. it orhers |
The idea that we'd b

incarperatng them inio a sysicms biplogy platborm 1o study

became really excited,” Clemmer savs

diseasc siabes and healthy seates sounded really exciting 10 me
and they had all the right people in place o do i’

Clemmers firse mrotoype, 55 well as his B PhD stgdeni Steve
Vabentine, are now inualled s Beyvond Genomies, While the po-
ype. which mkes up the space of o smiall office, & set up to per
lorm three-dimensional analysis — liguid chromatography, ton
mcdsabity, and time-of-Mlght — a seconc-generation machine that
Clermaner & -soll takering with sl e o [owrth dimension
collsbon, “Thats where v get the fmpmentation information
that hedps with the scquencing.” he explains

Bevond Genomics C50 Sweven Navlor says, “Clemmers
instrament is going to glve us o dimension ol resolving capa
hiliny that s anveherne from o hundred 1o 8 thoosand times
better than just doing conventlonal onlibe chromatogragshs
Its in effect a secopd-generation proteomic analyzer.”

Adrirmne Furke



