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WE. B PR R JLGA-SD-28 4k AZ a1 Rbl Mtk AL Rl NP 4T 007, ik I ONT U
JPoF- 6 Lh ] Nanopore 535 HEAT 4 56 BRI 20 I 268 X8 R PO ARRAE , FEXIZBEHEIT T GO, COG LA CAZy DIfgiF B4
o R ZERIENA LK N 4 215 536 bp, GC &4 43.51% , WAL 1 4 229 NI EEHE (ORFs); GO 4
HrrgThBEAN >l 43 28, COG ZM BT ShREAN K 25 25, CAZy AMHTiZ A 108 D5 A B AL EER , i

A EEZEAIFT 1 JLGA-SD-28 4= Jk [K 21 I /745 SR 1) S 4 Ji5 it — 2B ST i R A vt N S 81 A AL SR ARl

KR MUEWEL; 1 WA AS BT BAREE; SEEANT

FES5ES . R282 XER RS . B
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A2 Panax ginseng C. A. Mey &3 H )y 2 A1 4 s
Akhz—, FA M 2 O 6 S O A T R, e
2002 A NS HAHEBT RO i, NS A DG I L ik F
FERP= R T R R it o NS B RAM TR, Filk
HeL RPUOHL, BB KR . ASEERASNE
BEGEPEIY, 23 IR R PURE =GRS TR R A
IS BRI PURR =2 IS = e R AT | SR RUR AL R
SR R RSO R AT Y MG 2 B M S
W, AZRETRAYONTS, PUEE. DR, BeEAm )
fie. POLERESFER T . AS BAT I RBHI ST IES: T 2
AHUATE A IR 225 i 18 B A A A ™ ) e 4
BAF, XERGUSH I RPN A NS R, BA R
rw A PR YRS IAE ], ARG LA NS
LA Re3 HAPUMIR . PUBEIRTG . BUADAR, PR . H SR AL
PR ISR KNSR CK BT iR . Bk,
YUl . BUMARSEAER Y A ASRIFEAS D& AR
XEAR, EEAERAASRERANE, S &M
afLARSE, REMTRA NS B A RA —E iy
WE AT K,

BB A NS A IR LT ik B2 A e e ik
(DGR AP AP I 3 L e S L T
R, S RAETEg . MR Rk
Az . MREEZ | HRGAT, R A s
FEME . AR R AV RN AR R A, e AL RO
i, JCHEEIE Y o A R A e NS AT
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B AT A O R o5 IR PR R A A S B B
1 B PSR A S BAFIFSE AL Zhou %52 BT R,
ANZHBA Rbl A1t Paecilomyces bainier sp. 229 ¥ 4th A
S AT CK LR 1A R 3-BRAT A4 0 2 AN i 1B AR
WY, BT T W {55 38 B AR AL . R A
a2 e 0] , NS W4 EH Burkholderia sp. GE 17-7 fig
BERE MR IR A S BB AT C-20 fobE S, fls AR
H Rg3,

NS BATFAL W) — i o )2 s A, (HH R A
JERA . R ORAH 335 55 v 73 B B AH 5 HT SR HAT #E
Bp/D o | RS vk s N R R AR A, BRI HEAT
SE MR AT A 00T, AR LB AR A

HI SR LA AS 2B SR B IR, w5 R A
AW, ghreg. difbs, 1530 30 R AR A NS BT
WA, ST E JLGA-SD-28 Al R 2 fIFF 18, Ak
B KAl R ZEHURT I JLGA-SD-28 45 R RIS A 71k — 25 4%
Brohse, LLAZ R Rbl WEEARY), @ikGERE,
K] UHPLC-Q-Exactive PUZAT - L 375 Ul BIF g 20 Bk
FHEAR S AT IS B S P)F0 7= Wy SEATAS I, ) Y A 25 £
FF B JLGA-SD-28 54 AL NS Y Rb1 kA, Jf Hodid 42 4%
R FRe, 6 I REREE
1 &

L1 XA A5 2FFFF T JLGA-SD-28 Sy A 52 15 % iy 4]
NS e A B, 22 KA R PR 2 R TR S
WG ZE A0 AT I Bacillus subtilis; N2 B3¢ Rbl Fr U 5
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(4ifE>98%, FLiEMAYRHEAERAA, #t5
72059X70603) ; AZ R iF ReS bt (4EEE>98%, I
IR YR AR AR, it B24M8S32390) ; A&
BAF Re3 WRiEs (Ll >08% , iR Y R R R
A, S 725]9X64237) 3 NS R AF CK bRl S (4l
E>98%, FiE M AEYREARALA, #tS
Y20N9Z75484) ; N2 B Rkl br #Efh (4l B > 98% ,
Rl YR AR AR, it B27)8S39859); 4
i (i ali, 3% Fisher A ®], L5 184266); H fiE
({03 2, 2% B Fisher A ®l, #5 186346); B 4li /K
(Dura series #B 4l KA PRR S )

L2 ME SRENEARKES (LR A RA F
EIPA) ) s RWIRIR (R AT RS A PR
Hl) 3 DZF-6050 FL45 THRAR (L BRI &) ) SW-
CI-ID BB AL TAE S (RNt i & A IR A H ) ;
Thermo Ultimate 3000 7 #8 =25 %50 A 2.43% 2 4t . Thermo Q-
Exactive Orbitrap 5T 3% 1%, £ 3% Xcaliber T 1F 3 ( 3€ &
Thermo Fisher 23 d))

2 FiE

2.1 B

2,11 BEFREE LB ERFRW (100 mL) |, &ALEN 1 g, JEIE
HE 1 g, FEERKY 0.5 g 5 mol/L A 45 ALAN 20 pL, ZEMK
EFEZE 100 mL, 121 CHEEFEE KR 20 min,

2.1.2 50 mmol/L BMR v AW (pH 7.0), W —
KETEIR A4 3.12 ¢, MZEBMKELE 100 mL; B,
W ARG E M 7.17 g, INZERKEZ %2100 mL;
BUA W 39 mL 5 B 61 mLiRA, ZEH/KERZ 400 mL,
2.1.3 R A S BT RblL B BAZET Rbl 10
mg, IMTGE/KERZE 10 mL, HIfE,

2.2 WHARRFHN KR EZEMATE JLGA-SD-28 &
F LB BEFRWF, 1637 ., 200 v/min 50T MFE IR b 455 3%
24 h, BIZRE AR, BH K 8 mL, JA Rbl JEY B
W1 mL, BERRERZE PR | mL, 737 °C. 200 r/min 55{4
THRRPRIFE 4 d, BRASBHHE O,

2.3 ARBHHNBHLAE EASBITHLE MRS
HRINA SR B KA E T B, WIEEY 1 min, 7
6 000 r/minfY 1T 8.0 5 min, BV, 7 45 CHIK
WRPIET R 1 mL P EBEEAR, SRRIRES

2.4 Thermo QE & & B A Al

2.4.1 Thermo QE ¥ Julpt A (3% 54 SUPELCO C,q
EIEFE (5 emx3.0 mm, 2.7 pm); FSHAH 0. 1% H R K
(A) -ZF5 (B), BB (0 min, 15% B; 5 min, 19%
B; 10 min, 19% B; 13 min, 25% B; 15 min, 28% B;
18 min, 28% B; 22 min, 30% B; 25 min, 35% B; 30 min,
40%B; 35 min, 60% B; 38 min, 80% B; 40 min, 100% B;
45 min, 100% B; 50 min, 15% B; 60 min, 15% B); &1
Wik 0.4 mL/min; #EFEEE 5 pL; HERE 35 C.

2.4.2 Thermo QE V& FTI FAG I BT % 45 4F  HLMISE &5+

P, BT, BEEHE-3 KV, TR 350 °C;
STE 40 L/min; HEAE 10 L/ming; WASKR &
1 L/min; A7 Full MS; BB E R m/z 100 ~
1.500; Jia s #8370 000,

2.5 HFEFHAE JLCA-SD-28 WA ey AKX Ham 5, 4
R, ES OFRR AT JLGA-SD-28 Y[ 4] DNA %
FEAL 5 L % AR R PR WA AT ONT 1 FF- 5 DL
Nanopore I J3° 3 5 1 47 4 2 B 41 90 )3, | ] Nanodrop
Qubit FT 0. 35% BrAEHEGEIE vk HEATAIRE | kA 50 #& 4
K, REGE R4 DNA; it BluePippin 4> H SIA% R
[ R 4 Il ik A B DNA; SQK-LSK109 3% 421207 & 3k 7
SCERE; BRI, A Canu v S B X it 0k IR
subreads HEAT41%%, )5 %M Pilon" #44FH A0 K
— X BT R A AT 214, 15 B e A B T e 1 R R
M, WMEEFH ., SR AEgS RNA | BRI | T
WA FEN ) . CRISPR BEATHENZLAL 2007, 75 3 i
R, )T T A5 ) i R R S S R A BB R R) R
( Cluster of Orthologous Groups of proteins, COG) | JETUA
#HH (non-redundant database, Npl2 ) 25 I e BE E A
BLAST ™ Hoxt, 85I 5L I RE R 4E 5L, 36 F Nr £ldh 2
LRt R AR Blast2GOPY 47 5 I AA  ( Gene On-
tology, GO BUdlsFERYTIRETERE . I FH C 7045 3 (1 3
HAFE, EEFH) ., SEE R ERT 55 (GC
EHE) %, NHEM Circos'™ 2 %I ZE N 2 1B 18], 5541,
F A hmmer ™ 5T 8K A6 G Y M CEEECUE % ( Carbo-
hydrate-Active enZymes, CAZy"*) #EATBRIKALE PRIt
KT RE TR

3 £R

3.1 Thermo QF & FAE A w4 R il ad Sh5vEMN X H,
e i =y, S53RILE 1,
100
Rbl
GypLXXV
80 /y§g5
< 60
=y
g Rk\l
g sor
20 —A ‘
*J'kmhwi\,wkt ) I'Ju.. . 'u
s

0

10 15 20 25 30 35 40
t/min

1 WHEZFMTE JLGA-SD-28 L A S
EF Rbl BRBEFRE
ARSEYG R, A L ZEMFF R JLGA-SD-28 K A S R
Rbl ¥4k A & B 4F Rg3. Rkl. RgS DI K 4 It ik 2
LXXV, #2814 Rbl #4bige W A S B4 Rbl 1Y C-3
MR K AL K AR B R B B AT LXXV; AS BT Rbl
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) C-20 B A & AR KW 2 NS B H Re3, ASBH
Rg3 Y C-20 fi ZAEBIKI N, AR AS R Rkl fIAS R

Glc-6 Gle
-Glc-6Gle
—_—
Gle-2 Gle-
o
(<]
Iy
Q
o
Gle-6Glc
OH
HO GypLXXV Gle-2 Gle-O

3.2 RHEFFAFE JLGA-SD-28 A W shae Al ZEAT
B JLGA-SD-28 (LR 2 4Kl 4 215 536 bp, GC & A EN
43.51% , FERA TGS T 4 229 ANIFHL R EEHE (ORFs) ,

HEEEEE ENENEEENEEEEYEEEEEEN

H Rg5, WH 2,

'Y

dehydration
_—

Rg3 Glc-2 Gle-O

o
@
=
<z
&
=
]
=]

B2 HEFHETE JLGA-SD-28 X ASEE Rbl &R

TR I R S Y Ky 878 bp, Ho L 11 4>, JE4RAY
RNA ZE[H 217 4>, 435 30 4> rRNA, 86 > tRNA #1101 >
Hifth neRNA, H5 2F fH7 JLGA-SD-28 Y%L K 2 8 LI 3,

A:RNA processing and modification(0)

B: Chromatin structure and dynamics(1)

C: Energy production and conversion(187)

D: Cell cycle control, cell division, chromosome partitioning(34)
E: Amino acid transport and metabolism(377)

F: Nucleotide transport and metabolism(86)

G: Carbohydrate transport and metabolism(304)

H: Coenzyme transport and metabolism(126)

I: Lipid transport and metabolism(116)

J: Translation, ribosomal structure and biogenesis(163)

K: Transcription(333)

L: Replication, recombination and repair(138)

M: Cell wall / membrane/envelope biogenesis(196)

N: Cell motility(60)

O: Posttranslational modification,protein turnover, chaperones(107)
P: Inorganic ion transport and metabolism(235)

Q: Secondary metabolites biosynthesis, transport and catabolism(104)
R: General function prediction only(514)

S: Function unknown(330)

T: Signal transduction mechanisms(159)

U: Intracellular trafficking, secretion,and vesicular transport(48)
V: Defense mechanisms(59)

W: Extracellular structures(0)

Y: Nuclear structure(0)

Z: Cytoskeleton(0)

Not Cog annotated(1132)m

TE: AN RNA T AUEM; B AR OREM MBI 1% CONRRIRAE PRI, D vt . a2, Rakls; £V EER
Yz SR F OO IR S0 G NBOKLE s S OV s S, DO lsRuskm SR, 1 OB, ok
WS KOs LMW, EAMBIZ,; M OWdiHLEE 4 MU 2 MU A= 9 42 2k s N OSSRz 3 O B R i, B H Bk
e, HAEA; POVTHLE TGS SN, Q AWAENRMI N EY SR, Fia Mol R 9 HSiaes,; S hRMIGE; T

RSN U NN, SHB RS Is i ; VOB LS WO Y DIARET s Z AR

TG COG %,

B3 EFE4AEE

3.3 ARAYESE

3.3.1 GO YJfgiFERE GO FERBSEGEITEERILE 4, TEH;
HAEMIFTF I JLGA-SD-28 1 GO A #fr e, 2645 3 461 4~ 3EA
VR, AR (7 202) A FIIRE (4 439) FOZuff
A (6302) 32RUjReEREGER, L@ 43 Fiihe, A
Wi By 25, ORFs BuE R Z 2 Rghd & (1.820) . 4i
MR (1695) FIRRALUTEE (1547), £ TIRES 2
W HELIETE (2 038) 0 ORFs B %, HIRELSE
P (1567), FEAUMLRLAT5325, ORFs it e 2 & 41 L
(1796) FAUMIERS (1796), HUIEME (1 185) FfEFS
43 (1000),
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3.3.2 COG HIfEHR COG HERARGITEERILE S,
HIEMFT I JLGA-SD-28 Y COG ThfE R 2 Wom B
30974~ ORFs 4324 25 25, AL — B Ae T & bhde K
(13.98% ), HKBEE LR iz fAH (10.25% ), 5%
(9.06% ), THREARFD (8.97% ). BkAKALE W% iz FAC
(8.27% ), RNA MITFEMG , AHMISMESH | A2 2854 Fn 20
B IR

3.3.3 CAZy DHREIERE  CAZy ThREERR P15 /K fi il 70 #r
SRR 1, BRI R W3 2, @i CAZy Bk
PETHREVERESE I, AT T A REZEMAT 14 JLGA-SD-28 JE[H 41
T ST KB LA AR R R B DGR SE R, i AT 108
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cellular componentmolecular function biological process
TE: BARAR R GO BArSNE, HAtrZedt R H AT G E 4 L, A7 b B BOH . B AR A AR S 4l
RushD Ik s 20, S, B WKL T M TECAY: AMLA; AP, A AR 20 R
gy AMLERESS; WERRL RSy, BEESSN; AUMIERSY. rFIhEE, R IEtE . AR S, MR AR
TARYE; HALTEYE; (RS e, e, sk, SaEN; Tk PUEMRTE; D-N AR ERIE L
RERETRINE; TR A TOIREI N, AW R, BRSNS AR WAL ARG
GRS, ZAMMAEYER; REDSR; S, PALUIR, RN AL AR, AR, AL
SHR A R IREEER

4 GO gtiEBRHEEITE
COG Function Classification of Consensus Sequence
B A: RNA processing and modification [0~0%]

W B: Chromatin structure and dynamics [1~0.03%]
W C: Energy production and conversion [187~5.09%]

500

W D: Cell cycle control, cell division, chromosome partitioning [34~0.92%)]
W E: Amino acid transport and metabolism [377~10.25%)

W F: Nucleotide transport and metabolism [86~2.34%]

MG y port and ism [304~8.27%)]

W H:Cc port and bolism [126~3.43%]

M |: Lipid transport and metabolism [116~3.15%]

W J: Translation, ribosomal structure and biogenesis [163~4.43%]

3001 B K: Transcription [333~9.06%)
W L: Replication, recombination and repair [138~3.75%]
B M: Cell wall/membrane/envelope biogenesis [196~5.33%]
B N: Cell motility [60~1.63%)]

200 | M O: Posttranslational modification, protein turnover, chaperones [107~2.91%)
HP: ic ion port and bolism [235~6.39%]
B Q: Secondary metabolites biosynthesis, transport and catabolism [104~2.83%)]
W R: General function prediction only [514~13.98%)
M S: Function unknown [330~8.97%)

1001 W T: Signal transduction mechanisms [159~4.32%]
Ul llular icki ion, and vesicular transport [48~1.31%]
W V: Defense mechanisms [59~1.6%)]

I I B W: Extracellular structures [0~0%)
0 W Y: Nuclear structure [0~0%]

TN N N T Y TN NN NN NN (N N N NN TN NN N TN NN NN SN N S SN (N | B Z:Cy 1 [0~0%)]
ABCDEFGHIJKLMNOPQRSTUVWY?Z
Function Class

TE: BEARAR R COG & 4r38 %, PR WAEREH . A S RNA I TRMEM; B g GRRESHIANS) 1%, C N ReRA: ™ RIfFed; D vl
MRS AR Ge@RRIr; EONEERIE SIS, FOVEIRREE SN G uBoRILE YR sk S0 H bR s
S 1 ORIEFUEESA ) TR BNHAS S A R A KONEES; LSRN AR, M AN RE /40 A 20 E 15 A
Wik NNHIREE; 0 NEEEG, EEFHA, HMEEA; P OVTHE TR SR Q MRAERB A &R, st
A R OGEAIIREBIN ;S MARMINRE; T WSS SHLE; U vaaiists  sHB S, v uBi LG, W oSG
M Y A 2 AR,

Frequency

5 COG EEEBRSEFEITE

NERGASRERFACR, JoPA 2 MRS ASE B KRR, A 46 MEN 5 AZS2H Rkl Il RgS Y
T Rg3 MZUBHE 1 LXXV BB, AIorh 24 AR BRABAROE, mlarh 12 DR RORE T e R M 0
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F1 CAZy et iBEEKBEBINER
WH K it Bl S R TR E A TR %
GHI1 4 GE02070, GE02156, GE02603, GE02860
GH3 1 GE02429
GH4 5 GE00393, GEO1156, GE01999, GE02996, GE03099
GHS5 1 GE04130
GHI11 1 GE04206
GH13 8 GEO1121, GEO01224, GE01257, GE01592, GEO01598, GE02543, GE02563, GE03061
GH16 1 GE02051
GHI18 4 GEO01539, GE02273, GE02847, GE03678
GH23 6 GEO00011, GE00241, GE00722, GE02767, GE03438, GE03558
GH26 1 GE02864
GH30 1 GE04132
GH32 3 GE00824, GE01582, GE01945
GH42 2 GEO01550, GE02991
GH43 4 GE01008, GE02077, GE04067, GE04133
GH46 1 GEO00809
GH51 2 GE00976, GE00999
GHS3 1 GE01549
GH65 1 GE01593
GH68 1 GEO01581
GH73 2 GE01239, GEO1718
GH76 1 GE02232
GH105 2 GEO1139, GE02983
GH109 8 GE00902, GEO01137, GEO01244, GE01490, GE02114, GE03109, GE03329, GE03361
GHI126 1 GE02693
F2 CAZy JREEBMEHBEINR
BT HE R B S A R %
GT1 3 GE00041, GE02848, GE03508
GE00082, GE00252, GEO1564, GEO01566, GE01569, GE01693, GE01706, GE01707,
G2 1 GE01932, GE01939, GE02696, GE03014, GE03142, GE03581, GE03635
GE00356, GE00607, GEO01214, GEO01217, GEO01568, GE01570, GEO01692,
e ’ GEO01697, GEO01713
GT5 1 GE01221
GT8 1 GEO01985
GT26 1 GEO1715
GT28 4 GE00302, GE01926, GE03631, GE03829
GT35 1 GE01220
GT44 1 GEO1761
GT46 2 GE03013, GE03015
GT51 4 GE00342, GE01280, GE01891, GE03289
GT83 4 GEO02197, GE02197, GE03580, GE03580
4 it FIRMAEY R BN S B, HABURE S MAEYE
NS B ARG AR R By kel , 8 i KA B S0 BT 7 A B Tl T A A S 58 O BT 328 4 A () 1

Baigirdk, HRIFFAME AR ARG ERR, FRilkE
S5, TSR TR 2 Brog A B ST LA A A B B0 P i
VIR S AR 2B REUREYE b, IR S Ak
BHEHRBUEMTEEEA —E 0 m R, A T80 o
AOBAH A HE 5 = 2 P D R e A B R BTE T S b A HE T O i
HURS B E AT B JLGA-SD-28 ELAA 4k 1Y 5% b N S 123 Rbl
WIREST, B8 T % bk, HEBZYRIASE
1 Re3. Rkl, Rg5 LR By LXXV, It H H A H#
AP | B . LR A2 BITE
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FE 7R 5200 0 2 4 N AR I e R A B 2E AT B
JLGA-SD-28 #4744, WHBGHILIEA A Th e s, dEimi &I
55\ A Al 10 3 R RIS 35 /K i I B0 1 5 RS i 1 L1
B,

ARSI E T A B ZEHOUAT B JLGA-SD-28 X} A S 1
1 Rbl MGk 2 K=y, FF B 2t 4 3 241 00 7 43 A
THHEASBHHAIBENIE, DRGSR IZE
Fioxt NS BT ARSI S 25 o 2 T8 1 i = B 5 4%
HEARAE



2021 £ 2 A ok % February 2021
Fazg HoW Chinese Traditional Patent Medicine Vol. 43 No. 2
P— L AR Til‘%zﬂﬁ 2010, 29(4) ; 548-554.

’ [20] % W, 4% W, KL, 5 QMR RH AL ST

[1] F &, # #, #%E, %5 ASELTSGEE[]]. A3 MBS HE R T]. EE AL, 2018, 39(13) ; 324-333.
5T, 2019, 31(5) ; 54-58. [21] Zhou W, Huang H, Zhu H Y, et al. New metabolites from the

[2] noOR, B, & ASYARME AS T AS biotransformation of ginsenoside Rb1 by Paecilomyces bainier sp.
JEH Rgl, Re, Rbl &R W [J]. B2k, 229 and activities in inducing osteogenic differentiation by Wnt/
2013, 28(6) ; 619-621. B-catenin signaling activation [ J |. J Ginseng Res, 2018, 42

(3]t #3001, BARK ABHER S NS R (2) : 199-207.

PN T]. Z5TAIRSE, 2011, 34(3) : 199-203. [22] Z=fese, SRy, BRYL, %. AS WA Burkholderia sp.

(4] BB, HEM, 9 T, %5 NSO KGR IR GE 17-7 il AZ 10 4F Red MBI 1], W2k , 2019,
F[I]. EAREEZ, 2017, 37(12) ; 1261-1263. 36(2): 41-45.

(5] M P, MER, B % Wi ASaing (23] FUREE E B A, % 3T UPLC-Q-Ombitap MS/
BWFFEHE R T]. thEZl | 2014, 45(22) : 3356-3360. MS ARG R A~ A Tl B b Bk 2= A et [ D). = 4%

(6] BRIGHE, XUBTIE, SRRk, A S b st N a o REAE A FRALEFAR, 2019, 40(8) : 1614-1620.

FHEE[)]. HEBERITE, 2011, 31(24) ; 4980-4982. [24]  Fe8JF, X, ik IR, . & F UPLC-Q-Orbitrap MS/

(7] WRHPE, 22198 TS, ASE Rb1 AL N RANZS MS BTSRRI L B P B AR WAL [T ] S5 A
PR FBFSTHEET]. BE2RLR, 2015, 21(3) : 506-509. 24, 2018, 39(2) : 219-225.

[ 8] JEhu, 2B, MM, 4. RO (b &L Y [25] Koren S, Walenz B P, Berlin K, et al. Canu: scalable and
AR R[], TP E S R4, 2019, 25(16) . accurate long-read assembly via adaptive k-mer weighting and
173-192. repeat separation| J |. Genome Res, 2017, 27(5) ; 722-736.

[9] RACM, [, EENE, S MUEWRELAS R [26] Walker B J, Abeel T, Shea T, et al. Pilon: an integrated tool
Rbl by C-K MIWFSE[J]. ASWI5E, 2016, 28(2) . 7-11. for comprehensive microbial variant detection and genome

[10] B E, BREK NSRBI Re3 W25 BE TS IR 1], assembly improvement[ J]. PLoS One, 2014, 9(11) ; e112963.
o I R 2 324 27, 2019, 35(5) ¢ 497-500. [27]  Tatusov R L, Galperin M Y, Natale D A, et al. The COG

[117 Qi L W, Wang C Z, Yuan C S. American ginseng: potential database: a tool for genome-scale analysis of protein functions
structure-function relationship in cancer chemoprevention [ J]. and evolution[ J]. Nucleic Acids Res, 2000, 28(1) ; 33-36.
Biochem Pharmacol, 2010, 80(7) : 947-954. [28] DengYY, LiJQ, WuSF, et al. Integrated nr database in

[12]  Jiang S, Zhang H N, Qian M, et al. Effects of ginsenoside CK protein annotation system and its localization[ J]. Comput Eng,
pretreatment on oxidative stress and inflammation in rats with 2006, 32(5) : 71-74.
cerebral ischemia/reperfusion injury[ J]. Biotechnol Biotec Eq, [29]  Altschul SF, Madden T L, Schiiffer A A, et al. Gapped BLAST
2018, 32(6) : 1606-1612. and PSI-BLAST: a new generation of protein database search

[13] Jin X, Zhou J P, Zhang Z H, et al. The combined programs | J]. Nucleic Acids Res, 1997, 25(17) ; 3389-3402.
administration of parthenolide and ginsenoside CK in long [30]  Conesa A, Gotz S, Garcia-Gémez J M, et al. Blasti2GO: a
circulation liposomes with targeted tLyp-1 ligand induce universal tool for annotation, visualization and analysis in
mitochondria-mediated lung cancer apoptosis [ J 1. Artif Cells functional genomics research [ J ]. Bioinformatics, 2005, 21
Nanomed Biotechnol, 2018, 46(3) ; s931-s942. (18): 3674-3676.

[14]  Song W, Guo Y, Jiang S, et al. Antidepressant effects of the [31]  Ashbumer M, Ball C A, Blake J A, et al. Gene Ontology: tool
ginsenoside metabolite compound K, assessed by behavioral de- for the unification of biology[ J]. Nat Genet, 2000, 25(1):
spair test and chronic unpredictable mild stress model[ J]. Neu- 25-29.
rochem Res, 2018, 43(7) . 1371-1382. [32] Krzywinski M, Schein J, Birol I, et al. Circos: an information

[15]  =RME, HEW, e, & AS B WL iR aesthetic for comparative genomics[ J]. Genome Res, 2009, 19
[J]. PETZEZeR, 2014, 39(20) ; 3899-3904. (9): 1639-1645.

[16]  ZEEWE, ¥z, XIER, % AR nikE mEien [33]  Eddy S R. Profile hidden markov models[ J]. Bioinformatics,
Wyl K B FHAE TR [1]. /R4 TR 4], 2019, 35(9): 1998, 14(9) : 755-763.

1590-1606. [34]  Cantarel B L, Coutinho P M, Rancurel C, et al. The

[17] ® B, W 9, T, & Bk S8 mer Carbohydrate-Active EnZymes database ( CAZy): an expert
R[], RIS IR, 2017, 38(14) : 196-199. resource for glycogenomics [ J]. Nucleic Acids Res, 2009, 37

(18] AUER, B IEAE, 4. PR B (suppl 1)+ D233-D238,

JELI]. iRk, 2014, 35(17) ; 272-277. [35]  WEEdE, T, XISON, 4. ASHA 1 25 B 1k

[19]  fuigs, 2= 7 & i, % BREST A S 81 Re 4 SEHEIR[)]. W2 EEEREZY, 2018, 29(3) : 680-682.

523



