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ABSTRACT

Diagnosis of disease causing microorganisms is till primarily based on
conventional methods viz., staining, cultures and biochemical analyses
etc., A seriesof molecular techniques such as Polymerase Chain Reaction-
Single Strand Conformation polymorphism (PCR-SSCP), Random Ampli-
fied polymorphic DNA (RAPD), Restriction Fragment Length Polymor-
phism (RFLP), Amplified Fragment L ength Polymorphism (AFLP) etc., are
increasingly introduced and incorporated in the clinical microbiology labo-
ratories world wide. These techniques are, rapid and offer high sensitivi-
ties, screening method which is cost-effective and the entire procedure
takes around 6 to 7 h only, and hundreds of samples can be screened at a
time. We have attempted to consolidate the literature about the utilization
of PCR-SSCP technique in diagnosing the disease causing microorgan-
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INTRODUCTION

Single-gtrand conformation polymorphismandyss
isargpid and sengtivegpproach for characterizing DNA
sequences. Thismethod wasfirst described by Oritaet
al .22 and SSCP has since been successfully used for
detecting variousdterationsin DNA base sequences,
including substitutions, deletions, insertions, and rear-
rangements. Polymerase chain reaction (PCR) prod-
uctsarenow routinely used for SSCP anaysis (PCR-
SSCP), After PCR amplification of the target se-
guence, theamplified product isdenatured to single
stranded DNAs (ssDNA) and subjected to non-dena-
turing polyacrylamidegel e ectrophoresis. Under non-

denaturing conditions, sSSDNA hasasecondary struc-
turethat isdetermined by the nucleotide sequence. The
mobility of the ssSDNA dependsonthe secondary struc-
ture of theamplified product. Bands of sSDNA at dif-
ferent positionsonthe ge indicate different sequences.
PCR-SSCPiscapableof detecting>90% of al single-
base substitutions in 200bp fragments'®¥ make it a
method of choicefor screening DNA fragmentsin many
research and diagnosti c applications. Progressin mo-
lecular biology brought alot of information about DNA
sequences. Using different techniquesof DNA analyss
in combination with published existent data, it ispos-
sibletoidentity variability within and between popul a-
tiong¥. Someof themethodol ogiesmorefrequently used
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for theidentification of point mutationsare DGGE (De-
naturing Gradient G dectrophoresis)”, TGGE (Tem-
perature Gradient Gel el ectrophoresis)®, Ribonu-
clease® and Chemical®®. The application of PCR-
SSCPtechnigueto molecular diagnostics holds great
promisefor theearly detection of clinically important
microorganism because of itstechnical smplicity and
relatively high sengitivity for the detection of sequence
vaiaions

PRINCIPLE

Electrophoretic mobility of aparticleinage issen-
stiveto bothitssizeand shape. In non-denaturing con-
ditions, snglestranded DNA hasafolded structurethat
isdetermined by intramol ecular interactions, and there-
foreby itssequence. In SSCP analysi s, amutated se-
guenceisdetected asachange of mobility in polyacry-
lamidegel eectrophoresiscaused by itsdtered folded
structureasin described fragments of cloned mutated
F,-ATPasegeneof Esherichia coli that move anoma-
lously in strand separated gel €l ectrophoresig>23, It
may be seen that only limited sequence changes can
cause detectable structural change of the molecule.
However, it wasfound that because of itshigh resolv-
ing power, polyacryalimdegel eectrophoresscandis-
tinguish most conformationa changes caused by subtle
sequencedifferencessuch asonebasesubgtitutionina
several hundred base fragments. At present, it isnot
possibleto predict the shift of el ectrophoretic mobility
induced by themutation. Conversaly measurement of
the mobility of directionally mutated sequences may
provide an empherical approach to the prediction of
higher order structureof single-stranded nucleic ac-
idgt,

SENSITIVITY

Much of theliterature on SSCP dealswith factors
affecting sengitivity to detect Sngle-base changes. Since,
reported resultsare always particular to specific frag-
ments and sequence changes. M utationsthat show no
mobility shift under one set of conditionsmay bere-
ved ed under different conditions. Concentration ranges
of acrylamide (usually from 4% to 12%) and cross-
linker bis-acrylamide (usualy from 2%to 3.4%) of the
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concentration of acrylamide have been reported to be
beneficial in particular circumstances’©1332 ashave
additivessuchas5-10%glycerol, 5% ureaor formamide
and 10% dimethylsulfoxide or sucrosg®21, Alter-
ationsin gel running temperaturefrom 4°Cto 37°C
and dkalinepH of buffer leading to changesin gel may
a so help. Purine-rich strands may bemore sensitiveto
base changesthan pyrimidine-rich strands*. Smaller
fragments (<300 bp) arein genera, morelikely tore-
ved single-base changed?33 dthough fragment size
and sequence context (the sequence of adjacent DNA)
can have unpredi ctabl e effects on mobility shiftsasso-
ciated with particular base changes®. At high concen-
tration, denatured PCR products may re-anned quickly,
thereby complicating or preventing SSCPandys's; this
may be prevented by including 33mM methyl mercury
(1) hydroxide in the denatured sample buffer or by
adding astacking gel containing 75%formamidetokeep
complementary strands denatured until they separatein
theresolving gel 363944,

PRACTICE

SSCPandysisisgenerdly consderedtobethemost
suitabletechniquefor thedetection of mutationsin short
stretchesof DNA. Hence, thesize of PCR fragments
investigated isusualy intherange of 175-250bp. Itis
important to optimizethe PCR reaction to minimize
unwanted productswhich may interferewith gel anay-
sis. The PCR products should be eval uated for purity
by agarosegel e ectrophores sheforebeingloaded onto
aSSCPgel.

Samplepreparation

Sul of individual PCR products were mixed with
25ul of the denaturing buffer (95% formamide, 20mM
EDTA, and 0.05% bromophenol blue). The mixtures
were heated at 96°C for 10 min and then chilled on
iced,

Nondenaturing polyacrylamidegel eectrophore-
Sis

Denatured PCR productswere loaded on an 8%
acrylamide-bisacrylamidenon denaturing ge with 8ml
of 40% acrylamide/bis, 4 ml of 10x TBE, 40ul of

TEMED, 400ul of 10% APS and 28ml of water. APS
wereadded aspolymerization catdysisto40ml gel mix.
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Thegd wascasted using thegel sandwich set™®. Thirty
microliter of each mixturewasloaded, an aiquot of
25ng of aingle-stranded DNA (ssDNA) ladder wasadso
loaded in both left and right lanes of agel to facilitate
comparison of SSCP patterng*®. Denatured PCR prod-
uctsweredectrophoresedin prechilled 1x TBE buffer
(Trisborate89mM, Boric acid 89mM, 20mM EDTA,
pH 8.0) at 200v for 2 h at room temperature. After
electrophores's, polyacryadimdegelswere peed from
theglassplatesand silver staining was carried out!9.

Silver staining: The gelswere soaked in 50 ml of
10% ethanal for 10 min, and placed inthe sameamount
of 1% nitric acid for 3min. After two brief washeswith
100 ml distilled water, gelswere stained in 50 ml of
2ppm silver nitrate (made from 100x stock stored at
4°C) for 20 min then rinsed threetimesin 200 ml of
digtilled water. Gelswere devel oped by brief rinsingin
30 ml of 1ppm formaldehydein 3% sodium carbonate
until desired bandintensity wasreached. Thestainwas
fixedin 1% acetic acid, oncethe SSCP patternswere
visible, imageswere captured for documentation and
comparison anaysis between species SSCP banding
of individual isolateswere analyzed with theaid of the
sSDNA ladder!®?,

APPLICATIONSOFPCR-SSCPTO DETECT
MICROORGANISM S

Candidatus phytoplasma detection using PCR-
SSCP

Schneider et d .3 employed the SSCPfor the dif-
ferentiation and molecular characterization of
Candidatus phytoplasmamali, the causative agent of
appleproliferationin orchardsacross Europe. Earlier
atemptsfor characterizationusng 16SrRNA sequences
failed becausethe sequencewasfound to beidentical
inmost of thestrainsand, it hasa so been demonstrated
that theclosdly rel ated pathogens C.phytoplasmamali,
C. phytoplasmapyri and C. phytoplasma prunorum,
(al members of the appl e proliferation phytoplasma
group) display more than 97.5% homologous 16S
rRNA sequences. Thisstudy employed the molecular
characterization of amarker linkedtovirulencethat could
beused asabasisfor strain differentiation. A 530 bp
fragment of two genes, ATPO0034 and ATP00464 from
hflB genewaschosen for andysisby SSCP. The study
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was conducted using infected plant materia obtained
from different sourcesin Europe. Sequencing of the 530
bp fragment obtained from SSCP for each of the
sampleswasdone and its subsequent anaysis showed
that the C. phytoplasmamali strainsshared anucleic
acid homol ogy ranging between 94.2% to 100%, with
identical sequence homology noticed in strains that
showed identical SSCP profiles. Thesestrainsalso oc-
cupiedidentical positionsin the phylogenetictree. A
higher level of homol ogy was evident at the protein-
level asmogt of the substitutionsweresilent mutations.
Thehomology of nucleic acid sequencewithintheam-
plified region was seen to be ranged between 85.9-
90.8% for C. phytoplasmapyri and C. phytoplasma
mali, and 84.6-87.8% for C. phytoplasmaprunorum,
and C. phytoplasmamali respectively. Thus, the SSCP
analysis of the hfl B genewas demonstrated to be ef -
fectivefor typing C. phytoplasmamali strains.

Trichindlapopulationsstudiesusing PCR-SSCP

Gasser et a ¥ andyzed the sequence variability in
the Expansion segment (ES5) and domain 1V and the
D3 domain of nuclear ribosoma DNA withinand among
isolatesof Trichinella genotypesusing cold SSCP. In-
vestigating the genetic make up of Trichinella popula-
tionsisimportant in transmission patternsand control.
Various DNA based techniques such as DNA-hybrid-
ization and sequencing of genesof thenuclear or mito-
chondrial genomesareuseful inidentification of some
speciesand genotypesfor genetic variation withinthe
genus. However, PCR hasthe ability to specifically
amplify sequencefromindividual, Trichinellalarvae,
using multiplex PCR of the ES5 withinthedomain IV
and ITS of nuclear ribosomal DNA (r DNA) alows
theidentification of speciesand genotypesof Trichindla
based on the size and specific ampliconsin agarose
gels, but fail sto detect sequencevariaionwithisolates
and within or amongindividuals. To overcomethese
problems, SSCP gpproach hasbeen used. SSCP analy-
sisshowed variability of two nucleotidesinthe ES5
regions among T. spiralis samples, whereas, no se-
guence heterogeneity was detectablein D3 domain by
SSCPor sequencing within or betweenisolatesof T.
spirales, and SSCPa so distinguished T. mativafrom
TrichindlaT6in ES5region but, failed to distinguish
among themin D3 region. So, inthisstudy using PCR-
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SSCP, genetic make up of Trichinella populationsis
identified.
Bacterial identification

Oh et al.!?! employed Capillary electrophoresis
based single-strand conformation polymorphism (CE-
SSCP) to detect pathogensthat are associated infood
poisoning. Earlier attemptsof detection weredirect plat-
ingand biochemical tests. Thesemethodsrequired sepa:
ratecultivation of each strain, whichistimeconsuming
and labour intensive. Inthisstudy, using 16SrRNA ,
gene-specific PCR Capillary electrophoresis Single-
strand conformation polymorphism electrogram de-
tected five pathogensviz, Esherichi coli, Clostridium
perfringes,Campylobacter jguni, Salmonella enteric
and Bacilluscerusthat were differentiated by electro-
gramsof each straininwhich onemajor peak and sev-
eral minor peakswere observed, thusdifferentiating
these pathogensindividualy. Oh et d . concluded that,
CE-SSCP offersrapid and effectiveidentification of
thefood borne pathogens.

Nair et a . employed SSCPfor thedifferentiation
and molecular characterization of Salmondla, thecaus-
ative agent of enteric fever and gasteroenteritiesin hu-
man beings. Earlier attemptsused to detect Salmonella
serovarswas done by phenotypic methods, serotyping
and phagetyping using molecul ar techniquessuch as
pulsefied gd eectrophoresis, PCR-Ribotyping, RAPD
and RFLPetc., However, these techniques arelabori-
ousand timeconsuming and they failed to discriminate
a serovarslevd i.e, a theintraserovar and interserovar.
Thereforein thisstudy, PCR-SSCPand PCR-RFLP
were used to detect pol ymorphismswithinthe groEL
genewhich encodesaheat shock protein (groEL) - a
member of the stressresponse protein (HSPG0) family.
Forty onegtrainswith ten different Salmondla serovars
werestudied using 1.6kb groEL gene. The datagener-
ated by PCR-RFLPusingHaelll restriction Siteswithin
groEL genesconfirmed that, therewasadifferencein
Salmonella serovarswhich generatesthreedistinct pro-
files. S enterica serovarstyphimurium and serovar
virchow in profile 1, serovar hadar, serovar paratyphi
A, and serovars paratyphi B in profile 2 and serovar
arizonagtrain exhibited completely different RFLP pro-
files. However, by PCR-RFLP, therewasno clear dis-
crimination between the serovarsand serogroups. Us-
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ing Haelll digested groEL product, PCR-SSCPwas
performed, as SSCP technique alone does not work
efficiently for larger genefragments. Among fourty one
strains of ten different serovars viz., tryphimurim,
newport infantis, hadar and virchow, produced four-
teen different PCR-SSCP profil es, which discriminated
each Salmonella serovarsand serogroups. Therefore,
intheir study PCR-SSCP anaysiswas demonstrated
asarapid, smpleand senstivemolecular techniquein
characterizing different Salmonella serovars.

Gillman et al.™™Y applied multiple-fluorescence-
based PCR and subsequent SSCP analysisfor species
specificidentification of mycobacteria Thespeciesleve
identification of mycobacteriaisdone by culture and
biochemicd testing methods, which aretime-consum-
ing. In order to increase the speed and specificity of
identification, the technique of multiplefluorescence
based SSCP andysiswas deve oped for thisorganism.
Four variable regions of the 16S rRNA gene of the
mycobacteriawere chosen to design primers. Four sets
of primerswith different fluorescent labe swereusedin
two different duplex PCR reactionsfor each of the spe-
ciesandasofor test strains. SSCP e ectrophoresiswas
performed for each of both the PCR reactions. The
SSCP pattern for each of the specieswas analyzed us-
ingtheBionumericsv. 1.5 software. Theretentiontimes
of each of thefluorescencelabeled PCR-fragmentsfor
each primer for each of the specieswere entered into
the database. This dataset was then used to identify
unknown SSCP patterns, by comparison of thereten-
tion timeof the unknown against the database.

Windjojoatmodio et a .*? employed PCR-SSCP
techniqueto identify the bacteriaup to genus and spe-
cieslevels. Usingtwo sets 16SrRNA conserved prim-
ersviz., P11P-P13P and ER10-ER11, over hundred
strains, spanning fifteen generaand forty specieswere
examined using bacterial cell lysates. PCR products
were anal ysed using SSCP and detected using silver
stai ning inwhich species specific banding patternswere
obtained for Clostridium spp. Listeria spp.
Pseudomonas spp and Enterobacter spp.

Fungal identification

Dibaet a.[ employed PCR-SSCP techniquefor
thedifferentiation and molecular characterization of medi-
cally important Aspergillus species. Aspergillus spe-
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ciesareassociated with dlergic bronchopulmonary dis-
ease, mycotic keratits, otomycosis, nasal snusitisand
invasiveinfection. Earlier attemptsfor characterization
were on the basi s of macroscopic observation of de-
velopment of fruiting structures. Dibaet d . used PCR-
SSCPtoidentify medically important speciesfrom dif-
ferent clinical sources. PCR wasperformed using uni-
versal fungd primersITS1 and ITS4, which amplified
350bp to compareand identify, whichismoresengtive
powerful inidentifying the sequence polymorphisms.
They used two methods, i.e., PCR-RFLP and PCR-
SSCP. PCR-RFLPby Mwol restriction enzyme char-
acterized seven Aspergillusspeciesviz, A. flavus, A.
tereus, A. nidulans, A. clavatus, A. ochraceus and
A. amsteloidam, but, RFLPisexpensive and time con-
suming, therefore PCR-SSCP was used. Dueto large
fragmentsobtained by PCR, gradient polyacrylamide
gel wasused to detect sequence polymorphismsamong
Aspergillus species. Depending on the banding pattern
obtained by PCR-SSCP, Aspergillus specieshasbeen
differentiated into different sub-speciesi.e, A. nidulans,
A.fisheri, A.quadricinctain onegroup and A.flavus,
A. tereusand A. ochraceusin another group and PCR-
SSCPdiscriminated thesemedically important Aspergil-
lus specieswith lessthan 12 h and without the use of
restriction enzymes.

Wang et al.*¥ intheir reports, have stated SSCP
analysisof ribosomal DNA (rDNA), asahighly agile
techniquefor the sel ective understanding of genetic
varidion (of, aslittleasonenuclectidedifferenceintheir
rDNA) of phenotypcially similar yeast species. In or-
der to thedifferentiating potential of SSCP, they com-
paratively sudied different representative groupsof yeest
species (which were strongly linked with each other
and had pretty much the samerDNA sequences) from
ascomycetesand basi diomycetes. And their SSCP pat-
terning resultscould negtly vaidatetheidentity of every
different species. Thus, the study implies SSCP, asan
efficient and economical tool to distinguish species-di-
versity amongst yeast specieswith different rDNA se-
guencesinalargecollection of yeast strainsfrom natu-
ral sources.

Kong et d.[*¥ employed the PCR-SSCP technique
for thedifferentiation and molecul ar characterization of
Phytopthora ramorum, the causative agent of canker
disease seeninmany important forest treessuch as Oak,
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Daughlar fir and Redwood in USA. Spread of this
pathogen has devasting consequences on natura for-
ests, landscape and plant nurseriesin USA and other
countries. Earlier attemptsfor characterization based
on class cd methods such asexamining the sexud type,
antheridia configuration and sporangium papillation.
Using molecular techniquesRFLP, RAPD andisozyme
analysis, whichfailed to detect base mutation. There-
fore, rapid and accurate microbia identificationises-
sential for any pathogen identification. Kong et a.*¥
used PCR-SSCPtoidentify sequencevariationamong
genetically close relatives of P.ramourum viz.,
P.lateralis, P.cactorum, P.citricola, P.heveae,
P.nicotiane, P.citrophora and P.cinnamom, SSCP
discriminated these pathogens based on their banding
patternsusing I TSI primer, and they concluded that
SSCP technique can be used as ataxonomic tool for
theidentification of geneticaly re ated microbid patho-
gens.

Walsh et al.l*" have reported the usage of SSCP,
asatechniqueto set off thedifferencesamongst differ-
ent medicinally s gnificant opportunistic funga species
and/or genera. The SSCP banding patternsobtainedin
their study could markedly individudizefungd strains
belonging to different genera - viz., Candida,
Aspergilus, Cryptococcus, Rhizopusetc. Further, the
patternswere sufficiently contrast enough evento de-
marcate between strains of the same genus. The au-
thors a so propose the method of SSCP as a cutting
edgetechniqueto detect & discriminate between vari-
ousmedicindly important opportunisticfungi, whichin-
turn could play acrucia rolein deducing the mecha-
nismsof anti-fungd drug resistance.

Viral identification

Henine et al.* have applied the method of long
terminal repeat (LTR) based SSCPfor the mol ecular
subtyping of HTLV-2to make up for thelesssensitive
RFLPanaysisthat might not distinguishHTLV-2 sub-
typescomprehensively inHTLV-2infected popul aions,
whereas a single restriction type was predominant.
HTLV-2isan oncovirusin the Retroviridae family,
closdy related to HTLV-1 type. Thoughit hasnot been
subgtantidly linked with any disease, ingancesof, atypi-
cd hairy T-cdl leukemiaand mye opathy-tropica spastic
paraparesislike neurolgic diseases (of the HTLV-1),
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havehadreportsof HTLV-2infection. Sddomisknown
about thenatureand history of HTLV-2 infection and
subsequent pathogenicity. Infaceof this, Henineet d .4
found the genetic diversity of HTLV-2worth investi-
gating asit could beused asatool for vira subtypingin
epidemiologic conditions of blood borne, sexual or
materna transmission, and isalso handy in screening
the occurrence of unknown vira variantsby appraisng
about their Phylogenetic understanding. Their study
population included 52 HTLV-2 seropositive blood
donors, whereas 32 (16 pairsof maeand female) had
alongterm (> 6 months) sexual affiliation. Henine et
al." used asequence (LTR) of 172 bpfor theanalysis
by SSCP. Primary PCR products were retrieved by
theamplification of the LTR sequencing using BSQF6
and BSDR3 as primers. Subsequently, anested PCR
amplification of these productswasd so performed us-
ing *¥p-end -labeled primers BSSF1 and BSSR2. The
SSCP analysis of the nested PCR product was heat
denatured and el ectrophoresed along with anon-hesat
denatured control sample. The PCRamplified LTR re-
gion was also sequenced using pT 7Blue vector, and
was also comparatively tested by RFLP assay using
elght different restriction enzymes. Theresulting SSCP
analysisdataof 52 HTLV-2 samplesstudied exhibited
ninedifferent banding patterns supporting the pre-va:
lenceof many different viral genomesin the popultion.
Furthermore, of the 16 sex partner pairs, al 32 HTLV-
2 sampleshad very much similar SSCP resol utions,
thereby strongly advocating the presumption that
HTLV-2istransmitted sexually. Still more, the band-
ing patterns of single strand bandsin all casesimply
that thereis one predominantly present viral species
in each pattern, thereby backing the presumption of
the chief quasispecies lacking in HTLV-2 infected
people. Amidst, RFLPanalysis could detect the pres-
ence of only four restriction types, proving it to be
less accuratein comparison with SSCP. Out of these
samples, the ones that showed the samerestriction
typeweredirected to SSCP eva uation, whichinturn
could subtypethem by patterninginto five different
types. Also sequencing probing of two dissmilar pat-
ternsvalidated their divergenceintermsof thenucle-
otidechanges. Thus, Henine et al .[*¥ demonstrated a
high throughput and adept technique for the sub
sterotyping of HTLV-2 stains.

——=> Review

Sampietro et al.*Y have reported an SSCP tool
for the characterization of heterogeneity in HepatitisC
virus (HCV) genomesin atest population comprising
of 48 HCV infected patients who were on the same
kind of maintenance heamodialysis (HD) treatment,
and henceforth, they supposed infection to have oc-
curred by nosocomia mode of HCV transmission.
HCV isan unknown virusand isthe prime cause of
Hepatitisin patientsintroduced to maintenance HD.
Diagnosisof HCV was also addressed using reverse
transcription followed PCR anaysis. But the predomi-
nanceof asinglevira typeinaset of population or, of
aparticular geography, may hinder and limit the utility
of thistechnique. But SSCP method wasfoundto be
more inclusive and precise for the same. Serum
samplesfrom the patientswere tested for anti-HCV-
RNA-PCR trial using previously established proto-
col§227, of these PCR products, thosethat were HCR-
RNA positivewere denatured and analyzed for SSCP
banding patterns. Sequence variation in the SSCP
patternswerestudied using5’UTR of HCV and screen
for thenucl eotide substitution. HCV-RNA resultswere
indicative of 28 cases (58%) to be HCV positive at
Enzymeimmuno assay (EIA). The SSCPdataof these
positive samples could resolve and discriminate six
different patterns, out of which 3 patternsweremore
common accounting for 85% of thetotal observation.
They could a so validate the patterning seenin SSCP
andysisthrough sequenceeva uation and interpret that
the most frequent patterns were of, type 4, type 2a
and type 1b HCV/[262738 Themost frequent being type
4HCV, rarely found Italiansfrom which thetest popu-
lation was selected. In conclusion, owingtotherela
tive homogeneity of the observed variationsinthe HD
patientstreated in the same HD unit, and a so the ap-
pearanceof ararevira variantinthisunit, Sampietro
et al.*Y supposed anosocomia mode of transmission
of HCV inthediaytic environment.

Fujiokaet d., exercisngacombination of reverse
transcription-polymerase chainreaction (RT-PCR) and
SCCP analyses, have reported afeasiblemethod for
theready classification of different enterovirus geno-
types. The primer pair they chosefor theamplification
wasfrom ahighly conserved sequenceat the 5’ non-
coding region of theenterovira genomes. SSCPandy-
ssof theseamplified productsfrom different serotypes
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of thevirus, have been shown to exhibit different elec-
trophoretic profiles. Thereby, stating the handiness of
SSCPasarobust tool to effectively diagnose enterovi-
ra infection.

Lin et a.?2 havereported SSCP as ahighly dy-
namic method for the sub typing of human immunode-
ficiency virus- 1 (HIV-1). Their study reports SSCP
to thoroughly resol ute and screen between HIV-1 vari-
antseven by aslittle as one nucleotide difference, as
reflected in their electrophoretic patterns. Given the
seemingly pretentious nature of different HIV-1 strains
to bealike (acrucia point to be considered in any
immune or drug-based therapy for HIV-1infection),
such acritical appraisal about their characterization,
by SSCP, isof primeimportancein the course of HIV-
1 treatment.

Employing thetechniqueof restriction sitepolymor-
phism (RSP) involving a class of 12 restriction
endonuceases (RES), Kerr et a.[", hasreported dis-
tinct variationsamongst human parovirusB19 strains,
which supposedly were characterized previoudly under
the samegenometype. They dso could bridgealinking
rel ationship between two different strainsbelonging to
separate genometypes, which meant evidencefor the
transmission of B19vird strains, globaly. Their results
areindicated theusefulness of 4- and 5-bp REsto score
theextent of geneticdiversity, andit dsodrivesfor the
need to paraphrase the taxonomy of human B19 vi-
rusesby usingthisseriesof REs.

SSCPLIMITATIONSAND CONSIDER-
ATIONS

Single-stranded DNA mobilites are dependent on
temperature. For best results el ectrophoresis must be
run at constant temperatures.

Sensitivity of SSCP is affected by pH. Double
stranded DNA fragmentsare usualy denatured by ex-
posureto basic conditions: ahigh pH, found that add-
ing glyceral tothepolyacrylamidegel lowersthe pH of
the el ectrophoresisbuffer- more specifically, thetris-
borate buffer whichincreases sensitivity of SSCP,

Fragment length al so affects SSCP analysis. For
optimal results, DNA fragment size shouldfall within
therange of 150 to 300 bp, although SSCP andysisof
RNA dlowsevenlarger fragment size. Thepresenceof

inogecﬁtzofo_qy C—

glycerol inthegel may also allow alarger DNA frag-
ment at acceptable sensitivity™,

PCR-SSCP detects the occurrence of base pair
mutationsin segmentsof DNA, but doesnot giveany
information on types of base changes, which need to
be confirmed by sequencing.

ADVANTAGESOF SSCP

SSCP hassmplicity in usage without therequire-
ment of specia equipment and dsothetota timeneeded
for PCR-SSCP from extraction of genomic DNA to
visudization of thegd islessthan 24 h.

Radioactivelabelingisnot necessary

SSCPisasengtive, inexpensiveand rapid method
for detecting sequencevariations.

Unlikeother techniquessuch as Denaturing Gradi-
ent Gel Electrophoresis(whichisspecially meant for
mutation analysis), SSCP does not havetherequire-
ment of GC clampsprimers, gradient gel or any other
specific and costly apparatug®.

CONCLUSION

PCR-SSCP analysis is simple compared with
other PCR based techniques for mutation detection.
In PCR-SSCP mutations are detected by the pres-
ence of shifted bands rather than by the absence of
signal, asin dot blot hybridization. A few hundred
samples may be screened at once, which contraststo
some other techniquesin which relatively short se-
guences are detected-for e.g., restriction enzyme and
oligonucleotide probe analyses. The technique has
obvious advantagesfor screening of large numbers of
fragmentsfor nucleotide differencescompared witha
known sequence, and may thus reducetherequire-
ment for costly and |aborious nucl eotide sequencing.
Though the DNA sequencing has becomeacommon
technique now-a-days, theequipment isstill unavail-
ablein common laboratories and the experiment is
still costly, especialy when dealing with alarge num-
ber of samples or stainsin molecular biology stud-
ies?29, Becauseof itssimplicity and relatively high
sensitivity for the detection of sequence variations,
SSCP has become one of the most popul ar mutation
detection strategiessinceit introduction in 19891262938,
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