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[ Ginseng Genome Database

© General information o Ranking
URL: http://ginsengdb.snu.ac.kr 1 3 75
Full name: Ginseng Genome Database All databases:
TOTAL RANK
Korean ginseng (Panax ginseng Meyer) is a perennial herbal plant belonging to the genus
Panax in the family Araliaceae. It has been a most popular and iconic medicinal herb for Gene genome and 1
thousands of years in Eastern Asia. Korean ginseng has a chromosome complement of 2n annotation: CITATIONS ©

=48, which is considered as an allotetraploid plant based on chromosome number and

genomic study. Medicinal components and pharmacological efficacy of ginseng have been

widely exploited, whereas genetic and genomic studies have just been started in recent 6 . 3 33
years because of difficulties in maintaining plant individuals and producing progenies. Very Z-INDEX
limited aenome stidv of P ainsena has heen availahle and we recentlv rennrted the resiilte

https://ngdc.cncb.ac.cn/databasecommons/search?term=ginseng

Home Search Tools Status Links Download

ASM2020560v1 . .
See Genome Information for G|nseng Genome Da‘tabase Links

Organism name: Panax ginseng_(eudicots) Panax ginseng

. A comprehensive genome database for Panax ginseng
Isolate:  WZH-0002 Ginseng genome paper: PBJ
BioSample: SAMN20855168 .
BioProject: PRJNA752920 About Phyzen Genome Institute
Submitter:  Fudan university Korean ginseng (Panax ginseng Meyer) is a perennial herbal plant belonging to the genus Panax in the Korea Ginseng Corp (KGC)
Date: 2021/10/04 family Araliaceae. It has been a most popular and iconic medicinal herb for thousands of years in Eastern RDA
Assembly level: Chromosome Asia. Korean ginseng has a chromosome complement of 2n = 48, which is considered as an
Genome representation:  full allotetraploid plant based on chromosome number and genomic study. Medicinal components and
RefSeq category: representative genome pharmacological efficacy of ginseng have been widely exploited, whereas genetic and genomic studies
GenBank assembly accession: GCA_020205605.1 (latest) have just been started in recent years because of difficulties in maintaining plant individuals and producing

RefSeq assembly accession: n/a progenies. Very limited genome study of P. ginseng has been available and we recently reported the

RefSeq assembly and GenBank assembly identical: n/a
WGS Project: JAINUUO1

Assembly method: WTDBG2 v. DEC-2020

Expected final version: yes

Genome coverage: 77.0x

results of genome structure and karyotyping. In addition, important genes involved in ginsenoside
biosynthesis and environmental stress response, molecular markers for identification of P. ginseng
cultivars and related species, and whole transcriptome data have been reported recently. However, it is
stil in an early stage that these studies could be fully integrated to Korean ginseng breeding program,
due to deficiency of genetic and genomic information. To ensure foundational genetic and genomic
resources for breeding program, Korean Ginseng Genome Project has been initiated in 2011 as a

Sequencing technology:  Oxford Nanopore multidisciplinary research combined with genomics, transcriptomics, proteomics, metabolomics, and

IDs: 11059801 [UID] 29228028 [GenBank] breeding.

Reference

http://ginsengdb.snu.ac.kr/
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Fatty acid metabolism -

Glycolysis / Gluconeogenesis -

Glutathione metabolism -

Galactose metabolism —

Taurine and hypotaurine metabolism -

Amino sugar and nucleotide sugar metabolism —
Ascorbate and aldarate metabolism —

Porphyrin and chlorophyll metabolism —
Sesquiterpenoid and triterpenoid biosynthesis —
Cutin, suberine and wax biosynthesis —

Carbon metabolism

Flavonoid biosynthesis —

Glyoxylate and dicarboxylate metabolism -
Biosynthesis of unsaturated fatty acids -
Carbon fixation in photosynthetic organisms -
Phenylpropanoid biosynthesis —
Photosynthesis - antenna proteins —
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[1] Mai, N., et al. "Iridoid-specific Glucosyltransferase from
Gardenia jasminoides ." Journal of Biological Chemistry 286.
37(2011):32866-32874.
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AGO1 AG02
[19.068405 [@5.460739 [2.14453 0
B2708962 |B2827711 977404 0
B2.032993 |[29.76729 | [22.947914 0
Bl11398  [ls59778 [R.976131 0
[1.508061 [1.354816 [1.2064 0.126898

AGO3

CKAGO1 CKAGO2 CKAGO03

0
0.145841
0.232664
0.04562

10.452204

CKAG_vs AG_DESeq2 log2FC Swiss_Prot_annotation

0 9.509866515 7-deoxyloganetin glucosyltransferase OX=114476 GN=UGT85A24
0 7.651223317 7-deoxyloganetin glucosyltransferase OX=114476 GN=UGT85A24
0.088517 7.600585193 7-deoxyloganetin glucosyltransferase OX=114476 GN=UGT85A24
0.10493 5.94459735 7-deoxyloganetin glucosyltransferase OX=114476 GN=UGT85A24

10.25691 2.120339187 7-deoxyloganetin glucosyltransferase OX=114476 GN=UGT85A24
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U744AE_PANGI GYPVNLLVVBISL 110

AT 124
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UGT29 _PANGI 1 MDNQNGRISIALLPFLAH KQLAKRNCN VFLCSTPINLSSIKDKDSS ASI KLVELHLPSSPD LPPHYHTT NGLPS HLMLPLRNAFETAGP TFSEILKTLNPDLLIYBFN 118
UGTI0_PANGI 1 MKSELIFLPVPAF KLFISRHENLSVTVLISKF FIDTGIDNYNKSLLAKPTPRLTIINLPEIDPQKYLLKPRCAIFPSLIENQK THVRDVMSRMT QSE STRVVGLLABIL 119
UGTI13 PANGI 1 MKSELIFLPVPAF KLFISRHENLSVTVLISKF FIDTGIDNYNKSLLAKPTPRLTIINLPEIDPQKYLLKPRCAIFPSLIENQK THVRDVMSRMT QSE STRIVGLLABDIIL 119
U7142_PANGI 1 MKSELIFLPAPATI KLFISRHENLSVTVLIAKF YMDTGVDNYNKSLLTNPTPRLTIVNLPETDPQNYMLKPRHAIFPSVIETQK THVRDIISGMT QSE STRVVGLLABDLL 119
UGTI2_PANGI 1 MKSELIFLPAPATI KLFISRHENLSVTVFISKF YMDTGVDNYNKSLLTNPTPRLTIVNLPETDPQNYMLKPRHATILPSVIETQK THVRDIISGMT QSE STRVVGLLABLL 119
UGTI_PANGI 1 MKSELIFLPAPATI KLFISRHENLSVTVLIAKF YMDTGVDNYNKSLLTNPTPRLTIVNLPETDPQNYMLKPRHAIFPSVIETQK THVRDIISGMT QSE STQVVGLLABILL 119
UGTI1_PANGI 1 MKSELIFLPAPATI KLFISRHENLSVTVLIAKF YMDTGVDNYNKSLLTNPTPRLTIVNLPETDPQNYMLKPRHAIFPSVIETQK THVRDIISGMT QSE STRVVGLLABILL 119
UGT45_PANGI 1 MEREMLSKTHIMFIPFPAQ KRLAWKGLR ITIVLPAQIR DFMQITNPLINT ECISFDFDK DDGMPYSMQ AY MGVVK LKVTNKLSDLLEKQRTN GYPVNLLVVBSL 114

1

[

1

1

UGT6_CATRO TFVNTEFNHKRLLKSRG SDSLK GLHSFQFKTIPDGLPPS VPPVSCVVSBAV 131
UGT2_GARJA MGSISLPEKHHAVCIPYPAQ KILHHKGFH ITFVNTEFNHKRLLKSRGPDALN GLPDFQFKTIPDGLPPS DVDAT QDIPSLCESTTTRCLDPFRNLLAELNGPSSSQ VPPVSCIVSBIGV 128
UGT29 PANGI 119 P SWAPEIASSHNIPAVYFLTTAAAS SSIGLHAFKNPGEK YPF PDF YDNSNITPEPPSADNMKLLHDFIACFERSCDITLIKS GKYIDLESTLSD KTLVPVGPLVQDPM 231
UGTIO_PANGI 120 FVDIFDIADEFNVPTYVYSP AGAGFLGLAFHLQTLNDDKK QDVTEFRNSDTELLYV PSFANPVPAEFLPSIFLE KDGRHDVLLSLYWRC REAKGIIVNT PYAINSLRMDSMIPPIYPVGP 247
UGTI3_PANGI 120 FVDIFDIADEFNVPTYVYSP AGTGFLGLAFHLQTLNDDKK QDVTEFRNSDTELLYV PSFANPVPAEFSPSIFLE KDGRHDVLLSLYRRC REAKGIIVNT PYAINSLRMDSMIPPIYPVGP 247
U7142 PANGI 120 FINIMD IANEFNVPTYVYSP AGAGHLGLAFHLQTLND KK QDVTEFRNSDTELLYV PSFANPVPAEVLPSMYVD KEGGYDYLFSLFRRC RESKAILIINT PYAINSLRMDSMIPPIYPVGP 246
UGTI2 PANGI 120 F INIMD IANEFNVPIYVYSP AGAGYLGLAFHLQTLYD KK QDVTEFRNSDTELLV PGFANPVPAEVLPSMYVD KEGGYDYLFSLFRRC RESKAIIINT PYAINSLRMDSMIPPIYPVGP 246
UGTI_PANGI 120 FINIMDIANEFNVPTYVYSP AGAGHLGLAFHLQTLND KK QDVTEFRNSDTELLYV PSFANPVPAEVLPSMYVD KEGGYDYLFSLFRRC RESKAIIINT PYAINSLRMDSMIPPIYPVGP 246
UGTI PANGI 120 F INIMD IANEFNVPTYVYSP AGAGHLGLAFHLQTLND KK QDVTEFRNSDTELLYV PSFANPVPAEVLPSMYVD KEGGYDYLFSLFRRC RESKAILIINT PYAINSLRMD P 246
UGT45 PANGI 115 YP SRVEMCHQLGVKGAPFFTHSCA VGAI YYNARLGKLKIPPE EGLTSVSLPSIPLLG RDD LPIIRTGTFPDLFEHL GNQFSDL NEEAKW P 237
U74AE_PANGI 111 YP SRVEMCHQLGVKGAPFFTHSCA _ I1pPE _ _EGLTSVSLPSIPLLG __RDD LPIIRTGTFPDLFEHL GNQFSDL DK P 233

12 MAF SVEVSEELGIPNVFFWTVNAFTLMTY LHYSRLRELACVLHKDVVNGSE P 259
UGT6 CATRO 132 MSFTISAAQELDIPEVLFWTP SACG LTP PIGP 265
UGT2 GARJA 129 MSFTLEAAAELGVPEILFWTTSACGFLGY MHYAKLIEKGLTPLKDA SYLSNGYLEQSLDWIPGMKDIRLKDLPSFLRTTNPDDYMVKFVLQETERA ILNT SAILPPIYTIGP 262

ot At

UGT29_PANGI 232 GHNED PKTEQI EYFL SNEELEEVAI TVN AVRL IEGEKK GILPEG QRVGDRGLVVEG GHSSTGG C S 346
UGTI10 PANGI 248 N GEGQNSDEAAVI FGSF PENQVKEI GHR SLRPCISEGETTLQLKYSNLE PAG DRTSCVGKV 1IG AHEAVGG C N 372
UGTI3 PANGI 248 N GEGQNSDEAAVI FGSF PENQVKETI GHR SLRPCISEGETTLQLKYSNLE PAG DRTSCVRKV 1G AHEAVGG C N 372
U7142 PANGI 247 N GDGQNSDEAAVI] YGSF QENQVKEI GHR SLRPSIPKGETKLQLKYSNLKEILPVG DRTSCVGKYV 1IG AHKAVGG C N 373
UGTI2 PANGI 247 N GDGQNSDEAAVI YGTF QENQVKETI ALRPSIPKGETKLQLKYSNLEEI DRTSCVGKV 1G GHEAVAG C N 373
UGTI_PANGI 247 N GDGQNSDEAAVI YGSF QENQVKETI SLRPSIPKGETKLQLKYSNLKETI DRTSCVGKV 1G GHE SVGG C N 373
UGT!] PANGI 247 N GDGQNSDEAAVI YGTF QENQVKEI SLRPSIPKGETKLQLKYSNLEEI DRTSCVGKV 1G GHEAVGG C N 373
UGT45 PANGI 238 DKQLPND KDNGINFYKADVGSC VEKEHNLGDD YMDEV K LAEAEAEEKGLI VS S S C N 362
UT4AE_PANGI 234 DKQLPND ___KGNGINLYKADVGSCIKWEBAKDP v KLSSDELAE __ s s CEWN 356

260 SKSVIPDNHTKYLRSNLWKKD SGC I FARGLANSMONELWIIRPDLVMGDVA ______________VLPPEFE _M N G C N 387
UGT6 CATRO 266 QNQV DDESLKVLGSNLWKEE PEC F N G N N 392
UGT? GARJA 263 QKEV KDERLSVLGSNLWKEE PEC ITVM TPGQLVEF AN ITTRPDLVSGDSA ILPPEEL EETKDRGLL AS S G S N 389
UGT29 PANGI 3471 FGVPVIAMARHLDQ@PLNGKLA AEVGV.MEVVRDE NGKYKREGIAEVIRKVVVEKSGEVIRRKARELSEKMKEKGEQETID RALEELVQICKKKKDEQ 442
UGTI0_PANGI 373 YGMPVATWPMYGEQQLNAFEMVKELGLAVEIEVDYRNEYN KSDFIVKADETETKIKKLMMDGKNSKITRKKVKEMKEKSRVAMS ENGSSYTSLAKLFEEIM 472
UGTI3 PANGI 373 YGMPVATWPMYGEQQLNAFEMVKELGLAVEIEVDYRNEYN KSDFIVKADEIETKIKKLMMDGKN SKIRKKVKEMKEKSRVAMS ENGSSYTSLAKLFEEIM 472
U7142 PANGI 374 YDMSVATWPMYGEQQLNAFEMVKELGLAVEITIEVDYRNEYN KTGFIVRADETITETKIKKLMMDEKNSETRKKVKEMKEKSRVAMS ENGSSYTSLAKLFEKIM 473
UGTI2 PANGI 314 FGVPVATWPMYGEQHLNAFEMVKELGLAVEITIEVDYKNEYFNTKNDFIVRAEETETKIKKLMMDEKNSETIRKKVKEMKEKSRVAMS ENGSSYNSLEAKLFEEIM 475
UGTI_PANGI 374 CGVPVATWPMYGEQQLNAFEMVKELGIAVEIEVDYKKDYFNMKNDFIVRAEEIETKIKKLMMDENNSEIRKKVKEMKEK SRAAMS ENGSSYNSLAKLFEEIM 475
UGTH_PANGI 3714 CGVPVATWPMYGEQQLNAFEMVKELGIAVETITEVDYKNEYFNMNNDFIVRAEETETKIKKLMMDEKNSETIRKKVKEMKEKSRLAMS ENGSSYNSLEAKLFEEIM 475
UGT45 PANGI 363 LGVPMVALPQQFDQPANAKYIVDVWQIGVRVPIGE EGVVLRGEVANCIKDVMEGEIGDELRGNALKWKGLAVEAME KGGSSDKNIDEFISKLVSS 457
U74AE_PANGI 357 LG VPMVAVPQQFD@IP VMIAK Y I VD VWQIGVRVPIGE ____________DGVVLRGEVANCIKDVMEGEIGDELRGNALKWKGLAVEAME KGGSSDKNEDEFISKLVSS ______ 51

BB AGVPMICWPFEFADQILTNCYCICKLWGVGLEID ___________________ SDVKREGVESVVKELIEGEKGKEMKKRAVEWKNKAKSATSPYMGSSYLNIDKLVNEVFE SPPMKSW 484
UGT6_ CATRO 393 SGVPMICWPFFAEQQTNCRFCCNKWG I SDVKRDEVESLVKELMVGEKGKEMKKKALEWKNIAEVTTTKPDGSSYSNLEKLIKVLKSKP SH 487

UGT2_GARJA 390 SGVPMICWPFFAEQQTNCWFCCTKWYNGLEID NNVKRDEVESLVTELMVGEKGMDMKKKALEWKNKAEEAAKSSGGSSYSNLEEKVVQVLL SK 481
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O 2pg6.1.A UDP-glucuronosyl/lUDP-glucosyltransferase

ol

Crystal structure of Medicago truncatula UGT85H2- Insights into the structural basis of a muftifunctional (Iso) flavonoid glycosyltransferase

|-_] 0.80 = 4968  Xay, 21A  monomer None

2pgb.1 A UDP-glucuronosyl/lUDP-glucosyltransferase
Crystal structure of Medicago truncatula UGT85H2- Insights into the structural basis of a multifunctional (Iso) flavonoid glycosyltransferase

-_] 0.81 - 4916  X-ray, 2.1A  monomer v None

w2k 2 A UDP-glycosyltransferase 74F2
Crystal structure of UDP-glucosyltransferase, UGT74F2 (T154), with UDP and 2-bromobenzoic acid

1T | 0.56 - 3588  Xray, 20A  monomer 1x BGC-BGC, 1 x BGC®, 1 x UDPZ, 1 x TWV©
w2k 1.A UDP-glycosyltransferase 74F2

Crystal structure of UDP-glucosyltransferase, UGT74F2 (T15A), with UDP and 2-bromobenzoic acid

(TN 0.55 - 35.88  Xray, 20A  monomer 1x BGC-BGC, 1 xBGCY, 1 x UDPZ, 1 x TWV®

5u6n.1 A UDP-glycosyltransferase 74F2
Crystal structure of UDP-glucosyltransferase, UGT74F2 (T155), with UDP and salicylic acid
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ss fraction: 0.3
gap open (HH/SS/other) 18/18/6, extend
ss matrix: (O, S): -6 (H, O): -6 (H, H): 6
iteration cutoff: 2

RMSD between 252 pruned atom pairs is 1.136 ar
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F Y

ss fraction: 0.3

gap open (HH/SS/other) 18/18/6, extend
ss matrix: (O, S): -6 (H, O): -6 (H, H): 6
__ iteration cutoff: 2

N RMSD between 253 pruned atom pairs is 1.152 ar
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ss fraction: 0.3

gap open (HH/SS/other) 18/18/6, extend
ss matrix: (O, S): -6 (H, O): -6 (H, H): 6
iteration cutoff: 2

RMSD between 261 pruned atom pairs is 1.154 ar
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W=D

& H AR & fE (keal molt) ESEEK (A Bk

CYP71D313 75 2.33 THR-306
1.84 ALA-302

UGT85A24 92 288 TRP-360
253 ASN-301




RESULTS AND DISCUSSION SRERIA = G55SR . '
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