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EHERHEORNA) OEMICIE. YTXI I AT UIMERNREE 2T 5 ENHSHN
ERRoTNWDB,

DL, BEFEITRITAAF VITEIRURIRHEEERNDSEDTH S,
BaFcOTEICEBLT,. DNAZTESBAZEBM EICEE(T S Z&ICKD, YT/ F
I NA T ERRANCEAIT B YR R TRAICERE L.
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BETZEICBWT, XOEETRRIGRRTOEREHRA - EET 5113, DNA FE
FRFI DR & B FRHICIT A D ZEMMFE LW, TOBMDEZDITIE. HEEER) TR
FMAZFAL T, SECHDBEREERELELT 74 274 —F v ES U —BRUKE)
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2. WIFERRE

(DDNA O > a s — b DAL
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WHDIFEE<HIEENS., M4ITBT 5, peakl IFBLKATIEDRK G Adn < —,
peakd [FEBREH L TRBRRIEE =)L DNA, peak? A B HESMEIT/N S 1
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BURER DN ITH L Ta P ay — N OBBEENEIGENZ EN S, &L 7= DNA
A2Vay— MeRUEEME L THRAS SHW Lz,
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FrYESU—REROT7 2 —X R BF v ESY—2EE Y ITHE> THEEZ polyAAn
TUEL ., BREBREZWIMHE LZdORMEAL -, WKEHEEIL 5nM Tris-Borate &K
(oH 7.4) EFTERED NgCl, 2E50 LD ICHH L=, FrESU—RICEALESRY T
— (DNA-polyAAm. polyAAm) ¥AWRIZ. ERAKZ L EICHERL. KEEEREFR RS 25
DESICHB Lz, Fv 57U —REEIZ polyAAn IEIEZFEA L8, O3> 0ab — M
BEeFvyES)—OHRBETEALE, —EBELHML TREIED Y Z)VL DNA 2k
Ulztg, B2 AL TESIKBIZfTo 72, BIEEICEBMK, KEHEEROIEC 10 93
DKALTHFYESTY —HNEWESE Lz, REREL TS Vay — MEKRORDDIT,
polyAAm VAR % A W= BEIT DWW T H EREORIE 2175 7=,
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X VFAF RO 12 E&ERAD ) ZER L,

VRENEEIC MeCl, 28 £/AVBA T, polyAdn BIEEEAL TS, a2>Yas—k
BREHEAL TS, ), & WD, WD) ([dA), DKEEEICENIR SN, Bafpes
BT Z SV TERN S Tz, KEIAIT O NeCl, IBEAEAT 21000 T, RO —2
BN THRE SN, ZNERKSIRBTH2AFVIXZLFFROY VA4 & Mg
A A I ERARENER U TR OES BRI L2z TH 5. polyAAn KT
& MeCl, BER BN TE—OE— 2 MESNZDICK L, a2V ay — MNEKTH.
MgCl, W EE DBIRIT LS THIIC E— 2 TR DZHE Ly 75 M MgCl, 2RI L= B a1, =
A=W SNz, B —2 2RE LR, #1508 AA), (A1) (dA)  THEM [A) ,,
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BXEFABET T4 =254 — VN REOHBEEROREEHB S0, HNFHFIEC
LD DNA ZESHAORRIEE (Tn) ZHEL7Z (X 6), ZOKEE. MeCl, BEDERITH
WTnIE EFH L. WTHNDOMgCLIBEITBNTD D, (dA) ,DIFEDHIAD 5+ (dA) dT) (dA) 4
LDbB@EMNo Tz, LN T, KEIAKICMgCL, Z2FmLzZ ik, kERe &y 7
A =T 4 —UHY ROMEEROBRIIMMERL., KOREBR_ESBAZEMRT S (WD),
DE>IMEBNTHRESINEEEXSNS, DNA —EsVAORERICHELRIZTTRTL
U TN & Y &S BHRICHRINT 2 Z &k o> T BYRDBERFERETED ZEAUR
Banz?, 5, —HEBRIMO R SEF B (L) ([dT) (dA); & ([dA)4(dT) (dA),
IZDOWTHBE L, 1M Mgh 1 A U EE T T, MEFLREIHBETCES I L&2RLT,

(b) 7 VBB FADA

KA EICENE, 774 =254 —UH> ROBEEEFNH LT, —HEDI AT Y F
EAS ZHIE, HEHE —IERBRAEEZ B TE S &b o, EBORHRERT
3. EREBEETFOEEESIOS b —EEDQAHBHL ZHNDI 0, X e Df
CEEFELTASNTVS cK-ras #aTId 12 FBEH DI B> OEEEF] GCT AY AGT 12
TRUTHH VEBIESRITIENHSNTWS, T I T, & ACE iENEMSERES %
BT AEBOKRREEFICOVWTHENTH S0, c-K-ras BEFOI R D 10-13 FH
OEEFFI (12 ner) ZANWTHE Lz, 774 =T 4 —UHRETHDNAE 11-12 #H
DO R OEERFNCHFL tner 26 /A L7z, TS OEEERFIZLTITRT.

c-K-ras (codonl0-13) IE#T 5 -GGA GCT GGT GGC-3'
c-K-ras (codonl0-13) ZEM 5 -GGA GCT AGT GGC-3'
TI4 =54 —UHR 3" -CGA CCA-5’

a2 Pal— NERERWT, KEVARIC MeCL,(Ind) Z2RMLIZBEITOH, EFELE
LR ENEETH I ETHRBLEZ (KT, TOMD c-K-ras BEFOLERMITONTSH,
E KB 2R ET UL, ERBMEERMESHT DI ENTEL, ZOLDIIT, #
M B HES 2 AT 5 EBROBRBETFICN L TOEFRIENTH O . BETZHAOD
BANHIFENS, ZCTRICRAL TBERZVWOR, 23 LEE—V 0BT S
SAERENIT, EEIDREHER W USRI OBRMAHN 5N 252, FHETEISHMED
RUFRI I LA T VBEERET LT TENEERL THERTH S,
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BB - IREE ; 26°C EANEBJE ; -15kV B E ;
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(%5

7 ACE 3£ TId. CGE TIINBEREE T H HEHE DFE L W—HHELE ik 2 B 5 R RAYIC
DEET D ENTE R, ZOFEOFAIZLULTOZDTH S, — DI UBEEHEF DU
> N DNA & #eik DNA DM EAER LIS —R TITbN 5728, IEHRICHIT 5 DNA-DNA
MEERICHETAHRAZIFIELOEESEICTELIETHS, TDED, DNA_EHH
A DRFEMEE IS 2 EF Mg 1 4 >) Z20BERICHRNT 5 2 EICk > T, mil/R s BEs
BERGITRETER, BI—DEFF Yy ETU—RNIKFEALEZDINA D> Doy — RS
ICHRERETERZETHD . DR E/RSD DNA B U T A > R DNA DI EELS 24
ZABZEWRE ST HACFYETU—Z2ANTRLABOTMRIIGHATESLZETH 5,
PLEDOFIEN S ARFEE, BENOEERERFZNE L TCANRENS.
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Magnesium Ion-Dependent Diagnostic System for Gene Mutation

Mizuo MAEDA, Graduate School of Engineering, Kyushu University
Yoshiki KATAYAMA, Graduate School of Engineering, Kyushu University

It has been found that small mutations of certain genes are the definitive origin of many heritable
disorders and cancers. Such new findings have highlighted the importance of gene mutation assays based on
the difference of DNA base sequences in diagnostic or medical field. ~Capillary electrophoresis can be a good
candidate for an ideal method on such gene analysis, because the methods can be performed with trace amount
of samplgs, high resolution and shorter running time. We describe here an effect of oligonucleotide, which
was introduced in poly(acrylamide) as a branch, on the recognition of an overall sequence of sample DNA
fragments. = This method posée‘sses real potential for the gene mutation analysis.

We studied the affinity capillary electrophoresis using (dT),, as an affinity ligand. (dT),, was
immobilized on poly(acrylamide). If magnesium ion was not added, every oligonucleotide was detected in
very similar manner to the case of simple polyacrylamide coated capillary. In contrast, the addition of MgCl,
brought about a dramatic effect in the detection of (dA),, which is complementary partner of the immobilized
(dT)y,. The peak of (dA),, was gradually retarded with increasing concentration of Mg?, and finally separeted
from all other nucleotides havinng one base mismatch. The peak retardation of (dA), in high Mg?*
concentration would be due to the enhancement of affinity of (dA),, with the immobilized (dT),,. Mg* is
known to stabilize a DNA duplex, making tight complex with anionic phosphates in the DNA strand.

To generalize this affinity capillary electrophoresis, we applied this system to an analysis of K-ras
sequence and its one base mutant. Ras protein, which is a family of small G-proten, is very important in a
cellular signal transduction for cell proliferation or differentiation.. It is also reported that a point mutation at a
certain base on codon 12 in K-ras gene is one of the major origin of cancer. Thus, anti-sense sequence of c-K-
ras codon 11-12 (5'-ACCAGC-3") was immobilized on poly(acrylamide) chain. The results were very similar
to those of analyses of (dA),, and its one base mutant sequences using the (dT),, carrying poly(acrylamide).
Detection peak for c-K-ras codon 10-13 (5'-GGAGCTGGC-3‘), which is complementary partner of the affinity
ligand, again gradually retarded as increasing Mg?* concentration, while the one base mutant having the
sequence of 5'-GGAGCTAGTGGC-3' was clearly separated from the wild type in the presence of Mg? at a
concentration of 250 4 M..

In this system, only the peak for the DNA fragment, which has perfect complementary sequence to the
immobilized ligand, should be retarded with controlling the Mg?* concentration. Thus, the mutation of certain
gene would be simply determined by the base-line separation of peaks under an appropriate Mg?* concentration.

This method would allow quantitative determination of normal and mutant genes at the same time on-line.
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