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3 G+C o] -2 primer set2 = Mycobac-
terium paratuberculosis®] 15900 5=} primer
setQ] 1S900/150C(5' CCGCTAATTG AGAGATG-
CGA TTGG 3)9} 1S900/921 (5' AATCAACTCC
AGCAGCGCGG CCTCG 3)& o] &3t .

Saas Ayugel £

ZdEE AN w8 G5 bAdA
£ 2718 A9t o2 Ak ge das v
Foja AABIAT F, 50p19] ¢FAE 125 U
Taq DNA polymerase(Gibco BRL, Life Technologies
Inc., Gaithersburg, MD, U.S.A.), 20mM Tris-HCi(pH
8.4), 50 mM KCl, 1.5 mM MgCl,, HE% =7} 2tz
200uMo] H &2 B A 3G dATP, dCTP, dTTPS}
dGTP, 100 pmole} forward 2 reverse primer, 18]
3 ez st XA DNAZE 100 ngo] HEE
&% %A% F thermal cycler (GeneAmp PCR
System 9600, Perkin-Elmer, Norwalk, Conn., U.S.
A)olA E 2 DNA9Q 5% & Al=stqct

o W AT FUEL AT AT &
T = t237 2t} Bb 6799 Bb 680 primerE ©]
838 739 94 oA 150337t & = denaturation ©}
Z 94O 4527 denaturation, 41°CoA] 30=
7} annealing, 18] 31 72Ol A 45%3} extensiond}
= #3 S 408 wE-slg o vlx] =t extension
72CAAM 158HE A &3] FAFo=zN g7
3} extension©] ©]Fo X E & 3}¢th. A 1S900/
150C<} 1S900/9218 A43tE T EA A4S
9] A= 94TdA 150%7F HZ denaturation
o} %, 94 oAl 30x37} denaturation, 50CeA
4527 annealing, LT 72CoA 30%7F ex-
tensiondtE 3 & 358 ¥HEEPom whx] gt
extension& 72CAlA 158E3HS A3t FA
© 2 A3 extensiono] o] FOJ A = F 3}

B 23 ALE3F WA A& glycerol, formamide,

o

-242 -



% DMSOE @502 & %:—E}o}ml BL%%
e Aot FFEL AHNES AP
C]' THEL QYRS B F "B"é% BAE
2 2% agarose gel o] &3ld A/FEE e
ethidium bromide 2 g 48 3} ZHA}st4 Tt

2 o
G+C gao] R2 primerE 0|88 Fotas

oi2iehS ol HAR S| & o}

2 A A AHE3 G+C FFo] E& Bor-
relia burgdorferi®] chromosome®]] $} X3tz 9=
Lyl #Ax}2] primer setQ] Bb 6792} Bb 6802 o]
4 SHEL AYEe) AR 19 1949
Zo] vEyuth &, 5% glycerol®} 2.5% for-
mamideE &% H7IF A $(ane 2) EE 5%
DMSOE #71etn $EEL Ag4uee 53
73 F(lane 3) RFNA WA E AR g
thZ(lane 4)°] ¥ 3t 34 ¥ DNAS <o) Wiz}
7t F88LA gol, o1& WA FFEL A4
grgo o] E9E 31er] o8 Kt

Fig. 1. Effects of denaturants on the PCR am-
plification using G+C-low primer set. A 224 bp re-
gion of Lyl chromosomal gene of B. burgdorferi
was amplified in reaction mixture with or without
denaturants. The reaction products were analyzed
on 2% agarose gel and visualized by staining with
ethidium bromide. Lane 1, molecular weight marker
of Hinfl digested pBH20; lane 2, 5% glycerol and 2.
5% formamide in reaction buffer; lane 3, 5% di-
methylsufoxide in reaction buffer; lane 4, control
reaction buffer without denaturants.
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Fig. 2. Effects of denaturants on the PCR am-
plification using G+C-rich primer set. A 229 bp re-
gion of IS 900 gene of M. paratuberculosis was am-
plified in reaction mixture with or without dena-
turants. The reaction products were analyzed on 2%
agarose gel and visualized by staining with ethi-
dium bromide. Lane 1, molecular weight marker of
Hinfl digested pBH20; lane 2, 5% glycerol and 2.
5% formamide in reaction buffer; lane 3, 5% di-
methylsufoxide in reaction buffer; lane 4, control
reaction buffer without denaturants.
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Fig. 3. Effects of denaturant concentration on the
PCR amplification using G+C-rich primer set. A 229
bp region of IS 900 gene of M. paratuberculosis
was amplified in reaction mixture with or without
denaturants. The reaction products were analyzed on
2% agarose gel and visualized by staining with ethi-
dium bromide. Lane 1, molecular weight marker of
Hinfl digested pBH20; lane 2, 2.5% glycerol and 1.
25% formamide in reaction buffer; lane 3, 2.5% di-
methylsufoxide in reaction buffer; lane 4, 5% gly-
cerol and 2.5% formamide in reaction buffer; lane 5,
5% dimethyISufoxide in reaction buffer; lane 6, con-
trol reaction buffer without denaturants.
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=Abstract=

Effects of Denaturants on the Conditions of Polymerase Chain
Reactions with G+C-rich Primers

Jong-Bae Kim', Joon-Hwan Ahn*, Yong-Bin Eom and Young-Mi Kim

Department of Medical Technology, College of Health Science, Yonsei University,
Wonju, 220-710, Korea
*Nursing Department, Tong Hae Junior College, Tonghae, 240-150, Korea

Poor yields of amplified DNAs could be resulted in polymerase chain reaction(PCR) processes
with G+C-rich DNA primers because of their high T, values. To maximize the yields of
amplification in PCR processes with G+C-rich primers, we combared ‘the yields of amplified
DNA fragments according to the concentrations of specific denaturants added to the reaction
mixture of PCR system. With addition of the mixture of 2.5% glycerol and 1.25% formamide, or
2.5% dimethyl sulfoxide to the reaction cocktail, respectively, remarkable increases in the yields
of amplified DNA fragments were not observed in the PCR systems with G+C-low primers of
Lyl chromosomal gene from Borrelia burgdorferi but observed in the PCR system with G+C-
rich primers of IS900 gene from Mycobacterium paratuberculosis. Although we were not
practically able to discriminate the yields of PCR DNAs according to the concentrations used in
this study, addition of the mixture of 5% glycerol and 2.5% formamide, or 5% DMSO tended to
increase the production of extra bands.

Key Words: Denaturants, PCR, G+C-rich primer
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