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il iS5 Sladad Jobo 1o glis gy peaiiin b Sz YOF B YFY oo iS5 Slalad Job o by I

anlllas 8,90 S5 slo ey ITS b Sl bgspo ool cod Sledbl V-F Jgux

bp) Jig sk Gl s Accession: Xy # ole ool o)l
Yoy 1779939157 MN758667 JA Berberis thunbergii |
Yo 1779939135  MN758649 R2N1 _ Berberis Y

integerrima
rta 1779939140  MN758651 R8N3 _ Berberis v

integerrima
Yo. 1779939156 MN758666 BD Berberis sp ¥
) 1779939143  MN758653  R1IN3 Berberis >

orthobotrys
Yo 1779939145 MN758655 R14N2 Berberis sp 7
\Atd 1779939138 MN758650 R5N1 Berberis crataegina \
YA 1779939144 MN758654 R12N1 Berberis crataegina A
YO 1779939146 MN758656 ES1 Berberis crataegina A
\AAl 1779939147 MN758657 ES2 Berberis crataegina Ve
Yoy 1779939148 MN758658 ES3 Berberis crataegina "
Yo. 1779939149 MN758659 Es4 Berberis crataegina WY
\AAY 1779939150 MN758660 ES5 Berberis crataegina VY
Yo- 1779939151 MN758661 Shl Berberis crataegina V¥
v 1779939152 MN758662 Sh2 Berberis crataegina Vo
Yor 1779939153 MN758663 Sh3 Berberis crataegina \F
vy 1779939154 MN758664 Sh4 Berberis crataegina VY
vEA 1779939155 MN758665 Shs Berberis crataegina VA
Y. 1779939142 MN758652 RIN3 Berberis sp. 4
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09,5 )y s HLedSl Siligs £L 51 50 B. heteropoda 4iss .auzd 3 1,8 Sl sl Sy slecadess )l
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Eerberis japonica clone JA internal transcribed spacer 1 and 5.85 ribosomal RMNA gene, partial sequence 651 651 1002% 0.0 100.00% MNTSEE67.1
Eerberis sp. MR-2019 clone RON3 internal iscribed spacer 1 and 5.8S ril RMNA gene, parfial 440 440 96% 2e-119 90.27% MNTSE8652.1
Berberis crataegina clone RSM1 internal transcribed spacer 1 and 5.85 osomal RMNA gene, partial sequence 436 436 95% 3Je-118 90.24% MNTS585650.1
Berberis i clone ES1 internal fr; i spacer 1 and 5.85 il RMA gene, partial sequence 431 431 95% le-116 89.94% MNTS55656.1
Berberis orthobotrys clone R11N3 internal transcribed spacer 1 and 5.55 il RNA gene. partial sequence 429 429 94% de-116 90.12% MNTS8653.1
Berberis i clone ShS internal transcribed spacer 1 and 5.85 ribosomal RMNA gene, partial sequence 427 427 96% 2e-115 89.47% MNTS58665.1
Berberis tsarongensis voucher REGE-19381165 155 ril RMNA gene. partial sequence; infernal il spacer 1, 5.85 ribosomal R 427 427 93% 2e-115 90.12% KC575597.1
Berberis i clone Sh1 internal transcribed spacer 1 and 5.85 ribosomal RMA gene, partial sequence 425 425 95% Ge-115 89.47% MNTS58661.1
Berberis i clone ESS internal fr; i spacer 1 and 5.85 il RMA gene, partial sequence 425 425 94% Ge-1153 89.85% MNTS5660.1
Berberis integesrima clone R8N3 internal spacer 1 and 58S ri RMA gene_ _partial 425 425 96% 6e-115 89 44% MN758651.1
Berberis integesrima clone R2N1 internal spacer 1 and 58S ri RMA gene_ _partial 425 425 97% 6e-115 8908% MMN758649 1
Berberis ts: voucher REGE-19940193B internal spacer 1, _partial sequence; 585 RMA gene and internal i 425 425 91% 6e-115 90.46% KC5756051
Berberis clone Es4 internal bed spacer 1 and 585 RMA gene, partial 424 424 93% 2e-114 9000% MN7S58659 1
Berberis clone Sh4 internal transcribed spacer 1 and 5 85 ribosomal RMA gene,_partial sequence 422 422 92% 7e-114 8997% MMN758664 1
Berberis clone ES3 internal fr il =pacer 1 and 5.8S RMA gene, partial 422 422 94% Te-114 8958% MN758658 1
Berberis internal transcribed spacer 1,_partial 5 85 ribosomal RMNA gene, sequence;_and intemal s 422 422 89% 7e-114 9062% KX549401.1
Berberis rata voucher Q434 small subunit RMNA gene, partial internal spacer 1, 585 ribosomal RN 420 420 91% 3e-113 90.18% MH711389.1
Berberis woucher ¥YLDP0O62C small subunit ribosomal RMNA gene,_partial internal transcribed spacer 1 and 5 85 ribosom 420 420 91% 3e-113 90.18% MH117450.1
Berberis gyalaica voucher Harber AS6 185 RMNA gene _partial intemal spacer 1, 58S RMAgene, . 420 420 91% 3e-113 90.18% KC5756041
Berberis prattii voucher RBGE-19687172 185 RMNA gene _partial internal franscribed spacer 1. 58S RMNA gen 420 420 91% 3e-113 90.18% KC5756031
Berberis nutiflora voucher Harber ASE2 185 RMA gene, partial internal fri spacer 1. 5.85 RMA ger 420 420 91% 3e-113 90.18% KC5755981
Berberis wvoucher WHN2-12 185 RMNA gene,_partial nternal fr: spacer 1, 58S RMA gene 420 420 91% 3e-113 90.18% JNO0O122335 1
Berberis voucher WHh1-1 18S RNA gene _partial intemal spacer 1 58S RMA gene . 420 420 91% 3e-113 90.18% JMNO12237.1
Berberis egerrima clone BD internal bed spacer 1 and 58S RMNA gene,_partial 418 418 92% 1e-112 8994% MMNT58666 1
Berberis thobotrys clone R14N2 intemal spacer 1 and 58S RMA gene _partial 418 418 94% 1e-112 8952% MMNT58655.1
Berberis aristata isolate SEB-1443 infernal spacer 1,_partial 5 8S ribosomal RNA gene, sequence_and interr 418 418 91% 1e-112 90.15% KX277638.1
Berberis clone R12M1 internal spacer 1 and 58S ribosomal RMNA gene, partial sequence 416 416 92% 3e-112 8991% MNTS586541
Berberis clone Sh3 internal transcribed spacer 1 and 5 8S ribosomal RMNA gene _partial sequence 414 414 92% 1e-111 8967% MNTS8663 1
Berberis clone Sh2 internal transcribed spacer 1 and 5 8S ribosomal RMNA gene _partial sequence 414 414 93% 1e-111 89 49% MNTS86621
Berberis soulisana voucher Ge130952 small subunit RMNA gene _partial ;_internal transcribed spacer 1, 58S Rl 414 414 91% 1e-111 8988% MH710773 1
Berberis pruinosa voucher Y1 DP096C small subunit ribosomal RMNA gene, partial internal spacer 1 58S RF 414 414 91% 1e-111 8988% MH1174611
Berberis fallax voucher Y1 DP016A small subunit ribosomal RNA gene,_ partial sequence;_internal transcribed spacer 1, 58S RBRNA 414 414 91% 1e-111 8988% MH1174561
Berberis aristata isolate SBB-1292 internal spacer 1,_partial 5 8S ribosomal RNA gene, sequence;_and interr 414 414 91% 1e-111 89.88% KX277697.1
Berberis egerrima isolate Kh116 internal iscribed spacer 1, partial ' 585 RMNA gens gene, and 414 414 91% 1e-111 89.88% KR1501861
Berberis integerrima 185 RMA gene, partial sequence;_internal spacer 1, 58S RMNA gene,_and internal fransc 414 414 91% 1e-111 89 88% JMN228267.1
Berberis clone 4 intemal spacer 1, 58S RNA gens,_and intemnal spacer 2 414 414 89% 1e-111 90 31% HM3478951
Berberis clone & intemal spacer 1.5 85 RNA gene,_and intemal spacer 2 414 414 B39% 1e-111 90 31% HM347599 1
Berberis isolate B121 intemal spacer 1, partial sequence. 5 85 RMA gene _complete and internal 1 414 414 B39% 1e-111 90 31% GU934610.1
Eerberis i voucher REGE-199339798 internal nscribed spacer 1. partial 5.85 ribosomal RMA gene and internal fransc 412 412 91% Se-111 89.57% KC575609.1
Eerberis urensis var. japonica voucher REGE-12920784A intemal il spacer 1. partial sequence: 5.85 ri RMAgene andi 412 412 91% Se-111 89.85% KCS5T75607.1
Berberis koreana voucher REGE-19731131A internal transcribed spacer 1, partial sequence; 5.8S ril RMNA gene and infemal franscrit 412 412 91% Se-111 89.85% KC575606.1
Berberis integerrima voucher REGE-19912970 internal transcribed spacer 1, partial sequence; 5.5S ril RNA gene and infemal fransci 412 412 91% Se-111 89.85% KC575601.1
Berberis voucher Harber EUS internal ed spacer 1, partial 58S i RMA gene and infermal 412 412 91% S5e-111 89 85% KC5755951
Berberis aeinensis voucher Harber EU2 internal franscribed spacer 1, partial sequence; 585 RMNA gene and internal = 412 412 91% S5e-111 8985% KC5755931
Berberis voucher Harber ASS86 internal franscribed spacer 1._partial 58S RMNA gene and internal transcril 412 412 91% S5e-111 89 85% KOC575592
Berberis thobotrys var s voucher REGE-1 10556 internal d spacer 1, partial 58S i RMNA gene an 412 412 91% S5e-111 89 85% KOC5755381
Berberis clone ES2 internal spacer 1 and 5 85 RMA gene, partial sequence 411 411 91% 2e-110 8960% MNTS3657
Berberis fendleri voucher Ross McCauley 640 (E) 18S ribosomal RNA gene,_partial ;internal transcribed spacer 1 _5.8S 1 411 411 91% 2e-110 8957% KC575591
Berberis feddeana voucher Q519 small subunit RMNA gens _partial internal spacer 1, 58S ribosomal RNA ge 409 409 91% 6e-110 8957% MHT7114251
Berberis voucher Q515 small subunit RMNA gene._partial internal tfranscribed spacer 1_58S RMNA gel 409 409 91% 6e-110 8957% MH711421.1
Berberis voucher Q255 small subunit RNA gene,_partial internal spacer 1_5 85 RMA gel 409 409 91% 6e-110 8957% MH711231.1
Berberis dielsiana voucher Q140 small subunit ribosomal RNA gene,_partial internal spacer 1. 5385 RMA gel 409 409 91% 6e-110 8957% MH7111341
Eerberis amurensis voucher Q023 small subunit ri RMA gene. parfial internal ranscribed spacer 1, $.85 ril RMAg 409 409 91% 6e-110 89.57% MHT11026.1
Eerberis sibirica internal transcribed spacer 1. partial sequence; 5.8S ril RMNA gene, and internal transcribed spa: 409 409 89% Ge-110 90.00% KX549400.1
Berberis fendleri internal franscribed spacer 1. pariial 5.85 il RMNA gene, and internal transcribed spa 409 409 §9% Ge-110 90.00% KX549392.1
Berberis aristata isclate SBEB-1326 internal i =pacer 1,_partial 5 85 ribosomal RNA gene, =sequence; and inferr 409 409 88% G6e-110 90 42% KX277659.1
Berberis sargentiana voucher REGE-19784169 185 RMNA gene, partial internal spacer 1, 585 ribosomal RN 409 409 91% 6e-110 8957% KC575612.1
Berberis voucher REGE-19754095A internal spacer 1 _partial 585 RMA gene and internal trar 409 409 91% Be-110 89 57% KOC575610.1
Berberis tsarongensis voucher REGE-19310185 18S RMA gene _partial internal franscribed spacer 1,_5.8S ri R 409 409 91% Be-110 89 57% KOC575596
Berberis garciae voucher Harber EU4 internal transcribed spacer 1, partial sequence: 58S RMA gene and intemal spa 409 409 89% 6e-110 89 97% KCS575594
Berberis voucher Chase 13196 (K) internal nscribed spacer 1, partial 585 RMA gene and intemal transci 409 409 91% 6e-110 89 57% KCS575590
Berberis sibirica voucher Harber ASS1 18S RMNA gene,_partial intemnal transcribed spacer 1 _5.8S RMAgene _ 409 409 91% 6e-110 8957% KC575580
Berberis sp. RB-2011 18S RNA gene _partial ;_internal transcribed spacer 1 and 585 RNA gene, 409 409 91% 6e-110 8957% JMN228269.1
Berberis tsienii voucher ¥YS51-6 185 ribosomal RNA gene, partial sequence._internal transcribed spacer 1. 5.85 ribosomal RNA gene,_and inte 409 409 91% 6e-110 8957% JMNO12234 1
Berberis asialica isolate B26 internal transcribed spacer 1, partial sequence 5 85 RMA gene and internal 409 409 B39% 6e-110 90 00% GU934625 1
Eerberis hainesii clone 3 intemal transcribed spacer 1, 5.85 RMNA gene._and infemnal il spacer 2, sequence 409 409 89% 6e-110 90.00% HM347903.1
Eerberis hainesii clone 2 intemal transcribed spacer 1, 5.85 RMNA gene._and infemnal il spacer 2, sequence 409 409 89% 6e-110 90.00% HM347902.1
Berberis hainesii clone 1 intermnal transcribed spacer 1. 5.85 1 RMNA gene._and intemnal il spacer 2, sequence 409 409 §9% ©Ge-110 90.00% HM347901.1
Berberis clone 7 intemal il spacer 1. 5.85 ril RNA gene,_and internal il spacer 2 409 409 §9% ©Ge-110 90.00% HM3I4T596.1
Berberis clone & intemal spacer 1, 58S RNA gene,_and internal spacer 2 409 409 89% 6e-110 90 00% HM347397 1
Berberis clone 1 intemal spacer 1, 58S RNA gene,_and internal spacer 2 409 409 89% 6e-110 90 00% HM347392 1
Berberis aristata clone & internal franscribed spacer 1,585 RMA gene _and intermnal transcribed spacer 2 quence 409 409 89% 6e-110 90 00% HM347389 1
Berberis pa isolate B103 internal franscribed spacer 1_partial 585 RNA gene, and intern 409 409 88% 6e-110 90 42% GU934665 1
Berberis chifria isolate B73 internal spacer 1,_partial ;58S ribosomal RNA gene, sequence_and intemal trans 409 409 89% 6e-110 90 00% GU934658 1




Berberis wemmngensis(INO12238.1) R5N1
Berberis crataegina(MNTSE650,1) 7 R11MN3
r Berberis orthobotrys(MNT38653.1) _
Berberis imegerrimal KR 150186.1)
Berberis crataegina(MNT38636.1) ES1
J Berberis cratsegina(MNT58662.1) Sh2
Berberis crategina(MNT58663.1) Sh3
Berberis heteropodalKCSTS600.1) B
Berberis imegerrimal IN2ZE26T. 1) -
— Berberis crataegina MNTS8664.1) shd
Berberts cratsegina( MNTSZ654,1)
Berberis integermmalMNT58651.1) R12N1
Berberis integermimalMN 798649, 1) RE8N3
Berberis cratacginai MNT 386651 ) R2N1
Berberis inegerrimalMNT58666.1) __
Berberis integerrima x Berberis vulparis{ JN228268,1) Sh5
[=Jn

Berberis prasi KC 373603, 1)
Berberis koreana{KC373606. 1)

Berberis gyalaical KC573604.1) ES4
Herberis fendlens(KC575591.1)
Berberis cratnegma MMNTSE659, 1) ES5
Berberis cratacgimal MMNTS8660.1) Es3
Berberis crataegina(MNTIE658.1) sh
Beiberis crataeginal MNTSB661.1) 1
Berberis orthobotrys{MNT58655.1) R14N2
Berberis crataegina(MNT58657.1) ES2

Bierberis amurensis var, japonical KCST5607.1)
Berberis integenrimal KCS 756011y
Berberis maderensis{ KC575595.1)
Berberis aetnensig KCST5593.1)
Berberis subsessiliflom{KCST3592.1)
Berberis orthobotrys var. onhobomrys(KC3T5381.0)
Berberis feddeans(MHT11422.1)
Berberis circumserratalMHT 11368 1)
_| Berberis anstata( KX277688.1)
Berbens anstatal KX277697.1}
Berberis papillifers{MH 1 17460.1)

E Berberis hookeri KC575613.1)
Berberis kawakamisKC575609. 1)

Berberis prainosaiME 1 17461.1)
Berberis fallax(MHT17456.1) //’I
Berberis sp. MR-2019(MNT58652.1)

Berberis angulosal HM347893.1)

Berberis angulosalHM347599,1)

Berberis anguloss(GL934610.1)

Berberis minutiflora(KCSTS598 1)

Berberis weiningensis(JNO 122371}

Berberis 1sarongensis{ KC575597.1) —f JSM:
Berberis tschonoskyana{KCSTS605 1)

Berbens souligana MHTI0773,1)
— Berbenis thunbergiil KX54%401.1) ///11 IIl
| Bberis japomiealMNTSS667.1)

| Berberis japonicalMITS8667.1)
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Range 1: 1 to 330 GenBank Graphics

Score Expect Identities Gaps Strand

422 bits(238) 7e-114 290/320(91%) 4/320(1%) Plus/Plus

Query 13  TTG-8A-CTOQCATAGCAG-AAGACCCGCOAACTTATOALCAACTAT -TTOGGAGAGEEAT 73

Sbjct 1 TTOAAACCTOCATAGCAGAAAGACCCOCEAACTTATOAACAACTATATTOORAGAAGOAT &8

Query 74  ACGEETCTCTTOGACTCCTTCCCTCGATTTCOGACCAAGRAGTAGCCCTTATCGRECATTC 133

) LLELLEETELTERE e e e Ee e e er e e e et ee e e e ee eyl
Sbjct 61  ACGGGTCTCTTGGACTCCTTCCCTCGATTTCGGACCGAGGAGTGCCCTTGTCGGGCATTC 128

e it iraipnimsi i .

Sbjct 121 TTTGGCTCTGATAARATAACAAACTCOGCGTOATCAGCGCCAAGGALAATTAMATEGALA 188

Query 194 TACCTECCCCTTGCTCTTOCASAAGEGTATTOCTTATCTAATATTCAAACAACTCTCOGE 253

Sbjct 181 TAGCTAGCCCTTGCTCTTGCAAGATGOTATTGCTTATCTGATATTCGAACGACTCTOGGE 248
Query 254 AATGAATATCTCOOCTCTCOCCACCAATAAAAAACOTACCGAATTACAATACTTGATATGA 313
Shict 261 AATGGATATUICGSCTCTUSUATLGATOARGAALGTAGLOARTGLGATACTIGGTGTGA 300
s ey

Sbjct 301 ATTGCAGAATCCCGTGAACC 320
465 51 ITS2 asb 4 by o KX549401.1 05 L Jlgs b (5 oy S, ) JA g g5 ol -#-F o
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----CAAGCGGAGAC- TTGTTGAACCTGCATAGCAGAA- GACCCGCGAACTTGTGAGCAACTATATTGGGAGAGGGATA
- - CAGGGGGGAGAC. TTGTTGAACCTGCATAGCAGAAAGACCCGCGAACTTGTGAGCAACTATATTGGGAGAGGGATA

R "Berberis_its2epeies BInteqerimapopulation Mashad
AR Berberis_kts2speies Bintegerima’rataeginapopulstion Mashad - -
B3 "Berberis_lie2epeies BIntegerrimapopulation Mashad

B3 "Berbieris_lie2epcies B UnknownpopulationMashad

Fifth3 Berberis_kts2apeies.B, arthobotyspopulation Mashad
Rizhif_"Berberis_ks2spiies B orataeginapopulation Mashad

R42_"Berberis_lts2zpeies B, othobotryspopulation Mashad

E51_"Berberis_ts?spoies.Boratasginapopulation Esfaraen
E52_"Berberis_|ts2spoies.Borataeqinapopulation Estarzen
E53 "Berberis_|ts?spoies.Borataeqinapopulation Estarzen
Es4_'Berberiz_hs2speies B.orataeqinapapulation Esfaraen
ESA_"Berheris_|ts2spies.Borataeqinapopulation Estarzen
Shi "Berbieris Ite2epoies Borataeqinapopulation Shahrood

e GAGGGGRGRGRCTTTGTTGAAACTGCP.TAGCRGRR-'GRCCCGCGAACTTGTTGF‘CAACTRT- TTGGGAGAGGGATA

~ - GCAATCGGGRAGACATTGTTGAACCTGCATAGCAGAAAGACCEGEGAACTTGTGAGCAACTATATTGGGAGAGGGATA
- - CGGGGTAGATCATTGTTGAACCTGCATAGCAGAA- GACCCGLGAACTTGT GAGCAACTATATTGGGAGAGGGATA

- CGLAGTCGG- AGAC- TTGTTGAACCTGCATAGCAGAR-GACTCRCGAACTTRTGANCAACTAT- TTEGGAGAGEGAT

----- GCAGCGGAGTCTTGTTGAACCTGCATAGCAGAA- GACCCGLGAACTTGT GAGCAACTATATTGEGAGAGGGATA
--------- A GAACATTGTTGAACCTGCATAGCAGAAAGACT CGCGAACTTGTGAACAACTATATTGGGAGAGGGATA
- CGCAATGCRGAGTCATTRTTGAACCTGCATAGCAGAAAGACCCGCGAACTTGTGAGCAACTATATTGGGAGAGGGATA
CGCTATTCCRTAGTCATTGTTGAACCTGCATAGCAGAA- GACCCGCGAACTTGTGAACAACTATATTGGGAGAGGGATA
----- CAGGCGAGTCATTGTTGAACCTGCATAGCAGAAAGACCCACGAACTTGTGAACAACTATATTGRGAGAGGGATA
- GGCATGCEETAGAC. TTGTTGAACCTGLATAGCAGAAAGACCCGCGAACTTGTGAACAACTATATTGGGAGAGGGATA

Sha_"Berberiz_hs2speies B.orataeginapopulation. Shahrood
Sh3_'Berberiz_he2speies B.orataeginapapulation. Shahrood
Shd_'Berberiz_hs2speies B.orataeginapapulation. Shahrood
ShA_"Berberiz_ts2speies B.orataeginapapulation Shatrood
B0 "Berberis Ite2epeies Bintegerrimapopulation Birjand

- - CAAGCEGGAGTC. TTGTTGAACCTGCATAGCAGAAAGACCCGCGAACTTGTGAGCAACTATATTGGGAGAGGGATA

G CCAGGGCGGCAGCTCATTGTTAAACCTGCATAGCAGAAAGACCCGCGAACTTGTGAGCAACTATATTGEGAGAGGGATA

----- GEGGAAGGACATTGTTGAACCTGCATAGCAGAA- GACCCGCGAACTTGTGAGCAACTATATTGEGAGAGGGATA
----- CGRCGGAGAC- TTGTTGA- CCTGCATAGCAGAAAGACCCGCGAACTTGT GAGCAACTATATTGGEGAGAGGGATA
- CGCATGEEETAGAC. TTGTTGAACCTGCATAGCAGAAAGACCCGCGAACTTGTGAGCAACTATATTGGGAGAGGGATA

W E OB RS RE RN E R
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Ji_"Berberis_its2speies.Bjaponicapopulation shahrood

2R "Brerberis_kts2zpeies.Bntegemimapopulation Mashad

AR "Brerberis_kts2speies. Brntegemima‘rataeginapopulation Mashad

PR3 "Berbieris_lis2spoies BIntegerrimapopulation Mashad
RS "Berberis_lis2speies B Unknownpopulation Mashad
Rifh3_"Berberis_ks2speies.B_anhobotnyspopulation Mashad
RiZNH_"Berberis_ls2spoies.Borataeginapopulation Mashad

Ri4hi2_"Berberis_lts2speies B, othobotryspopulation Mashad

ES1 "Berberis_ts2speies.Boratasginapopulation Esfaraen

ES2_"Berberis_|ts2speies.Borataeqinapopulation Estarzen
ES3 "Berberis_ts2speies.Borataeqinapopulation Estarzen
Est_"Berberiz_hs2speies B.orataeginapapulation Esfaraen

ES8_"Berheris_|ts2spoies.Borataeqinapopulation Estaraen
Sh_"Berberis_Its2zpoies.B.crataeginapopulation Shahrood
Sh2_'Berberiz_hs2spoies B.orataeginapopulation. Shahrond

h3_'Berberiz_hs2spcies B.orataeginapopulation. Shahrond
Shd "Berberiz hs2speies B.orataeginapopulation. Shahrood

- - GGAGCGRABACATTGATTGAACTGCATAGCARAA- GACCCRCRAACTTGTGAACAACTAT- TTEERAGAGGGATA

GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGT GG
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGG
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCRAGRAGTGCCCTTGT GG
GGETCTCTTGRACTCCTTOCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGETCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE
GGGTCTCTTGRACTCCTTCCCTCGATTTCGGACCGAGRAGTGCCCTTGTCGE

GGGTCTCTTGGACTCCTTECCTCGATTTCGGRACCRAGGAGTGCCCTTGTCGG:
GGGTCTCTTGGRACTCCTTCCCTCGATTTCGGHACCRAGGAGTGCCCTTGTCGG-

oo

CAATCTTTGGOTCTGATARRATAACK
CATTCTTTGRCTCTGATARRATAACK
CATTCTTTGRCTCTGATARRATAACK
CATTCTTTGRCTCTRATARRAT AACA
CATTCTTTGGCTCTRATARRATAACK
CATTCTTTGGCTCTGATAARATAACE
OTATCTTTGGCTCTGATAAAYT ARCA
CATTCTTTGGCTCTGATARRATAACK
CATTCTTTGGCTCTGATARRATAACK
CATTCTTTGGCTCTGATARRATAACK
CATTCTTTGGCTCTGATARRATAACK
CATTCTTTGGCTCTGATAARATAACK
CATTCTTTGGCTCTGATARRATAACK
CATTCTTTGGCTCTGATARRATAACK

CATTCTTTGGCTCTGATAAAATAACA
CATTCTTTGGCTCTGATAAAATAACA
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38 | She_'Berberis_lts2spoies.B.crataeginapopulation Shahrood C GGGTCTCTTGEACTCCTTCCCTCGATTTCGGACCGAGGAGT GCCCTTETCGG- CATTCTTTGECTCTGATAAAAT AACA
33 | Shi_'Berberis_lis2spoies B orataeginapopulation.Shahrood C GEETCTCTTGEACTCCTTCCCTCGATTTCGGACCGAGGAGT GCCCTTETCGEG- CATTCTTTGECTOT AT AAAATAACA
40| O Berberis_lts2spoies Biintegenimapopulation Sijand C GGGTCTCTTGGACTCCTTCCCTCGATTTCGGACCHAGRAGT GOCCTTARTCGG- CATTCTTTRGECTOTGATAAAATAACA
41| Ja_"Berberis_ts2spries B aponicapopulation shahrood C GGGTCTCTTGEACTCCTTCCCTCGAT TTCGGACCGAGGAGT GCCCTTGTCAGEGECATTCTTTGECTCTAATAAAAT AACA
42 1 240
43 | FZM_"Berberis_lts2speies Bintegemimapopulation Mashad 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCT TGCCETTGCTCTTGLAAGATGGTATTGCTTATCTGA
44| ASM_"Berberis_lts2speies Bintegenima’cratseginapopulstionMashad A ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGEAAATAGCTTGECCTTGCTCTTGLAAGATGETATTGCTTATCTGA
45 HSNG *Berberis_|is2spoies B Integemimapopulation Mashad 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGRAAATAGCTTGCCOTTRCTCTTGLAAGATGGTATTGCTTATCTGRA
46 | F3M3_"Berberis_lis2spies.B.Unknownpopulation Mashad 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTGCCCTTGCTCTTGLAAGATGGTATTGCTTATCTGRA
47 | ATRE “Berberis_ls2spries.E,_orthobotryspopulation Mashad 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCT TGCCCTTGCTCTTGLAAGATGGTATTGCTTATCTGRA
48| A12N1_"Berberis_hs2speies.E.crataegnapopulation Mashad 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCT TGCCCTTGCTCTTGLAAGATGGTATTGCTTATCTGRA
43 | A2 Bierberis_ts2speies B_orthobotryspopulation Mashad 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTGCCOTTGCTCTTGLAAGATGGTATTGETTATCTGA
50 | ES1_"Berberis_s2speies B.crataeginapopulation. Esfaraen A ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTGCCOTTGCTCTTGLAAGATGGTATTGETTATCTGA
51 | ESZ ‘Berberis_tsspoies B.crataeginapopulation Esfaraen A ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTGCCOTTGCTCTTGLAAGATGGTATTGETTATCTGA
52 | ES3 "Berberis_hsspoies E.orataeginapopulation Esfaraen 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGRAAATAGCTTGCCOTTRCTCTTGLAAGATGGTATTGCTTATCTGRA
4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTGCCCTTGCTCTTGLAAGATGGTATTGCTTATCTGRA
54 | ES5_'Berberis_ls2spoies B.cratasginapopulation Esfaraen 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCT TGCCCTTGCTCTTGLAAGATGGTATTGCTTATCTGRA
55 | Shi“Berberis_lts2speies B cratseginapopultion Shahrood 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCT TGCCCTTGCTCTTGLAAGATGGTATTGCTTATCTGRA
56 ShZ “Berberis_lts2spcies.B.cratseginapopulation Shahrood 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTGCCOTTGCTCTTGLAAGATGGTATTGETTATCTGA
57 etberis_lts2spoies.B crataeginapopulatian Shahrood A ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTGCCOTTGCTCTTGLAAGATGGTATTGETTATCTGA
52 population Shahrood A ACTCGECGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCTTRCCOTTGCTCTTGCAAGATGGTATTGETTATCTGA
53 | Shi_'Berberis,_listspoies.E orataeginapopulation Shahrood 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGRAAATAGCTTGCCOTTRCTCTTGLAAGATGGTATTGCTTATCTGRA
60| B0 Berberis_ts2speies Bintegenimapopulation Sijand 4 ACTCGGCGCGATCAGCGCCAAGGAAAATTAAATGGAAATAGCT TGCCCTTGCTCTTGCAAGATGGTATTGCTTATCTGRA
61| J_"Berberis_hs2spoies B japonicapopulation shahrood 4 ACTCGGCCTGATCACCGCCAAGGAAAATTAATGGGAAATACCIGLCCTTRCTCTTGLAAAAGGGTATTGCTTATCTAA
52 241 320
63 | AN "Berberis_lts2speies Bintegenimapopulation Mashad T ATTCGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAA
54 | T ATTCGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTIGGRTRTGAA
65 | F8M3_"Berberis_lis2spoies.BIntegemimapopulation Mashad T ATTCGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGRTGTGAA
66 | A3M3_"Berberis_lis2spoies B.Unknawnpopulation Mashad T ATTCGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAAACGT AGCGARATGLGAT ACT TGGTETGAA
67 | AR “Berberis_ts2speies B,_orthobatryspopulation Mashad T ATTCGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGT AGLGARATGLGAT ACTTGGTGTGAR
62 | Ai2W1_"Berberis_ts2spoies.B.crataeginapopulation Mashad T ATTTGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTETGAA
63 | AMNZ "Berberis_lts2spoies B_orthobotryspopulation Mashad T ATTTGAACGACTCTCGGECAATGEGATATCTCGGECTCTCGCATCEATGAAGAACGT AGCGAAATGCGATACTTGGTETGAA
701 | ES1_"Berberis_hs2spoies B orataeginapopulation Esfaraen T ATTCGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTIGGRTRTGAA
71 | ESZE_'Berberis_ls2spries B.crataeginapopulation Esfaraen T ATTTGAACGACTCTCGGCAATGGATATCTCGGCTCTCGCATCGATGAAGAACGT AGCGAAATGCGATACTTGRTGTGAR
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Abstract

In different parts of Iran, Barberry is used for food and medicine. Seedless Barberry, as an economic
crop has a major role in the agricultural economy of the southern region of Khorasan. In recent years,
the use of ITS sequences of rDNA has been increased to identify plant species as DNA barcoding. In
the present study, the main objective is evaluation efficiency of ITS sequence for DNA barcoding of 19
collected barberry genotypes where they were collected from a barberry collection in Mashhad Food
Science and Technology Research Institute and genotypes collected from Esfarayen and Shahroud, Iran.
DNA samples were amplified by ITS2 primers and then DNA fragment separated from agarose gel and
send to SinaClon Co for sequencing. The phylogenetic analysis of barberry genotypes was performed
using MEGA X software by the UPGMA method on the base of ITS DNA sequencing. ITS sequences
were registered in the NCBI database and the identity of sequences was determined with other related
species by blasting analysis. Dendrogram of cluster analysis was done based on sequence similarity with
other species in the NCBI database. The results showed that the genetic pair_wise distance, between the
studied samples, varied from 0.122 to 0.154. In the cluster analysis, Japanese barberry (JA) was placed
in a separate branch from 18 Iranian barberry genotypes. In Blast analysis, 93 DNA sequences of
different species of Berberis had more than 90% identity with the ITS sequences of 19 Iranian barberry
genotypes in the NCBI database. The most similarity between the 1TS2 sequences of ornamental
barberry with similar species (B. thumbergii) on the NCBI site was only 91%. In cluster analysis based
on sequence on the NCBI site, the RON3 genotype was separated from the studied barberry genotypes
and the other genotypes were divided into two groups. The first group included Esfarayen (ES)
genotypes, expect ES1, and Shl, and R14N2 that most of these genotypes were belong to Berberis
crataegina. The second group, including ES1, Sh2-5, R12N1, R8N3, R2N1, R5N1, and R11N3
genotypes, along with other NCBI database genotypes, were classified as B. integerrima. The seedless
barberry genotype was also placed in the B. integerrima species class. Due to the high similarity of the
DNA sequences, only three pairs of primers were designated for R14N2, RIN3, and B.th genotypes.
The DNA of 19 barberry genotypes was amplified by three specific primers. The R14N2 primer was
specifically able to reproduce the R14N2 genotype, but the RON3 and B.th primers did not have a

specific band.

Keywords: barberry, ITS sequencing, DNA barcode, NCBI database
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