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Single strand conformation polymorphism (SSCP)
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SUMMARY

We investigated the effects of electrophoretic gels, buffers or temperature on SSCP pattern by
an automated electrophoretic system, Phast System. The electrophoresis on the 12.5% homoge-
neous gel gave the greatest difference in the mobility shift by genetic mutation. The SDS-con-
taining buffer increased the resolution of each band as well as the sensitivity of detection in
most cases. However, for certain mutated sequences, the native buffer was superior at
detecting mutations. The mobility shift is also temperature dependent irrespective of native or
SDS buffer condition. In any new mutation sequences, it is difficult to determine which is
the better condition to detect the mutations, SDS or native buffer ; however, the SDS-containing
buffer may lead to a better sensitivity of detection- In conclusion, it is important to perform
SSCP analysis under SDS buffer condition as well as native buffer condition in all cases.

Key words : polymerase chain reaction (PCR), single strand conformation polymorphism (SSCP),
genetic mutation, SDS, temperature.
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PCR #IEL 7z DNA Lk a7 3 FEEEHE (95%
formamide, 20 mM EDTA, 0.05% bromophenol blue,
0.05% xylene cyanol) ZEREAL, 80°C THEMX
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buffer, pH 8.1, 0.55% SDS, native |% 0.88M L-
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(304bp) i_normal _
LDH-B3 [ S131R hetero
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Y147U homo
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(380bp) | R173H homo
1normal 803
LDH-A7 (E328U hetero
(313bp) {R314C hetero
normal

(266bp) | A539Y hetero

CHE4 normal -
A539Y homo

Fig. 1. Effect of different electrophoretic gels and different buffers on SSCP electrophoresis.
PCR products containing genetic mutations were subjected to SSCP analysis, using 7.5% or 12.59
homogeneous gel, or 8-259% gradient gel. Buffers used native and SDS. Stained bands show ssDNA
on two homogeneous gels. On 8-259 gradient gel, stained bands with slower mobility are ssDNA
and those with faster mobility are dsDNA. Anode is to the right.

Table 1. Sensitivities in detecting genetic mutations with different electrophoretic
media and with different buffer solutions.

Native SDS
Mutation Gene, Exon N(zi‘et(()efctceiises
7.5 12.5 825 7.5 12.5 8-25
Y147U(TAT—-TAG) LDH-B4(380bp) — — - + + y 3
R17BH(CGC—CAC) LDH-B4(380bp) — + + + + + 5
Y1740 (TAC—TAA) LDH-B4 (30bp) —  + + - + = 3
S18IR(AGT—-CGT) LDH-B3(360bp) — + — + +  + 4
E328U(GAG—TAG) LDH-A7 (318bp) + + + — — - 3
K 6E(AAA—GAA) LDH-B1(804bp) - + + + + + 5
A 35E(GCG—-GAG) LDH-B1(04bp) — + — + + + 4
A539Y (GCA—ACA) CHE 4(266bp) + + + + + + 6
No. of cases detected 2 7 6 6 7 7

+ stands for detectable mutation.
Electrophoretic gels used are 7.5% homogeneous gel, 12.5% homogeneous gel, and 8-259§ gradient gel.

= ] ==




B ALsE 1994 ; 38: 98

5°C 10" C

S131R homo
S131R hetero
normal
4 2bp hetero
4 2bp homo
Y147U homo
Y147U hetero
normal -
R173H hetero
R173H homo
normal
Y1740 hetero
" normal
%gg4g;) {K 6E hetero
A 35E hetero
LDH-A7 E328U hetero
(313bp) | normal
A539Y homo
?ggébp) {A539Y hetero
rmal

LDH-B3
(360bp)

LDH-B4
(380bp)

airi
i
i

i

g},

i

i

SDS
Fig. 2.

NATIVE

Effects of different temperatures and different buffers on SSCP electrophoresis.

PCR products were subjected to SSCP analysis using 12.59 homogeneous gels, and SDS or native buffer.
Electrophoretic temperature was set at 5, 10, 15 or 20°C by Phast System programming. Anode is to the right.

Table 2. Effect of temperature on the sensitivity for detection of genetic mutations.

TGCA TGCA

Fig. 3. Direct sequencing of the re-amplified exon
3 of LDH-B gene (a case of LDH-B variant
with S131 R mutation).

Abnormal migration bands found by SSCP analysis
were cut from the Phast Gel, re-amplified by PCR,
and directly sequenced. Circles and triangles show
the positions of mutation.

Native SDS N r
Mutation Gene, Exon ?j' to Vtceéses
5°C 10°C 15°C 20°C 5°C 10°C 15°C 20°C ehecte
Y147TU(TAT—-TAG) LDH-B4 (380 bp) + + - - + + + + 6
R173BH(CGC—CAC) LDH-B4 (380bp) + + + - + + + - 6
Y174O(TAC—-TAA) LDH-B4 (380 bp) + 4+ + - - 4 — 5
S181R(AGT—-CGT) LDH-B3(360bp) + + + - + + 4+ o+ 7
4 2bp(TTCC—-TC) LDH-B3 (360 bp) + - - = + + + 4+ 5
E328U(GAG—TAG) LDH-AT (313bp) + 4+ + + - - = - 4
K 6E(AAA—-GAA) LDH-B1 (304 bp) + + + + + + +  + 8
A 35E(GCG—-GAG) LDH-B1 (304 bp) - + 4+ 4+ + + + 4+ 7
A5390Y (GCA—-ACA) CHE 4 (266bp) + 4+ 4+ 4+ + 4+ +  + 8
No. of cases detected 8 8 7 4 7 8 8 6
+ stands for detectable mutation.
g mutant normal )
134 Cys 6° "Mt i Cys (LDH-B3, S131R) #4 oW 0L, i PCR %RH
Asp oA Aep BARRS YEA T -7 WO H Ly Fhd PCR
PR g o= PRI L AN, HERFIREENZ0E $EAT
131 Arg@.‘: Ser 131 - A
Tyr TA Tyr %, Fig. 3ITRL7c & D ITAL S CADEEIHAL 72.
G
Lys A Lys
val oT¢ val =B
127 11e ATC Ile

SSCP JFE:l3, MR ICRETI Xvlicr v 7
(DNA) ZKE2H A ZDEY T2 INVTI FFw 7

— b EEHEAELT, 77 vTHAILEEI Y b —
WELUISHSEKEIL T, MIHRE, HRikicEsEs
525 3RFAEEBELEAT v TR METDE, £T9
v 7 DNA %35 N3 BBET, 205 VORI
KO BRE S E — VAT A, RICKEIH O v DL
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WEMERNITUE 4 — VI K& RILE. INbik
B2 Ed 5 LT, ERERIERICKESHMETS
%, ARV T 7 2 bV 2T AIZEROF L -
F—ZEALCAREREBEETHD, METLIEXD
DTS, A7 5 A TH—FZGTR—OY
v 7 v (PCR MIBEY) #kEIL 72854, 13I3RH R
MHELN, HFREDETEDODTRIFTH-72. TDX
S IMEMAETA T 7 A MY RF A% T SSCP ¥k
ez — VI RIZTHEARG LR, kBRI VI
ssDNA DOpkdEh e 4 — v 4 343 51213 12.5% homo-
geneous gel DSEWEHBAL 7o, BRSSP DX DI
dsDNA 1cDAEEARLTD, dsDNA DIF D HSEE
OB OREBERAZWS L4 554, ssDNA, dsDNA
Z RWHICFHEC & 5 8~25%, gradient gel 23EF| &35
ZAeNb. BEBIUONy 77 —OEFREERBOE
HERMFICT U THEIBE#EL TS, &<IC native T
BIREIC K 2B A2 B Z0 T

SDSI3paA 4 Y HRmEEA ORERN L SDOTRS ¥
22y OEEEAL - B, 2 vy LESLT—EDAD
BEiE b, HTREEDKDORY T 7 YNMTIF
FUELZKBICANSN TV SA, DNA OEXSKENIC
BHOSNTOEWD. SSCP LR LIV SNS S
) ko —nid, FONEREICKIZIERRBAS LTI
VA, FFOEMMER OO D EE Nl 3 kS
DI U/ SBT3 RO BEEICHEEL P
FTLRBBEEZONTVAY. 4EIANT SDS &, WkE)
thdss DNA & OMHEERIC XD Sk EICEEL~ A

Ny T

NATIVE
L |
LDH-B (R%rénietero
exon 1 | A3SE hetero

LDH-B JS131R homo

S131R hetero
exon 3| | normal

normal

A539Y homo

A539Y hetero
LDH-A {Eazau hetero

exon 7 (R314C hetero

CHE
exon 4
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TWbsDEFEZLNS. 2L T, LDH-B4 0ZEED
K HIC pkEoe 2 — v native & HEZL TNV FAIZ D
BISERELT. i3, SDS BMEELTVWAV RIS
VE LA NI DRTVD, —DDEFITNL 2h
®#ﬁ%t0©¢<m@,ﬁ%ﬁﬂ@&b@tmﬁmf
ND/NY F OB EEHZ 5w, BillzhH

Rieoid-tceE21o6505. L»L SDS @f‘EFﬂ%ﬁ

BTHY, FHELITHEIIEN TR,

7 5 A bv 2T LAEERES )V (Phast Gel) (/&0
A3, AARIIT N v N AsEEE S NI S Y FETERRT B 7
O, BHSEOHHETE ., Lich->T, K&y
THAEHT b0 EEZ SNk, LarL—HTIR, 7
7 A MY RATFLAMNEL EHBHEORY T Y NVTINE
KukEHESHNUT, RYPaETRIIT AT EICEDFE
HRIC SSCP B TEBbDEEALNS. HAEL
T, H—{b¥E R0 12.5% homogeneous gel (£
9x9cm) T SDS Ol TIKIREE T 30mA O
ERHTIKE), Fttofgery rERWTHREBL
LA, BEEEFTAHENY FOREMNZIZAETH -
7- (Fig. 4). ¥72, 77 A VPV RATFLTHEONRERE
Ffkic SDS oikBIZHEDIE 5 BEF OBRBICELTH
bEEZL BN

SSCP H:DBIDOHE CTOIGH EL TN T nBREA RS
WIS 2 L8 T&E e, Tbb, BER/N Y FEM
VLTIV EMNTENR, ~ToRRETLR=E
DRWICER U THITT A EMNTE S, HPEBTHT
BADBZDNY FEYPOHTDR, A=+ 5 V2475
T4 =TT 4 NVLEEFNVERS LADETITO X VHS

* native,

SDS

+ = i
Fig. 4. An example of SSCP patterns on regular polyacrylamide gel electrophoresis.

SSCP electrophoresis was performed under native and SDS buffers, using 12.5% homo-
geneous gels (9%x9cm, DAIICHI PURE CHEMICALS), at a constant current of 30 mA and
at 8C. After electrophoresis, the gels were stained by the silver staining kit (Silver Stain

“DAIICHI”).
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DICHREEZL SN,

M@ LT, SSCP HETHRIELPTWOML LI LHD
FRIGER S TR ELTRETI RN, EofeTirEL
RDFhIIE S 42 DNA BB 0 ERIlicES X
N3, LehisT, —20RBREOHLTERDFES
HETIORBRTHB. 7NV LICHKEAY VO
& (12.5% homogeneous gel, 8~25% gradient gel),
Ny 7 7 —%M (native, SDS), KENEEICX->TH
HERpED 5700, BEEMELNIETC EBEET
b5, bivbhid, SDS |3 15°C, native | 10°C »
5°C T 12.5% homogeneous gel # HCHKHT 3
OMEL, NIEA - REOBHICIZ 8~25% gradi-
ent gel SFATH S LEZL, BFEEOKRHIGER
LCEROBERTEREHVIZLDDH 5.
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<, SDS Ny 7 7 —%ROkEIZEMET native ®
SIS EbF o BVREBERAR. 0, ERORE
Bick->TROThhONy 7 7 —ICR - TEBESGE
RS SDOSEEL . BESHIDBRICIKE $ % —V
LA U, T o DkE Y% — VY IIERATT
WTEIND, —DDOURERBGEDOH TERDFELY
ETHORBEHTH L. BHAXEAKOER (12.5%
homogeneous gel, 8~25% gradient gel), /Ny 7 7 —
&M (native, SDS), MKENREEIC X » CTHRHZIEIE
DB, FETHIEERLCEBOLBE2BNIZT T EN
EETHA.
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