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Abstract: To prevent illegal timber distribution, DNA markers have been used to identify the species and origin.
However, extracting high-quality DNA from timber is difficult because of its physical and chemical properties. In this
study, we investigated whether the age of timber tissue influences the yield of DNA extraction and the success rate
of polymerase chain reaction (PCR) to understand the relationship between the establishment time of the wood annual
ring and the extracted DNA concentration (ng/ul), purity (A260/A280), and PCR success rate (%) from pinewood,
a major Korean domestic species. According to the results, it was observed that as the distance from the cambium
increased, indicating that the tissue was older, the concentration and purity of the extracted DNA decreased
significantly. For the #rnM-trnV (285 bp) and rpoC1 (298 bp) regions, the PCR success rate was 100%. However,
for the rbel (1.3 kb) region, the PCR success rate was 66.67%. Moreover, PCR amplification of the rbcL region
failed at all points older than 30 years. Thus, it is deduced that as time passes, along with the decay of timber cells,
DNA is degraded, leading to a decrease in DNA concentration, purity, and PCR success rate. The results of this study
are expected to be beneficial for future applications, such as the species identification of timber, providing valuable
insights and potential utilization in this field.
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Figure 1. The crushed points along annual rings on wood disk
of Pinus densiflora. The Pinus densiflora wood disk(Z = 30
cm, thickness = 8 cm), the age of which is approximately 48
years, was cut in early October 2018.
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Table 1. Overview of primers used for amplification of DNA extracted from Pinus densiflora wood.

Annealing
Primer Primer sequence (5> — 3°) Target region Size(bp) Temperature Reference
§®)

MotV F: GCTAAAGGCATCCCAATGAG Transfer RNA gene cluster 285 59 Lee et al.,
R: TTCTCCAGGGTTGGAAATG (rnM-CAU and trnV-UAC) 2017

rpoCl F: AACGAGGTGCTCTACCTTGC RNA polymerase beta’ 208 54 Lee et al.,
R: GACTCTCGCCGTATGAAAGC subunit 2018

el F: ATGTCACCACAAACAGAAACTAAAGCAAGT  Ribulose bisphosphate 1381 o Petit et al.,
R: CTTCACAAGCAGCTAGTTCAGGACTCC ~ carboxylase large subunit 1998

F: forward; R: reverse
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Table 2. Average of DNA concentration(ng/pl), purity(A260/A280) and PCR success rate by group of samples.

Annual ring Number of DNA DNA Purity PCR success rate(%)
group samples conc.(ng/ul) (A260/A280) trnM-trnV rpoCl rbeL
2.48 1.21
1~5 3 (£0.97) (£0.24) 100 100 100
1.97 1.28
6~10 3 0.61) 0.01) 100 100 100
422 1.26
11~15 3 0.77) (0.04) 100 100 100
2.37 1.44
16~20 3 (£0.06) (0.05) 100 100 100
0.97 1.05
21~30 3 (0.16) (0.08) 100 100 100
1.67 1.02
30~35 3 0.91) ©0.27) 100 100 33.33
1.07 1.16
36~40 3 (£0.50) (0.22) 100 100 0
0.78 1.04
41~45 3 (£0.05) (0.05) 100 100 0
conc.: concnetration
The data in parentheses represent the standard deviation.
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Figure 2. The decrease in (a) DNA concentration(ng/pl) and (b) purity(A260/A280)
by annual rings on wood disk of Pinus densiflora.
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Figure 3. Example of agarose gel electrophoresis of the PCR products targeting A) trnM-trnV, B) rpoCl1 partial region and C)
rbcL partial region for DNA extracted from 1~5 annual ring group of Pinus densiflora wood. Lane L: BioFACT 1Kb Plus DNA
ladder; AS_1~3: PCR products for DNA from 1~5 annual ring group; N: negative control; P: positive control (Leaf DNA of

Pinus densiflora).

Table 3. BLAST results identifying trnM-trnV, rpoCI and rbcL region for DNA extracted from Pinus densiflora wood.

. . . BLAST A
Target region Accession no. Organism E-value Identity (%)
trnM-trnV’ MF990371 Pinus densiflora 1.57e-140 100
rpoCl MF990371 Pinus densiflora 5.67e-145 100
rbel MF990371 Pinus densiflora 0 100
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Figure 4. PCR amplification success rates. (a) DNA concentration(ng/pl), (b) DNA purity(A260/A280).
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