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Influence of Nanomaterials on Heat-Induced Denaturation Process of DNA

ZHANG Zhi-zhou, JI Qiao-li, CUI Bao-ning
(Teda Bio-X Center for Systems Biotechnology ,College of Food Engineering and Biotechnology,
Tianjin University of Science & Technology , Tianjin 300457)

Abstract: In the process of genetic manipulations,DNA is often treated by high temperatures,as in the polymerase chain
reaction (PCR) where DNA is subjected to big temperature fluctuations. Therefore the heat-induced denaturation process is
closely related with efficiencies of DNA manipulations. When a 1 972 bp short X DNA fragment was treated by agarose gel
electrophoresis at high temperature,a lower band with the size of about 1 000 bp repeatedly appeared;Moreover,the lower
band can be resumed to 1 972 bp after a few hours incubation at 37 ‘C ,while the 48 000 bp long \ DNA only demonstrated
dispersion after the treatment of high temperature. In this study,it is found that different nanomaterials differentially
influenced the heat-induced denaturation process of DNA by changing the behavior of the lower band that might possess a
specific structure never reported. The results suggest that nanomaterials change the temperature sensitivity of DNA structure.
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1.1 EFEZ#8

X\ DNA (0.5 pg/ pL) .Lambda DNA/Hind Il Mar-
ker .DL2000 Marker Bitfighi .51k 25, %2k BBI
/Nl Taq B (SU/pL) (10 x PCR buffer . dNTP



(2.5 mmol/L) .Mg*" (25 mmol/L) . 5|4, 4t 5% 8 5 F}
R RABRA A TTAKRRAR (<10 nm) , i
P IEGRBHE A BR A ] 5 IR 4 (10 nm) (BR1KA |
FBETRANOKRAE | ZRERANKE |, Sigma A v 5 @ X174
i DNA Mlu I liff, NEB 22+ ; A Hil#84l/K.
1.2 ZWHE
1.2.1  H&HRBAEEFR

KA R TT LA B . AR A KA o ki
W 573 B 10 mg 9KAHREF K 1.5 mL
B, EAMT RS 30 min, BES A 990 uL K&
Ak, )5, E S KQ-250DB M ki vEHL
200 W 7 2 ~ 3 h, B2 i) ) Bl PR R A
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& 5-GCGTCTGTTCATCGTCGTG-3' . PCR 14k
% (25uL) :2.5uL 10 x PCR Buffer,2.5uL dNTP
(2.5 mmol/L) , I F #5149 (2 pmol/L) % 2.5pL,
0.5 L A DNA (0.1 ng/uL) ,1.5pL Mg*" (25 mmol/L) ,
0.5 wL Taq R4 (S U/pL) , B4R HOARFH K
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A 34T PCR JEFF: 92°CFASYE 3 min; 30 MEHF
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. VK45 395 ] BIO-RAD 170-8026 FIBEIE AR 4X
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Tab.l1 Comparison of the influence of different nanomaterials on heat-induced denaturation process of A DNA
Lambda DNA 1972 bp DNA
PUAKIEL WML/ L (VA A AR RG2S ) VRN L (VA FAERTEIEZE, 1000 bp AL )
1 2 3 4 5 6 7 1 2 3 4 5 6 7
2 X IR vV vV VvV vV vV vV vV v
0.1 vVovov oV 1 vV vV vV vV
CNP 0.5 vVovov oV 3 vV vV vV
1 VoV v 5 vV %
5 vV
0.1 v vV Vv 1 Vi v/ \/ v/
SWCNTs 0.5 v v VvV 3 Vv vV v
1 VoV oV 5 NV v/
5 vV
0.1 vV 1 Vi Vi
MWCNTSs 0.5 vV 3 Vv
1 v 5 Y
5 v
0.1 vV 1 vV vV vV
Colorless 0.5 vV 3 Vv Vv Vv vV
AG 1 A VARV 5 vV vV vV vV
5 Y
0.1 VoV vV Vv 1 vV vV v vV vV
AU 1 VoV VvV 3 vV vV vV % %
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2.2 1972 bp B A DNA #AIERTHIL “ T BI5E
IESKIE
221 “TFAHT RILGG—A% T4
WKl 3 frs , ACPRFTS 1A B R 1000 bp (1)

“Ta " DNA, 3k 37 ‘CAHLS , AT IR 4r a2k
IFCRAKE. s M 2 DL2000 2 T bric ;s 1
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Fig.3  Experimental validation of the lower band which
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7 e at ) SE I U BN & g | T LI R A 35 A
VISEI0 5 B3N b FR Uk 4 SR 2R B, ] IR &R DR Aor
B, IFH A SRR LL T A AE R DNA
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