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Rapid Screening of Gastrodia elata with High Purity by PCR-RFLP Identification
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[Abstract] Objective; To establish a rapid screening method for germplasm materials of Gastrodia
elata with high purity, and lay a foundation for pure line breeding and cross breeding. Method: Based on the
whole genome sequencing and population resequencing of G. elata, 20 restriction fragment length polymorphism
(RFLP) markers were developed by single nucleotide polymorphism (SNP) sites. The polymerase chain reaction
(PCR)-RFLP method was used to carry out restriction endonuclease experiments on 20 RFLP markers of 15
G. elata germplasms. According to the number of enzymatic bands at 20 RFLP marker sites, the purity of 15
germplasms was calculated and evaluated. On this basis, genome resequencing technology was used to verify the
assessment results. Result: Ten germplasm materials with purity greater than 95% were screened out by PCR-

RFLP method, 3 of which had 95% purity and 7 had 100% purity. Nine germplasm materials with purity greater
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than 95% were screened out by genome resequencing methods, and 8 of them were consistent with the results of
PCR-RFLP. Conclusion: The PCR-RFLP method established in this study for screening G. elata germplasms
with high purity precision of RFLP markers has 80% precision and 89% accuracy. The method is simple,

efficient, and significantly less expensive than genome resequencing method, which provides technical support

for pure line breeding of G. elata and references for breeding of other Chinese medicinal materials.
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#x1 20N RFLPHRIZHSI MR EF=YKE

Table 1 20 of RFLP-labeled primers and their product lengths
No. LdiE 53 TUES-3 PR PE A DI K B fop B I /bp
El CTGCCAGCTACTAAGTGCCA TCCGTCGCGTGTAACTGATC EcoR 1 710 438 272
E2 ATCCCGTCGCCAAAAGAGTT CCAGCAGCACCAGGTCTAAA EcoR 1 584 392192
E3 GAACCTTCTGCGCCAAAAGG GGGGAGTTTGTAACGACCCA EcoR 1 590 359231
E4 TTTCTTTTGAACCGGCGTCG TATTCTCAGGCCCGTTGGGT EcoR 1 573 408 165
E5 AAGAGCTCTGATTGCCCAGT GCCAAAATGACCAAAATACCCC EcoR 1 416 245171
E6 ATGCTGGTTAGGAGGCAACC TCCTTGACCTTATCCCCACCT EcoR 1 494 312182
E7 CCTAGTCATCCAAACATAGGCA GGCCAACAGGTGACAAAACC EcoR 1 458 279 179
E8 TGAGAGAACCAGTGATGTCA TGGCAGCAATTTGATTCTCAA EcoR 1 466 346 120
E9 TTGCTTGGTGCTTGGTGGTA GATCGAGCCTAGCTTGGGAT EcoR 1 400 260 140
El10 ACCATGTGATGAAGCAAATGCA CGAGCATTGCCACACCTTTT EcoR 1 514 328 156
Ell GGATTGCCTCCCAACTAATGC CACCTCAAGTGCATCTACCTCA EcoR 1 522 329193
H1 ACATGCCTCCTCCTAGTGGT GGGCTGTTGCTGCTTTTAGT Hind 1l 501 306 195
H2 ATCCTAAGCATGGTGGGACC ACCCACATGGAAGGCTTCAA Hind 1l 653 460 193
H3 GCCCGAGACCAATACTCACA ACTTCCACTTGTCCGCTTGT Hind 1l 536 133 403
S1 TCAAACGAGCTGAAGAGGCA TCGTGAGATTGGGTTGTAAGCT Sal 1 564 387 177
X1 GATTCGAGATTCCGCGGGAT GAGGCCGATAAGCGAAGGAA Xba 1 649 349 300
X2 GGTTGGATTAGTGTTTGAGTGA GGGCTTTAAGATGCTAAACCCT Xba 1 585 297 288
X3 CAAACCGAGAGCTCTCCCTC ATTTCTGGGTGCTACGAGCG Xba 1 531 309 222
X4 TGTGTAGTGACATTTCAGGGT TCAATTTGGACTCCATTTGGCT Xba 1 547 310237
X5 AATCGAACCCGGGTCTGTAC TACGGAGAAGGTTCCTCGGA Xho 1 530 343 187
VIR Al 5 B 1>95% B9 RIRRFR L 8 7y, AL E AP T 1.2,

AL AT, RS 1.3.4.5.7.8. 12 19 201~ F5id
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E10.X5 H B 3 2571 5 B 5T O FE AR IC A o5 XS5 H B3 2%
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FUE3.E6.E7 B 3 Z&at s B BT 15 78 A5 iC 7 &3 B2
E3 X5 H B3 57 5 72 Bk LR A7 25 Ak, 45 Fh o e oAl
P 3 B 1 2% Bk 2 2 I IO
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FERWT, 15 0y KR A BT 48 5 B2 43 4 75 80%~100% ,
Hor 10 4y Bl 5 4l B 8 >95% , 2r S Rh R 1.2.3 .4
5.7.8.9. 11, 12; 4 5y i it 21 5 BE 8 85% , 43 Jill o2&
BT 10,1314 . 15; 1M BT 6 264 H 80% .
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M12 34567 8 910111213141516 M12 34567 8 910111213141516
A 1000bp K 1000 bp
500 bp 500 bp
100 bp 100 bp
M12 34567 8910111213141516 M1234567 8 910111213141516
B 1000bp L 1000bp
500 bp 500 bp
100 bp 100 bp
M1 234567 8910111213141516 M1 234567 8910111213141516
1000 b M 1000 bp
¢ 500bp 500 bp
P
100 bp 100 bp
M1 234567 8910111213141516 91011121314 15 16
D  1000bp N 1000bp
500 bp 500 bp
100 bp 100 bp
M12 34567 8910111213141516 910 11121314 15 16
1000 by
£ 500bg O 1000 bp
100 bp 500 bp
100 bp
M1 234567 8910111213141516 910 11121314 1516
F 1000bp 1000 b
500 bp P 500b§
100 bp 100 bp
M12 34567 8 910111213141516 910 11121314 15 16
G 1 000 bp 1000 b
500 bp Q 500bg
100 bp 100 bp
M1 234567 8910111213141516 M123456 78 910111213141516
g 1000bp R 1000bp
500 bp 500 bp
100 bp 100 bp
M1234567 8910111213141516 M1 2345678 910111213141516
1 1 000 bp s 1000 bp
500 bp 500 bp
100 bp 100 bp
M1 234567 8910111213141516 M123456 78 910111213141516
1000 bp 1000 bp
500 bp 500 bp
100 bp 100 bp

T A~K ARG LS E1~E1L; L~N. BRI A7 5 HI~H3; O ARIC AL 5 S 13 P~T AR IC A7 45 X1~X5 5 1~15.15 f5 78 [7 T FR AR 5 16. 25 1 (ddH,0 Ay
%) ; M.DL 2000 Marker
B1 FRESIMENER

Fig. 1 Digestion results of different primers

K2 ISHERRMENEGEE

Table 2 Heterozygous rate of 15 Gastrodia elata samples

ErRes 75l RFLP WAL /% 3 [ 41 F 0 e A /% e 75 i RFLPIFAL /% 3 [ 41 a0 e PP AL /%
1 WAL e & 100 97 9 MR TT 95 98
2 WAL E S 95 97 10 BN KT 85 78
3 WALE S 100 98 11 SR TT 95 75
4 = I i 100 98 12 BN KT 100 96
5 =V IR 100 68 13 0 Bl 85 76
6 = I A 80 99 14 WAL E & 85 75
7 =W A 100 99 15 WAL e B 85 79
8 =M I A 100 99
117 -
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