1 E s
FIH smrtlink T2 X FHL PB ¥ #E4T AL FRR1S CCs Bds, £t — Dl s i B (K
<2000 bp)¥] reads J&, 53| MEHELE.

2 JER L%
2.1 HEEER R

{8 FH Hifiasm FPF0T 38 5 1 ccs £ttt 17 402%, KA Pilon BRI A A% —
BT, 1520 R R A G AT IR 80 i . Bdl%E contig [P AR NT 204 A it
ITEEXT, e Je kA,

3 FERAH b
3.1 il I R T

KH Prodiga v2.6.3 #01 Xof 2H 285 35 DR 41 147 4w e 25 DR 0
3.2 EETHIHN

JFAZAEYRNAFTEE RIS ENRD. XH RepeatMasker v4.0.5 445 4 B 22 K] 2.3
1T EE AT
3.3 JEZwA5 RNA Tl

JESmAS RNA BIA GG EE 5T RNA,  EEXTIESi 6D RNA IRIZEARE R, SR AN [A] 1R S T
AR E FIAE S RNA. 3 FH 8% tRNAscan-SE v2.0 TR JE R4 1 tRNA, 8 FH 8 Infernal
v1.1.3 T Rfam Hdh 2 T BE K 2 P ) rRNA BLKFR 7 tRNA AT rRNA Z A HE ncRNA.
3.4 CRISPR J¥ 51 Tl

CRISPR & — H3 A 7 AN 5 1) 25 55 0 /7 4 IR RS F7 4, B 057 1) 2 ) — SE K B2 44 30 bp
ff)"spacer DNA". TEJFAZEW)H, CRISPR B2y REHIVE, XAk BUR AN B 44 7 471
BAHPUE . CRISPR BRI HAENZ M ThEe oDt ER . FAE A CRT vi.2 B R 40
HE4T CRISPR T
3.5 fEEE DA T

2k [l (pseudogene) & B A 5 DhRe L F AR 741, H T4 SRS ISR &
TIEARIIIRE. AR SIS 2 & 97515 Swiss-Prot Hdfs SR & 1T 41, @
¥ GenBlastA v1.0.4 X, fERSERIZH EFHRFENEIEF TS CarRe k=)D, SRJEFIH
B GeneWise v2.2.0 TR IE K7 H1 (A BEA I 28 1 E 3509 7 Je B i 9878, 15 BIBE A .
3.6 A B HU

R BTS2 MAEY IR, I X KA, AR IE RS . FE R B
FHIEEIAF ] LRI AN E 728, g JR MR 2 [ 5 (pathogenicity island (PAs))-5 &
HUEEAH G, PAERTIMER ST Z I ERTUMERR . MR R BRI Z R bk A5 Fh
IR RN 7 o ml s BB B kiR, Bl RS KE i, EAw T, R2 =80 R
GUR UL 43 b RGBT T 3L R 8 X 4 b o X B [R5 38 #1078 10 kb K/NBAL L, 5 tRNA %
IEFEAME, 6C HREWSERRFHAK EIFIA LR, REEEEWAfEEREGTFEM,
A B — e LR (P49 Gk A AR BT R /N e o — SRR BRI T DL S S A b S R RS F
HERFEH . AR 1slandPath-DIMOB v2.0 X 4 B 5 PR 2H 347 2 PR 5 F)
3.7 W B R T

GRS RN 2H B IR IR RN R AR (R A FR PR 2 TR B 4 (prophage) o JERI4H Bl
T W B R B R PR VAR B, B AT TR TE 7R R A IR e 7 BT 7 A W TR A PR 8 A% RE 7, 9 HLaxX
REJI AR B2 TG A o A SRR AL IE 2 25 AR T OR A7 AT B RS LA, Wk B A ik R AL B AR Ay
A FE AT AT B 3G EE, SRR . RO B R T S IR AFLE W] RE AN 2 RV L4 1A SR


https://github.com/hyattpd/Prodigal/

PreEZPibE, HORXT RS G RIVE, B SR B BT A B RO B B . RT3 I R A A
(FIRIE 72 FT B4R B4R 5 P AE 2R L 2 e E e RE R T 71k . 3@ 31 PhiSpy v2.3 T Al
RN
3.8 T

O T RT LB 7 AR R A A A S T T 5 AN H A 2 i A S i B R, R
CLAFIETER FAEGI A 28, PR RH [ B 1) 25 90 st B 88 24 40 A Ak 25 IR (V) A= 4 6 1l i
18 o AT antiSMASH v5.0.0 45 5 1153 B 4H B A1 0 5 22 R 40 5 41 R AR ) 6 i R 7% (BG O o
3.9 Jash

JA BT IX 3R SR T X3, e AT DA Rl S s, E R R S S B A o
R, 8 37 B SEAL AR T 5] 5 S8 TR R e 44 ) 5 DR SRR R 1 G B IX 4k 22 G EE
B FEMR AT, BSR A BT X SR A G B X AR e, (HE AT B AR RE ) 3 L A
HIFFIH) GC At RIIRTE T —HEH HeeME, £/ T A PromPredict vi X B A A
[F] GC & = WAL [FIZH DNA AT 0 #T, TN YRR 2 )R 3 7 Xk
3.10 5% Z [AJYR BE A Fii

55 R FRAE 2 S EXTIhAe BB AR EER, ATREAREL, (H AT REFEAAHUR B 454 b
H— e PR MARL), 848 T3 ThRs (a2 R F B L R . 5% & R 1 ThRE AR 57 mT g2
M IR 5 0 EHER s BSRAG T N —Thig, JLThREAR IR R AR R AR O, Bk
B [R)D H BRHUARHT 7= A I R o R Bl 2 /R A TEAS [ 0 Fl LA A AL Thg . A8 BLASTP
v2.2.29 i H 5% R IR RIE A .

4 FERHThReER
4.1 38 FH s R TR

FFH TN 45 2 3 K 7415 Nro KEGG. eggNOG. Swiss-Prot. TrEMBL 5 I BE £ 48 /22 i
BLAST v2.2.29 LUXT, 45 213 K T REVE R 45 R o T Nr B504hs 2 Lok 25 3R, B H 3K Blast2GO v2.5
HEAT GO 4l FE I ThEEVER: . FIFHEAE hmmer v3.0 3&T Pfam diE ZEHEAT Pfam ThREF R .

Nr B4 ZE 1F) 4 FR /& Non-Redundant Protein Database, /& — /™I TU 4 1K) 2K A i B0ds 28, 1%
s e S AT E AP AEREE .. S S EAE, M Nr S0 E— R aefE
BRI R T 2 (R R B RS S, BVEAG S (VR Lo gl o (R 85080 e R AR 22 2 1 7 H A
FERAE B ARE IR, v FEH A 13 &

GO (gene ontology) /& 3 K A & Bk & <= (Gene Onotology Consortium) BT ZE 57 R 8098 2, &
FEFE N — N FH T S A h g, ok PRURT 2R 5T D e kAT PR € AR 1), I REBEE BIF 78 ANy
RN B BT 18 SCIRT At o« H 2 DR R A [5) D BEAE AN 1] 1) T g 2804 e T e == A AN R R
W, IXPEREUE 2 MR R A B, AR T DhReE R KR R AT . Gene
Ontology B2 1 fif ik I ia) T N2, A8 Fh o e b B2 R = M) Dh g fik A — 8. GO
i T A DI REZE IR N B AR 454, S B DhRe s s =4 (D 4ifiud
53 (Cellular Component) : H TRV MMEM K TEEY; (2) Tk
(Molecular Function) : H TR ZER . FEFWAMERDIRE: (3D A FE  Biological
Process) : HISRIARIE Rt =251 AR .

KEGG (Kyoto Encyclopedia of Genes and Genomes) &I 4E T AW FE R4 . @ AL S
B RMZEE MR E . 7F kegg A —A~“EH 417”KO (kegg Orthology) , ‘& &5 )5 ()
=N BR R, W75 s FEAR A HLAE A — 2l i A A D se i) & B 7 710 A — 4,
IRJEFT b KO FR%E, KERIAEAS KO FREEESIIAH B () DI REVTREAE B o TMIXLE KO FREEXT M. 21 £ [l
HAE kegg 0 T-VF 22 AR 100 2 Bl 40 M e A

eggNOG WKW E R IFIF L B e, /272 COG il e () BE il b IR 2 58T .


http://tour.biocloud.net/article/v1/into/articleDetail/19593472
https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://blast.ncbi.nlm.nih.gov/Blast.cgi
http://eggnogdb.embl.de/
http://eggnogdb.embl.de/

4 RS B AR 5] 5 35 [ 7% (Cluster of Orthologous Groups) ) &5 FH #l 2 # e Nk H T — VA
JetEH, BAMENIIRE . 28R FE 2@ b e B R A ) & R T = AR . B
i R FH R T S U i DR 2 P R R 3R AT 40 R AR

Pfam H¥E 5 & —Fh L Sy RS BN 2 721 LS B i & A SO 5 2, Hd 2571
FE X 22 BB IR B JABE A 7 A A2 R B At 17 5 S BEATORS 1 1) 2 11 SR M A Iy R4 11
rIE B MBI HEAT I BLAST 4822, Pfam i F 3 TB& T R BLHRAE AL (4 hmmer #EAT
RENTHREFT FUAN Pfam F0d PERLLAR, IXFP 7 VAR T 7 AECR P AL 5 B B AL E. (25 T3 A1)
EERTAS 23D, SXARE AT LS S stber il 214500 1 (R 2, A 2 T 0 sy e i A ) ) B DR 2
HATERE .

SwissProt £ #fs e & — N AN TR AE IR m i E R AP 78 2, HRE R R A5 R
B NS IGUE, ATEEMEEE

TrEMBL (38 i 2 X SwissProt X4 5 (119778, £ SwissProt X 4 (1) 2 fitkh 8 1@k
THHEARFERE RN REEDTH.
4.2 LHHARFET R

I FRINAS 2 ) B DR ) B P 8 S s R e R E (TCDB) s JRAR-1E 32 BLARE A
THAEE (PHD « PUAERPUEREFEEIEE (CARD)  # I FHIEPE (VFDB) & IhRe it
FEfif BLAST LUXE, 3 BIAHMN KEREST R . 534h, FIH AR hmmer 2 T 5ok A6 &9 AH SRR
P (CAZyme) HEATIRIKAL B VIR K DhREVERE
4.2.1 CAZy H 4 FEIE RS

CAZy &= FF N Carbohydrate-Active enZYmes Database, BIER/KAL &WiEEEEEHE E, &%
¥ http://www.cazy.org/. 1% T EAE SHEE M. B0 R A O O 1) B 2R S o
THEMAE 5 K2k FEH/KME (Glycoside Hydrolases, GHs) . #iFLFF4HE (Glycosyl
Transferases, GTs) - Z ¥EZ4ff M (Polysaccharide Lyases, PLs) « ik /KL &4 BE N (Carbohydrate
Esterases, CEs). #HBENEPERG (Auxiliary Activities, AAs) o ItAh, ZEE EIEEE S5k KL
EWEEE LR (Carbohydrate-Binding Modules, CBMs) o
4.2.2 TCDB ¥ e ERE

TCDB & X 4% ia 8 AT 0 R EHR ., EfilE T —EBHIsEH /7L RS Transporter
Classification(TC) System, ZRALLT- X EEEAT 732511 EC R4, S H 54 http://www.tcdb.org/ .
TCHRARGAE 5 N2, Kk, TCNumber B8 5 N FakE 78, FANEFE 7R
PRAREIE—DZ RN 52K
4.2.3 CARD #(#s PV R

CARD(Comprehensive Antibiotic Research Database) & — N RF4E BB B A2 R PrbEAH (5
EHHHEE . CARD BLE R R AT, W R RPUERER ., MHXER. iE
FPUHENLENE S . 7E CARD MIZ Lot — M EFF K B E i E A& (Antibiotic Resistance
Ontology (ARO)) , HTHiERPUHRR L1732,
4.2.4 PHI H50¥5 PEVE RS

PHI Ol TE 2 ARSI 22D, et 1 & SEUG 56 UF BT kAR I8 I Re 8 LB . .
BRRH S BRI B . B S50 R T B R (R B I R R RN B R R . S Ak, USSR T
HEEWEY) AR EEA
4.2.5 VFDB #¥E FE VT B

VFDB (virulence factor database) & JJIAF##i e, H TR M4 E &6 K& IHE 1
4.3 A A E 7 53 B
4.3.1 {55 kTt

fE5 K Csignal peptides) , &4 51 5 ¥ G BV 1103 7] 70 Wl 3 6 A 6 T IR e (S


https://card.mcmaster.ca/

— A 5730 NEIEERR) o AT EAF SignalP vaA.0 XTI A I TN 2 1) 555 R ) B R A EAT o
B, R EFESKBES.
4.3.2 PSR AN

EFEAF trahmim v2.0 BITAT (¥ T80 28] (0 5 A () 2 11 P S EAT 20 A, S 25 A 5 R e )
A, BUOAESHRE A
4.3.3 il A T

FE_ BRI 5 A5 5 IR E A T BB S A ERIE RN E . BRI E A B W
Ho

5 JE K 20
5.1 FE K] 2H Pl 1]
FIHCHNAERMERNAGE, WELTFH. 6C FE%, NMHAKM Circos v0.66 £
BRI ZHPE . Circos ATARALEERIZH, mT DATH I T FRI4R 28 2k (R 4H AH A BT B 2 TR IR O &R
5.2 FE R H K R T A
BEERA PR BEFV. JEgIS RNAL FER . BV B 428 70 4 M JE s 78 X 7T
WA, PTLAMSE A Chrome JIMEASHTHF, J7 (H A f) & 3L R R P 91 2R3 DhRess.
5.3 B[R K
BRI, gz R, JEgiS RNA K INREERS B4 3 gbk #4001



