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Abstract

A new detection method of PCR-primer introduced restriction analysis (PCR-PIRA)
using a specific mismatched primer was introduced to detect simply and rapidly three
instances of point mutations. The first case(BCHE Y128C) introduced a new Tsp45I
site into the PCR product from the aberrant BChE gene. The second case(BCHE
A199V) created a new PstI site in the PCR product from the normal subject and the
third mutation(LDH(H)R171P) produced a new Nrul site in the PCR product from the
normal subject. The digests obtained by treatment of these three enzymes were
separated electrophoretically on 4% agarose gel.
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chain reaction-primer induced restriction analysis) # Eii LRKRGIICEHRTH >72DT
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& &
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DNA (¥ Maniatis 5D FEICHEL THIMIK & ) REER L 72,
2) KRG DIz PCR-PIRA &

SEAZTHENE 13 McGuire 6 D HIEICHEL TIT - 722, 815, PCR K3 1 ~ 2 ug @ DNA %50
wl DS # (10mM Tris- HCl, pHS8.3, 10mMKCI, 1.5mMMgCl,, 0.01%+%¥ 7 F >, 3
mMdTT, 4% ANTP250xM, 2EOBERNTF 4 <w— 1 ug, MWEMEDNA KXY X5 -t L&
LT AmpliTagDNApolymerase 5 unit) i2fiz, 94°C, 1.5min, 50°C, 1.5min, 72°C, 3 min
1Y AI70ELT, 3594 2 NVOBIERIT->72, 2EEIRENT 74 <—3FK1IZE->T
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% 1. Oligonucleotides used for amplification

Oligonucleotide product size position of position of
Number Sequence(5™-3")*° (bp) product(nt) mutation(codon)
1 5-GACCAAGTGGTCTGATATTT-3'(+) 267 147-413 128

2 5’-CTTTCAACCCGACCCAGAAACTTGCCéTCA-S’( -)

3 5’-CCTAAAAGTGTAACTCTCTTTGGAGAAAé TG-3(+) 278 565-842 199
4 5-GGGACAACAAATGCTTCATTCAGAAGAATTTCTTGGGGA-3'(—)

5 5-AGTGGACATTCTTACGTATG-3'(+) 126 420-545 171

6 5’-TGAATGCCAAGTTTTTCAGCCATAAGGTEG-3’(*)

2 Asterisk denotes mismatched nucleotide
> Indicated as sense () or antisense (—)
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RUIWTEAL D IE SR R BCH % F FJ L 72 restiction endonuclease analysis (REA) 12 & ) K%
GRR 7Y == TR TH 255, —EEBEWRICE > T, HIRBERMEAMAONESR LK
LRI LLWIRLIERER» 2\, ZOREHAEI Ay F7 54 ~—% 72 PCR-PIRA
B2iT) 2RI 2 DREDRRBEAREDTRET H - 72,

Thbb, PSRRI R2y FL—EREEALLTTILv—%2bbWT PCRKEZTW,
T AV PR F 23R BRI HIRBER IR 2 R S8, S OHIREER 2 W THZERERD
%%, Haliassos, A¥3 X 1f Jacobson, DR &% oncogene O 5 ZRZE R DM I,
Nishiwaki, Y 6237 WY A 2 —9_D APP#EZTFH A7) —=> 2712, F72 Shibuta, K
593 BChE o K variant dftH iz 2 o PCR-PIRA %2 £ L7z, 2T TELED 3 KRROM
312 PCR-PIRA &% 3 L 72,

% 1 5% 1 BChE (128 TAT — TGT, Tyr — Cys)
IR HPFEH D A # G ITiEHR L 72 antisense primer % f\» T silent #1% % BChE o
7/ . DNA 12 PCR 24T 72,

F-1 F-1I F-III

.! yg , O : heterozyg - (D: normal subject, O: not examined

Figure 1. Family trees. F-1 : family I. F-II: family II, F-II : family II.

BERF-1-1-1, F-1-T-13 X EFEREED 3 %5 5 DNA %8415 L, 2981554t (bp)
N PCR AR 21372 (K1),

Z D PCR AR I HIREER Tspddl #fEA S ¥, 4 %7 ¥ u—2 5 LV ERukEN 217 - 72
(X2),

ZDOFRER, F-1-1-113267bp & 31bp @ 2 D FEICHEE L, T4 1 — 2% VKEITI3267bp
DAHDFKERE R S, 1-11-113267bp & 298bp DykENkE, ¥ TRE I IHIREZOER* 2
1} 7 \2298bp DUKENRAD A 2557, 6 L7z,

COBIMAKRF-1-1-11F2 F128TH A > GEREDO KR EHEAE, MEF-1-1I-Lig~F
OHEAMERTH LI L EREL T,
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exon 2

Normal 128 130

sequence 5-GAC+ » ¢+ * GTT TAT GAT GGC + - - AG-¥
Mismatched *

primer(antisense) ACTGCCG *» - - TC-5

PCR duct
(et B-GAC e - - - GTTTaT GAC|GGC - + - AG-®
Tsp 451

| S | 1

|
236 bp 31 bp I-I-1 -1 control

Figure 2. Scheme for detection of Tyr'?*— Cys mutation of BChE variant. The specific
primer is composed of 20 mer and contains a mismatched single base (A — G) at the
fourth position from the 3’ end(asterisk). The PCR product of 267bp derived from the
mutant with A — G restriction has a new Tsp45l recognition site(square box) at codon
128(under bar) and is digested into two fragments of 31 and 236bp.

Right : separation of Tsp45I restriction fragments of two members(F-I-1-1, F-1-

I1-1) of family I and a normal subject on 4%agarose gel.
W5 FK . BChE (199 GCA — GTA, Ala— Val)

exon 2

197 199
sequence 5-CC+ - GGA GAAAGT GCAGGA - + - CC-¥

Normal

Mismatched *
primer (sense) 5-CC » + GGA GAAACT G

oo M 5.GC - - GGA GAA ACT GCAGIGA + + - CC-3

i/Psﬂ recognition site

278 bp
246 bp

I ! /4 —]

32 bp " 246bp

Figure 3. Scheme for detection of Ala'*®*— Val mutation of BChE variant. The specific
primer is composed of 31 mer and contains a mismatched single base(G — C)at the third
position from the 3’end(asterisk). The PCR product of 278bp derived from the normal
subject has a new Pstl restriction site(square box) at codon 199(under bar) and is
digested into two fragments of 32 and 246bp. Right: separation of the PstI restriction
fragments of four members(F-1I-1-1, F-1I-1-2, F-1I-1-3 and F-II-1I-2) of family

II on 49 agarose gel.

YKL 3BEHNDG 2 CIl2EHR L 72 sense primer 2 T silent 1% 2 BChE 7/ A
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DNA iz PCR #4772,

AR F-1I-1-2, F-II-1-3B X U'F-1I-1-1% 3 &5 5 DNA %1% L, 278 bp » DNA
2172 (X 1), 2 PCRAERMICHIRER PstIZ/EH S, 4 %7 o —2 7 VESRKE2
T-72(X3), ZDFRERE, fHKF-11-1-10 PCR AR BRI % 6T CTG — CAG O
Pst T YIMrERAr 220 L, £ D1ER % 31732bp & 246bp DWFH % 4 U 72, F 72ffK F-11- 1 -3/
246 bp £ 278 bp 7 2 AN k&R Z 4 U, {AK F-11- 1 -213 PstID{EM %2133, 278bp Dkl
MDA ENTZ, 5T, TANFRDPEI 22y F 754 w—IC L % PstIWIWRESAL 2 K
5 ENMLMPITT 572, TORIMMERF-TI-1-23 X DERD K EHEAWE, MK F-1T1-1-312
NTOBEAERTH ), EERF-TI-1-13E%THLELREL.,

MR LDH(H) (171 CGC — CCC, Arg — Pro)

exon 4
Normal 171 173
sequence 5-AGT =+ + + = » TTTCGC TACCTT - + «TCA-3
Mismatched *
primer(antisense) GCTGGAA:+ + « AGT-5
126 bp
PCR product
(normal) B-AGT+ » = + » » TT CGC GAE CTT - - - TCA-3 96 bp
J/ Nrul
L ” | |
I I 1
96 bp 30 bp

II-1I-1 III-1-2 control

Figure 4. Scheme for detection of Arg!'— Pro mutation of LDH (H)variant. The
specific primer is composed of 30 mer and contains a mismatched single base(A — C)at
the second position from the 3’end(asterisk). The PCR product of 126bp derived from
the normal subject has a new Nrul restriction site(square box) at codon 171(under bar)
and is digested into two fragments of 30 and 96bp. Right: separation of the Nrul
restriction fragments of two members(F-II-11-1 andF-II-1-2) of family II on 4%

agarose gel.

IR 5 2FEB D A % CiciE# L7 antisense primer % H\» T silent B % LDH (H) »
4/ & DNA 12 PCR # £ L 72,

fEf& F-M-11-1, F-MI-I-2%&% W IE% 5 B% D DNA o PCR 4R (126bp) 12 il IRE: %
NrulZ2fER 3+, 4 %7 70— A7 VERKEZIT-72(X1, K4), ZOEE, E¥RE
(330bp &£ 96bp M 2 D53 E % 4 L, F 72 E{& F-T1- 1 -21396bp & 126bp bk ks %, 1R
F-M-1I-1{3 Nrul IZiEHEZRL, b L D126bp DEEFEDO AR 57z,

$oT, AERF-M-T-13ZNERDKREHEAE, HEF-I-1-23~7 0HAETH - 72,

Z DFkIZ PCR-PIRA EIIHIRERZE L2 b L WEERERIC L 5 2 DERBIET DM
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