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Abstract: Objective To explore genetic diversity and phylogenic relationship among different types of Paris species and provide an
effective method for the rapid identification of germplasm resources. Methods CDDP marker was used to evaluate the genetic
diversity and phylogenic relationship among 13 types of Paris species. And the coding of Paris genus plants was carried out based on
method of CODE128 barcode. Results Our results indicated that 73 polymorphic bands were amplified by 11 primers among 80
bands, and the ratio of polymorphic band was 91.25%. The observed number of alleles (V,), effective number of alleles (N.), Nei’s gene
diversity (H), and Shannon’s information index (/) was 1.912 5, 1.589 6, 0.342 3, and 0.507 0, respectively. The results of UPGMA
analysis showed that there were great differences among 13 types of Paris species on genetic diversity. Based on CDDP markers, 13

barcode molecular identity cards were constructed for Paris species based on method of CODE128 barcode. Conclusion There
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was abundant polymorphism among Paris species, and CDDP markers were effective to analyze the genetic diversity of Paris species,

and the established barcode molecular identity for Paris species was sensitive and fast, which can be used for scientific research and

industrial production of Paris genus.

Key words: Paris L.; CDDP marker; germplasm resources; genetic diversity; barcode molecular identity
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Table 1 Sample information of Paris species

fi% T4 &5
A=K P polyphylla Smith CLI
M ER P, polyphylla var. stenophylla Franch CL2
et P polyphylla var. chinensis (Franch) et H. Hara CL3
SHER P. delavayi Franch CL4
KAWEESE P polyphylla var. pseudothibetica H. Li CLS
HARER P fargesii var. fargesii CL6
TIBRAREE R P fargesii var, brevipetalata (Huang et Yang) H. Li L7
AfcER P polyphylla var. alba H. Li & R. J. Mitchell CLI0
SEHRAREER P fargesii var. latipetala H. Li et V. G. Soukupe CL12
R P. polyphylla var. yunnanensis (Franch) et Handel -Mazzetti CL14
B ER P thibetica Franch CL15
LK ERE P thibetica var. apetala Handel -Mazzetti CL16
ARER P, fargesii var. petiolata (Baker ex C. H. Wright) F. T. Wang & Tang CL17

2 FE
2.1 EHEFLE DNA HUREL

K H R 2 A R R 2 = (A ) 5k A
20 DNA e BGR7 Gt AT BRI K2 DNA fI32HL,
FEHLH) DNA 287661 (Nanodrop one,
Thermo Fisher) Fill DNA i FIZEAE
2.2 CDDP #rigi# 182

CDDP-PCR ¥ & &4 20 uL, % 10.5 pL2X
Taq Master Mix, 5.4 pL 2.5 umol/L 5|4, 1.8 uLDNA
(50 ng/uL), MK ddH,0 #MFFAFR 4 20 pl. &
FIFEFF N 94 C, 5 min; 285 94 C, 0.5 min; 45~
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Table 2 CDDP primers and amplification results for Paris genus germplasm resources genetic diversity analysis

EIL/ES QERiE- s 3 (53 BKIRBEC § 1ok B % SRR WEEK ZHMEDH/% K BK/Mbp
ABPI-2  ABP  ACSCCSATCCACCGG 45.0 10 9 90 300~2 000
ABP1-3 CACGAGGACCTSCAGG 459 10 9 90 200~2 000
ERF1 ERF  CACTACCGCGGSCTSCG 515 8 8 100 200~1 200
ERF2 GCSGAGATCCGSGACCC 51.5 7 7 100 300~1 500
KNOX-1 KNOX AAGGGSAAGCTSCCSAAG 475 6 4 66.67 200~500
KNOX-2 CACTGGTGGGAGCTSCAC 49.7 5 4 80 200~800
KNOX-3 AAGCGSCACTGGAAGCC 46.7 10 9 90 200~1 000
MADS-1 MADS ATGGGCCGSGGCAAGGTGC 54.6 7 7 100 300~1250
MADS-2 ATGGGCCGSGGCAAGGTGG 54.6 7 7 100 150~1 000
MADS-4 CTSTGCGACCGSGAGGTG 52.0 6 6 100 200~1 250
MYB-2 MYB GGCAAGGGCTGCCGG 477 4 3 75 400~1 000
Bt — — 80 73 — —
FHME — — 7.27 6.64 91.25 —
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Marker CL17 CL16 CLISCL14CLI12CLIOCL7 CL6 CL5 CL4 CL3 CL2 CLI

1 5149 ABP1-2 X 13 NERB MR ZIRA EEL
Fig. 1 Amplification pattern of 13 types of Paris genus
germplasm resources by ABP1-2

P (CL15) FITCHREEFFEM (CL16) ML R B i
i (0.078 0), URH - FHIRGR R AT, MHMNAE%
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Table 3 Genetic identity (above diagonal) and genetic distance (below diagonal) for 13 types of Paris genus germplasm

resources
% CL1 CL2 CL3 CL4 CL5 CL6 CL7 CL10 CL12 CL14 CL15 CL16 CL17
CL1 *ExE - 0.8500 0.7375 07250 0.6250 0.6500 0.6750 0.7875 0.6625 0.5500 0.5375 0.5375 0.7125
CL2  0.1625  ****  (.7625 0.8250 05500 0.6500 0.7500 0.7625 0.7125 05750 0.5125 05625 0.6875
CL3 03045 02712  *=*x 07375 05375 0.6125 06625 0.7000 0.6500 0.6125 0.5750 05750 0.7250
CL4 03216 0.1924 03045  **** 05500 0.6000 0.6500 0.7375 0.6625 0.6000 0.5375 0.5625 0.7125
CLs 04700 0.5978 0.6208 0.5978  **** 05750 0.5750 05125 0.6625 04750 0.6375 0.6375 0.5375
CL6 04308 04308 04902 05108 0.5534  ****  0.6500 05875 0.6625 0.6000 0.5125 04875 0.6375
CL7 03930 02877 04117 04308 0.5534 04308  **** 06375 0.8125 0.7000 04875 04875 0.6125
CL10 02389 02712 03567 03045 0.6685 05319 04502  **** 06500 0.6125 0.5500 0.5750 0.7250
CL12 04117 03390 04308 04117 04117 04117 02076 04308  ****  0.6375 0.6000 0.6000 0.6750
CL14 05978 05534 04902 05108 0.7444 05108 03567 04902 04502  **** 05125 04875 0.6375
CL15 0.6208 0.6685 05534 0.6208 04502 0.6685 0.7185 05978 0.5108 0.6685  **** 09250 0.5000
CL16 0.6208 0.5754 0.5534 05754 04502 0.7185 0.7185 0.5534 0.5108 0.7185 0.0780  ****  0.5000
CL17 03390 03747 03216 03390 06208 04502 04902 03216 03930 04502 0.6931 0.6931  *w**
& (CL14). BARERE (CLIT) 404 1 41, MKARE
€L B (CLS). BFFEME (CL1S). LR EH (CL16)
| S TN 4L VLUE 1AL 10 AN ERE R BRI E
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2 13 REHBMRZRET CDDP BIEGHEMMY Lotk (CL4). FMERAREEME (CL7). HfEE

UPGMA R 3[E
Fig. 2 Dendrogram of 13 germplasm resources of Paris
genus by UPGMA method
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I 1 000 bp 745 R Ry BoFI 514 ABP1-3
XERZ MR ERE (CL6) K4 DNA #7341 900 bp
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VE A>T % 7 VA R RN ER 24 [ E R 11 25 LA 3
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500 bp
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M-Marker 75 HER 7k 17 (K 9 RFIE 1 257

M-Marker Boxes and arrows point to characteristic strips
3 54 ERF2 (A) #1 ABP1-3 (B) Xf 13 MEEMFRFIRIITY 1889 CDDP ik
Fig. 3 CDDP amplification pattern of 13 germplasm resources of Paris genus by ERF2 (A) and ABP1-3 (B)
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Fig. 4 Fingerprint of 13 germplasm resources of Paris genus by CDDP
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Table 4 Molecular identity of 13 germplasm resources of Paris genus by CDDP marker
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