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Marcelo Valle de Souza (left). Roger Giese and Roger Kautz enjoyed the company
h‘ﬁ‘;gﬂgﬁesvents 6 isygar's Barnett Indtitute Retreet was specid: our eyeswereopenedt(.)'thewideworld
AehEsy Cauial [Yesis of blotechnology_ on campus, Res_eerch described by facu!ty dfiliated with the
Saferstein Lecture Blotech_nology Initiative from the Blology, Pharmaceutlca! Sump&cmd_Ps./dwlo.gy
20th Anniversary Conference, IHSS Depaf[ments nlqely oompl_emented d|s_w$|0n of reo_ent advancesin pushing the limits of bio-
: : ' analytical techniques and instrumentetion at the Indtitute.
Humic Substances Seminar VI
After a brief introduction by Inditute Director Bary Karger, Biotechnology Initigtive
Manager Graham Joneslisted the Initiatives main gods: afive-year BSM S degree program,
development of ongoing biotechnology research and the building of new research facilities.
Pharmacogenomics (defined as the effects of genetic polymorphisms on clinical outcomes),
bioinformeatics (genomics, proteomics, metabolomics) and improved capabilitiesin function-
a genomicsare dl high priority research aress.
Graham's own research is focused on the design of chemicd proteases, the synthesis of mol-
Director ecules ecific to DNA and RNA bulges, and the development of pro-drugs of anti-cancer
Barry L. Karger ~ /AAssociate Director agents. Through Graham's presentation, the scene was set for coverage of different aspects of
Bill C. Giessen Associate Director of . . . i .
Geoffrey bavies  Oberations, Editor neuroscience and drug discovery, which are mgor components of the Biotechnology
Editorial Assistance Initiative.
Beverly Brenner Editorial Assistance
2l =l Professor Jonathan Freedman (Pharmaceutical Sciences, The Biochemical Basis of

continued on page 2
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Newly appointed Professor of Biology Kim Lewis (left) exchanges a thought
with Barry Karger

Neuropharmacology) described our best view of a central dopaminer-
gic neuron, indicating likely dtes of drug action and the origins of
addictive behavior. The focus is on amygda ohippocama (AHA) cdls
inthe part of the rat brain called the amygdala. He uses a patch clamp
to measure conductivity inion channdswith senstivity downto 1 mol-
ecule of protein. M-enkephain causes the channels to open. He
observes that the channds are closed for much longer in addicted rats,
indicating inhibition of m-enkephdin binding by cocaine and other
addictive drugs.

Professor Richard Mdloni (Psychology, Adolescent Drug Abuse and
the Neurobiology of Aggression) iswell known for studies of how envi-
ronmenta and biologicd factors affect brain devel opment. The biolog-
ica factors include neuropeptides, anabolic steroids, hormones, phar-
macologica agents (psychiatric medication and drugs of abuse) that
affect mood and levels of aggression. Regulaion of vasopressin and
serotonin levelsin the brain are thought to beinvolved, but precise ana-
Iytical dataare needed to advance the neuropharmacology. Among the
most promising toolsin understanding the link between biological fac-
tors and aggression are gene microarrays used in conjunction with the
design of brain region-specific neura vectors that are being developed
in tranggenic hamster modds. Although the hamster genome remains
to be sequenced, it dready is known that protein polymorphisms are
linked to aggressive hamster behavior.

Professor Kim Lewis (Biology, From Drug Resstance to Drug
Discovery) described his four main research areas: adaptive resstance
of bacteria, biofilms, serile surface agents and dedling with "uncultur-
able" microorganisms.

Bacteria resst destruction by triggering a pump that gects antibiotics.
How the substances are recognized is il amystery. Antibiotics can be
made more effective by blocking the pump, for example with berberin
and its metabolites. It has long been known thet bacteriain so cdled
"biofilms' are resstant to antibiotics. Kim is looking for precessors to
cdl desth in an effort to overcome this therapeutic barrier. He and his
co-workers have demongtrated that surfaces can be sterilized by attach-
ment of long chain polymersthat have bactericidal end groups. Also of
great practical value is the invention of "magic chambers' that dlow
microorganisms that previoudy were "unculturable” to grow robustly.

Professor Paul Vouros (Chemigtry and Senior Feculty Fellow) next
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summarized his group's current work. The focus is on 1) improved
CE/MS interfacing; 2) Vitamin D metabolism; 3) the development of
HPLC/MS in combinatorial chemidry; and 4) detection of DNA
adducts a the molecular levd. This last area was expanded upon by
John Soglia, a senior graduate student in the Vouros group. John
dressed the need to locate the adducted gene and measure DNA
adductsin vivo at the ettomole level. High sengtivity *P post-labeling
has a number of drawbacks. This has prompted refinement of an inte-
grated capillary LC/micro-electrospray injection/mass spectrometry
systemwith excellent sengitivity to the point that isomeric adducts of 4-
aminobiphenyl with human pancreatic DNA can now be distinguished.

Roger Giese (Pharmaceutical Science and Senior Faculty Fellow) and
co-workers are heavily involved in trace analysis, primarily with high-
ly sensitive e ectron capture-mass spectrometry (EC-MS) and capillary
electrophoresislaser induced fluorescence (EC-LIF). Roger's group is
synthesizing fluorescent tagsfor DNA adducts and hasanear-IR detec-
tor from Picometrics, Inc. Sengtivity in MALDI-MS is maximized
with large laser spots (increased solute amount). Highly senditive EC
detection enables 1pg of glycalic acid to be detected. Sample contami-
nation isan issue a these limits. Current god's are the measurement of
DNA adductsin adrop of blood and estrogens at the 1 pg leve.

After abrief history of separations, Director Barry Karger pointed out
the enormous complexity of protein expresson compared to genome
andys's because of the dynamic range and the lack of amplification
methodslike PCR. He outlined the major thrust of proteomicsresearch

Institute members in the sunshine with Associate Director Bill Giessen in the background

at the Inditute. The goals of protein expression studies are diagnodtics,
target discovery, target vaidaion and multiple pathways. Another
focusis protein-protein interactions. Solutions to these complex analy-
ses utilize 2-D gds, shot-gun LC/MS and protein chips, which Karger
compared. Separations can be improved with shalow gradients but at
the expense of long separation times. Under these conditions it is
important to decouple the separation from the analysis. This can be
accomplished in MALDI-TOF, where sample deposition cantakeplace
off-line.

This Retreat showed us how better analysis is enabling advances in
fidlds embraced by the Biotechnology Initigtive. We learned much
about each other's work and are planning another Biotechnology
Retresat in the Spring.
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INSTITUTE RESEARCH HIGHLIGHTS

Cancer Links to Diet Probed

Cancer may be initiated by chemica modification of DNA. Work of
Paul Vouross group in collaboration with Dr. Robert Turesky of
Nestec, Switzerland shows that modified DNA bases can be measured
with aslittle as 300 mg DNA by combined LC and microel ectrospray-
MS/MS techniques. MS has more resolving and defining capability
than the commonly used *P post-labeling andys's, with which the new
method isbecoming competitive. A key to sampleresolution and repro-
ducibility is low LC flow rates of 200 nL/min. As noted in aspotlight
feature on the work of Paul and his colleagues (King, J., Anal. Chem,
73, 353A (2001)), "Theredl test will be whether the method can detect
DNA adductsfrom thelung tissue of, say, achronic smoker." Such tests
might one day answer the old question of 'Nature versus nurture, a
least as applied to cancer.
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Contact: p.vouros@nunet.neu.edu

Multiplex CE Interfaced with MALDI MS

High sample throughput with MS analysis is a key objective in pro-
teomics or dinicd andyss. One approach to high throughput MS
andysisin Barry Karger's group is based on smultaneous introduction
of many samples and the high data acquisition rate of a Time-of-Hight
(TOF) mass andyzer. They have introduced on-line coupling of liquid
phase separation to MALDI/TOF MS using vacuum deposition on a
moving surface and demondtrated principles of multiplex andysiswith
a capillary array, a high-repetition rate laser and a high-speed signd
averager/compressor. Eight-peptide mixtures were separated by CE in
an 8-capillary array, mixed with a matrix solution in a common liquid
junction and deposited with another 8-capillary array on a Mylar tape
in the source chamber of a TOF mass spectrometer. A 2 kHz, 355 nm
frequency-tripled Nd:YAG lasx with a fast scanning mirror was
employed for desorption of the deposited stresks. Multiplex CE-M S of
model peptide mixtures and protein digests has been demonstrated at
anacquistion rate of 10 average mass spectra/second for each of 8 sam-
ples.

Contact: b.karger@neu.edu
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Pro-drug and Diagnostics

Advances Reported

Research in the Graham Jones group has continued on the devel opment
of various enzyme and photo-activated pro-drugs and diagnostics.
They recently succeeded in developing a photo-activated enediyne
estrogen conjugate with nanomolar affinity for human estrogen recep-
tor apha, and are now invegtigating its biologica activity againgt a
pand of tumor cdl lines. A Smilar strategy has been gpplied to estro-
gen-porphyrin conjugetes that show sdective cdl killing of human
breast cancer cdlls. Findly, Graham and his colleagues have succeeded
in synthesizing a small molecule that can bind to and akylate a highly
specific DNA microenvironment. In collaboration with researchers at
Harvard Medica School, they have now demonstrated thet it is possi-
ble to inactivate unique bulgesin DNA with extremely high sdectivi-
ty. Bulged DNA microenvironmentsareimplicated in anumber of neu-
rodegenerative diseases, but until now no compoundswere availableto
address such targets. When nature provides uswith opportunity it isour
duty to respond. The Jones group is especialy pleased with this new
development, which will have far reaching implications.

Contact; grjones@lynx.neu.edu

Microscale NMR Probe Debuts

Today's medicind chemidry requires the design and synthesis of
enough materid for thorough andysisby LC, MS and NMR, in addi-
tionto cdll or anima assaysfor activity. While micro-assaysare being
developed, NMR anadlysis may require 100 ug of sample or more.
However, it and pool combinatorid libraries using solid-phase syn-
thesis typicaly produce 1 ug or less. But combinatorid methods may
soon be able to provide dl the traditiona med-chem analyses and
assays. The Barnett Indtitute is collaborating with the Ingtitute for
Chemistry and Cell Biology (ICCB) a Harvard, which has developed
asolid phase synthesis method that produces 10 ug of each compound.
Roger Kautz at the I ndtitute has been building NMR microprobesusing
solenoidd microcoils, a technique developed by Jonathan Sweedler
and colleagues at the University of Illinois. These small coils have 30
times the sengtivity for masslimited samples than conventiona
"smdl" 3 mm NMR coils. The chdlenge in using microcailsis plac-
ing sub microliter samples at high (10 mM) concentration into the cail

& & & & &£  F K
MMR Sample Concentration by ITF or IEF

fi—

2 s | min

Fall / Winter 2001/2




from outside the NM R magnet. In collaboration with Sweedler'sgroup,
the Barnett Indtitute set a record for NMR sendgitivity last January (J.
Amer. Chem. Soc, 123, 3159 (2001)) by usng capillary isota
chophoresisto inject and focus 200 ng of andyte into a 30 nL micro-
coil. Since then, Dr. Kautz has been exploring other methods of inject-
ing and concentrating sampleswhich would be applicableto uncharged
compounds. Heis currently building a probe with alarge 1 uL micro-
coil flow cell connected viaalow-volume (8 uL) capillary to aninjec-
tion system below the NMR magnet for flow injection of sample plugs.
The prospects for very low levd NMR andyss in a flowing system
look bright.

Contact: r.kautz@neu.edu

THIRTEEN YEARS OF SUCCESS:

THE HPCE SYMPOSIA RECALLED

In 1989, Barry Karger was encouraged by scientific colleagues James
Jorgenson, (University of North Caroling), Franz Everetts (Eindhoven
University, The Netherlands), Stellan Hjerten (Uppsda Universty,
Sweden) and Shigeru Terabe (Himgji Indtitute of Technology, Japan) to
organize the firs Symposum on High Performance Capillary
Electrophoresis (CE) in Bogton. Today, this Symposium is the mgjor
international conference devoted to CE and other microscale separation
techniques.

Capillary dectrophoresisbeganto emergeinthe early 1980s, for exam-
ple through Jorgenson's basic work and the studies of Karger, Everetts,
Terabe and Hjerten. The end of the 80s saw growing recognition of the
high performance of CE and the gppearance of thefirst commercia CE
ingrument designed and sold by thelate Bob Brownlee. With no mgor
conferences to fill the void, CE was firgt integrated into the annua
HPLC Conferences.

HPCE '89 was organized by Bary with mgor assistance from
Northeastern faculty colleague Tom Gilbert and Mrs. Shirley
Schlessinger, a well-known meeting planner from Chicago. This first
mesting, held in Bogton in April, 1989, was chaired by Dr. Karger and,
to everyone's surprise, had closeto 400 regigtrants. Well-known plenary
lecturers included the late Cavin Giddings (University of Utah) and
Georges Guiocchon Guiochon (University of Tennessee). The Karger-
Gilbert-Schlessinger team was to orchestrate the HPCE mestings for
the next decade.

Thetremendousinterest sparked by HPCE '89 led to HPCE '90, which
was hdld in San Francisco just nine months later in January, 1990. The
regisration had grown to 500 and Beckman, Bio-Rad, Hewlet-
Packard and Perkin-Elmer were well represented. These mgjor manu-
facturersdl had entered the CE instrument market. The end of January
was sdlected for dl thefollowing HPCE mesetings, the earliest of which
werein Cdiforniaand Horidafor better winter weether.

HPCE '93 in Amgterdam was the first occasion to hold the meeting out-
dde the US. This and subsequent meetings attracted 750-800 partici-
pants. They triggered many active discussons and were the scene of
debatesthat significantly advanced thefield. In 1996, the meeting scope
was expanded to become the Internationd Symposium on Microscde

The Barnett Gazette

Separdions and Anaysis. The decison to expand and diversify was
made on the bads of plenary and other lectures at earlier HPCE's. The
last meeting chaired by Dr. Karger was HPCE '98, which was held in
Orlando, FL.

At this point the HPCE reins were handed over to the Cdifornia
Separation Science Society (CASSS), of which Dr. William Hancock
(aBarnett Indtitute Advisory Council member) isthe President.

HPCE '01, co-chaired by Drs. Karger and Hancock in Bogton in
January, 2001, made a point of recognizing the sart of the series thir-
teen years before. The Boston meeting featured well-attended, separate
two-day mini-symposiaon genomics and proteomics, aswell as popu-
lar sessons arranged for discussion of new problems and perspectives.

The HPCE meetings continue to have amajor impact on separation sci-
ence and hioanalysis. CE was the technology used to sequence the
human genome. Problemsin new fidds such as complex protein and
polysaccharide measurement and the trace analysis of DNA adducts
are being solved with the versatility and exquisite performance of CE.
New formats such as microfluidic devices (microchips) extend the
power of CE and the future is bright. The next meeting will be held in
Stockholm, Sweden in April 2002.

We are ddighted to welcome new research staff and graduate students
to the Barnett Indtitute.

WELCOME

Dr. Karger's research group has the following recent new members:
Victor Andreev as Principad Research Scientist. In St Petersburg,
Russia, Victor was head of alaboratory at the Ingtitute for Analytical
Ingtrumentation a the Russan Academy of Sciences; Lijuan Li isa
new Pogtdoctora Research Associate. Lijuan received her Ph.D. from
the Department of Chemidry at Duke University in May, 2001 under
Professor Linda McGown; Aimin Tan dso is a new Postdoctord
Research Asociate. Aimin completed a postdoctora fellowship a the
Nationd Universty of Irdland, Cork, Irdland before joining the Barnett
Inditute; Marcdo Valle de Sousa is here as a Vidting Scientit.
Marcdo is on sabbaticd leave for 9 months from his podtion as
Director of the Brazilian Center for Protein Research and Services &
the University of Bradlia, Brazil; Yu Yang isarecently admitted grad-
uate student. Yu received her M.S. in Bioanayticd Chemigtry from
Peking University, Bejing in July 1997.

Dr. Paul Vouros welcomes two new Ph.D. graduate students to his
research group. Terrence Black received his B.S. in chemistry from
the University of Richmond, Virginia, and John Williams obtained his
B.S. in chemistry from Trinity College, Hartford, Connecticut.

Prof. Graham Jones welcomes three new graduate students to his
research group: Erin Navin received his B.S. degree from the
Universty of Massachuseits, Boston, Longfel Xie graduated from
Shenyang Pharmaceutica University in Shenyang, People's Republic
of Chinaand David K éth isabachd orsgraduate of IndianaUniversity
of Pennsylvania, in Indiana, PA.

Danidle Lawton, ajunior biochemistry mgjor has joined the Humic
Acid Group as an undergraduate research student.
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TRANSITIONS

Aran Paulus recently assumed the position of Manager of the Advanced
Research Team a Molecular Dynamics, Inc., Sunnyvae, CA. Prior to
this he had been associated with the Genomics Ingtitute of the Novartis
Research Foundation, San Diego, CA. Aran was a Postdoctora Research
Fellow in Dr. Karger'slab in the late 1980's.

Congratulations to Zoran Sosic, who received hisPh.D. in Chemigtry in
September after completing his research and thesiswork with Dr. Karger.
He hasjoined the research staff of Biogen, Inc., Cambridge, MA; Hui He
recently completed his postdoctora research with Dr. Karger and has
joined the research staff of Schering-Plough Pharmaceutical Co. in New

Jersey
HOT OFF THE PRESS

Hauser-Fang, A.; Smith, W.; Vouros, P; Gupta, R. CE-MS
Charecterization of a DNA Adduct Formed in vitro from 9-OH-BP-
derived Epoxide with Deoxyguanosine. Biochem. Biophys. Res.
Commun., 281, 383 (2001).

Gangl, E.T.; Turesky, R. J.; Vouros, P. Detection of in vivo formed DNA
Adducts a the part-per-billion Level by Capillary Liquid
Chromatography-Microeectrospray/mass spectrometry. Anal. Chem, 73,
2397 (2001).

Soglig, J. R.; Turesky, R. J;; Paghler, A.; Vouros, P. Quantification of the
Heterocylic Aromatic Amine DNA Adduct N-(Deoxyguanosin-8-yl)-2-
amino-3-methylimidazo[4,5-7]quinoline in the Liver of Rats using
Capillary Liquid Chromatography-Microelectrospray/mass spectromer-
ty: A Dose -response Study. Anal. Chem, 73, 2819 (2001)

Zhang, B.; Foret, F; Karger, B. L. High Throughput Microfabricated
CE/ES-MS: Automated Sampling from aMicrowel| Plate, Anal. Chem,
73, 2675 (2001).

Preider, J; Hy, P; Retar, T.; Moskovets, E.; Karger, B.L. Capillary Array
ElectrophoresisMALDI Mass Spectrometry Using a Vacuum
Deposition Interface, Anal. Chem, in press (2001).

Minarik, M.; Klepamik, K.; Gilar, M.; Foret, F; Miller, AW.; Sosic, Z..;
Karger, B.L. Design of a Fraction Collector for Capillary Array
Electrophoresis, Electrophoresis, in press (2001).

Weber, |.; Jones, G. B. Bidendate Planar Chird 6-Arene Tricarbonyl
Chromium(0) Complexes. Ligands for Catdytic Asymmetric Alkene
Hydrosilylation, Tetrahedron Lett. 42, 6983 (2001).

Jones, G. B. Shidding in Organic Synthess, Tetrahedron, 57, 7999
(2001).

Perchellet, E. M..; Spafdage, B.; Qabga, G.; Jones, G.B.; Perchellt, J-
P. Quinone Isomers of the WS-5995 Antibiotics: Synthetic Antitumor
Agents that Inhibit Macromolecule Synthesis, Anti-Cancer Drugs, 12,
401 (2001).
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Jones, G. B.; Hynd, G.; Wright, J. M..; Plourde Il, G. W.; Huber, R. S;;
Matthews, J. E.; Li, A.; Kilgore, M.\W.; Yancisin, M.; Brown, M. Target
Directed Enediynes. Designed Estramycins, J. Org. Chem,, 66, 3688
(2001).

Ghabbour, E. A.; Davies, G.; Dunfeg, R. A.; SmithN. A.; Vozzdla, M. E.
Adsorption of Nucleic Acid Condtituents on Solid Peet and Soil Derived
Humic Acids, Can. J. Soil i, 81, 309 (2001).

Davies. G.; Ghabbour, E. A.; Ghdi, N. K.; ;Mulligan M. D. Effects of
Temperature on Tight Metd Binding by Peet and Soil Derived Humic
Acids, Can. J. Soil Sci., 81, 331 (2001).

Wang, K.; Dickinson, L. C.; Ghabbour, E. A.; Davies G.; Xing, B.
Investigation of Maolecular Mation of Humic Acids by 1-D and 2-D
NMR Spectroscopy, in Humic Substances: Sructures, Models and
Functions, Ghabbour, E. A., Davies, G., eds., Royd Society of Chemigtry,
Cambridge, 2001, pp. 69-78.

NEWEST PATENTS

Karger, B. L.; Foret, F, Preider, J, "On-Line Liquid Sample Deposition
Interface for Matrix Asssted Laser Desorption lonization-Time of FHight
(MALDI-TOF) Mass Spectroscopy,” U. S Patent 6,175,112, January 16,
2001.

Karger, B. L.; Miller, A. W,, "Expert System for Anayss of DNA
Sequencing Electropherograms,” U.S Patent 6,236,944, May 22, 2001.

LISTEN TO THIS!

Giee, R, "New Methodology for the Andysis of DNA Adducts,"
Innovative Molecular Analysis Technol ogies Program, Washington, DC,
June, 2001.

Giese, R, "Trace Organic Andyss" ESA Inc., Chemsford, MA, duly,
2001.

Giee, R, " New Methodology for the Anadysis of DNA Adducts,"
University of Massachusetts Medical School, Worcester, MA,
September, 2001.

Ghabbour, E. A.; Davies, G. "The Thermodynamics of Meta Binding by
Soil Humic Acids. Implications for Soil Processes," 6th Internationd
Conference on the Biogeochemistry of Trace Elements, Guelph, Ontario
Canada, August, 2001.

Karger, B. L., "High Throughput Liquid Phase Microsepardion -
MALDI/MS for Proteomics" 49th ASMS Conference on Mass
Spectrometry and Allied Topics, Chicago, IL, May 27-31, 2001.

Karger, B. L., Plenary Lecture, "Multiplex Separatio’MS: A Powerful
Tool for Proteomics', 25th International Symposium on High
Performance Liquid Phase Separations and Related Techniques (HPLC
2001), Maastricht, The Netherlands, June, 2001.

Karger, B. L., Plenary Lecture, "High Resolution Separations in the Post
Genome Era LC, CE and MS for Genomics and Proteomics," HPLC
Kyoto, Kyoto, Japan, September, 2001.
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UPCOMING EVENTS

October 30 Hoehn Lectures
Professors Jeremy Nicholson
and John Lindon
Imperid College of Science and Medicine

London, UK
Metabonomics
October 31 Advisory Council Meeting
February 5, 2002 Saferstein Memorial Lecture
TBA Barnett Lecture
. The Gazette is th letter of The Barnette Institute. T
July 21-26, 2002 20th Anniversary Conference coﬁtac?zui'?,\,'r?te t%:newse erot the Bametie institute. 7o
International Humic Substances Society Editor

Barnett Institute

. i Northeastern University
July 27, 2002 Humic Substances Seminar VI 341 Mugar

360 Huntington Avenue
Boston, MA 02115

Telephone: 617.373.4818 / fax: 617.373.2855
email: g.davies@neu.edu

b.brenner@neu.edu
Web: www.barnett.neu.edu
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