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Abstract: In the study, specific primers were designed based on the CO 1 gene sequence of Polyrhachis dives.
By optimizing the genomic DNA extraction method and amplification conditions, we established an efficient,
specific, and accurate DNA molecular identification method for Polyrhachis dives. In this method, the length of the
target fragment was 294-308 bp, and the other counterfeits had no target bands. In this paper, the specific
identification method of the origin of Polyrhachis dives established can be used to identify the medicinal materials

of Polyrhachis dives accurately.
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Table 1 Sample information
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Sample No. Source area Batch No. Type Sample No. Source area Batch No. Type
S1 Tongren, Guizhou 210501 Decoction pieces S16 Shaoguan, Guangdong 201209 Decoction pieces
S2 Tongren, Guizhou 210502 Decoction pieces S17 Shaoguan, Guangdong 201210 Decoction pieces
S3 Tongren, Guizhou 210503 Decoction pieces S18 Shaoguan, Guangdong 201211 Decoction pieces
S4 Yulin, Guangxi 210504 Decoction pieces S19 Shaoguan, Guangdong 210101 Decoction pieces
S5 Yulin, Guangxi 210505 Decoction pieces S20 Shaoguan, Guangdong 210304 Decoction pieces
S6 Yulin, Guangxi 210506 Decoction pieces S21 Fujian 210308 Decoction pieces
S7 Jishou, Hunan 210507 Decoction pieces S22 Yingde, Guangdong 211217 Decoction pieces
S8 Jishou, Hunan 210508 Decoction pieces S23 NIFDC 121226- Control sample
S9 Jishou, Hunan 210509 Decoction pieces 201102
S10 Mianyang, Sichuan 210510 Decoction pieces S24 Guilin, Guangxi 220615 Fresh sample
S11 Mianyang, Sichuan 210511 Decoction pieces S25 Yichun, Jiangxi 220802 Fresh sample
S12 Mianyang, Sichuan 210512 Decoction pieces S26 Unknown 220914 Decoction pieces
S13 Kunming, Yunnan 210513 Decoction pieces S27 Yichun, Heilongjiang 220927 Decoction pieces
S14 Kunming, Yunnan 210514 Decoction pieces S28 Changbai Mountain 220928 Decoction pieces
S15 Kunming, Yunnan 210515 Decoction pieces S29 Xizhang 220929 Decoction pieces
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Table 2 Specific primers used in the PCR process

Primer . Amplicon
The sequence of primers (5'-3") .

name size/bp

PPD-1 F TGAGCTGGAATACTAGGATCATCT 598
R CCGAAGGGTCAAAGAATGAAGTA

PPD-2 F GATTCTGACTTCTTCCACCTTCAA 383
R AGGATCACCACCTCCCGAA

PPD-3 F GATTCTGACTTCTTCCACCTTCAA 325
R AGTATAGTAATTGCTCCGGCTAGA

PPD-4 F ACAGGCTGAACCGTCTATCC 301
R CCGAAGGGTCAAAGAATGAAGTA

PPD-5 F GGAACAGGCTGAACCGTCTA 304
R CCGAAGGGTCAAAGAATGAAGTA

PPD-6 F GGAACAGGCTGAACCGTCTA 308
R CCTCCCGAAGGGTCAAAGAA

PPD-7 F ACAGGCTGAACCGTCTATCC 305
R CCTCCCGAAGGGTCAAAGAA

PPD-8 F TGAGCTGGAATACTAGGATCATCT 253
R TTGAAGGTGGAAGAAGTCAGAATC
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Table 3 DNA extraction results of different extraction methods (n = 3)
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Extraction method Crack time/h Crnmy = OD s/ C /g il
/mmol-L A B C

Improved extraction of protease K- phenol 2 250 1.95/401.2 1.94/448.7 1.93/396.5
Improved extraction of protease K- phenol 5 250 1.87/442.0 1.92/466.1 2.00/465.6
Improved extraction of protease K- phenol 8 250 1.81/501.6 1.92/587.7 1.88/454.3
Improved extraction of protease K- phenol 12 250 2.00/654.5 1.99/615.6 1.97/664.8
Improved extraction of protease K- phenol 12 50 1.59/444.3 1.60/489.4 1.58/478.3
Improved extraction of protease K- phenol 12 2 1.62/445.9 1.66/413.8 1.65/403.0
Extraction of protease K- phenol 12 250 1.63/758.0 1.68/934.1 1.64/911.5
Salt out method 12 2 1.56/354.6 1.56/370.7 1.54/334.1
Cell/Tissue DNA isolation mini kit 4 Unknown 1.09/1.77 1.16/2.159 1.06/1.736
Insect DNA Kit 4 Unknown 1.88/8.89 1.94/8.77 1.90/7.83
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Table 4 DNA extraction results (n = 3)

OD . 005/C / ng-pL”
Sample No. N B C
S1 1.47/216.3 1.48/238.6 1.44/145.6
S2 1.52/193.6 1.51/179.2 1.52/178.5
S3 1.53/183.1 1.50/152.4 1.49/178.8
S4 1.69/120.1 1.63/119.1 1.69/106.3
S5 1.59/130.8 1.67/125.5 1.58/135.2
S6 1.69/104.1 1.66/80.6 1.73/105.8
S7 1.64/113.7 1.63/104.5 1.63/96.4
S8 1.75/214.5 1.69/222.8 1.80/222.9
S9 1.87/231.3 1.85/250.9 1.86/241.4
S10 1.81/276.0 1.87/308.1 1.90/315.4
S11 1.76/301.3 1.72/348.0 1.73/304.7
S12 1.81/227.8 1.74/213.4 1.71/220.2
S13 1.47/245.9 1.55/341.6 1.61/336.7
S14 1.61/353.3 1.75/312.3 1.63/260.3
S15 1.71/271.8 1.53/227.7 1.67/363.0
S16 1.76/303.9 1.78/291.4 1.83/283.9
S17 1.79/415.2 1.78/443.1 1.87/338.2
S18 1.96/408.6 1.9/348.2 1.96/406.0
S19 1.58/318.3 1.6/332.4 1.64/381.1
S20 1.75/493.6 1.82/475.3 1.82/483.0
S21 1.88/553.2 1.86/556.9 1.96/603.9
S22 1.88/272.0 1.96/240.6 1.82/270.7
S23 1.99/261.2 2.14/232.4 2.06/286.0
S24 2.06/213.1 2.07/131.3 2.19/204.7
S25 2.00/654.5 1.99/615.6 1.97/664.8
S26 1.77/178.8 2.13/223.7 2.09/252.7
S27 2.3/199.1 2.18/362.1 2.29/196.9
S28 1.66/230.2 1.77/270.7 1.75/297.9
S29 1.86/167.0 1.9/115.1 2.04/168.0
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Figure 1 PCR amplification by CO I universal primers. Lanes 1 to 9 are wild live animals; Lanes 10 to 18 are Polyrhachis dives medicinal

materials; Lanes 19 to 20 are blank control
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Figure 2 Screening of specific PCR primers
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Figure 4 Effect of annealing temperature on PCR identification. a: Annealing temperature 50 °C, elongation time 20 s, 35 cycle; b: Annealing

temperature 55 °C, elongation time 20 s, 35 cycle
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Figure 5 Effect of elongation time on PCR identification. a: Annealing temperature 52 °C, elongation time 20 s, 34 cycle; b: Annealing

temperature 52 °C, elongation time 25 s, 34 cycle

6 TEMERZRIBAMHIDNASFEE

7B 0038 22 0 W2 A A T 5 2R LR 7, BT A e
REE 2 DL Tl e, B2 i I, 25 il
S22 IR S 37T 5 PPD-4 SR AL 1 [N, 4 4Dy
Figure 6 Effect of dilution ratio on PCR amplification. Lane 1 i’]7{\,’:|:,'fy_| H [j’],j: M o
and 2 are S24 undiluted DNA templates; Lane 3 and 4 are S23 ¥ PCR P2 28 B 3 bt B A I J5 3 47 00 1) ) 7
undiluted DNA templates; Lane 5 and 6 are S23 DNA templates BEIE . 931 H [0 4 K FE 20 294~308 bp. 7 42

diluted 10 times; Lane 7 and 8 are S23 DNA templates diluted 20 1 AT Ko BT 254
T DA Z 2 M E )
times; Lane 9 and 10 are S23 DNA templates diluted 50 times; £ NCBIEEAT BLAST R % A%z KM244657.1

Lane 11 and 12 are S23 DNA templates diluted 100 times; Lane 13 AHABL 5 3% 99.01%~99.67%, &R 5 IR (Formicidae)
and 14 are S23 DNA templates diluted 200 times Z W& (Polyrhachis) )WL 3 2 J WL (Polyrhachis
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Figure 7 Agarose gel electrophoresis of experimental variety. Annealing temperature 52 °C, elongation time 15 s, 34 cycle
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Table 5 DNA molecular identification results of Polyrhachis dives medicinal materials

Sample No. Type Product length Best-match species NCBI accession No.  Sequence similarity E value
S1 Decoction pieces 303 Polyrhachis dives KM244657.1 99.67% 3e-152
S2 Decoction pieces 304 Polyrhachis dives KM244657.1 99.34% le-150
S3 Decoction pieces 305 Polyrhachis dives KM244657.1 99.67% 3e-152
S4 Decoction pieces 303 Polyrhachis dives KM244657.1 99.67% 3e-152
S5 Decoction pieces 305 Polyrhachis dives KM244657.1 99.01% 2e-149
S6 Decoction pieces 302 Polyrhachis dives KM244657.1 99.67% 3e-152
S7 Decoction pieces 304 Polyrhachis dives KM244657.1 99.67% 3e-152
S8 Decoction pieces 308 Polyrhachis dives KM244657.1 99.67% 3e-152
S9 Decoction pieces 302 Polyrhachis dives KM244657.1 99.67% 3e-152
S10 Decoction pieces 290 Polyrhachis dives KM244657.1 99.65% Se-145
S11 Decoction pieces 302 Polyrhachis dives KM244657.1 99.67% 3e-152
S12 Decoction pieces 304 Polyrhachis dives KM244657.1 99.34% Se-150
S13 Decoction pieces 303 Polyrhachis dives KM244657.1 99.67% 3e-152
S14 Decoction pieces 303 Polyrhachis dives KM?244657.1 99.67% 3e-152
S15 Decoction pieces 300 Polyrhachis dives KM244657.1 99.67% le-151
S16 Decoction pieces 305 Polyrhachis dives KM244657.1 99.67% 3e-152
S17 Decoction pieces 304 Polyrhachis dives KM244657.1 99.34% Se-150
S18 Decoction pieces 291 Polyrhachis dives KM244657.1 99.66% 3e-146
S19 Decoction pieces 305 Polyrhachis dives KM244657.1 99.67% 3e-152
S20 Decoction pieces 307 Polyrhachis dives KM244657.1 99.67% 3e-152
S21 Decoction pieces 307 Polyrhachis dives KM?244657.1 99.67% 3e-152
S22 Decoction pieces 302 Polyrhachis dives KM244657.1 99.34% 5e-150
S23 Control sample 302 Polyrhachis dives KM244657.1 99.67% 3e-152
S24 Fresh sample 299 Polyrhachis dives KM244657.1 99.66% le-150
S25 Fresh sample 299 Polyrhachis dives KM244657.1 99.66% le-150
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