DEVELOPMENT OF HAPTEN LABELED NUCLEOTIDE TRIPHOSPHATE

FOR NONISOTOPIC GENE DETECTION

EEPAPORN WACHARAPLUESADEE

Té

T

390

Il

~ L
f'n n«wnanc,zv P a8

asezsvaseen

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE
OF MASTER OF SCIENCE

(BIOCHEMISTRY)

IN
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY

1993

20761



. - 'S I3 [ v Y I
JaInuniinwug AITHAUNTELUAYTATIIATUTALAS LBuLURIRa T8N

1nTnadiva
Ve 4 > P
A3 0T SsTngend
Uy nudnd anumndadia (3q.a7)

ﬂm:nssunwsﬂququﬁnUﬁﬂwuﬁ
a d
"in 1adTv29¢, Ph.D.
v yuudy , Ph.D.
Ustnta  Inuashe |, Ph.D.

SuRdNLTINNIANEY 24 NRTIRY W.H. 2537

unAAya

1170872930 0uTAUE  DNA probe AilA21M3M 1WAz NWANT18U5 101 B

) L ) v
fu DNA in8an1TRT23d0uiu fnuivmuwsnatsudaiuisudnswiiu uas
n1707993133u15A nTidentddnTfincuhundnaannfiv DNA probe  1#e19%unns

LdnIwalinNEr A AedianTun  n309a0T5 03T ARRaNL AR T AT A

]
1o * L4

- : v L
> » -~ < f ~ <
$3UnTAI290  uAnnTATIntuTan Sl N gesnan 1 0van atin 1itesannde

PavesnTidansfiniiunnmied  nrsdraainiautida115 933 0105 unn TR By
[ - ' Q' v Y ¢ . ] ] '
Tuiligin 1ﬂutaw1:auwauonwsﬂiagwuqmaau1ﬂ§181nﬂﬁﬁnquaﬁwa:ﬂwa 9 1%
L4

naululediu (biotin) nquAndenditu (digoxigenin) tfudu  Tunvefudou

U3tnauved DNA probe 1#81%lun19n523%500u

L4 []

Tunafingnd of ﬁqnﬂ7=aoﬁﬁa:ﬁaLﬂiw:ﬁaqﬁuﬁvaaﬁunﬁiainﬁﬁau%ﬁ
W 9 uardzaan 3a1acdendnantnluiaiiuiia  (dinitrophenyl) 1Dundu
aHLWﬂ:ﬂunﬁsﬁalﬂiw:ﬁagﬁuﬁvaoﬁ1ﬂ51a1nﬁ

aqﬁuﬁvaa dCTP 2 siin 1ﬁgnﬁotﬂ71:ﬁ5u fs N'-(2,4 dinitrophe-

nyl-6-aminohexyl) dCTP #3s DNP-dCTP I ua: N‘—[ 8 (2,4 dinitrophe-



ii

nylamino)-1l-aminooctyl-quinonyl-6-aminohexyl JdCTP w32 DNP-dCTP 1I
N7891ATIEW DNP-ACTP 1 Utzneudau 2 Ufifunite Uﬁﬁ%uwuantuéuuwgazﬁiu
(Transamination)T:winowye:iuves dCTP fu wie:iTuvey diaminohexane
uazuddfuannTidumiialuinuiuila ( dinitrophenylation ) ﬁn@a:ﬂiuiﬂuﬂi
FDNB d7un15831A51t%t  DNP-dCTP I1I 5utﬂunﬂ7téauﬁuszniﬁan@azﬁiuﬁwu

Uanuved aminohexyl dCTP uat DNP-diaminooctaneiau?¥ p-benzoquinone

tHudadeu

puNu§vey  dCTP %aaaa&aﬁuﬁsnuﬁiuﬂiﬂunﬁsﬁ%ﬁaﬁuﬁﬁéquuiznau
ﬂaoaqﬁuitnéwéiﬁinuawﬁuLﬂﬂﬁn random-primed synthesis LatAINEINNTO
¥93 DNP-dCTP I Lﬁaﬂ%uwu dCTP Wn17831AT1t DNA probe ﬁﬁwgaHLWﬁ:
1nfunanadey  TaudinudunT0lunnT@3n9 probe 53 % ietuiuu ey
dCTP U1:@nSnwves probe fmIutaudd DNP-dCTP 1 1afun1Tnadey Tau
4711700799 308u10 8930 10 pg éauaaaﬂs:ﬁw%nWWLﬁﬁﬁuﬁu probe i
19u4 DNP-dCTP 11

v

] ' v '
v v » [ v
Umuﬁtﬁu')'uaa‘lum‘in‘i'zmnﬁuiﬂumﬂuaqwuqmaa dCTP 1 TN

]

] ] ] 1 v
15§unﬁiuiuu§o LONIEEINITOLERINANANIN L NARR N8 NN



iii

Thesis Title Development of hapten labeled nucleotide
triphosphate for nonisotopic gene detection.
Name Supaporn Wacharapluesadee
Degree Master of Science (Biochemistry)
Thesis Supervisory Committee
Pichit Tosukhowong, Ph.D.
Vichai Boonsaeng , Ph.D.
Prayad Komaratat , Ph.D.

Date of Graduation 24 January B.E. 2537 (1994)

ABSTRACT

Gene detection by hybridization with specific DNA probe
are now extensively use in research and in routine diagnostic
work. An important aspect of nucleic acid hybridization assays
is the choice of substance used to label a nucleic acid probe
and its. ability to generate the signal. Nonisotopic labels
have been the focus of development because of the limitation of
radioactive labels in general application. A sucessful approach
is to synthesize. specific DNA probe from nucleotide analogues
labeled with haptens, such as biotin, digoxigenin. The objective
of this study is to devise a simple, convenient method of
synthesis and purification of modified nucleotide using dinitro-

phenyl group as hapten.
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Two dCTP nucleotide analogues were synthesized. These
were N‘—(2.4 dinitrophenyl-6-aminohexyl)-dCTP (DNP-dCTP I) and
N'- [ 8-(2,4 dinitrophenylamino)-1-aminooctyl-1-quinonyl-6-amino-
hexyl ]dCTP (DNP-dCTP II).DNP-dCTP I was synthesized by replacing
the amino group of dCTP with diaminohexane by transamination
reaction, and dinitrophenylation of the amino end with FDNB to
give the product. DNP-dCTP II was synthesized by linking of
aminohexyl dCTP and DNP-diaminooctane with p-benzoquinone.

The two dinitrophenyl modified dCTP analogues of
different spacer lengths were incorporated into DNA probes by
standard random-primed synthesis. The incorporation of DNP-
dCTP I was 53 % as effective as dCTP control. The labeled DNA
probe by these two analogues were capable of detecting the same
level of DNA (10 pg).

The better signal could be obtained, if the optimal
condition for DNA detection were further determined in more

detail.





