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Abstract

While | was working on implementing proper author-given chain IDs in PDB structures for Jmol’s
mmClIF reader today, | thought it was interesting to mention the recent article Traditional
Biomolecular Structure Determination by NMR Spectroscopy Allows for Major Errors by Nabuurs
(DOI:101371/journal.pchi.0020009, open access), working at the CMBI, two floors away from my
former working location at the Radboud University Nijmegen.
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While | was working on implementing proper author-given chain IDs in PDB structures for Jmol’s
mmCIF reader today, | thought it was interesting to mention the recent article Traditional
Biomolecular Structure Determination by NMR Spectroscopy Allows for Major Errors by Nabuurs
(DOI:10.1371/journal.pchi.0020009, open access), working at the CMBI, two floors away from my
former working location at the Radboud University Nijmegen.

Nabuurs discusses in this article the uncertainties that come with NMR derived 3D molecular
structures of proteins. These studies do not give factual data on atomic coordinates, but
generally give facts about interatomic distances. Solving the 3D geometry is then an
optimization problem where the task is to find the 3D geometry that best reproduces the
factual interatomic distances.

Now, this optimization has many closeby, i.e. in terms of matching the experimental data,
minima, corresponding, possibly, to quite different structures.

This is nicely demonstrated in the article, by comparing the folds of 1Y40 and 1TGQ, as shown in
the figure below (CCAL license):

A

Conf: JlanERENNRNEN=RERuudRRRNRNNNNR RN R AN RN NN E NN NN NN NN RN n e A NN N an N R na i R n D N AN NN NNN RN RRRRE
Pred: CHHHHHHHHHHHHCCCCEEEEEECCCCCEEEECCCCHHHHHHHHHHHHHHHHHHHHHCCCCCCCCEEEEEEEECCEEEEEEECCCEEEEEEECCCC
AA: MAEVEETLKRLQOSQKGVQGIIVVNTEGIPIKSTMDNPTTTQYASLMHSFILKARSTVRDIDPQNDLTFLRIRSKKNEIMVAPDKDYFLIVIQNPTE
Obs: CHHHHHHHHHHHCCCCEEEEEEECCCCCEEEECCCCCHHHHHHHCCCCHHHHHHHHCCCCCCCCCECCCCCCECCCCCCCEECCCCEEEEEECCCC

i | 2 | 30 | 40 s0 | 60 70 | 80 | <0 | 100
Tooh T PR R

Conf: JInaEERRERENNRRRENN R0l RunRRNNNREN NN RN E RN RN NN NN RN Annn A A nan R n iR nniRnn RN NnnnRNN

Pred: CCCHHHHHHHHHHHHHHHHHHCCCCEEEEEECCCCCEEEECCCCHHHHHHHHHHHHHHHHHHHHHHHCCCCCCEEEEEEEECCEEEEEEECCCEEEEEEECCCC

AA: GHHHHHHLEAEVEETLKRLQSQKGVQGIIVVNTEGIPIKSTMDNPTTTQYANLMHNFILKARSTVREIDPQNDLTFLRIRSKKNEIMVAPDKDYFLIVIQNPTE
Obs: CCCCCCCCHHHHHHHHHHHHHCCCEEEEEEEECCCEEEEECCCHHHHHHHHHHHHHHHHHHHHHHHHHCCCCCEEEEEEEECCCEEEEEECCCEEEEEEECCCC

10 20 30 40 50 60 70 80 90 100

E

B4

B3

o2

It is interesting to note that 1TGQ got replaced by 2B95 about the same time the article by
Nabuurs was published, which shows a 3D model that is homologous with that of 1Y40, and
different from that in the Nabuurs article.
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