R Jn B BT A M RS
B K F B B

PCT R 11 A0 e S T A BE S 7 B L
(51) EBRAERTI3H6 (1) EERARES WO098/33
C12Q 1/68, C12M 1/00, GO1N 33/50, Al 9
C12N 15/10
43) EBABE 19984E8 A 6 H (06.08.98)
(1) EBEHEES PCT/JP97/00239 | (81) #8%EE  CN,JP, KR, US, BKN43F (AT, BE, CH, DE,
DK, ES, FL, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).
(22) EBEHREH 199741 A31 B (31.01.97)
WA ABRERE
(71) HEA CKEZER TXTOHBEFRICONT) E e S

HR&H B SLR/ERT(HITACHI, LTD.)[JP/IP]
T101 FEETRE X HBEREMT BH6EH Tokyo, (JP)
72) B#\EF ; BLC

(75) FHAE /HEA CREIZWTOR)

TR E(ANAZAWA, Takashi)[JP/IP]

FE#A T2 (UEMATSU, Chihiro)[JP/JP]

T 185 HEHE S FHEZ 7 #3-8-1 Tokyo, (JP)
[ ¥ Fn & (OKANO, Kazunori)[JP/JP]

T353 HEREANARTS-17-2-402 Saitama, (JP)
#JE % L(KAMBARA, Hideki)[JP/IP]

T192 FR#ENEFAALEF A 1-4-3 Tokyo, (JP)
(74) REA

FELE /IS (OGAWA, Katsuo)

T100 HEHFRARALON—T B5%E15
BRStt B SZBUYERTA Tokyo, (JP)

(54)Title: METHOD FOR DETERMINING NUCLEIC ACID BASE SEQUENCE AND APPARATUS THEREFOR

CHRADLAT R ERFIRE SRR OB ERCSIR ERE

(57) Abstract

A method for determining a DNA base
sequence which comprises fixing in an
extended state a molecule of a single-stranded
sample DNA (7) carrying a bead (5) at one end
thereof and a magnetic bead (6) at the other end /\/
within the visual field of a fluorescence
microscope by means of a magnetic force (11) ]
and a laser trap (3); binding a primer (8)
thereto; effecting an extension reaction (10)
with a polymerase to thereby cause the 2
incorporation of a single chemically modified

nucleotide (9) alone labeled with a fluorescent I
substance differing from base species to base // I8

species; measuring exclusively the fluorescent
substance thus incorporated as a fluorescent
microscopic image by the evanescent

irradiation (13) with an excitation laser (1); 150nm / } ) \ ) )
0

determining the base species from the s
fluorescent substance; liberating the fluorescent

substance with which the incorporated

nucleotide has been labeled by the evanescent

irradiation (13) with an ultraviolet laser (2);

and then effecting the step of the incorporation of the next nucleotide followed by repeating these steps. Thus, the base sequence can be
determined by using a single DNA molecule, and a DNA consisting of several hundred bases or more can be efficiently sequenced.
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