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February 2, 1896
Philip Hench shared the Nobel Prize
in Medicine in 1950 with Edward
Calvin Kendall and Tadeus Reich-
stein for their discoveries relating to
the hormones of the adrenal cortex,
their structure and biological effects.
He was born on this date.

February 3, 1900
Crompton & Knowles, Inc., was in -
corporated on this date.

February 5, 1914
Alan L. Hodgkin in 1963 shared the
Nobel Prize in Physiology or Medi-
cine with J. C. Eccles and A. F. Hux-
ley for ionic mechanisms involved
in excitation and inhibition in the
peripheral and central portions of
the nerve cell membrane.  He was
born on this date.

February 8, 1777 
Bernard Courtois, who discovered
iodine in the liquor from the lixivia-
tion of kelp, was born on this date.

February 11, 1894
Izaak M. Kolthoff, who was born on
this date, performed important
research in analytical chemistry. His
book written with E. B. Sandell was
a standard reference in this field.

February 14, 1961
Fifty years ago on this date, Lawren-
cium (Lr, 103) was produced at Uni-
versity of California, Berkeley. 

February 16, 1886 
One hundred and twenty-five years
ago, Robert R. Williams, Jr., was
born on this date, He was a tele-
phone company researcher who in
his spare time developed ways to
synthesize vitamins. He became a
member of the Hall of Fame of
Inventors for the “Process for
Obtaining Vitamins,” U.S. Patent
Number 2,049,988. He isolated thi-
amine in crystalline form in 1933
and synthesized vitamin B1. 

February 17, 1838
Friedrich K. Beilstein, who pub-
lished what is now one of the stan-
dard reference works on organic
chemistry and has been updated ever
since 1880, was born on this date. It
can now be fully accessed electroni-
cally via the Internet.

February 19, 1764
Two hundred years ago in 1811, Got-
tlieb Sigismund Kirchhof used the
first controlled catalytic reaction to
produce glucose from starch. He
developed a method for refining
vegetable oil and established a fac-
tory in St. Petersburg capable of pro-
ducing two tons per day. He also
experimented with brewing and fer-
mentation. He was born on this date.

February 20, 1836 
One hundred and seventy-five years
ago, Isaac Adams, Jr., was born on
this date. He was later a pioneer
inventor in nickel plating.

February Historical Events in Chemistry
by Leopold May, The Catholic University of America, Washington, DC
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It’s 5 AM on the day this article is due,
the absolute final deadline, and I have
finally found time to write it. They
know me at the Starbucks I am in (not
the one in my town; I have to drive
two towns over to find one that is open
early enough), and they have my venti
bold coffee with two pumps of white
mocha waiting for me when I arrive.
The time that I spend writing this arti-
cle is precious time being taken away
from the grant I am working on. That
deadline is tomorrow; I have 36 more
hours to write a 25-page research pro-
posal. This is a snapshot into my life as
a first-year assistant professor; this is a
quiet week.

I hesitated to write a first-person
account of what my first semester has
been like, mostly because I do not
want to scare people away from this
profession. I like my job. I really like
teaching: standing in front of a class-
room and cracking jokes that nobody

else thinks are funny just because I
can. I like running chemistry experi-
ments in the lab, especially when I
don’t know what is going to happen. I
really like my colleagues, my depart-
ment, and my boss.

But being a professor has been
mostly about juggling tasks and priori-
tizing. The grant that is due tomorrow
will be the 8th one that I have applied
for since arriving at the University of
Rhode Island. Each one has required an
exorbitant amount of work – to design
a research proposal, write a budget
narrative, and fill out all of the mind-
numbing forms that inevitably form
part of the grant application. “What is
your career development plan?” one
recent application asked. How should I
know? My career is just beginning.

Setting up a research lab from
scratch has brought its own set of chal-
lenges. I have worked in a chemistry
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Assistant Professorship –
Part 1
By Mindy Levine

Continued on page 12

Historical
Notes
Uwe-Dieter Neue
1948-2010
Dr. Uwe-Dieter Neue of Ashland, MA
died on December 3, 2010 at the age of
62. Neue was born in Neunkirchen,
(Saar) Germany, son of the late Gunter
and Dorle Neue. He earned his Ph.D.
degree from the Institute of Applied
Physical Chemistry at the University
of Saarbrucken, Saarbrucken, Ger-
many, in 1976. Uwe will be remem-
bered as one of the great separation
scientists. His professional career was
spent entirely at Waters Corporation,
totaling 34 years, most recently as
Waters Corporate Fellow and Director
of External Research.  Uwe leaves a
legacy of  knowledge that will con-
tinue to benefit thousands of chro-
matographers around the world. He

Continued on page 13



The Nucleus February 2011 5

Biography
Nancy B. Jackson is manager of the
International Chemical Threat Reduc-
tion Department in the Global Security
Center at Sandia National Laboratories,
which assists the U.S. Department of
State and other federal agencies in
solving problems related to interna-
tional chemical security.  With the U.S.
Department of State, Dr. Jackson has
developed the Chemical Security
Engagement Program which is an inter-
national program to raise awareness of
chemical safety and security among
chemical professionals and to enable
the practice of safety and security in
the research, teaching, and commerce
of chemicals.  Previously, Dr. Jackson
was deputy director of Sandia’s Inter-
national Security Program, where she
assisted the director in fulfilling its mis-
sion to create technology-based solu-
tions through international cooperation
to reduce the threat of weapons of mass
destruction proliferation and terrorism.
During the past four years, Dr. Jackson
was responsible for leading the Labo-
ratory Directed Research and Develop-
ment program for Global Security,
which requires identifying and oversee-
ing the research program in support of
Global Security. Prior to her positions
in Global Security, Dr. Jackson was
involved in research and development
at Sandia as a principal investigator
and a manager.  Primarily her research
was in heterogeneous catalysis with an
emphasis on energy applications.  

Later work involved chemical
imaging with a wide variety of applica-
tions from biological systems to home-
land defense problems.  Dr. Jackson is a
National Affiliate of the National
Academies, where she has served on
several boards and chaired studies.  Dr.
Jackson is a Fellow of the American
Association for the Advancement of
Science and was recipient of the 2005
American Indian Science and Engi-
neering Society Professional of the
Year Award. Dr. Jackson was a mem-
ber of the Board of Trustees of Rocky
Mountain College and is a Research
Associate Professor at the Chemical
and Nuclear Engineering Department

continued on page 12

The International Year of Chemistry
has arrived on the cusp of sweeping
changes in the global scientific com-
munity. This talk will reflect on these
changes based in part on Dr. Jackson’s
work the past four years with chemical
scientists and engineers and profes-
sional societies in Asia, the Middle

East, and Africa. Also discussed will
be thoughts on what challenges and
opportunities these global changes
bring for the American Chemical Soci-
ety and its members particularly dur-
ing a time of decreasing domestic
support for science. u

Abstract
The State of Chemistry in the International Year of Chemistry

Monthly Meeting
The 912th Meeting of the Northeastern Section of the American
Chemical Society
Tuesday – February 22, 2011
Holiday Inn, 1200 Beacon Street, Brookline, MA
4:30 pm Board Meeting
5:30 pm Social Hour
6:15 pm Dinner
7:30 pm Award Meeting, Dr. Patrick Gordon, NESACS Chair, Presiding

Evening Lecture: Dr. Nancy Jackson, 
President, American Chemical Society
The State of Chemistry in the International Year of Chemistry

Dinner reservations should be made not later than noon, Friday, February 15th.
Please call Anna Singer at phone/fax 781-272-1966 or e-mail at
secretary@nesacs.org. Reservations not canceled at least 24 hours in advance
must be paid. Payment is made at the door by cash or check (no credit cards.)
Members, $30; Non-members, $35; Retirees, $18; Students, $10.
THE PUBLIC IS INVITED.
Directions
From the Mass Pike East/Route 90: 
Take the Mass Pike East to exit 18, Allston/Cambridge, the exit will be on the
left. Bear right, following signs towards Cambridge. Turn right on to Storrow
Drive. Follow Storrow Drive to the Boston University exit. Off the exit follow
Carlton Street approximately one block to Commonwealth Avenue and turn
right. Follow Commonwealth Avenue west and turn left at the second traffic
light onto Saint Paul Street. The hotel is six blocks down on the left, on the cor-
ner of Beacon Street and Saint Paul Street
From 93 North or South:
Take Exit 26, Storrow Drive. Follow Storrow Drive to the Kenmore Square
exit, the exit will be on the left. Off the exit, turn right at the first light onto
Beacon St. The hotel is one mile up on the right at 1200 Beacon St.  
By Public Transportation:
The Holiday Inn is located at the Green C Line “St. Paul Street” T Stop.
Parking:
Meter parking is available on Beacon Street as well as Holiday Inn garage
parking (It is $6 for unlimited parking.  Guests can pick up a voucher from the
hotel and pay when they leave.) u



The 2011 James Flack Norris
Award for Outstanding
Achievement in the Teaching of
Chemistry
Deadline: April 15, 2011
Nominations are invited for the 2011
James Flack Norris Award, which con-
sists of a certificate and an honorarium
of $3,000 and is given annually by the
Northeastern Section (NESACS).  The
presentation will take place at a cere-
mony and dinner in November 2011,
and will include a formal address by
the awardee.  The Award was estab-
lished in 1950 by NESACS to honor
the memory of James Flack Norris
(1871-1940), a professor of chemistry
at Simmons College and M.I.T., chair
of NESACS in 1904, and ACS Presi-
dent in 1925-26.

Nominees should have served
with special distinction as teachers of
chemistry at any level: secondary
school, college, and/or graduate
school.  From the presentation of the
first award in 1951, awardees have
included many eminent teachers at all
levels whose efforts have had a wide-
ranging effect on chemical education.
The recipient will be selected from an
international list of nominees who
have served with special distinction as
teachers of chemistry with significant
achievements.

A nomination in the form of a let-
ter should focus on the candidate’s
contributions to and effectiveness in
teaching chemistry.  The nominee’s
curriculum vitae should be included
and, where appropriate, a list of hon-
ors, awards, and publications related to
chemical education.  Seconding letters
may also be included; these should
show the impact of the nominee’s
teaching on inspiring colleagues and
students toward an active life in the
chemical sciences, and attest to the
influence of the nominee’s other activi-
ties in chemical education, such as
textbooks, journal articles, or other
professional activity at the local,
national, and international level.

The nomination materials should

6 The Nucleus February 2011

Bassam Z.
Shakhashiri
NESACS Honorary Lifetime
Member to be ACS President      
Bassam Z. Shakhashiri, Professor of
Chemistry and the William T. Evjue
Distinguished Chair for the Wisconsin
Idea at the University of Wisconsin-
Madison, and an honorary lifetime
member of NESACS, was elected
2011 ACS President-Elect; he will
serve as ACS President in 2012 and
Immediate Past President in 2013.  His
connections with NESACS are very
deep and long-standing; he received
his B.A. degree in chemistry from
Boston University in 1960 (followed
by an M.Sc. and Ph.D. from the Uni-
versity of Maryland), and was awarded
the James Flack Norris Award for Out-
standing Achievement in the Teaching
of Chemistry in 1983.  

He has been the Phyllis A.
Brauner Memorial Lecturer at the
National Chemistry Week celebrations
of NESACS for many years. u

Philip L. Levins Memorial Prize
Nominations for the Philip L. Levins
Memorial Prize for outstanding per-
formance by a graduate student on the
way to a career in chemical science
should be sent to the NESACS Admin-
istrative Secretary, 12 Corcoran Rd.,
Burlington MA 01803 by March 1,
2011.

The graduate student’s research
should be in the area of organic analyt-
ical chemistry and may include other
areas of organic analytical chemistry,
such as environmental analysis, bio-
chemical analysis, or polymer analysis.

Nominations may be made by a
faculty member or the student may
submit an application. A biographical
sketch, transcripts of graduate and
undergraduate grades, a description of
present research activity, and three ref-
erences must be included. The nomina-
tion should be specific concerning the
contribution the student has made to
the research and publications (if any)
with multiple authors.

The award will be presented at the
May 2011 NESACS meeting. u

Call for Nominations

Continued on page 13
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THEN NOMINATE THAT TEACHER FOR THE 2011 THEODORE
WILLIAM RICHARDS AWARD FOR EXCELLENCE IN TEACHING HIGH
SCHOOL CHEMISTRY SPONSORED BY THE NORTHEASTERN
SECTION OF THE AMERICAN CHEMICAL SOCIETY.

THE DESERVING RECIPIENT WILL BE HONORED WITH A
CERTIFICATE OF RECOGNITION AND A $1,500 CASH PRIZE.

COLLEAGUES, STUDENTS (CURRENT AND FORMER),
SUPERVISORS, OR SELF-NOMINATING INDIVIDUALS ARE ELIGIBLE
TO SUBMIT NOMINATIONS.

NOMINATION FORMS MUST BE RECEIVED BY 15 April 2011

TO: Steve Lantos
Brookline High School
115 Greenough Street
Brookline, MA 02445

e-mail: Steve_Lantos@brookline.k12.ma.us
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Abstract:
Cancer is a leading cause of death in America. Carcinogens
have the ability to attack DNA, creating DNA lesions that
can cause mutations. Mutations in critical genes involving
cell growth and maintenance can lead to tumor formation.
How DNA lesions are handled by the cell is a key question
in understanding cancer. One way is through a group of spe-
cialized DNA polymerases that perform lesion bypass,
called the Y-Family.

Dpo4 is a Y-Family polymerase found in archaeal cells.
Little is known about the mechanism by which it is able to
bypass DNA lesions. In order to further discover this mech-
anism, it was our goal to determine the structure of Dpo4
with the model liver carcinogen N-Acetyl-2-Aminofluo-
renene (AAF).

We have site-specifically modified DNA template
oligonucleotides with the AAF lesion, and purified the tem-
plate and the necessary primer oligonucleotides. We have
also purified Dpo4 protein. Co-crystallization trials were
performed around a variety of precipitating reagents. Co-
crystals of the Dpo4-AAF complex were obtained, and we
are currently optimizing cryoprotectant conditions for X-ray
diffraction analysis. A polymerase fidelity assay was per-
formed to examine nucleotide incorporation across the AAF
adducted primer-template oligonucleotides. Single
nucleotide extension analysis revealed that Dpo4 preferen-
tially incorporates the correct nucleotide across the bulky
AAF adduct.
Background:
Cancer accounts for nearly 1 in 4 deaths in America.1 In
2010 alone, the American Cancer Society predicted
1,529,560 new cancer cases in the United States, with
569,490 of these causing death.1 That is equivalent to over
1,500 people per day dying of cancer. Environmental expo-
sure from sunlight, radiation, and a variety of chemicals
have all been identified as sources of cancer-causing agents,
known as carcinogens.1 Carcinogens have the ability to
attack DNA, creating DNA lesions that wreak havoc on the
normal metabolic processes of the cell. When cells are
unable to repair the damage, there is a high probability of
mutation, producing cells with altered function. If these
mutations are in critical genes that involve cell growth and
maintenance, they can be passed on to daughter cells and
lead to tumor formation and potentially cancer. How DNA
lesions are handled by the cell has been a key question in
understanding cancer.

One way cells handle DNA lesions is through a group
of specialized DNA polymerases that perform lesion bypass,
termed TLS (translesion DNA synthesis) or the Y-family.
Classical replicative DNA polymerases are stalled at DNA

lesions, forcing replication to grind to a halt.2 The cell must
recruit the Y-family polymerases to continue DNA replica-
tion. The exact mechanism of how the Y-family poly-
merases are recruited, and how they are able to replicate
past DNA lesions is not entirely known. However, structural
information about the Y-family polymerases themselves and
the polymerases combined with undamaged DNA has
revealed that they have a much more open and looser active
site than the normal replicative polymerases.2 Specifically,
when using the traditional “right-hand” structural compari-
son, Y-family polymerases have a much smaller finger and
thumb than classical replicative polymerases.2 Each member
of the Y-family also has a unique “little finger” or PAD
(polymerase associated domain) that helps hold the DNA
substrate in place.2 Finally, Y-family polymerases do not
have 3’-5’ exonuclease activity like classical DNA poly-
merases. This means that they do not proofread the DNA to
ensure that it is paired correctly and they cannot excise a
nucleotide so the correct one can be inserted. This leads to
low fidelity replication of DNA, which can cause mutations
that lead to disease.2-3 Therefore, while Y-family poly-
merases continue replication and prevent cell death, it is
possible that they cause the very mutations that result from
cancer lesions.

Y-family polymerases share five sequence motifs in the
N-terminal 250 amino acid residues, but the residues inter-
acting with the incoming nucleotide are not the same in each
polymerase. This suggests that each polymerase has specific
lesions it can bypass and/or specific nucleotides it will
insert. Biochemical and structural studies have indeed
shown that each Y-family member exhibits different lesion
bypass abilities and different mutation spectra.2 These
unique functionalities may show that the loss of even one Y-
family polymerase can trigger health problems. An example
is Xeroderma pigmentosum disease, in which the human
TLS polymerase Pol η is inactive, which can lead to a
higher chance of skin and other cancers.4

Dpo4 is a Y-family polymerase that is found in archaeal
cells. While the structure of this DNA polymerase with
undamaged DNA has been determined (see Figure 1), the
structure with certain DNA lesions in the active site has yet
to be discovered. Dpo4 is known to have a spacious active
site that might be able to accommodate bulky DNA lesions.
It is used as a model Y-family polymerase because its struc-
ture was the first of the Y-family to be discovered and so has
been a traditional model, and because it is similar to Pol Κ in
humans and Pol 4 in bacteria.

N-Acetyl-2-Aminofluorene (AAF) (Figure 2) was orig-
inally synthesized as a potential insecticide before it was
discovered to cause mammalian cancer. It now serves as a
model compound for other aromatic amines like 2-naphth-

Summer Scholar Report
Structure and Function: The Crystal Structure of Dpo4 with N-Acetyl-2-Aminofluorene
Author: Melissa Brulotte, mbrulotte@student.bridgew.edu
Advisor: Samer Lone, PhD, samer.lone@bridgew.edu



lamine, which is a bladder carcinogen.5 Since aromatic
amines are used in industrial processes to produce dyes,
pharmaceuticals, antioxidants and pesticides, it is important
to study aromatic amines such as AAF to determine how the
cell handles the potential carcinogens.

AAF attaches to the carbon-8 position of the guanine
nucleotide. This causes the guanine base to swing out of the
double helix, and allows the AAF molecule to insert into the
helix (see Figure 3).5 This movement causes a large distor-
tion in the DNA. As with other DNA lesions, when a
replicative DNA polymerase encounters this distortion, it
gets caught in an open, inactive formation. A Y-family poly-
merase, such as Dpo4, is recruited to bypass the lesion so
DNA replication can continue. It is the structure of the Dpo4
polymerase, including its open active site, which allows it to
bypass the AAF lesion, and that is why determining the
structure of Dpo4 with AAF in its active site is so important.
Once the crystal structure of Dpo4 with AAF is determined,
it can be used as a model for the study of the structures of
other Y-family polymerases with other carcinogens. The

study of this specialized group of DNA polymerases is
important because it may help us determine why some peo-
ple are more susceptible to cancer than others.

Protein expression and purification-
Dpo4 was obtained using standard E. coli protein expres-
sion. The plasmid DNA that encodes for Dpo4 was obtained
from the Prakash Laboratory at the University of Texas
Medical Branch and introduced to E. coli bacteria cells. The
cells were grown in TY Medium broth and induced with
IPTG to produce Dpo4. The cells were split to extract the
protein. The protein was purified on a GST affinity chro-
matography column. The Dpo4 was removed from the col-
umn, using Prescission Protease, and the purity was tested
using SDS-PAGE. The concentration of the protein was
determined using a Bradford Assay.
DNA purification and modification-

The specific DNA oligonucleotides needed for protein
crystallization were obtained as single strands from Inte-
grated DNA Technologies and the W.M. Keck Foundation at
Yale School of Medicine. The DNA was purified using
polyacrylamide gel electrophoresis with 16-18% acry-
lamide. The gel salts were removed using Biorad Nap-25
columns, and the concentration of the DNA was determined
using standard UV/Vis spectrometer techniques.

The AAF lesion was ordered from NCI Chemical Car-
cinogen Reference Standard Repository at Midwest Research
Institute in N-acetoxy-2-acetylaminofluorene form. It was
dissolved in ethanol and reacted with oligonucleotide tem-
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Figure 2: N-Acetyl-2-Aminofluorene.

Figure 3: An NMR structure of AAF intercalating into DNA.
The circle indicates the guanine that has swung out of the
helix.5

Figure 1: The structure of Dpo4 with undamaged DNA and
an incoming nucleotide.

Continued on page 10

Summer Scholar  
Continued from page 8
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plate in 2 mM sodium citrate buffer (pH 6.8) under argon
gas. Once the reaction was started, the solution was removed
from the argon gas and reacted for three hours at 37°C.
Waste chemicals were removed using ether extraction, and
the DNA was purified using polyacrylamide gel electro -
phoresis with 18% acrylamide. The concentration of the
modified oligonucleotide was determined using standard
UV/Vis spectrophotometry. The modified template oligonu-
cleotide was annealed with a complementary primer
oligonucleotide (see Figure 4).

Protein crystallization-
The double-stranded DNA oligo with a terminated primer
was reacted with Dpo4 in the following conditions: 1 mM
cytosine, 20 mM HEPES (pH 7.0), 60 mM sodium chloride,
5 mM MgCl2, 1.0 mM DTT, 8 mg/mL Dpo4, and 0.239 mM
DNA.6 The solution was reacted for five minutes at room
temperature and then kept on ice. The hanging drop method
was used for protein crystallization with well solutions con-
taining: 100 mM HEPES (pH 7.0), 2.5% glycerol, varying
PEG 3350 and varying calcium acetate.
Polymerase fidelity assay -

A polymerase fidelity assay was performed with Dpo4
and unterminated DNA to determine which nucleotide Dpo4
preferentially inserts across from AAF-modified guanine.
Undamaged DNA was tested alongside the damaged DNA
to serve as a basis for comparison. The reaction conditions
were as follows: 1 µM Dpo4, 10 µM DNA, 1 mM dNTP, 5
mM MgCl2, 100 mM HEPES (pH 8.0), 60 mM NaCl, and 5
mM DTT.6 The protein-DNA complex was tested with no
nucleotides, all nucleotides, and each of the four DNA
nucleotides individually. The final volume of each mixture
was 10 µL. The reactions took place at 30°C for 30 minutes,
and then the mixtures were placed on ice. The results were
visualized on an 18% polyacrylamide gel.
Results and Discussion:
Dpo4 was successfully expressed and purified (Figure 5) to
a final concentration of 30.64 mg/mL. Many DNA template
oligos and primers were successfully purified, and many
reactions with AAF were successfully accomplished as
determined by UV/Vis spectrophotometry (Figure 6). 

Crystals of the Dpo4-AAF complex were successfully
obtained (Figure 7). However, x-ray diffraction and struc-
tural determination have yet to be accomplished.

One polymerase fidelity assay was performed to determine
the nucleotide incorporation and extension across from the
AAF lesion, using an undamaged template as a control.
Extension was studied by reacting the Dpo4-DNA complex
with the four DNA nucleotides (G,C,A,T). With undamaged
DNA extension was successful, as can be seen by the variety

Summer Scholar  
Continued from page 9

Figure 4: The DNA sequence used for this study. The aster-
isks indicates the position of the AAF modified guanine. The
dNTP represents where an incoming nucleotide would bind.

Figure 5: An SDS-PAGE gel used to determine if Dpo4 was
successfully purified. Lane 1 contained a molecular weight
marker. Lanes 2, 3, and 5 contained waste solutions that
were tested to ensure that Dpo4 was not released into the
waste. Lane 4 contained the Dpo4 that was tested. Lane 6
contained a standard solution of Dpo4 with known enzy-
matic activity. By comparing lane 4 to lane 6 and to the
molecular weight marker it was determined that protein
expression and purification was successful.

Figure 6: An example of a successful reaction and purifica-
tion of AAF modified DNA. The DNA was diluted 1000x and
this graph shows the absorbance at 260 nm. Using Beer’s
Law, the concentration of the modified DNA was found to be
4.786 x 10-5 mmol. Comparing this to the original concen-
tration of the unmodified DNA (2.682 x 10-4 mmol) reveals a
17.84% yield of product.
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of bands in lane 4 of Figure 8. With AAF-modified DNA
extension appears to be stalled, as can be determined by the
lack of upper bands in lane 11. Incorporation was studied by
reacting the Dpo4-DNA complex with each of the different
nucleotides. With undamaged DNA, Dpo4 preferentially
inserts the correct nucleotide, cytosine (lane 6). With
undamaged DNA, Dpo4 preferentially inserts the correct
nucleotide, cytosine (lane 6). With AAF-modified DNA,
Dpo4 also preferentially inserts cytosine (lane 13), though
qualitatively the incorporation appears to be stalled com-
pared to undamaged DNA.
Future Work:
The main focus of future work will be to obtain more Dpo4-
AAF crystals in order to get X-ray diffraction data. Crystal
screens will continue to be performed in order to get the best
product. The crystals will be frozen and shipped to the
National Synchrotron Light Source at Brookhaven National
Lab. They will be X-ray diffracted, and the resulting data set
will be analyzed, using molecular replacement with Dpo4
and undamaged DNA as a search model.

The polymerase fidelity assay will be repeated to con-
firm the results and to get better resolution. Kinetic assays
will also be performed in order to determine the qualitative
observations that the incorporation of cytosine and exten-
sion are stalled in AAF-modified DNA. Combined with
structural data and further biochemical studies, a better
understanding of how Dpo4 and other Y-family polymerase
function in DNA replication and in causing DNA mutations
will be obtained.
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acetyl-2-aminofluorene (AAF) modified DNA oligomer
by NMR, energy minimization, and molecular dynamics.
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6. Rechkoblit, O. et al. Mechanism of error-free and semi-
targeted mutagenic bypass of an aromatic amine lesion
by Y-family polymerase Dpo4. Structural & Molecular
Biology, Nature, 2010, 17 (3), 379-89. u
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Figure 8: 1. DNA primer, 2. Undamaged DNA template, 3.
Dpo4-DNA complex (undamaged) with no nucleotides, 4.
Dpo4-DNA complex (undamaged) with G, C, A, T
nucleotides, 5. Dpo4-DNA complex (undamaged) with G, 6.
Dpo-DNA complex (undamaged) with C, 7. Dpo-DNA com-
plex (undamaged) with A, 8. Dpo-DNA complex (undam-
aged) with T, 9. AAF-modified DNA template, 10.
Dpo4-DNA complex (AAF) with no nucleotides,11. Dpo4-
DNA complex (AAF) with G, C, A, T nucleotides, 12. Dpo4-
DNA complex (AAF) with G, 13. Dpo-DNA complex (AAF)
with C, 14. Dpo-DNA complex (AAF) with A, 15. Dpo-DNA
complex (AAF) with T.

Figure 7: Crystals of the AAF-Dpo4 complex as seen under
a microscope.



lab for nearly a decade, and not once
have I needed to determine what grade
of silica gel to order, or which TLC
plates will perform adequately. I know
I need monkey bars for the back of my
hoods, but I am pretty sure they are not
called “monkey bars,” and I can’t find
them in a catalogue anywhere. A ven-
dor keeps suggesting that I need a
chiller for my rotavap; having never
run a rotavap with a cold water con-
denser, I have no idea if he is right or if
he is just trying to up-sell me.

There is also the excitement. The
excitement of getting my first graduate
student is surpassed only by the real-
ization that my two highly motivated
undergraduate students have made sub-
stantial research progress during the
semester. The excitement of visiting U
Mass Dartmouth and talking with stu-
dents and faculty members about my
research program. The excitement of
receiving an ACS Leadership Develop-
ment Award and planning a trip to the
Leadership Institute in January 2011.

Mostly being a professor is about
being willing to work harder than I
ever thought I could. In my particular
case, my heavy workload is com-
pounded by an hour-long daily com-
mute; as half of a dual-career couple, I
consider myself fortunate that my job
is only 100 miles away from my
spouse’s. I almost never work between
4:30 and 8 pm at night, so as to spend
time with my 15-month-old toddler
and husband. But most other times are
fair game for work: 6 am on Sunday
morning, 3:30 am on a Tuesday morn-
ing, 11 pm on Thanksgiving night. 

I wonder what my toddler will
think of Mommy’s job as he grows
older. I hope he will understand that I
am doing what I love: exploring,
investigating, and teaching the exciting
field of chemistry. u
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February 23, 1886
One hundred and twenty-five years
ago on this date, Charles M. Hall
was the first to produce electrolytic
aluminum. He did it in his wood-
shed laboratory at his family’s home.

February 26, 1903
Giulio Natta, who was born on this
date, discovered and elucidated ster -
eospecific polymer ization, and stere-
oregular polymers.  His work led to
the development of commercially
important polymerizations. Along
with Karl Ziegler he received the
Nobel Prize in Chemistry in 1963. 

Additional historical events can be
found at Dr. May’s website, http://fac-
ulty.cua.edu/may/Chemistrycalendar.ht
m. u

Historical Events
Continued from page 2

Assistant Professor
Continued from page 4

of the University of New Mexico. Dr.
Jackson has a B.S. degree in chemistry
from George Washington University,
from which she won a Distinguished
Alumni Achievement Award in 2005,
and has a Ph.D. in chemical engineering
from the University of Texas at Austin.  

In 2009, she was elected to the
Presidential succession of the Ameri-
can Chemical Society. She will serve
as President-Elect for 2010, President
for 2011, and Immediate Past President
for 2012. u

Biography
Continued from page 5
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published more than 150 technical
papers and book chapters in the field of
chromatography, most of them in the
last decade. In 1997, he wrote and pub-
lished the definitive book on HPLC
columns. He was on theeditorial boards
of the Journal of Chromatography and
the Journal of Separation Science. In
2005, he was awarded the Halasz
Medal of the Hungarian Society for
Separation Sciences at the Balaton
Symposium. His contributions through
his publications and presentations,
especially in column chemistry, will
continue to have a positive effect on
research in the scientific world.

Dr. Neue is survived by his wife
of 31 years, Lynda Steinberg Neue,
and his sons, Alexander Charles Neue
and Martin Andreas Neue, as well as
many, many friends and colleagues.

Paul Lydon 
1968-2010
We are dismayed and deeply saddened
to have to report the death of Paul
Lydon on April 25, 2010.  Paul was 42
years old and died of ALS.

Paul was born in Boston on Janu-
ary 25, 1968, the son of Peggy
(O’Connor) and the late John Lydon,
and grew up in Newtonville, MA.  He
graduated Newton Catholic High
School in 1986 and earned his BS
degree (Cum Laude) in chemistry and
biology at UMass Boston in 1993.

Paul worked at Pharm-Eco Labo-
ratories, Lexington, for three years and
at Eisai, Inc, Andover.

Paul married Alice McCusker in
1995 “after ten years of courting,” and
they have four children, Joseph, Sean,
Liam and Molly. He is also survived
by his brothers Michael and Tommy
Lydon and many others who loved
him.  He is remembered for his love of
family, kindness to all he knew, his
intelligence, sense of humor, humble-
ness, and love of his Irish heritage.

John F. Paulson
1929-2010
We regret to report the death of John F.
Paulson at 80 years.  He was born in
Providence, RI, on October 29, 1929
and died on August 3, 2010. He
attended Moses Brown School, Haver-
ford College, and earned his Ph.D.
degree in chemistry at the University
of Rochester in 1958.

He joined the Air Force Geo-
physics Laboratory at Hanscom Field
in 1959 and stayed there for his entire
career. His contributions to atmos-
pheric chemistry included the develop-
ment of a high pressure ion source for
studying ion clusters, and research in
negative ion chemistry. His research
group found that electrons behave
chemically as super-weak bases which
interact with super-strong acids, open-
ing a new chemistry of the electron.

He published more than 30 papers
in professional journals, wrote chapters
for 11 technical books, and presented
papers at 95 technical meetings. His
research in the Ionospheric Physics
Division of AFGL earned him the
Loeser Award in 1986, and he also
won an Invention Disclosure Award in
1970, a Systems Command Scientific
Achievement Award, and the Harold
Brown Award presented by the Secre-
tary of the Air Force. He was president
of the Hanscom chapter of Sigma Xi,
and held membership in the American
Physical Society, the American Chemi-
cal Society, the American Geophysical
Union and the American Society of
Mass Spectrometry.

Paulson is survived by Marjorie,
his wife of 55 years, son David of Jay
VT, daughter Suzanne Paulson and her
husband Tyrone Callahan of Santa
Monica, CA,  and two grandchildren.
His death occurred August 3, 2010. 
Uwe-Dieter Neue note written and
edited by Dorothy Phillips, M.S. Simon
and Pat McDonald 
Paul Lydon and John F. Paulson notes
written and edited by M.S. Simon u
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consist of the primary nomination let-
ter, supporting letters, and the candi-
date’s curriculum vitae.  Reprints or
other publications should NOT be
included.  The material should not
exceed thirty (30) pages, and should be
submitted electronically in Adobe PDF
format through April 15, 2011 to Ms.
Anna Singer, NESACS Administrative
Secretary <secretary@nesacs.org>.
For more information about the Award,
see <http://www.nesacs.org/awards_
norris.html>.
Questions about the Award or the nom-
ination process should be directed to
the Chair of the Norris Award Commit-
tee, Ms. Kathi Browne, 
<kathleenkcbrowne@gmail.com>. u

Nominations
Continued from page 6

Looking for seminars 
in the Boston area?

Check out the 
NESACS Calendar

www.nesacs.org/seminars

New
Members

Invitation to attend a meeting
You are cordially invited to attend
one of our upcoming Section meet-
ings as a guest of the Section at the
social hour and dinner preceding the
meeting.

Please call Anna Singer at 781-
272-1966, 508-653-6329 or email:
secretary(at)nesacs.org by noon of
the first Thursday of the month, let-
ting her know that you are a new
member. u

What exactly goes on at NESACS’
monthly Board meetings?

www.nesacs.org/reports

Your one-stop source to career-related
links in the Chemical Sciences

WWW.NESACS.ORG/CAREERS

http://www.nesacs.org/opportunites_career_res.html
http://www.nesacs.org/activities_minutes.html
http://www.nesacs.org/activities_cal.html
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Check the NESACS home page
for late Calendar additions:
http://www.NESACS.org
Note also the Chemistry Department web
pages for travel directions and updates.
These include:
http://chemserv.bc.edu/seminar.html
http://www.bu.edu/chemistry/events/
http://www.chem.brandeis.edu/colloquium.shtml
http://www-chem.harvard.edu/events/
http://web.mit.edu/chemistry/
www.chem.neu.edu/web/calendar/index.html
http://chem.tufts.edu/seminars.html [CHEM.]
http://ase.tufts.edu/chemical/seminar.htm

[CHEM. ENGG.]
http://www.chem.umb.edu/
www.umassd.edu/cas/chemistry/seminars.cfm
www.uml.edu/Dept/Chemistry/speakers.html
http://www.unh.edu/chemistry/seminars.html

Feb 08
Prof. Vladimir Gevorgyan (Univ. Illinois,
Chicago)
“Development of Novel Transition Metal-
Catalyzed Synthetic Methodologies”
Boston College, Merkert 130    4:00 pm

Feb 09 
Prof. Joseph T. Hupp (Northwestern)
MIT, 6-120 
4:15 pm

Feb 10
Prof. Amy Prieto (Colorado State Univ.)
Boston College, Merkert 130
4:00  pm
Organic Syntheses, Inc. Lectures:
John P. Wolfe (University of Michigan)
Timothy Swager ( MIT)
MIT, 6-120     4:00 pm

Feb 11
John Berry (Univ. Wisconsin – Madison)
“Coordination Complexes with Multiple
Inorganic Functional Groups”
MIT, TBA
2:00 pm

Feb 15
Prof. Leslie Poole (Wake Forest Univ. School of
Medicine)
Boston College, Merkert 130
4:00 pm

Feb 22
Prof. Alan Kennan (Colorado State Univ.)
Boston College, Merkert 130
4:00 pm
Cory R. Theberge (College of Pharmacy,
University of New England)
“Novel CGRP Receptor Antagonists for the
Treatment of Migraine”
UNH, NB 104 (L103)
11:10 am

Feb 23
Prof. Mary Elizabeth Williams (Penn State)
MIT, 6-120
4:15 pm

Feb 28
William Jorgensen (Yale)
“From Water and Molecular Recognition to
Drug Design”
Brandeis University, Gerstenzang 122
3:45 pm

Notices for The Nucleus
Calendar of Seminars should 
be sent to:
Sheila E Rodman 
Konarka Technologies, Inc.
116 John St. Suite 12,  
Lowell, MA 01852 
email: srodman(at)konarka.com u  
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