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ABSTRACT

It is thought that the operation of strong attractive intermolecular forces
that can exist between DNA and chains of natural fibers like cotton and
wool have made microsatellites amenable to in-situ processing and PCR
multiplexing. In thisstudy, the binding properties of six types of fabrics of
different monomeric composition with DNA wereinvestigated. Blood dried
on cotton, rayon, nylon, wool, acrylic and polyester were tested. Multi-
plex PCRusing theAmpFISTR® I dentifiler kit on a lmmto 2mm diameter
bloodstain disc successfully amplified the DNA in-situ from cotton, rayon,
nylon and wool. Therewas partial amplification from acrylic and null am-
plification from polyester. The efficiency of thein-situ technique for mul-
tiplex genotyping of microsatellites providesthe capacity for (1) Genotyping
large sample numbers such asin DNA databasing work, (11) A platformfor
employment of robotics, and (111) The versatility and robustness of solid-
mediaprocessing. © 2007 Trade Sciencelnc. - INDIA
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INTRODUCTION

Thebinding capacity of fibrousmaterialssuch as
nitrocd luloseand nylonfor DNA hasbeen extensively
utilized intechniqueslike Southern Blotting after thepro-
cedure was developed by Edward M. Southern at
Edinburgh Universityinthe 19705, Direct solid phase
purification and profiling of blood and bucca DNA on
FTA cards has utilized the binding of DNA to acellu-
| ose-based matrix34,

Fibersarelong, thin, threadlike bits of polymeric
material characterised by great tensile strength inthe
direction of thefiber®®. Natural cellulosefibers, e.g.
cotton or man-made cellulosefibers, e.g. rayon chemi-

cdly consstsof linked glucoseunitswith freehydroxyl
unitswhich can providesitesfor secondary and tertiary
hydrogen bond linkages. Similarly, natural proteinfi-
berslikewool or synthetic polyamidefiberssuch as
nylonarelong chainsof polyamidewith amide(-CONH-
) linkageswith the potentia for secondary and tertiary
linkages held by hydrogen bonding(N—H—O bond)
between chains. By comparison, the ‘introvert’-like
manufactured fibersof polyester and acrylicarelong
chain synthetic polymerscomposed respectively of units
of ester of asubstituted aromatic carboxylic acid and
acrylonitrilewhich areless polar with no capacity for
hydrogen bonding®.

Biologicd fluidse.g. blood, ssmenor sdivaareim-
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portant and reliable sourcesof DNA and when stained
onabinding fiber present arobust format for process-
ingand PCR (Polymerase Chain Reaction) ™. Thedhility
to perform multiplex genotyping by in-situamplifica-
tion from asmall stained area(gpproximately 1-4mm?

BIOCHEMISTRY (mm—

ared) without prior extraction of DNA fromthefabric
exploitstheattractiveintermol ecul ar forces between
DNA and chains of fiber. This technique of DNA
genotyping was investigated with various types of
fabricy(fibers).

EXPERIMENTAL

A preserved blood sample(with normal blood
counts) wasloaded and dried on six types of standard
whitefabricsnamely cotton, rayon, nylon, wool, acrylic
and polyester. A 1.2-mm diameter bloodstain discwas
punched from the cotton, rayon, nylon and wool fab-
rics, and a2-mm diameter disc wastaken fromacrylic
and polyester fabricsdueto there atively bigger spread
area. Thestainswere purifiedin-stuwithonewashin
10mM sodium hydroxideand rinsed twicewith TE(Tris
EDTA) buffer and subsequently amplified directly us-
ing theAmpF STR® Identifiler™ kit(al6-loci STR
[short tandem repeats| amplification kit) following
manufacturer’singtructions. The DNA typingwascar-
ried out ontheApplied Biosystems 3100 GeneticAna
lyzer and genotypeswereanayzed by GeneScan (ver-
sion 3.7) and Genotyper 3.7 software™.

RESULTS

Theconclusonsfromtheexperimentswerederived
from the concordance of at |east three experimentsand
werefound to be cons stent when theexperimentswere
repeated with bl ood specimensfrom other sources.

The DNA from cotton, nylon, rayon and wool fab-
ricswere successfully amplified generating full DNA
profilesat dl 161oci of theAmpHSTR Identifiler kit(see
Figures1,2,3& 4). A partia profilewasobtained from
acrylicand no DNA profilewasderived from polyes-
ter. Itisinterestingto notethat for acrylic, amplification
for thelarger dldeswasgeneraly more successful.

DISCUSSION

Thegrosscharacteristicsof fibersarereflected on
the molecular level-the molecules, too, arelong, thin
and threadlike and lined up stretched out inthe direc-
tion of thefiber. Thekey requirements of afiber area
linear molecular shapethat permitsside-by-sdedign-
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ment, and strong intermol ecular forcesto maintainthis
alignment. The presence of functiona groupsonfibers
permit molecular chains(whether intrinsicor extrinsic
likenucleic acid chains) to be held together by the op-
eration of strongintermolecular forces-hydrogen bond-
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ing, dipole-dipoleatractionsand van der Wad sforces®.
The O-H groups of cotton and rayon and the N-H
groupsof nylon and wool are capableof strong hydro-
gen bonding with nucleic acid chainsresulting in pow-
erful intermolecular attractions. Polyester and acrylic
contain polar carbonyl (C=0) and cyano (C=N) groups
which may permit weak dipole-dipol e attraction with
nucleicacid chains.

Hydrogen bonding between the molecular chains
of nucleic acidsand fiberslike cotton, nylon, rayon and
wool permit side-by-sideadignment with strong inter-
molecular tractiveforcesto maintainthisalignment®,
hence presenting an efficient format for in-situamplifi-
cation of the DNA on the solid template. The apparent
weaker dipole-dipoleattractions between acrylicwith
nuclecacidchainsmay not fadilitateefficent direct solid-
templateamplification. Thenull amplificationfrom poly-
esterscould be duetoineffectiveintermol ecular forces
between polyester and nucleic acids. Theefficiency of
thein-situtechniquefor thesix different fabricsin de-
creasing order are cotton=nylon>rayon>wool>
acrylic>polyester.

The successful genotyping of DNA directly from
binding fabricslike cotton and nylon without an extrac-
tion processistime-and-cost efficient and providesthe
capacity for genotyping work on alarge-scalesuch as
inpopulation studies. Asit involves solid-mediapro-
cessi ng thistechnique becomes amenableto robotics
employment with the added advantages of robustness
and versatility intracking and storage.

Sourcesof DNA from other biologica fluidssuch
assemenand salivaareindicated infuturestudies.
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