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[ Abstract] Objective: To establish a rapid method for evaluating the heterozygosity of Murraya
paniculata germplasm materials and provide as a foundation for developing germplasm breeding and innovation
measures for M. paniculata. Method: Single nucleotide polymorphisms (SNPs) were screened from the
genome resequencing data of 65 plants of M. paniculata. A self-written script was used to transform 20 SNPs into
restriction fragment length polymorphism (RFLP) markers. Polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) was employed to detect the 20 RFLP markers in 12 M. paniculata

germplasm accessions, and the heterozygosity of M. paniculata germplasm accessions was calculated based on
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the number of enzyme-cutting bands at the 20 RFLP marker sites. Plink was used to calculate the whole genome
heterozygosity of 12 M. paniculata germplasm accessions, and the results obtained with different methods were
compared. Result: There was no significant difference in the heterozygosity calculated by the PCR-RFLP
method and the genome resequencing method. The PCR-RFLP and genome resequencing methods identified
8 and 9 germplasm accessions, respectively, with a heterozygosity level less than 30%. Seven germplasm
accessions with heterozygosity less than 30.00% were calculated by both methods. Conclusion: The PCR-RFLP
method established in this study for evaluating the heterozygosity of M. paniculata germplasm demonstrates the

precision of 87.5% and the accuracy of 77.8%. This method serves as a reference for developing heterozygosity

evaluation methods in other medicinal plant germplasm resources.
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Table 1

Sequence of 20 RFLP marker primers and length of their products

i RE biEs -3 TiEs -3 PCR WK J¥ /bp it U1 7= Py K B /bp
E-1 TGCTTCACCCATGTCTTTCAT CATAGGCTGCAAATGGGTCC 561 404 157
E-2 TTCCATCGTCGTTACCACCG TACTAAACTGCCCTCGCGTC 509 323 186
E-3 AACCTTCTTCTACGCATCGT ATGTCATCTAGAGGCCAGAAT 660 445215
E-4 GTCCTAGTGCCCACCATGTG CGGACGTAGGCAATTTTGTTTG 700 437263
E-5 AGCTGCTGTATGCCTTGGTT GCCATTGCTGGTGATCCTGT 571 147 424
E-6 CGGCAAGGAAGACTACTGTC TCGCTTGTCGTCGAGATCAG 700 491 209
E-7 GTGCTCGGCCACCTATTCTT ACCCGAAATGCAAGATCCGT 664 432232
E-8 CCACATGGATCATGGGCCAT CACAACATAGCCATTAGCCACC 500 188312
E-9 GGCCTCTGCAGGAGAACATT AACTAGTAAACCACGTGTTTGA 603 474 129
E-10 TATGCGTTGGCCCTTTGTTG TGCCAGGACCACAGTCAAAA 641 214 427
E-11 ACTCTAGAACGCGTGCTTGT CAAGCCAATGTTGCTTCTCCA 607 439 168
E-12 CGATGACCACCCCAGGTAAC TGCCTCTCGATCCCTTCTCT 601 182 419
E-13 GACGGCAGTCAGGTAACGAT AGGCTCTAGCAACGTCACTTG 618 123 495
E-14 CACGGCTTCTAGTCACTGCT GGTCAGGTGCCTGTGGAAAT 610 421189
E-15 CATTTGTGCTGTGGGGATGC ATGACTGCAGAGATTGAAAGCA 666 471 195
E-16 TGACTATGCGGAATGTGATCC AGCTACTCACTCCCAATCCAA 531 421110
E-17 TCGTCCACGAAAGCCTTACG CGGAGCCAAGTGAGGATACC 545 377 168
E-18 CTAGTTCGAGCTTCTGGCCG GTCTACTGTTACCGGACGCA 680 226 454
E-19 CAACTACTGGTTGCACTTCGA GATCAACTTGGGTGTGTTGTGA 575 376 199
E-20 CTTCCACCACCAGGATGCAA ACACATGAGTCGATGATCCGA 576 97 479

T« BRI PE N DI EcoR 1

3.2 RFLP Fric & J 2 1 20 X 5] ¥ %F
12 03 T BL A #5241 RHZE AT 45 2 7%k PCR Y73 & EcoR
TRl P D) B ) S0 . EcoR TRY 45 S %k LU 51 e
Y18 5'-GAATTC-3" , H. H %} ¥ %1 2l 5'-CTTAAG-
37,7 G FiL A Z [8) AT ¥ 3 By A U0 5 {45 [] ol g
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8+ B QD G 2 b 5T A8 BT 50 b A AR A R AR T
o K A W) R, vk B B R 1S PCR A
B B @t 2R AR UM E N S A A 5
A5 D)D) S N T, LUK L b 3 2 A il ) 7
Fr B @ R R s 2 U T A AR A A e I
W Sl G 5 AT R AR Bl D) RO T 2% A T IS KA
g U] 5, FE K PR b 7R PCR P34 5 U] 7= 9
34~ DNA H Bt

LA E 2 B, AR 3R Bl ST M OREAE i bR
PO SR AE A Y 2 B3 A F B R R T R A
AR R ARA R . 1240 T BLA& R 20 4 FRid
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I T T vk AR 2% A B 2 <30% 1 R T A R AL
THy A BIEF R 1.3.6.7.9. 11,12, WL 3,

FIFH SPSS(IBM SPSS Statistics 25 ) % {4 i i Fif
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R2 RHBTEENEBYISYSSESIT
Table 2

M. paniculata samples

Polymorphism statistics of digestion products of 12

R3 LRHBTEEMRHRAGE
Table 3 Heterozygosity rate of 12 Murraya paniculata samples %

24 Tif I3 4

C[]

T RFLP H:H 4] soxt 2 AT RFLP JELHN4 &

Y
N T GB G W EUE

T 1 2 3 4 5 6 7 8 9 10 11 12

E-1 3 3 3 3 3 3 3 3 3 3 3 3
E-2 3 33 3 3 3 3 3 3 3 3 3

1 25.00 28.75 3.75 7 25.00 29.17 4.17
2 30.00 30.37 0.37 8 25.00 30.38 5.38
3 25.00 29.54 4.54 9 25.00 29.83 4.83
4 30.00 30.35 0.35 10 30.00 29.93 0.07
5 30.00 29.50 0.50 11 25.00 26.45 1.45
6 25.00 26.60 1.60 12 25.00 27.58 2.58

E-4 2 3 2 3 3 2 2 2 2 3 2 2
E-5 3 3 3 3 3 3 3 3 3 3 3 3
E-6 3 3 3 3 3 3 3 3 3 3 3 3
E-7 2 2 2 2 2 2 2 2 2 2 2 2
E-8 2 2 2 2 2 2 2 2 2 2 2 2
E-9 2 2 2 2 2 2 2 2 2 2 2 2
E-10 2 2 2 2 2 2 2 2 2 2 2 2
E-11 2 2 2 2 2 2 2 2 2 2 2 2
E-12 2 2 2 2 2 2 2 2 2 2 2 2
E-13 2 2 2 2 2 2 2 2 2 2 2 2
E-14 2 2 2 2 2 2 2 2 2 2 2 2
E-15 2 2 2 1 2 1 2 2 2 2 2 2
E-16 2 2 2 2 2 2 2 2 2 2 2 2
E-17 2 2 2 2 2 2 2 2 2 2 2 2
E-18 2 2 2 2 2 2 2 2 2 2 2 2
E-19 2 2 2 2 2 2 2 2 2 2 2 2
E-20 2 2 2 2 2 2 2 2 2 2 2 2
M1 13 M1 13
1000 bp
500 bp
100 bp
A E
1000 bp
500 bp
100 bp
B F
1000 bp
500 bp
100 bp
C G
1 000 bp
500 bp
100 bp
D H

¥ :A.E-15;B.E-14; C.E-4; D.E-11; E.E-3; F.E-1; G.E-5; H.E-7;
P45 1~12.12 63 AN R T LA B BT 4 8 ; 4 5 13 %5 11 (ddH,0 g £
#2) ; M.Trans 2K DNA Marker
El1 83 PCR5|##I EcoR 1 EB1]

Fig.1 EcoR I digestion results of 8 PCR primers
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