matkK
D 100193
100875
* %
100193
matK DNA matK
36 239 3 292 11 429 14 563 matK
13 matK 78 xf/5r 1F/8R 390F/1326R
3F_KIM/1R_KIM 4 91.18% 84.65% 79.81%
80.94% xf/5r 1F/8R
1F/1R M3/M4  3F KIM/1R_KIM DNA
matK
DNA matK
doi: 10.11842/wst.2013.03.008 R282.5 A
[2]
matK
matK tRNA trnK 3. 4]
2 matK rbeL 1ITS
1500 bp B8 matK
RNA II 12
Maturase "' matK matK matK
2013-05-24 ;
2013-06-04 712009 CBOL
* ““863 7z 2012AA021602 DNA
IRT1150
* % DNA
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ORGANISM Spermatophyta
matK DNA DNA Record FEATURES matK
8 ORIGIN matK
matK matK cey?rcc 33
891 Kress matK 1
(] 48 matK  PCR 100 bp Taxonomy “
39.3% i
397 matK ““N7? 1%
90% <50% 58 274 3 339 11 480
10% (] 992 14 644  matK 10
390F/1326R
PCR 54940 mak
Class Order Family Genus Spcies Samples
Angiosperms Apiales 2 6 22 60
(S 6 286 Angiosperms Asparagales 14 514 1 888 2 424
PCR 79.5%" Angiosperms Asterales 5 243 552 759
Angiosperms Brassicales 11 99 230 302
matK Angiosperms Bruniales 1 12 63 63
Angiosperms Caryophyllales 30 259 1022 1272
Lahaye 1 ,
Angiosperms Cornales 4 34 133 161
390K/ Angiosperms Crossosomatales 5 11 14 16
1326R Angiosperms Cucurbitales 2 3 32 32
Gao ™ Angiosperms Dioscoreales 2 8 41 48
Angiosperms Dipsacales 2 29 31 31
Angiosperms Ericales 16 119 793 963
SF_KIM/IR_KIM  390F/ Angiosperms Fabales 4 472 1510 1933
1326R PCR Angiosperms Fagales 13 70 119
91% 25% Angiosperms Gentianales 61 144 166
Angiosperms Geraniales 6 11 11
Angiosperms Lamiales 22 204 677 833
36 239 3292 Angiosperms Laurales 5 41 108 116
1T 429 14 563 Angiosperms Liliales 5 19 98 150
matK Angiosperms Magnoliales 5 29 112 154
13 Angiosperms Malpighiales 14 124 583 835
Angiosperms Malvales 4 68 153 190
matK 78 .
Angiosperms Myrtales 7 83 154 199
Angiosperms Nymphaeales 2 8 37 54
DNA matK Angiosperms Oxalidales 2 2 14 15
Angiosperms Piperales 4 15 206 226
Angiosperms Poales 13 374 1008 1215
Angiosperms Proteales 3 65 172 188
Angiosperms Ranunculales 39 334 392
1. Angiosperms Rosales 7 83 301 406
GenBank V195 Angiosperms Sapindales 9 104 240 384
Angiosperms Saxifragales 10 49 190 218
Angiosperms Solanales 2 17 147 209
61 GB Angiosperms Zingiberales 7 68 263 315
Record DEFINITION Gymnosperms Cycadales 3 10 63 90
matK Gymnosperms Ephedrales 1 1 13 14
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36 239 1F/1R 96.93%
3 292 11 429 14 563 maK Laurales 1F/8R
1 100% Cycadales GYM_R2A/GYM_F2A
2. 100% Sapindales M3/
8.9 12] 13 M4 77.6%
2 EMBOSS Primersearch ~ Fuzznuc Ephedrales 13 0
20% 13 2.
78 36 13 0  Ephedrales
100%  Apiales 15
20
Asterales 6 xf/5r+1F/
1. 1R Malpighiales
69.82% xt/5r+1F/1R 99.47%~100%
Asparagales 5 xf/5r+M3/M4
3 Apiales 25 96.77%~100% Dioscoreales
xf/5r Malpighiales 4 xf/Sr+1F/8R
68.5% xf/5r 90% 97.92%~100% Fabales FEricales  Poales xf/
Zingiberales Poales Nymphaeales 390F/ Sr+3F_KIM/1R_KIM
1326R 99.68 % 97.26% 99.58%  99.92% Sapindales
99.84%  100% Fabales Asterales  Magnoliales 390F/1326R +M3/M4
3F_KIM/1R_KIM 92.97% Brassicales 1F/8R+3F_KIM/1R_KIM
90.02% 96.97%  100% Caryophyllales 100%
2 13
Primer F R
F_Abies/R_Abies ATTCCTTCCGAACTACAC AACCTTTCGTCGCTGGAT
3F_KIM/1R_KIM CGTACAGTACTTTTGTGTTTACGAG ACCCAGTCCATCTGGAAATCTTGGTTC
390F/1326R CGATCTATTCATTCAATATTTC TCTAGCACACGAAAGTCGAAGT
GYM_R2A/GYM_F2A ACYTTTCGYYRCTGGATCCAAG GTTTTAGCRCATGRRAGTCGAAG
xf/5r TAATTTACGATCAATTCATTC GTTCTAGCACAAGAAAGTCG

matK-445mF/matK-1209mR
matK_5F/matK_C369F
MEF/MR

M3/M4

1F/IR

1F/8R

W/9R
trnK_685F/trnK_2R
matkF/matkR
matK-F/matK-R
trnK-710f/matK—iR

AAGGAATGGATGGATGGAATAGTCT
GTATCGCACTATGTATCATTTGA
ATTTGCGATCTATTCATTCAAT
GCAACAATACTTCCTATATCCGCTT
ATGTATCAACAGAATCRT
ATGTATCAACAGAATCRT
TACCCTATCCTATCCAT
GTATCGCACTATGTATGATTTGA
CCTATCCATCTGGAAATCTTAG
GAACTCGTCGGATGGAGTG
GTATCGCACTATGT[T/A]TCATTTGA

CACCCTGAGATGTCACAAAA
GTGGAAATTCCATTTTC
TGAGATTCCGCAGGTCATT
GAACTCTTCTAATAATCCCGAACCT
AGAGTTTGAACCAAGACTTCCA
AAAGTTCTAGCACAAGAAAGTCGA
TACGAGCTAAAGTTCTAGC
AACTAGTCGGATGGAGTAG
GTTCTAGCACAAGAAAGTCG
TAAACGATCCTCTCATTCACGA
AAATGCAAAGAGGAAGCATCT
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3 matk %

Order f/5r  1F/8R ]33936Fé 31 1};__1;{111\/1“/[/ 1F/1R Eﬁg W/OR  M3/M4 %?f/l—_lgﬁ/ MF/MR tﬁti_lg/
Apiales 100 100 100 100 100 100 9833 100 96.67 0 0
Asparagales 98.6 7847 98.56 95.13 757 9559 8795 9538 2.93 0 0
Asterales 96.84 91.83  96.57 96.97  93.02 57.84 474  64.82 13.7 0 0
Brassicales 98.68 9735  30.46 9735 9834 9603 649  21.19 3.97 0 0
Bruniales 100 100 100 100 100 100 9683 100 476 0 0
Caryophyllales 967 9544  96.38 9638 9693 83.18 4874  3.62 73.35 0 0
Cornales 98.76 98.76  97.52 98.14 9876 9689 9752  97.52 82.61 0 0
Crossosomatales 100 100 68.75 100 875 100 5625  56.25 12,5 0 0
Cucurbitales 100 100 100 9688  96.88  93.75 0 3.13 3.13 0 0
Cycadales 0 667 0 0 0 0 0 0 100 0 0
Dioscoreales ~ 97.92 9375 875 8542 7292 9583 9583  29.17 12.5 56.25 0
Dipsacales 9032 7742  64.52 9.68 7097 323 323 61.29 45.16 0 0
Ephedrales 0 0 0 0 0 0 0 0 0 0 0
Ericales 98.44 86.19  98.03 83.7 86.19 9024 3167 675 63.55 0 0
Fabales 688 6637  6.67 90.02 8044 6291 057  15.83 7.81 0 0
Fagales 100 100  96.64 100 100 99.16 0 26.05 0 0 0
Gentianales 994 994 994 98.8 9759 747 964 18I 0 0 0
Geraniales 100 81.82 9091 72.73 3636 81.82  9.09  18.18 18.18 0 0
Lamiales 97.96 9628 976 88.36 952 6206 5534  56.06 6.12 0 0
Laurales 9569 100 100 99.14 9569 9828 71.55 9138 12.93 0 0
Liliales 9933  98.67 99.33 64.67 5867 9733 98.67  99.33 7.33 0 0
Magnoliales 9935 9935  99.35 100 100 7792 7013 7143 72.08 0 0
Malpighiales ~ 68.5 6587  62.51 25.63 491 1054 2156  0.12 20 0 0
Malvales 9737 9579  13.68 96.84 6474 96.84  47.89 0 6.32 0 12.63
Myrtales 9548 9347 9548 4573 9497 5427 6181 3467 48.24 0 0.5
Nymphaeales ~ 98.15 98.15 100 98.15 100 98.15 9444  38.89 0 0 3.7
Oxalidales 100 100 100 73.33 100 80 9333 1333 0 0 0
Piperales 98.67 88.94 9735 4513 4381 8584 9292  56.19 89.38 0 0
Poales 99.75 977  99.84 88.64 5885 9852 9959 4955 0.33 0 0
Proteales 100 100 100 54.79 106 9894 75 98.94 0 0 0
Ranunculales ~ 99.49 9821  98.72 2526 5383 2959  96.68 7755 94.13 0.26 0
Rosales 100 100 99.26 99.01 9975 9951 931 9.1l 2.46 0 0
Sapindales 64.06 53.13  65.89 0.26 15.36 0 0 776 1.82 0 0
Saxifragales 100 94.04  96.33 5046 5138 5229 8899  86.24 22.02 0 0
Solanales 100 99.52 100 100 99.52 9665 335  85.65 0.48 0 0
Zingiberales 9873  70.16  99.68 8159 6476 80 9238  96.83 0 0 0

©) F_Abies/R_Abies Ginkgoales 100% 0oQ® matK_445mF/matK_1209mR Cycadales 82.22%

0
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4 matK
Order Primer Universality % Order Primer Universality %
Asparagales xf/5r+M3/M4 99.71 Lamiales xf/5r+1F/8R 99.16
Asterales xf/5r+1F/1R 99.74 Liliales xf/5r+M3/M4 100
Brassicales 1F/8R+3F_KIM/1R_KIM 100 Malpighiales xt/5r+1F/1R 69.82
Caryophyllales xf/5r+1F/1R 99.76 Malvales xf/5r+1F/1R 99.47
Cornales xf/Sr+1F/1R 100 Myrtales xf/Sr+1F/1R 100
Dioscoreales xf/5r+1F/8R 97.92 Piperales xf/5r+1F/8R 99.12
Dipsacales xf/5r+M3/M4 96.77 Poales xf/5r+3F_KIM/1R_KIM 99.92
Ericales xf/5r+3F_KIM/1R_KIM 99.58 Ranunculales xf/5r+M3/M4 100
Fabales xf/5r+3F_KIM/1R_KIM 97.26 Sapindales 390F/1326R+M3/M4 92.97
Gentianales xf/5r+1F/8R 100 Zingiberales xf/5r+M3/M4 100
2.56%
+3.53% Sapindales
15.37% 4 Sapindales 390F/
1326R +M3/M4 Brassicales
1F/8R+3F_KIM/1R_KIM Asparagales
DNA 18 xf/5r
1516 marK DNA Asterales 6 xf/5r+
matK 1F/1R Asparagales 5 xf/
matK DNA S5r+M3/M4 Dioscoreales 4
xf/5r+1F/8R Ericales 3
xf/5r+3F_KIM/1R_KIM xt/
DNA matK S5t 1F/8R 1F/1R M3/
36 M4  3F_KIM/1R_KIM
239 3 292 11 429 14 563
matK 13
DNA matK 1 Hilu K, Liang H. The matK gene: sequence variation and applica—
tion in plant systematics. Am J Bot, 1997, 84(6):830~830.
36 /507 390F/13261 1F/SRI 2 Wolfe K H Protein —coding genes in (:l‘lil()r()plast DNA: compilation
of nucleotide sequences, data base entries and rates of molecular
3F_KIM/IR_KIM'™! 31 26 25 18 evolution. Cell culture and somatic cell genetics of plants, 1991, 7:
90% 467~482.
xf/5r 390F/1326R 1F/8R 3 Plunkett G, Soltis D, Soltis P. Clarification of the relationship be -
3F KIM/1R KIM 95.7% teen Apiaceae and Araliaceae based on maK and rbcl sequence

xf/5r 390F/1326R

1F/8R  3F_KIM/1R_KIM
Ginkgoales F_Abies/R_Abies
35 0 matK_445mF/
matK_1209mR Cycadales
82.22% 0 MF/MR

tmK_710f/matK_iR
F_Abies/R_Abies matK_445mF/
matK_1209mR MF/MR tmK_710f/matK_iR

data. Am J Bot, 1997, 84(4):565~565.

4 Specht C D, Kress W J, Stevenson D W, et al. A molecular phy—
logeny of Costaceae (Zingiberales). Mol Phylogenet Evol, 2001, 21
(3):333~345.

5 Stanford A M, Harden R, Parks C R. Phylogeny and biogeography
of Juglans (Juglandaceae) based on matK and ITS sequence data.
Am J Bot, 2000, 87(6):872~882.

6 Kress W J, Wurdack K J, Zimmer E A, et al. Use of DNA barcodes
to identify flowering plants. PNAS, 2005, 102(23):8369~8374.

7 , s . matK

, 2009, 44(9):1051~1055.
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Universality Assessment of matK Primer Pairs in Seed Plants
Shi Linchun!, Liu Jinxin®, Yao Hui', Xu Xiaolan', Xin Tianyi', Xie Caixiang', Song Jingyuan'
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences, Peking Union Medical
College, Beying 100193, China;
2. Beijing Normal University Institute of Resource Ecology and Traditional Chinese Medicine Resources,
Beijing 100875, China)

Abstract: maiK is one of the core DNA barcode markers for plant DNA barcode identification and its universality
using single makers has been in controversy. However, the universalities of different matK primer pairs in same
seed plant group (order) and same matK primer pairs in different seed plant groups (order) are lack of systematic
research. In this study, we collected 14563 full-length matK sequences of 11429 species of 3292 genera in 239
families belonging to 36 orders in seed plants. The universalities of 13 maK primer pairs and its 78 primer com-
binations have been assessed using bioinformatics methods. The results indicated that xf/5r, 1F/8R, 390F/1326R
and 3F_KIM/IR_KIM were the four most universality primer pairs. The four markers’ universalities were
91.18%, 84.65%, 79.81% and 80.94% respectively in all 11429 seed plants. The most universality primer pairs
in different orders were different. For each order, the primer pair with maximum universality was different. the xf/
S5r was the basal primer pair for primer combination and 1F/8R, 1F/1R, M3/M4 and 3F_KIM/1R_KIM could be
the complementary primer pairs. This study could be a valuable resource for the primer selection of the research
DNA barcoding identification in seed plants.

Keywords: DNA barcoding, seed plants, matK, universality
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