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PROTEIN CHARACTERISATION USING DLS – MEASUREMENT PRINCIPLE AND
TECHNOLOGY TYPICAL APPLICATIONS, 

LIMITATIONS AND TROUBLESHOOTING, THE NEW ZETASIZER NANO

Mi chael Rhys Wil liams

Malvern In stru ments, Enigma Busi ness Park, Grovewood Road, Worces ter shire, WR14 1XZ, UK

Malvern In stru ments of fers a wide-ar ray of ex cit ing in stru -
men ta tion for the biopharmaceutical/bio tech nol ogy and
ac a demic in dus tries. This pre sen ta tion gives a sci en tific
over view of the new Malvern plat forms and what they de -
liver to the life-sci ence re searcher.  The top ics cov ered are:
The New Zetasizer ZSP, the Ar chi me des and the
Viscosizer. The Viscosizer and Ar chi me des are two new
sys tems in the Malvern In stru ments port fo lio, and of fer an
or thogo nal ap proach to pro tein anal y sis. The Viscosizer of -
fers low-vol ume siz ing of small mol e cules  >200 Da in
com plex, aque ous and non-aque ous, sol vents and mea -
sures vis cos ity ac cu rately at the wa ter vis cos ity thresh old.
The Ar chi me des gen er ates ac cu rate size/mass dis tri bu tions 
and par ti cle count ing data, for mol e cules >50nm with clear

dis tinc tion be tween mono mer and dimer, al low ing the sci -
en tist to screen for biotherapeutic prod uct con tam i -
nants/ag gre gates quan ti ta tively. The new ad di tion to the
Zetasizer range, the ZSP, of fers fur ther ad vances in tech -
nol ogy for the ac cu rate siz ing and zeta po ten tial mea sure -
ments of pro teins. This of fers the re searcher more pro tein
char ac teri sa tion in for ma tion, re sult ing in in creased con fi -
dence when se lect ing pro tein can di dates for large-scale ex -
pres sion, crystallisation or in ter ac tion stud ies. Al to gether,
these tech nol o gies com ple ment our ex ist ing mar ket-lead -
ing prod ucts and en sure that Malvern In stru ments con tin -
ues to of fer lead ing edge pro tein anal y sis in stru men ta tion.
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AN TI BAC TE RIAL PEP TIDES IN TER ACT ING WITH MODEL MEM BRANES.
SPEC TRO SCOPIC STUDY
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Nat u rally oc cur ring antimicrobial pep tides (AMPs) rep re -
sent one suc cess ful form of chem i cal de fense of eukaryotic
cells against bac te ria, pro to zoa, fungi, and vi ruses [1].
Many of them have been al ready iso lated, thou sands of
their syn thetic analogs were syn the sized and a broad spec -
trum of their antimicrobial, anticancer and an ti vi ral ac tiv i -
ties was proven [2,3]. De spite large num ber of known
AMPs and their ther a peu tic po tency, ex act mech a nism of
ac tion re mains a mat ter of con tro versy. There is a con sen -
sus that these pep tides se lec tively dis rupt cell mem branes
and it is be lieved that their amphiphatic struc ture plays an
im por tant role in this pro cess. 

Novel an ti bac te rial pep tide halictine 1 (Hal-1) from the
venom of the eusocial bee Halictus sexcinctus was re cently 
de scribed and some of its analogs was synthetized [4]. For
our pur pose we se lected some of analogs with al ready
known bi o log i cal ac tiv i ties to study in flu ence of spe cific
mod i fi ca tions of amino acid se quences on their be hav ior in
the pres ence of mem brane mim ick ing en vi ron ment. Thus,
we stud ied the in flu ence of in creas ing amphipathicity,

Arg/Lys ex change or of re strict ing the abil ity to form a-he -
li cal struc ture. Us ing var i ous spec tro scopic tech niques in -

clud ing cir cu lar dichroism (CD), in fra red(IR) and
flu o res cence spec tros copy we stud ied struc tural changes of 
cho sen pep tides in duced by 2,2,2-trifluoroethanol (TFE) as 
a he lix pro moter, so dium dodecyl sul phate (SDS) as a very
sim ple mem brane model as well as in ter ac tion with more
ap pro pri ate mod els rep re sented by phospholipid bilayers
mim ick ing mam ma lian and bac te rial mem branes in or der
to clar ify dif fer ences in their bi o log i cal ac tiv i ties and to
sug gest the mech a nism of the action. 
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CHARGE TRANSPORT THROUGH DNA/DNA DUPLEXES AND DNA/RNA HYBRIDS:
COMPLEX MECHANISM STUDY
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The po si tion of oligonucleotides among bi o log i cal and
man-made poly mers is unique due to its abil ity to pre serve,
trans fer, and trans mit in for ma tion. Charge trans fer through 
oligonucleotides may serve as an in di ca tor of changes in
many phys i cal and chem i cal prop er ties or to re pair some of
their le sions. Oligonucleotides con duct elec tric charge via
var i ous mech a nisms and their char ac ter iza tion and un der -
stand ing is very im por tant and com pli cated task. In this
work, ex per i men tal and the o ret i cal ap proaches (time-re -
solved and steady state flu o res cence spec tros copy, melt ing
point mea sure ments plus Den sity Func tional The ory) were
com bined to study charge trans port pro cesses in short
DNA/DNA and RNA/DNA du plexes with vir tu ally equiv -

a lent se quences. The op ti cal spec tros copy mea sure ments
re vealed higher val ues of charge trans port through
RNA/DNA hy brids. The ex per i men tal re sults were con sis -
tent with the the o ret i cal model - the delocalized na ture of
HOMO orbitals and polarons, base stack ing, elec tronic
cou pling and conformational flex i bil ity form the con di -
tions for short dis tance charge trans port pro cesses in
RNA/DNA hy brids via a co her ent charge trans port mech a -
nism. In con trast, more lo cal ized polarons and mo lec u lar
orbitals with out sig nif i cant elec tronic over lap be tween ad -
ja cent base pairs in DNA/DNA du plexes cre ate less ef fec -
tive con di tions for charge trans port that can oc cur via
in co her ent multistep ran dom trans port mech a nism.
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PLANT NUCLEASE TBN1 INVOLVED IN APOPTOTIC PROCESSES BLOCKS ITS
ACTIVE SITE BY A SURFACE LOOP – SIGN OF REGULATORY FUNCTION?
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To mato multifunctional nuclease (TBN1; UniProt ac ces -
sion no. Q0KFV0), which be longs to the nuclease type I
fam ily, plays an im por tant role in spe cific apoptotic func -
tions, vas cu lar sys tem de vel op ment, stress re sponse, and
tis sue dif fer en ti a tion in plants [1]. Fur ther more, TBN1 ex -
hib its anticancerogenic prop er ties [2]. The en zyme
posseses endonuclease and exonuclease-like ac tiv ity on ds
and ss RNA and DNA and on struc tured RNA, with pro -
duc tion of  5’-mono- and oligonucleotides [3]. TBN1 con -
sists of 277 aminoacids with a mo lec u lar mass of 31.6 kDa
(about 37 kDa when glycosylated).

Struc tures of wild type TBN1 and mu tant N211D were
solved by our group by the means of X-ray crys tal log ra phy
[4]. Mol e cules of TBN1 form super-he li ces gen er ated by
crys tal sym me try, where con tacts are pro vided by the ac -
tive site of one mol e cule and a sur face loop of a neigh bor -
ing mol e cule. This mo tif is con served in all the known
crys tal struc tures of the en zyme but the rest of crys tal pack -
ing dif fers across dif fer ent crys tal li za tion con di tions. For -
ma tion of intermolecular con tacts in crys tals sug gests the
way of as sem bly of mol e cules into oli go mers in so lu tion.
The in ter ac tion of the ac tive site and the sur face loop is best 
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