Pipettes and CPUs

the Ying and Yang of
modern biology




Once upon a time there
was a new scilentific
discipline called
molecular biology...




Molecular biologists
could be identified by
three criteria:




1. They carried
pipettes..




‘2 They left Eppendorf §ﬂ
“ tubes i1n their wake. '

HHHHHH



3. They dressed 1n
jeans & tacky
T-shirts.




they were the

In short,

coolest guys on the

block.




After a while,
molecular biologists
ruled the universe.
Or at least that’s
what they thought.



They solved important
problems..

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structure for the salt 2
of deoxyribose nucleic acid (D.N.A.). This |
structure has novel features which are of considerable
biological interest.




they started new
companilies..
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and they got to meet
the King of Sweden.




But eventually they
became the victims of
thelr own success:



They became so good
with thelr pipettes
and Eppendorf tubes
that the only way they
could compete with
each other..



was to stay up all night
and pipette with both
hands and run hundreds




And 1n this way they
generated so much data
that they lost track,
and they didn’t know
what to do about 1it.



And when people don't

know what to do about

something, the time 1is

ripe for the engineers!
- - oy




So the engineers came
into the labs..




and they replaced the
Eppendorf tubes with
disposable multi-well
plates..




that could
tte and run gels..

and they built
plp€

machines




And they put computers
and strange cabinets
everywhere.




Of course, this only
made matters worse for
the molecular
biologists..




because not only could

they not run the fancy

new machines..
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So they hired computer
kids which, for some
obscure reason, they
called bioinformaticians,

SB

STOCKHOLM
BIOINFORMATICS

CENTER

CBS

National Center for Biotechnology Information

National Library of Medicine National Institutes of Health

|
<3 NCBI




hoping that they would
help them make sense
out of all this data.




And the computer guys
came 1n, and they were
even cooler than the
molecular biologists
because..




not only did they dress
like complete junkies,
but they spent their days
drinking Coke and playing
rock music 1n their \
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And you know how 1t 1is
with computer nerds:
you give them a finger
and they turn 1t into
a hidden Markov

model. 2 e e




so they turned all the
neat reaction schemes
and beautiful proteiln

structures produced by

the molecular
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into droves of computer
code and Oracle tables..

H#This method defines the ComplexMethod class
public class ComplexMethod extends MILOSObject {
ListOfProcesses subprocesses=null;
ftdefined static strings that represent different event listeners
private static final String
SUBPROCESSADDED="subprocessAddedEventListener";
private static final String
SUBPROCESSREMOVED="subprocessRemovedEventListener";
private static final String
MAPPINGADDED="mappingAddedEventListener";
private static final String
MAPPINGRF MOVED="mappingRemovedEventListener";

Qacle Database

Table Spe 1| Tabl 1 . . .
[ T2l Speoce; evetam carn || TabieiEnace: vetom. data | lefine subprocesses created by applying this ComplexMehtod.

@ | MILOSProcess

| SS(MILOS.ProcessModelMILOS.MILOSProcess aSubProcess)
» T |seqment © [EXceplion,MethodinListException, IsSuperProcessException{
St Oblec‘-// | Focess().isSuperProcess{aSubProcess)){

i ss as the subprocess of another process

: = s.add(aSubProcess);
! Segment /m i I \ /’-Tabs Segment | ( )
: ess.addParentMethod(this )

| [ & Exception e)(

: i . amn e | pprocess-added-event

el %00 vddedEvent mEvent=new SubprocessAddedEvent(this);
o2 | cmbers oz \ s event

e - UBPROCESSADDED.mEvent);
IsSuperProcessException();
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and dumped 1t all on
the web

BLAST

Software Tools SNP Consortium

GCG
CELERA

FASTA
EnseMBL
Vector NTI Golden Path

Others GenScan

Workshops & Primer3

Seminars
Entrez/Pubmed
Contact s

Core Services NCBI
EMBL/EMBnet
Wash U.

International Society for
Computational Biology Sanger
P Stanford

Baylor

22001 Vanderbilt University




So this 1s modern
biology: the pipetters
keep pipetting..




the engineers keep
englneering..




and the bioinformatics
people do the best they
can to bring even the

fastest supercomputer to
its knees. ‘ |




And, amazingly, great
new scilence brews 1n
this hotchpotch of 1lab
rats, nerdy engineers,
and computer geeks..



If only they can work
together!
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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish 1o suggest a structure for the =lt

of deoxynbose nuclese acld (DNLAL),  The
structure has novel festures which are of considerable
buolageal intorast.

A atrecture for nuelese scid has already been
proposed by Puuling and Corey?. Thoy kindly made
their manuscriph available 1o us in advanos of
publication.  Their model oonsists of threo inter-
twined chains, with the phoephstes neae the fibre
axis, ardl the buses on the outsids. Tn our opinion,
this structum §8 unsalisfsctory for two ressomns:
(Ip Wa believe that the metenal which gives the

-ray digrams = the salt, not the fres acid. Without
llm acidie hydrogen atoms it is not clear what foroes
would hold the structum together, copocinlly s the
uegatively charged phosphates near the oaxis will
ropel each other. (2) Some of the van der Waak
distances o) to be oo small.

Another three-chain strooture hss also been sug-
gwted by Frosor {in tla prvas).  Tn his modal the
phosphates sre on the oulside and the buses on the
inside, linked together by hydrogen boneds,  This
structure a5 desoribed s rather ill-defined, and for

this reason we shall not
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We wish 1o put forward o
rivlically different struoturs for
tha sale of deoxyribose nuckic
swick,  This structurs has two
helical chains each colled round
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handed belices, but owing to
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