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FLTTl ~ ZEEERR ~ REE - BT - BUwE - 2022 © JERZORTLE P & #E TS et
TR EERRE de novo 4HAE V5T - BUEBEZEIISE 71(2):171-183 -

W R 2 A A0 BT REEIMELAZ G 555 RYRILRE % § Acidovorax avenae
subsp. Cattleyae (AAC) P51 Aty BB ssm - BE BB nd R 2 EH/K - A REARKILEARF 64
W18 AAC BRIk B A BAT R BB AEF > AAC 10001 ¥ AAC 9906R Z k3F A& #E - THFHARE  FA
SH %1% 1.49 Gbp ~ 18.7 kb~ 11.9 2 1.96 Gbp » 17.29 kb ~ 12.3 » A H 5% DNA ALH & El &M » T F &Y
1E o ## /A AT de novo L © AAC 10001 2 AAC 9906R X i 458 # & > %] 5 6 1AM 548 - kK ek
RS K E 4 5.7 Mb ¥ 5.6 Mb © A % guanine-cytosine (GC) 4% #9.4 67.4% ¥ 67.5% > REAMFH T HRES
230 4% < AAC 10001 2 AAC 9906R k H 52 & At H & R BT > MF BA 1218 20y B3 24 M E I (locally
collinear blocks; LCB) » £ % AAC 10001 M4k LCB2 A —# 132 kb ¢ X A itk T 46N » L4 — 18
DNAWBSHEEG —#H 5B EwA ik A%k d  — B SEEE — A nes  TRSEFKRIURM LA MK
KA B EME R H A T A A - RO REA R KILE R F 6 HEE R AAC AR /TR R R A7
FoodamEARRERESAEWE AW IRIE > Bk AAC HR KB 7] de novo M E MAn & ¥t > &
B Y B 1A S ARE R AT R 00 W AR B do A R B AT R 0 TR R ACE D i fe R BRI M k0 A
A BHA B N R R F S R

RASEER © SRORFLE PRI ~ BIEREIEsL - ANRRER - YIEHEE: -

§E SR AT L 10 75 40 7T > 5 BANHTE T
2l HE S bW 2 sR AR e , . [

I B FE B T B Acidovorax avenae subsp. ;EE ?E%i% ?%%?gﬂ%f%iﬂgﬁi: c ﬁﬂlé ;;g; g
Cattleyae (AAC) A5 » R AR i AR LR o B AR (Hseu et al. 2011) <
FRARRIER - A RICEMD IR - AICER gty 4 avenae BB 95 DK T HRS B 16
IIARTESEEEE - A~ EE - HES - BEMN B Z B8 ZE (kasugamycin) i1 5 [R (Yoshii
KB (Ding ef al. 2010) » HSFIFEES o ar. 2015) » 1750 P 36558 DS 20 4 17 B
R HBAKZREE - FERELEEORERT BEsmElss  ENE S E e e g i
AHAIMREEER > WEAE R AHEE S PR BT E TAE#CH BN #E (Huang 2001) o
WO ER A G B EER #Lih - RENFE  BRMEENERFE SN - BB ILE RN
BRIET « IREBM B St ERER - 20204 RAEEZZBHARB VK > 04 - &

R HE] 2021 4E3 H 15 H 5 Bz HE] 1 2021 4£ 11 H 18 H »
TEEES © swaychen@tari.gov.tw
'R AR A ETRE - &8 A .
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W BE - VB EHIAER
HYMN 52 PE5F 5 A, citrulli M6 [ PR B RS 7 5]
SHASHEIE - B E T{REE HEHY pACM6 ERGHY
718 > HZBE#E A Fic-VbhA fisEE4
A BE 52 B M6 I ik B P4 R AV 2 M (Yang
et al. 2019) - JEAh - LE¥AH B Z % 2 Xan-
thomonas citri WHRER G FFA - &5 R LHE
FERl & (fusion) BIERZHAVEEAE » HITRELR
BEE MR e IREE RS > TR A BN
(pathotype) 2 #1E (Huang ef al. 2021) »
TR IERF (next-generation sequencing; NGS)
FeffrE g = Sl $H E (solid-phase bridge
polymerase chain reaction; solid-phase bridge
PCR) » B[ ¥f/\JA 450 bp 2 5558 7 (short reads)
BETER HASM@E - 5EEEEEEE
2B HEEF LA EEHESEERT
FE I - E IR e e B 4H 250 ) 2 AR R A1 B
(gaps) ° AT FEPREKENE = E F R &
R EIEE ~ By FBIR R BEEP (long reads)
1l #5 % > 41 Oxford Nanopore Technologies
(ONT) FihA#HIZ= K fLE 7 (nanopore sequenc-
ing) DL K Pacific Biosciences (PacBio) fff % 19
B 43 7 B B (single-molecule real time; SMRT)
JE R lT % - Hp PacBio SMRT 38 [ & J& s
1015 kb » ONT 25K L3 ¢ & /& & o] 2 5|
200-300 kb - £ 7 BEE Fp o] i #H NGS 3140
AL HEFY - ZAREERE B E guanine-cy-
tosine (GC) & E TG HIZ & - HAI 5
FORFLERF& (MinlON) E{H{EFE 1,000
7T > SR BRI T E  LAE 0 BEE
EFFd R (flow cell) A7 4 30 Gb JE Fr &t
& Y46 DNA R EBEATHE P - AT % PCR
PRI 0 B8 ER Rl R R Y s - M E AL E
FeE &1 E > MinlON HA#4 7(F - B &HE
Fr o BIEGEEPEE PRI S B RS - B2 BRI
EVEE - MEYDUEEZE - MEMERE
4H BEEAFL R /K SE RS SE I ST S Ik o A0H = FH Al
U MEBLEE S (Pseudomonas syringae pv. to-
mato; Pto) B & 412 (Mechan Llontop
et al. 2020) » S HEEETE T LA Xanthomo-
nas B MKZ#E (Li et al. 2020) » KHF5E(E
Fi MinION 3 b 485 15 A4 C B R 1T 2 R S i
Fr o BILHRERE &R BEF A& R

rere

]

1E F2M

AL > 5B AAC H #RF NS FP 51 de novo 48
BB o3 AT > BN E G =AUE - Bl 58
oG B B e B 9 A BRI AR EOE  ATHR R
A AEE 2 BTN R BRI U5 1| - B A B
P el [l B 5 R

RT3 E
R B R M R E R B R R E
53

AW FEFTE AT AAC BRI 2l B

P R 4 25 (R U 3R 48 - B4 AAC_10001

B1 AAC_9906R ° 4AC B Bk $ & F° lysogeny

broth (LB) JEfeig &R » 1 37CHE#E 100 rpm

BT B2 2 d > Wi cetyltrimethylammoni-

um bromide (CTAB) extraction buffer #fT DNA

ZE HY > % 48 4% phenol/chloroform/isoamyl al-

cohol (25 : 24 : 1) KFRELEMAKSH -

PLEL NS0 DNA » 518 L) Nanodrop (Thermo

Fisher Scientific, Wilmington, DE, USA) #E {7

DNA JE & B i 8 g il - BL PR S S JeE S 6 (5

Ligation Sequenc-ing Kit (SQK-LSK109,

Nanopore, Oxford, UK) #1Kapa Hyper Prep Kit

(KK8502, Roche, Pleasanton, CA, USA) » i f2

RRALATF -

1. DNA end-repair f{1 dA tailing : H{ 1 pl & H]5E
[K#& DNA > Jj1 A End Repair & A-Tailing Buffer
(Roche) F1 End Repair & A-Tailing Enzyme
Mix (Roche) > A 20°C T ZJE 60 min 1 65T
NKZJE 30 min ©

2. Adapter Ligation and Clean-up @ 52 ik i Bi{E
8 19 £L X B DNA Jji A Adapter Mix (AMX,
Nanopore) ~ Ligation Buffer (Roche) #1 DNA
Ligase (Roche) » A 20CKZE 4 h » FEIR LA
ACKFEFRFEETHEG NE - KIETHEE
Fi Agencourt” AMPure XP beads (Beckman
Coulter Life Sciences, Indianapolis, IN,
USA) #{FEE A0 - 3 Long Fragment
Buffer (LFB, Nanopore) #[&/NF B¢ DNA

3. Priming and loading the SpotON flow cell: 4
B ¢ {# A MinION ## %Y/ R9.4.1 b & Spot
ON EFFii A (FLO-MINSP6, Nanopore) * %
e Je s Hi5 7 A0 B 7T Priming Step 30 i 5k A
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#5 DNA £ Sequencing Buffer (SQB, Nanopore)
Loading Beads (LB, Nanopore) 5 58 &
PR IR &8 R0 A R FVEEATE - Jig
218 MinKNOW #8g (3.6.0 fluA) HEREE
WEITERFER » $EFPIFRH Fy 4h -

i3 1% B8 1B DR A B E R 825 %! de novo
HHEA DT
MinION &5ty R AG B RE ZE A& =0y FASTS »

JE Fr & Al R 1 55 2L Guppy & (0.0.7al

hAS) #EfTR R H 2 (basecalling) » FH DL Pore-

chop (0.2.4 hix &) E 2k adapter 771 » &

& DA NanoPlot £ (1.33.0 it A) #1751 i

B (quality control, QC) » 3lfi 19 45 #E 1T A&

BS54 i > BLEE -

SRS ¢ A R 0 S
F] Unicycler £ (0.4.8 i A) #ETEAH#E
de novo 4H%E - [l Bandage M (0.8.1 i A)
A CEE B HEE A E -

2. FEFFARE M - LLBWA (0.7.17 fiiA) Eff
BB BRI VIR 44C BRI EG R
Fr&RHELT P HIELE » 75 2L Bedtools E 4
(2.28.0 [ A) BEITERFREETE -

3. KRG GC &1 « 44C BN BT ER
LI GC Content Plot Online (http://www.end-
memo.com/bio/gedraw.php) IHEE#EIT GC &
i BldghE
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4. FENAEEERE © (B Prokka B4 (1.14.5 fiiA)
HEAT RN GE AR -

5. BN FP 8 4ERE AT ¢ (3 MUMmer £
(4.0 fiAS) BENRG AR B RHETTEE S > BB
BT e AR LA 1 kb > HEJRE
KRB 90% LU L > 365K 45 5 4 S I LR R [ -
Pl Mauve £ (2.4.0 JOA) #EFT R ARG &5
By EAH T -

e BN B

AT R FLE Fe - 8 AT 44C &
AR EF > AAC 10001 B2 AAC 9906R
B PR 7T I HUES 1.49 Gbp 1 1.96 Gbp YR
B S RESAAIE 1R o AAC_10001
B PRIt EE A 80,694 fRiE fr - PHHEF RE
Fy 18.47 kb > SR & rE (N50) £ 31.47
kb SEIEEFPAAE B 11.9 5 1 AAC_9906R 15
F 113,120 {7 - FHEHERE B 17.29 kb > £
FErf {8 35.22 kb > HfpanE R 123 (R 1)
ZRORFLE P 33l JR B2 A2 W B 38R a-hemo-
lysin ~ MspA 5 CsgG ZORFLABS R EH » 4
T E TR R 1% B T MR R OR AL T R E
At FFJ DNA | BeBLOR FLIF S B 2R 5 g D
EEE G 777U B DNA G038 %R - L
F 51 1 B i A o o S OK LR Y B R ARG
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200 | (B)
175 |-
150
125
100 |
75
50 |

25 -

g | |

1 10 100 1000 10000 100000 1000000

1. Acidovorax avenae subsp. cattleyae (AAC) FER B Z K FLIE P 2 4346 © (A) B R 10001 5 (B) Efk

9906R -

Fig. 1.
9906R. Data obtained by nanopore sequencing.

Read-length distributions of (A) Acidovorax avenae subsp. cattleyae (AAC) starin 10001 and (B) strain
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# 1. Acidovorax avenae subsp. cattleyae (AAC) HEIR
10001 BB Pk 9906R BN G 2 7oK fLIE - P & E P
G -

Table 1. Post-sequencing results of the Acidovorax

avenae subsp. cattleyae (AAC) strain 10001 and 9906R
genome.

Nanopore statistics AAC 10001 AAC 9906R
No. of reads 80,694 113,120
Mean read length (bp) 18,474.8 17,291.2
Median read length (bp) 12,835.5 9,661.0
Read length N50 (bp) 31,473.0 35,216.0
Mean read quality” 11.9 12.3
Median read quality 12.2 12.7

Total bases (bp) 1,490,806,246  1,955,978,135

“ Phred score.

R L ZK FLE P R E 58 2 50 DNA F B i
ERE > 10-30 kb % &% H (Amarasinghe et
al. 2020) » FEEHZE 3 2.3 Mb (Payne ef al.
2019) » BhR EAREE R ZE P Y #E 10 kb - H
SR 15-35 kb REE R > BURA 9% AT 8
HHVELRAG DNA 2R~ mEfE -
Unicycler 4 1] 35 conservative ~ normal ~
bold = fi 5 = Ak 17 A [N A 4H & » H ot con-
servative 15 =, @ 7 A %0 28 7 15 2% (short read

(A)
AAC_10001

10001_01 (5,723,650 bp)

) o o

10001_02 10001_04 10001_06
(265,360 bp) (107,384 bp) (42,637 bp)

10001_03 10001_05
(131,686 bp) (57,074 bp)

B71E H2M

bridge) > bold 15 = Al & 5 0] 5E 19 & Of 2 {# 2
G HG (contig) 5 AHH B % 5 normal & = #E 1T
AAC BERRELNES de novo 4H%E > ZiEAE4HEE
HY 56 B2 14 B I R P S — [ h Y T
AAC 10001 81 AAC 9906R 43 FI{5F] 6 {#EEL 5
{i contigs » H & KK contig £ 5.7 Mb B 5.6
Mb - F| F Bandage & 417 B & 7 & kA &AL
S ([ 2) - A 4 AL R A 4H 25 R B (E
BB ERIR contigs - AR F FL 178 DNA B
/{2 B DNA (Wick ef al. 2015) +5.7 Mb =2 AAC_
10001_01 contig & )¢ H HIHEEFF
M E LM 0 M 5.6 Mb 2 AAC _9906R_01 1]
NEFIH B ERAR - 1% 28 (F DL L2k 2 {# contigs {E
%5 AAC_10001 i1 AAC_9906R Y2t/ DNA
T

AAC EEER S DNA (i B4R B o7 B4 SR 4
3A~ B> AAC 10001 E1 AAC 9906R 7 GC
E8 TR 67.4% K 67.5% « EJFE R
Bedtools & {4 # 17 & 57 R & 73 #fr » AAC EH
HE V3908 Fp A &Y Fy 230 f% > DL AAC_10001
Rl (1 3C) > E 7 REEERE 7 AfHE
194 o 78 Mumina JHEFF & T > dHEER
BHEEZ EHER ZEOHENR  EFEE
IS~ B EEL R RS EFIEES

(B)

AAC_9906R

9906R_01 (5,590,201 bp)

() P @D D
9906R_02 9906R_04
(67,220 bp) (40,945 bp)
9906R_03 9906R_05
(57,232 bp) (31,288 bp)

2. Acidovorax avenae subsp. cattleyae (AAC) FEREEFFH| de novo 4HHELESR. < (A) Bk 10001 5 (B) Tk 9906R -
Fig. 2. De novo assembly graph of (A) Acidovorax avenae subsp. cattleyae (AAC) starin 10001 and (B) strain

9906R genome.
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Fig. 3. Results of guanine-cytosine (GC) content and sequencing depth across the assembly of (A) Acidovorax av-
enae subsp. cattleyae (AAC) strain 10001 and (B) strain 9906R. (C) Read coverage distribution of AAC_10001.

B 4 Llsterla monocytogenes fE &R &

e Ll » BURE 7 R EAE 50 % 2L
B T{?@J 99 9% AR IEHER (Pightling et
al. 2014) ; ONT E ¢ ¥ & 7 ZH & IV E fr &
=R > fR # Sutton et al. (2021) BY B 55 -

Escherichia coli ﬁé.ﬁﬂz ONT EFEHR » DA
Canu 5 Flye B #E{THHEERE > EFFREAE 62

%ﬁ’rﬂ%&%@@@mﬁlw@ A
56 DL ONT 52 F 7 43 2 e M 7 55 M 4 4505

JEFr SRS 2/ DEET] 100 4 g5 5N
4 B o Pseudomonas aeruginosa 5 R 55 4H %5
GERINEUR - BB I ONT & Fp &R #EfT4H
45 15 560 EHYHIRE EREN T HIERER
AT 99.8% » {HZEEIE AIAGR AE FF PR IR HERS
(Molina-Mora et al. 2020) °

T 8 BT 9R 4. avenae subsp. Cattleyae
445 5l Willems et al. (1992) fr&ék »{HIiT
SEFIF 16S rDNA #ETTERA 1% - AR
B A. avenae subsp. Cattleyae 1& 1E By A. cat-

tleyae (Schaad et al. 2008) » 5 B B 5 £ W45
flr &0y (National center for biotechnology
information; NCBI) #Afi 2 A. cattleyae 2% ¢
FiEE ek B NZ_CP028290 » F7kH CAT98 1
& R AY [llumina MiSeq E P45 5 (Zeng et al.
2017) « AWF5EEEE: AAC 10001 ~ AAC_9906R
B CAT98_1 Z 751 » ¥RET ONT 3 4H 4581
Hlumina 55 38 P4 45 2 72 8 (#22) - AAC_10001
B AAC 9906R EL[REE Y EEL CATI8 1 fH
EPET 0 YRR 5.7 ~ 5.6 F15.6 Mb » [£51] GC
S EWAE > A 652~ 67.4 F167.5% » {H
CAT98 | BiEsEpaldE4E 8 » H contigs B &
B 428 {ii > #F AAC_10001 B AAC_9906R Z
contig #r&E%5 » H gaps 25 1.1 Mb » 4,5 CAT98 1
BRI 2 20% - CATIS8 1 FLK#8 Fr 51 4%
Prokka E {5 g > HLE & 4,564 ([ 45 115 7 51|
(coding DNA sequence; CDS) ~ 3 {] rRNA ¢
FI > LR 53 {8 tRNA FRol] 5 RelEBse k2 44C
BRI e & RHANA 8,630 { BL - #Y CDS »
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# 2. Acidovorax cattleyae Biff CAT98 1 ~ Acidovorax avenae subsp. cattleyae (AAC) BEitk 10001 ELE R 9906R

FLNRS 2 i Fr B E ARS SREERE -

Table 2. Genome statistics of Acidovorax cattleyae strain CAT98 1, Acidovorax avenae subsp. cattleyae (AAC)

strain 10001 and 9906R.

Short reads Long reads
Item” CAT98 1 AAC_10001 AAC _9906R
Total length (bp) 5,618,386 5,723,650 5,590,201
Total ungapped length (bp) 4,501,780 5,723,650 5,590,201
Gap ratio (%) 19.6 0 0
No. of contigs 428 1 1
Contig N50 (bp) 23,226 5,723,650 5,590,201
GC content (%) 65.2 67.4 67.5
No. of CDS 4,564 8,689 8,630
No. of rRNA 3 7 7
No. of tmRNA 1 1 1
No. of tRNA 53 36 35

“ GC: guanine-cytosine; CDS: coding DNA sequence.

FLfiE 7 TRNA BL(RNA FPHI8E > 755 7 (E
B 35 {# o Weirather & A Y Bff 42 ¥5 ) » ONT
3 4H BE T i KAV ER 2 AR H g AL S5 BT (mis-
match) - 3 2 g 5K E 5 AT £ (Weirather
et al. 2017) » = SL g0 AT RE G BEEEE AL U 15
(frameshift) B¢kg F H IR T (stop codon) »
G B ERBR %N ESE N (Watson
& Warr 2019) - {&{f ] ONT (R9.4 ffi ) £
FRARSERTIBI T » 50 B EREH E. coli £
RS g Fr &k $EER 4 fy 12.5% (Dohm et
al. 2020) > [f] 560 %78 Z &S HY P. aeruginosa
BN f#E Fr &R 883 R 2 0.2% (Moli-
na-Mora ef al. 2020) » &= B /£ M [5 &€ 7 F
B THE 230 BEEREBRTFER > RS
99.8% IEERMITAEE » HHE 2 FHERE
&R 1 kb » AIEREER AT AR (R 2 REARC » &
BUHEZR A B B R R IR T B R AH
EBfEFrFrts 2 CDS 8E4) fs CATIS 1 /Y 2 {%
ZIRA o BhAh - PSSR S R AR
AT REREENBNEERLH  SEEE
HELHY rRNA 8 & - 81 CDS ¥ &8 % g (K Af
(Molina-Mora et al. 2020) °

LI MUMmer E4:47#r AAC_10001 ~AAC_

9906R Wi B kB R HG F 51 » B CAT98 1 2 f
YR B EAE R eIt gt E (E 4)
ALEBIFEORIEFEM L kb DL B2 EERHEHA
H 90% Z LM - &k BRI R R BUR M A B
IR AE R A AW IT IR 2 B R G 4 B
CAT98 1 #5341 » (& /DB fir B 2% 4 I (inver-
sion) » G AF AV EE R EAE ([8 4) - MUM-
mer ¢ FI{Z IE Smith-Waterman local alignment
SEELE > FI F #0907 OB BE I S B
Y # & (Delcher et al. 1999) » {H MUMmer
sl = FE [FR & 4 (homologous sites) 3% JE il
Bz o HRE#E(T H A [EJR P 51 (orthologous
sequence) Ei FLJE [E] JH ¥ %1 (xenologous se-
quence) Z LL ¥ - Al EL #1755 A [E R 751
(paralogous sequence) T %+ H 2 H &4 [EH 7
%1l (orthologous sequence) 2 bt ¥ (Darling et
al. 2010) - A& 5 M Mauve E (#1773 (i
FR#E P I L ¥ - Mauve E 4 £% F 88 R 57
#Y 77 AR THE R - {H# MUMmer A § 5
FRAVEL SRR - AEF A ECE ([ A R AR L = [E
TR FIE I - 52 el g i By f B L 4R & R (lo-
cally collinear blocks; LCB) » H]{F i {2k 2% {§
FryI R #ETT Bt - Ea o EEE 2 B
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4. Acidovorax avenae subsp. Cattleyae (AAC) FEEINESARFFEIIAL Acidovorax cattleyae Tk CAT98 1 ELINFE
FPHIEL SR - (A) EFE 10001 5 (B) Efk 9906R -

Fig. 4. Dot plot of a nucleotide-based alignment of Acidovorax cattleyae strain CAT98_1 chromosomal sequence
with (A) Acidovorax avenae subsp. cattleyae (AAC) strain 10001 and (B) strain 9906R. Aligned segments are repre-

sented as dots. Forward matches are plotted in red, reverse matches in green. Figures generated by MUM-mer.

HEFN ~ KRS B 51 38 A B 2K (deletion) -
E 1 (duplication) PR FEET (Darling et al.
2004) o At 7% 5 T 8 405 4 R 0 L R G e 91
12 (HFZEHYLCB » CATI8 1/ LCB 2 »
ifi AAC_10001 E1 AAC 9906R 2 LCB 2 5|
F=EME 132 kb > JL4p - CAT98 1 2 LCB 4 Hi
LCBYBAHBREFHEMLELHR |
LCB F5IE% —% ([ 5A) - LCB 7-8 11 LCB
10-11 f5 > &H —FE/N A 1 kb i LCB 434 »
HAHE A EAE SB ~ C iR « Z580M% R Al
F NCBI blastx . H B Refseq protein & i} [EH
?@ﬁtt% (#3) > #H AAC_10001 Efk LCB 2
HEEA —(HE NS E (genomic island; GEI) Y
E%Eﬁﬁf\ R Fsez i B = E 701> 10-200 kb
M~ &H —{8 DNA B{EED - —F2 05
43 b 248 (type TV secretion system; T4SS)
EH ~ —E%E A (integrase) Bl —{E#E (i B
(transposase) » 7 & Juhas et al. (2009) ¥f GEI
R St s AN - T4SS B DA B GEL A5 ~
'EHg DNA = &%m@%"” DNA #1775 PR ~ K
S f4 e B 40 (Hamilton et al. 2005) » AJRESS

EEREORME ~ AN ﬁuﬁﬁﬂi
VB A REE DT

]

PRE VIR NG BT B 8
TR T LRI PRK S B RS B B (R OR » BJHE
Fr P a Ry R ERE - (BT o] LR NS B
MREERR Y RN - BRREH
5 - EREFERNER - ZORLEF T EM
B R BRERYE - H5 EAPERIEMR
AHJESS - AECD PCR R SRR & L R
EE RN RN E  JFR BB THE
ﬁl%”-”‘Z@ﬁFﬁ,ﬁiZﬂ o AWtFefE AR LE P

5T B A P A N AR - BT AE
ENERA P EWENSITRE - HE
AL E BRI ETR 1 wk o A3RE—
{18 7] BE 2 B M BB A R EHY GEL > /2
I A 0 T 4 B Al B R AL RS B 9 2 e B > B
S L B P i R R RS RO RS B W 7 1A
A B b AR = Sk R e E A LAE -

RETIHENE
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De novo Genome Assembly of the Acidovorax avenae
subsp. cattleyae by Using the Nanopore-Based DNA
Sequencing Technology

Yuan-Kai Tu', Chia-Hsin Tsai’, Yen-Chun Lin’, Po-Chun Ou’, and Han-Wei Chen"’

Abstract

Tu, Y. K., C. H. Tsai, Y. C. Lin, P. C. Ou, and H. W. Chen. 2022. De novo genome assembly
of the Acidovorax avenae subsp. cattleyae by using the nanopore-based DNA sequencing
technology. J. Taiwan Agric. Res. 71(2):171-183.

In Taiwan, orchids takes the lead in floral exports, with the value reaching NTD 4 billion in
2020. However, the orchid bacterial brown spot disease caused by Acidovorax avenae subsp. cattley-
ae (AAC) is commonly observed in greenhouses. The combination of warm temperature and high hu-
midity provides the optimum conditions for brown spot disease outbreak, resulting in the low-export
quality of orchids. In this study, two 44C strains were sequenced using nanopore-based sequencing
technology. Overall, the average read length and read quality of AAC 10001 and AAC 9906R were
1.49 Gb, 18.7 kb, 11.9 and 1.96 Gb, 17.29 kb, 12.3, respectively. The results showed high contiguity
of DNA quality. After de novo genome assembly, 6 and 5 contigs were obtained for AAC_10001 and
AAC_9906R, in which the largest contig was 5.7 Mb and 5.6 Mb with 67.4% and 67.5% guanine-cy-
tosine (GC) content, and the average sequencing depths for both largest contigs were 230x. Genome
structure comparison revealed 12 locally collinear blocks (LCBs) in AAC_10001 and AAC_9906R.
We found a putative 132 kb genomic island (GEI) in LCB2 of AAC_10001, harboring a DNA repair
protein, a cluster type IV secretory system proteins, an integrase and a transposase. GEI plays a criti-
cal role in the bacterial evolution of pathogenicity, symbiosis, metabolism, environmental adaptation,
and antibiotics resistance. In this research, we first present a reliable long-read de novo assembly pipe-
line for AAC genome study by using nanopore sequencing data only. This could provide fundamental
knowledge for strain detection, identification or long-term monitoring and give us a perspective dis-
ease prevention strategy to adopt.

Key words: Nanopore sequencing, Acidovorax avenae subsp. cattleyae, Genome assembly, Bacterial
antibiotic resistance.
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