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DNA found at the scene of a crime is often damaged and degraded to small frag-
ments and remained in low quantity. Therefore, there are some difficulties in forensic
STR typing of these DNA samples. In this study, to overcome these limitations as dif-
ferent approach, we applied repairing enzyme to damaged DNA. The efficacy of a
repair enzyme system (PreCR Repair Mix) was evaluated by using several types of
artificially damaged and naturally damaged DNA. The results showed that autosomal
STR amplification produced increased yield in the DNA damaged by UV irradiation,
oxidation, or acid/heat, and DNA from dried blood spot and dried saliva spot by treat-
ment of a repair enzyme, but not in DNA extracted from old skeletal remains. In con-
clusion, a repair enzyme will be efficiently applied to forensic samples which were
damaged by UV irradiation, oxidation, and acid/heat.
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PCR <= ¥ % ¢t}. AmpF ¢ STR® Identifiler® PCR
Amplification Kit (Applied Biosystems, Foster City, CA,
USA) o] 8% Identifiler Reaction Mix 9.5 ¢} 10X
NAD+ 2.5 pl, 2.5 unit®] AmpliTaq Gold® DNA polymerase
(Applied Biosystems), 0.5 2] PreCR Repair MixE Y1
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= N o, Ak Aol AR ARl M= FH A 14 ~
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FA A B = HA L3 ~ FHoll 4799 SRS B3
i, 3 2 2u €] 57}@5 7WD} T, Aol **01 x
g A

oA ﬂ* L. lﬂ ~ HEH 16HH4 M7}EE HAN ,ﬁéfr 1.3l
o] S7HEE 7T A 2E B AR F9-E HA 1.6M ~
Ho) 5.6W9] S7HES Holw, Bt 2.309] F7HES HER]
of N A5 Az Bl AFelx] e o B S/
< Hol= A5 st (Fig. 2a, b).
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Table 1. Compositions of Reaction Mixture and Steps for Autosomal STR Amplification after Application of a Repair Enzyme

Reagents Repair (u0) Control (1)

dH,0 6.0 1.5 9.0 2.8
Identifiler Reaction Mix 9.5 3.8 9.5 3.8
10X NAD* 2.5 1.0 - -
AmpliTag Gold® DNA polymerase (5 unit/u() 0.5 0.4 0.5 0.4
PreCR Repair Mix 0.5 0.3 - -
Damaged DNA' 1.0 1.0 1.0 1.0
Place in ice after incubation at 37° C, 20 min for repairing - -
Identifiler Primer Set 5.0 2.0 5.0 2.0
Total reaction volume 25.0 10.0 25.0 10.0

Thermal cycling for PCR amplification?

95°C for 11 min;

94° C for 1 min: 59°C for 1 min: and 72° C for 1 min X 28 cycles;
a final extension at 60° C for 60 min.

'Concentration of damaged DNA was 1 ng/ul. UV damaged DNA, DNase | treated DNA, oxidized DNA, and acid/heat damaged DNA were

tested in this study.

2In case of DNA obtained from skeletal remains, 3.5 unit of AmpliTag Gold® DNA polymerase and 2.0 u¢ of template DNA was used with 5

more amplification cycle.
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Fig. 1. Comparison of peak heights
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o] Al W& 7] flste] PCR 3 Al
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=33 422 AmpliTag Gold® DNA polymerase”’} Q)

AmpliTaq Gold® DNA polymerase: pH 7.0 ©]3}olA] %*3
sl a4R )Y FgaLr EAstEY] Yl e 3 AR
= 9hs kF o] gsto] Fosth ey =4 DNA9
9} PCR 5% AAIsH] flsto] B84 71E] 34
ThermoPol Reaction Buffer®} AmpliTag Gold® DNA
polymerases 7 AF-310] PCRE F385l= %o W&
o] pH7} 7.0 o)3t= H A %o} AmpliTag Gold® DNA
polymerase’} &4 3hE]#] Jeato] - qh-go] Loyt
PCRel| &8t & DNAE T3 7 §l= AlgHado] ISl 1
HEZ 2 o= STR 5359 o] 85+ PCR 459 (e,
Identifiler Reaction Mix) & & #7goll AR&-sto] &+ 5 ub
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(Table 1). 7 A3} B vk &5 A PCR 5407 W
AetAL B 237F Uebgs 218912, PreCR Repair
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Bl AT} e Bl TS A WA P ACE A7t
g 4= QUi

5291 PreCR Repair Mixs= &4 Z£3-&oju] o]
Al G452 $eH-DNA 28 Z 43} a 4 (uracil DNA
glycosylase, UDG), formamidopyrimidine—DNA

glycosylase (Fpg), #AR 7 el a4 1V, VI, T4 Ak
U723l a4 V(T4 PDG), Bst DNA S3a4, 181l
Taq DNA A& A (ligase)olth. 72} &4E0] 7H & a4
e TR E AT ddo] | EAEE T 5T &3
£ B AEE(Ge, Al 95 49 AlE, AstE Al
85,40 &4 L/\LL) e J" o] FaH NS A
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A—Trobd W R E 971+ Fpg, UDG, 6”*P1HT7H &
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7here] Atolel] A A2 Taq DNA A @] o A4
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