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(1) Burkholderia v+=F°| Wdt vjal F4 A w4 2 2 EZ3 259 Burkholderia species®] in
o 7

host AAMA] A3} 7]E &3

7h) A2 WYA B.gladioli KACC118392] &4 # A 3l
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DNAE F%3dto], %% genomic DNAE F3d o2 AR§3te] SMRTbell Template Prep Kit
1.0 (Pacific Bioscience, USA)E %3] <F 20 kb Zo]= 7}A &= DNA sequencing libraryS |
2+l 5. sequencing ¥ assembly T3S 93] Al ZE PacBio SMRTbell sequencing library
+ PacBio RS-II (Pacific Bioscience, USA) FH|E T3 2 A5 9 1 cell® sequencing YH-$-

S 3893, Sequencing®] €E¥H F dojZ raw datar= HGAP2 ZZEFZS 7|Hlo g

SMRT Analysis Software (Pacific Bioscience)S %3] 4% %l2. BLAST searchE %3l
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Contig Name Length (bp) CDS tRNA rRNA

contigl 3,761,157 3,388 63 9
contig2 2,836,688 2,272 14 6
contig3 181,392 188 0 0
contig4 168,969 156 1 0

Total 6,948,206 6,004 78 15

* Length(bp) : The number of bases in each contig

* CDS : Coding Sequence

* tRNA: Transfer RNA, tRNA has triplet nucleotide sequence complementary to the triplet nucleotide
coding sequences of messenger RNA (mRNA)

* RNA: Ribosomal RNA, a molecular component of ribosome

9 9 Burkholderia glumae 957856-41-C2] Annotation 5~3Y

(W) A= o2 HAdXS 710 A E B glumae$t B. gladiolid]l W3 ¥l 1A A9 A&
¥} #Z9| Burkholderia species®] Blal XA A+

(=51 : @ Nguyen, Thao Thi, et al. "Computational Identification and Comparative
Analysis of Secreted and Transmembrane Proteins in Six Burkhiolderia Species." The plant
pathology journal 33.2 (2017): 148.,, @ Nguyen, Thao Thi, et al, ‘Genome-Wide Analysis of
Type VI System Clusters and Effectors in Burkholderia Species’, The Plant Pathology Journal,
34(1) : 11-22 (2018) )

O A= o& BHAdA8S 7IX A& B glumaedt B gladiolivl th3t 2 A5 a4 2719 A&
WA Burkholderia (B. glumae BGR1, B. gladioli BSR3)9] Hlul 4] A7E 2719 AHE 4
’d  Burkholoderia (B. pseudomallei K96243, B. cepacia LO6), 271 2=WA Burkholoderia
(Burkholderia sp. KJ006, B. phytofirmans Ps]N), 18|31l 2719 FEAIRC|2Y  Burkholoderia
(Burkholderia sp. RPE64, Burkholderia sp. RPE67)< 33l 8709 Burkholderia species®l| 3l Hl
W FAAGS P B AFFINLELS AFFAEELNA 100% siFsiy, B A7ds
© A EH} 2F9 Burkholderia species®] Hl1l F74] AFo|% o] &5 35 (Table 1)

270e] A EWHA  Burkholoderia (B. glumae BGR1, B. gladioli BSR3), 2719 <Az AA
Burkholoderia (B. pseudomallei K96243, B. cepacia LO6), 2708 2&EWA  Burkholoderia
(Burkholderia sp. KJ006, B. phytofirmans Ps]N), Z12]al 2709 F&Alvto| Y  Burkholoderia
(Burkholderia sp. RPE64, Burkholderia sp. RPE67)S X3¢t 8719 Burkholoderia strains©l o] gk
AAAQ] A E42 v 2o



Organism Size (Mb) GC% Host /Isolation source Reference

B pseudomallei K96243  7.24755 68.05 human melioidosis Holden et al., 2004

B cepacia LO6 6.41938 67.00  pulmonary/ cystic fibrosis Belcaid et al., 2015

B glumae BGR1 7.28464 67.93  Rice (phytopathogen) Lim et al., 2009

B gladioli BSR3 9.0523 67.41  Rice (phytopathogen) Seo et al., 2011

B phytofirmans PsIN (T) 8.21466 62.32  surface-sterilized onion roots Weilharter et al., 2011
Burkholderia sp. KJ006 6.62991 67.19  Rice root Kwak et al., 2012
Burkholderia sp. RPE64 6.96449 63.15 Bean bug, bacterial symbiont Shibata et al., 2013
Burkholderia sp. RPE67 8.68576 63.44  Bean bug, bacterial symbiont Takeshita et al., 2014

Adbd o2 {44 A7) 68Mbp AEolH, GC%i= A= H Burkholoderia strains:=
67 T 68% A Lol ATk Aol FATl A= 62 T 63% A=Y=

13l
@ EAel HAA A F FFU<l bacterial secretion system (BSS)ol thd 8719
Burkholoderia strains®l] t3$h vlx #2418 ol e} 5
. B. B. B. B. B. holderia Burkhold  Burkholde
Secretion . . o . . .
athway pseudomallei  cepacia glumae gladioli  phytofirmans sp. eria sp. ria sp.

P K96243 LO6 () BGR1 BSR3 PsJN KJ006 RPE64 RPE67
T1SS Unclear Yes Yes Unclear Unclear Unclear Unclear Unclear
T2SS Yes Yes Yes Yes Yes Yes Yes Yes
T3SS Yes (3) Yes Yes Yes Yes Yes Unclear Unclear
T4SS Unclear Yes Unclear Unclear Yes Yes Unclear Unclear
T5SS Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear
T6SS Yes (6) Yes Yes Yes Yes Yes Yes Yes

Tat Yes Unclear Yes Yes Yes Yes Yes Yes
Sec n Yes Yes Yes Yes Yes Yes Yes Yes

87Me] Burkholoderia strains X% T2SS

(type 2 secretion

system)®} T6SS (type 6



secretion system) Al2®lS 7FA]aL AAA|TE T1SS9F T4SS9] o= thf-wo] 7FAar 3l

A k7], T2SS¢ T6SSS EalA wWlAES FW|8to] Burkholoderia strainsol Al < 2.3+

7S TS & Tt Ao, sAE HAdA MM FEHew MY A7 Bol Ho

AT T3SSe A9o+= 209 FEANO| Y Burkholoderia strains= 7FA L YA €79,
94

hs
2 vEhle Beluwdse] 452 34 282 & 7

, T6SS (Type VI Scretion system)& Eukaryotic ¥ Prokaryotic cell =F9} A3 285
T e Azdow dHx] dom, o] Alxgle oz #H|H:= T6SE (Type VI scretion

52 0o HATre FE HYA A= dHA da, DS Burkholderia species©l A
T6SS= 7Hd E33 25 7MA 3L 1o, o= Burkholderia genus®| 14 T6SS7F &
kS A A7) Wi E AFEe A& 2 sy AwEo Qe Burkholderia speciesE 9l
T6SS, T6SEE #4315, 30702l Burkholderia speciesZ target genomel. &  3}o] 86712 %+
Al T6SS clusters AR L o]FolA 6670= 13702 core component % 1071 2]

componentS 7}3. B. glumae, B. gladioli, B. plantarii strains< Ao]% 273709 7]5 %<l

e
—
@
8
ot
2
-
|
rl
1

T6SS clusterE 7FAthar d#) A ¢ oy plant growth promoting bacteria, symbiont, nodule
bacteriag> 172709 T6SS clusterg 7FA 3L Atk A=W LA Burkholderia= 2 =°| &

FE= A5 AL Bl A& oA colonizations ZX st o] s},
@ thek3lk Burkholderia speice®] T6SS Ale] 2] phylogenetic relationship ¥4

TssC, TssD, TssL proteine ©|7] &# A Q= tiF&2] T6SS cluster?] =8 T4 Q40|
o] wit-o T6SS clusterd #7F 7lso] & 4 Qtf. 7/ A3, T6SS-i3(39%), T6SS-idb
subtype(38%)©] plant pathogenic Burkholderia®l W94 F83F IS 3irf= Zo] ubs
2]



Number of Potential T63S subivpe

Bacterial strain
TESS locus il i i1 ida b

Plani-associated patiopenic bacleria
&8 x.l'rimur' BGRI

B. pladioll BSR3

B .u;.l'rerru.'e EMG 2196

B, plumae PG

B, plantarii ATCC 43733

B eepmcin ATCC 25416

B gladioli ATCC 10248

B gladioll KACC 11389
Plani-isociated beneficial bacreria
Burkhalderie sp, CCGE1002
B. phenaliruprric BR345%
B ,ml':_"r]’r.lﬂ.'rflunﬁ PsIN

B, pyerociniz DSMI0GES
Buridulderia S K005
Burkholderia sp. CCGE1001
Burbhalderia sp. CCGEN003
Brrkholderie sp. RPEGT
Burkhalderia sp. RPEG4

B, viemaniiensis LMG 10929
B vemamiensis G4

bd =

e Rt S

Emvironmental hacteria oF Mocontral mpenr
B. ambifaria MO30-6
Brrkholderie sp. Y123
B EfaCia JBES
Burkholderis hvta sp. 383
B. amixfaria AMMD

B. cepacia GGA

B, piryamarum STHWELS
B RGOS CIT HI2424
B. cenocepacia MOD-3
B. cepacia DDS TH-2
Burkliolderis sp. Chl-1

bd = kd k3

- - 1
¥ - 1
3 1
; . - - I
] B 2 3 33

6% 12% 3% 5% 8%

Total { %)

%g\————lahlla'.uu.h.l_ U 1 o = T W T Y (1% B R RV T P YR PV IR
-

29 10 30709 Burkholderia species®l A 1370 ¢] core component %
1070 9] componentE 7}A+= 66702 T6SS 7+e] phylogenetic
relationship

@ homology®ll 3% Type VI Scretion effector (T6SE) -+

T6SE+ #Z-2 nicheoll Al 4tol7k= bacteriag #¢] A4S FXstAY Adfste s st A
o2 AZtE W experimental effectorS query sequence® ARE3]A potential T6 effectorES 2t
olr ekt 1 A 322709  effector & 215(66.8%)707F non classically  secreted
proteins(NCSPS)e| 1o 177]%ko] Hojx s}ite] TM(transmembrane) domaines 7FA il )
3L, T6 effectore] Hir A<l 7FA4E v|ws] B plant pathogenic Burkholderia’} 14.57W,
biocontrol % environmental strain®] 11.67H, plant associated beneficial bacteria”’} 7.17] 1 th.
%83 AL plant pathogenic Burkholderia®l T6SEE<S plant cell 79 Igo] #ost= A
o] Eisltyi= Aolt}. tiut o] 7+ process’t T6SS cluster 2 T6SE candidate?] 7F3<<}F
A

-

= gl flE AoR wolE AL FANAL



Fant-assacinted pithagenic bactenis

i glomor PG1 [ —— 1)
B crpacia ATOL 25418
8 pinnrevi ATCC 43733 ;*
B plodiodl ATOC HME P 15
i, o BGRT F

Bt ool it £3
. gloicll CASC ] JEED 12

B. plurne MG 2196 1
Plant-misocisted berarficial Bacteris
Berrhoitera o K0 11

R virtnominsi [MG J0)y N 10
Burkholderiy 1. RAgg,  [EENE——
Borbboddenie sp. COGEICD  ENE——— §
B. pyrocieg D58 Jocss - {

Borkboddena sp. COGEN0] &
. ptntaffmand Puy ; &

A piriinad G4 L
Buskhisdieria 5. RS ; [

Butiboddenis sn (OGEIDD) [ 5
& phrenolrupfric SRS r 4

Ervedrommental or blocontrol bhaectesia
Buvichadgerio fang 383

8. eeniifonis MCA-E

8. copaciy DOS TH-Z

Buricholdeno o, Y123

B ambdors AAAID

8, phypmatum STMETS

B cencepacin M2d0d

B cepocka JSEKS
A cenocepacio M-
A o ol B TESE candidate
Burkholderio g, Chi-1 TE35 10rin
a 5 10 L5 My 5

Numbér of annatated TESS koous and TESE candidate

19 11 T6SE®} annotated T6SS cluster?] &+

@ T6SS cluster® domain % motif ZA}

Domain¥ motifi= cargo effector?} component effector® A3 Fi= Ao Bt 4= o
H o5& FAFSFH T6SSO AwkA 548 3obst 4 ok 7bd ®ol W E= domaino =

== - QR

= VgrG related domain(40%)°.2 1 F3ol= VearG, T6SS_Vgr, VI Rhs_Vgr7} 1o, t}
Sog Wo] WAREYE domaine Hep related domain(15%)C.2 1 FFol= T6SS_HCP,
VL effect_Hepl7F 942ttt A& ol A secretion process®] =23 domain® 72-¢ F7HA=

A7 538k, sy phospholipase D domain® 2 eukaryote®}t prokaryote®] cell EF%
targetst=d @l 4 Qi 2 dvtE HNH superfamily® AHH, WHH, HNHC,

Tox_SHH domain 5°] ¥3%5™ o]&5L toxicityol o] gh



W Verd

W TESS Vgr
OVI_Rhi_Vigr

| TESS_HCP
avi_effect_Hopl
BOOG425%3

B DUFFIas

| Rhia

0 AHS Repeat

W PAAR_BHS

W Gp5_08 wuperfamily
& Phospholipase D domain
B HNM tupoddamdy
OYD_repeat_In

@ Other

219 12 Burkholderia species®] putative T6SE2] conserved domain 4]



© HMM profiled] =73+ MIX T6SE candidate 4

T6SE FH S 5714 pHMM(profile hidden Markov model) 22 213}o] potential MIX
T6SEE 38 Wla, MIX T6SEE % 6671 proteing Egati 9low, o F 2071 Tlel
effector, = anti effector® #}&83S FF 4 AR oY, plant associated beneficial bacteria
oAM= MIX T6SEZ} W= A kg
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il v ANIMED Hamb (30F phALE Sonetrniming

B ambiferia AMMD Bamb_J4K1 pHMM -4 Nom-uamung
B amisifaria MO A6 HamMC406_1383 plSD -4 MNon-tramng
& mbsiaria MCH0-6 HamMC406_ 6138 plIMALD- Nom-lEmining
& romocepacio HIZO4 Heem?d34 3T4R pHMAMIL2S Nom-ltamg
8 pewceopucis MU HegmmeD1 1778 phINANE -4 M-ty
& comocepaci MO0-3 Beemmc(ld 4489 pHNMMS Min-lrnimng
8 comocepucis MOD-3 Beomm(ld 204 pHNINL -4 Trumang

B cepacia ATOC Y416 APZIS 13810 pHIMMIL 3 Non-raining
& cepecie ATCC 26i16 AFZIS I3 MM Non-frgisurg
B copacie ATOC B 6 AFZIS 10550 pHMALS Nasti-Faiming
. openinn GOH GEM 2621 NN -4 Nomnegpmiung,
& onpacis Gl GEM 3588 pHMAL-A Nom-lEaimng
& copacin GOA GiEM %5241 pHMAL -4 Num-trmng
8 copacia GOH GEM 2081 pHIMMS Nom-training”
& cepocie JHKY PIS0 (s pHMALL 34 Mo iramsg
B copacis IBKS PR50_2102% pHMALZ-L Non-lruining
8 cepeciv IBKY V350 26850 pHAMAL -4 Non-iraimsg
8 cnpacia JHES FF350 20000 pHMAL- Mo Tpaining
B copacia sp. DDS THA2 DM 4101 pHMMS [ arr—
8 copacis sp. TS TH-1 Paal 351 plinids Non- i
B pladial ATCCH24E BAAY 1116 pHIMM2-4 Nontraumng
8 gladioli ATCCI0245 BMAT 4T pHMAL-4 Non-dramng
& glaholl ATCCIHINE BAI4T 5RO pHMAZ-4 Non-liamng
8 pladioll ATCCIIEE HAAY bbb PNV Non-iraming
B gplodioli BSR bgle_ 100120 pHMMS Noo-tining
& gladioli BSRA bgls_ 135l pHAILE- MonsiEining
& pladieli BSRY bgls 2004590 plMALS Nofi-training
A gphadiol HERY bgls 221270 NN Truining

B giadinlf KACT | 1859 CEIG_ 19680 pHIAI2-4 Mon-fralning
B plodioli KACT 11285 CENE 33410 pHMNE A Nontraimng
& plodioli KACC 11889 CEI_%Th pHMAL- MNon-iramng
8 pladiali KACC1 1859 CENE_ 3t PN Mofiramng
& gl BGRL bghi_2gl 1010 pHMAR-4 Non-raimng
8. jplvemor BOR L bl 2p31110 phiMM -4 Trumang

B, plurrae LG 2196 K51 3513 PRI A Hon-training
B phusnar LG 2196 KSi3 4519 pliMM2-4 Son-training
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8 gluseare N1 B Moi? 750 e LR LEL Nt iy
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8 jeluvoe P BOL Belsad RN ot trning
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8, leriey 383 Beopl BIM_CTe07 i -4 Tramiag
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712l 14 HMM profileo] 73 MIX T6SE candidate

AxH o g NEWAA Burkholderia= 2% 8 Burkholderia®.th © %2 T6SS cluster:
7FA 3 o, T6SS cluster?] +L2 component?! TssC, TssD, TssLol 7|Wto g2 &= A=
Sels i, vl2et ASALS 7} Burkholderia species?t 7W7bS- #A &S st S
v A A 84 Ht 02 Burkholderia®l T6SS9 T6SEZV Burkholderia species?} <=9}

EAEL oAT 5 AN

o> do

(th ot v WA Burkholderia species® in host AAMA] 4

U3t Burkholderia species®] in host AARA] AL eiA AEWHYAAN Burkholderia
glumae BGR1$} % ¥4 Burkholderia sp. RPE642] in host HAAMA] 418 423319
Burkholderia sp. RPE 64°] HAMAEA 82 A2AF ZAAAg o A=35k3+.

D KEGG pathway enrichment®} KEGG module enrichment

in host AAA XS T8 Burkholderia glumae BGR1%] up-regulated pathway$}
down-regulated pathwaysS 23} 3l, up-regulated pathway®, chlorocyclolhexane and
chlorobenzene degradation, Chloroalkane and Chloroalkene degradation, Microbial metabolism
in diverse enviornments, Starch and sucrose metabolism, Benzoate degradation, Pentose and
glucuronate interconversions, Quorum sensing, Degradation of aromatic compounds,
Ascorbate and aldarate metabolism, Two-component system, Bacterial chemotaxis, Flagellar
assmbly®] pathway”} a9 ¥ 13, down-regulated pathway@® Biosynthesis of secondary
metabolites, Microbial metabolism in diverse enviorments, Citrate cycle (TCA cycle),
Carbon fixation in photosyntheic organisms, Metabolic pathways, Valine, leucine and
isoleucine degradation, Oxidative phosphorylation, Carbon metabolism®| pathway”’} 43} =

= o
EEHAS.



up-regulated pathway Quorum sensing (QS), Two-component system (TCS), Bacterial
chemotaxis, Flagellar assmbly’} 33 %= ZS Hol in hostol A Burkholderia glumae
BGRI+ QS¢F TCSE Tafl s s Hdo4&d s a0 = den, 53], QS
o 9oelA Burkholderia glumae BGR19] %549 =7}sl= Zﬂ% Bacterial chemotaxis,
Flagellar assmbly pathway”} up-regulated pathway©°ll a2

in host FAAHA] #41¢] KEGG module enrichment A=, 7]&9] 59 WAS dod F 9l
T HYdo® gy T3SSe| =& FEoR AE Ui BdsE S in host AAHA] A
oz HAoR AT F Aoy, T6SSE in hostll A FNA 22 jn vitrodl ¥s] A
B A o, ol Burkholderia glumae BGR17E on] oA F3h colonizations
¢z kel 7] wiEolet 59

B A7E 2 upregulatedel] & SFo] FEHATE A YEA

Chlorocyclohexane and chlorobenzene degradation
Chloroalkane and chloroalkene degradation
Microbial metabolism in diverse environments
Starch and sucrose metabolism

Benzoate degradation

Pentose and glucuronate interconversions

Quorum sensing

Degradation of aromatic compounds

Ascorbate and aldarate metabolism
Two-component system

Bacterial chemotaxis

Flagellar assembly
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B up_count non

19 15 Burkholderia glumae BGR1 (up-regluated KEGG pathway enrichment)

Biosynthesis of secondary metabolites
Microbial metabolism in diverse environments
Citrate cycle (TCA cycle}

Carbon fixation in photosynthetic organisms
Metabolic pathways

Valine, leucine and isoleucine degradation

Oxidative phosphorylation

| | | | | |
Carbon metabolism #
I | 1 I | | I |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

®down_count non

19 16  Burkholderia glumae BGR1 (down-regluated KEGG pathway enrichment)



Phosphate acetyltransferase-acetate kinase pathway, acetyl-CoA => acetate
GInL-GInG (nitrogen regulstion) two-component regulatory system
Putative ABC transport system

Branched-chain amino acid transport system

Multidrug resistance, efflux pump BpeEF-OprC

Catechol ortho-cleavage, catechol =» 3-oxoadipate

Sulfate-sulfur assimilation

Type lll secretion system

Urea transport system

Sulfate transport system

Peptides/nickel transport system

D-Xylose transport system

Putative polar amino acid transport system

Glycine betaine/proline transport system

Putative simple sugar transport system

0% 10% 20% 30% 40% 50% B0% F0% B0% 50% 100%

®up_count non

19 18 Burkholderia glumae BGR1 (up—regluated KEGG module enrichment)

CAM (Crassulacean acid metabolism), dark
Type VI secretion system

Type |l general secretion pathway
Glucose/mannose transport system

RNA polymerase, bacteria

Ribosome, bacteria

Gluconeogenesis, oxaloacetate == fructose-6P

MNADH:guinone oxidoreductase, prokaryotes

Citrate cycle, second carbon oxidstion, 2-oxoglutarate =» oxaloacetate
Citrate cycle (TCA cycle, Krebs cycle)

F-type ATPase, prokaryotes and chloroplasts

Leucine degradation, leucine => acetoacetate + acetyl-CoA

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B down_count nen

1% 17 Burkholderia glumae BGR1 (down-regluated KEGG module enrichment)

(2) WXL 7n host AAA AT+ B4 S §3 A& WUA Burkholderia®l M= WAl vt
=3 74 712 7+ 2 A "9 A 7] vkd

7V A=W UAA Burkholderia®t Bean-bug 34 Burkholderia®l W1l in host A A4

B. glumae BGR1 (B) Burkholderia sp. RPEG4 (R)

C KEGGID  Module Module_count up_count pvalue
bgl_M00185 Sulfate transport system 5 4
buo_M00185 Sulfate transport system 5 5 0.010062841
bgl_M00323 Urea transport system 5 4
buo_M00323 Urea transport system 5 5 0010062841

a9 19 744 +(A) 2 DEG F=@B)dlA 9] vluEA 9 F 329 common pathway



B in host AAMA] EAS %3 34X ¥ Burkholderia glumae BGR13 Burkholderia sp.
RPE64°] &5 pathwaye oFall9} o] Sulfate®} Sulfonate transport systemo] #odl&=
pathway ¢} Urea transport system®] ¥#¢]8}= pathway 2 7FA & &20d = A2

Host Sulfate(inorganic form) Sulfonate(organic form, in soil)

RS0, RS0
R-SO3_ [ Sulfonate transport system ]

[ Sulfate transport system ] SO 42_

SO
SO,

B. glumae BGR1

Old Locus ID Log2fc
glu_1g19420 1213518665

bglu_2g14230 1.236202722

Burkholderia sp. RPE64

ATP

'+
R&O.
80,
B glin e BERT
| G
Burkholderia sp. RPE64

BRPE64 ACDS12970 | 3.767778095) < BRPE64 DCDS05580 | 5.263162742

BRPE64_ACDS12980 | 2.322522394 Sulfate m C.VSU C_m}_. BRPEG4_DCDS10510 | 4.696882037
BRPE64 BCDS11030 | 2.28037116 CysW RPE64_DCDS10500 | 3.542261255

19 20 Sulfate and Sulfonate transport system of up-regulated common pathway in B.
glumae BGR1 and Burkholderia sp. RPE64

UrtB | UntD

Host Urea
CO(NH,)2 He Utth Miac | onE |

CO(NH,)2

[ Urea transport system ] CO(N H2)2
181698339
278902799

ATP  ADP+Pi

CO(NH,)2

Burkholderia sp. RPE64

Id Locus ID Log2fc
RPEG4 ACDS21120 | 3.11233361
RPE64 ACDS21130 2228616 B g/umae BGR1
RPE64 ACDS21150 | 1.775933204 .

RPEG4 ACDS21140 | 1.18345256 BUI'/(hO/dE'ﬂ&' Sp‘ RPE64

219 21 Urea transport system of up-regulated common pathway in B. g/umae BGR1 and
Burkholderia sp. RPE64



(W) B3l in host AAMA A4 L vl {3
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@ B. glumae BGR13} Burkholderia sp. RPE64 %742 up-regulated pathway<l Sulfate
transprot systme®l] #HE FHAX7F AP EAQAW] o A L HAAH AEF

St A7FA] A A eysP, cysW, cysA,
cysT) < cysW=E AR EdWo] 5, AcysWE A2l e] in vivo HYA testE 2] 27}
A] stage(seedling stage®} vegetative stage)$} Yol AHsAS. A4 oz PYad4d 14
o] B2 vegetative stageolA FAadEA L, o= B. glumae BGRI19| sulfate transport
system®] vegetative stage®] W oA sulfateE ©]831# FEalE Aol WA Aol ol

e Hsm, F5 A7F UL

BGR1 AcysW

19 22 pathogenicity test in onion

LesOhann

3. 89 L 880U anw

BGR1 LcysW

219 23 pathogenicity test in rice seedling stage
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19 24 pathogenicity test in vegetative stage of rice

BGR1 AeysW
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S %3 Burkholderia glumae BGR19 5So]4 EA o2 2719 Hfq FAAE

T @lata 29 HfqFd A agl, hg2)e) ZAEAWe] HFQL, HFQ2,
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HFQI2E A A&y, 224=dAWo] HFQL, HFQ2, HFQ12¢] TLCH 4] 3 toxoflavin A2k
Zo] 7HhdleE AL False.
HFQ1, HFQ2, HFQ12 =<1W o]

59 Motility test2 ¥}, HFQI2 EdWoloA = 54 S 3
A& 4 glal, HFQ1 EdWe] #5F = ofA¥ B glumae BGR1 BT &840 AHAS
stolsldet. A H o7 B glumaed Motility$t in vivo pathogenicity test®] Z3ES =3
Hfql F7]5< 993t Hfq27} Hfgls =9 F7F4< 76 st Ao® #5338 + 2
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19 25 TLC analysis for detecting toxolavin



BGR1 HFQ1 HFQ2 HFQ12

BGSZ HFQ1C HFQ2C HFQ12C

19 26 Motility Test

Disease degree
|_,

c

AT F

ow BGRL HFQl HFQLC HFQ2 HFQZC HFQ12 HFQl2C o e T u T T
0,02 407 0.94 243 312 103 038 286 DW BGR1 HFO1 HFOMIC HFQO2 HFQ2e HFQ12 HFQ12C

19, in vivo pathogenicity test

@ HAFHAANREAS F3] FHI Type VI secretion system ¢ 715 74
A0 w29, B. glumae BGR12] 7%, 47F4 2] T6SS
, Z+7Fe]l T6SS cluster®] 715S frHsl7] 918l T6SS
A~ e] 2 YA 2D Fro Fofdte T2 849

N
=

Burkholderia speciseZF¢] H] a2
clusterg 7HA 11 A5 Ak
cluster o] thefst 484 =+

Hep (Hemolysin Coregulated Protein)ol] 23S 2hgo] 1 asdS.

4 i



Tss | TssA | TssB | TssC | TssD | TsskE | TssF | TssG | TssH | Tssl | Tss) | TssK | TssL | TssM | Accessory | unrelated | unknown
COG | 3515 | 3516 | 3517 | 3157 | 3518 | 3519 | 3520 | 0542 | 3501 | 3521 | 3522 | 3455 | 3523

19 29 Genetic organization of 4 T6SS clusters in B. glumae BGR1

B. glumae BGR1°] 7}A 1L &= 47019] T6SS cluster®] Hep A4 EdWol= single mutant©l]
A tetra mutantE A 2H(Ahcepl, Ahep2, Ahep3, Ahepd, Ahepl2, Ahepl3, Ahepld, Ahcp23,
Ahep24, Ahep34, Ahepl23, Ahepl24, Ahepl34, Ahep234, Ahcepl234) 3R, A&IAE &
3l AdEARole el ZA7E &S gRlstal 719 B. glumae BGR19] WA A1
Motility 2} Toxoflavin A gHdol #HH AgS Agstg o}, ok B B. glumae BGR1
I ZFol7F A+
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19 30 A, B; Growth curve of T6SS deletion mutant, C, Motility test, D, TLC analysis

for detecting toxoflavin



ZAE F 38l Bacterial T6SS7F tF 2 n A E39] competition®] #o]3te= AS 3213549 1L,
TY2 B. glumae BGR1¥} E. coli€ °©]&% inter-bacterial competition assayE <
A3}, hepld hep27tb bacteria® %2 0 23} killing effect7t & AS #els)
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219 31 inter-bacterial competition assay between B. glumae and E. coli

AT HuFAATY F4& F3 T6SSY 7|5S o=
S X913, Burkholderia glumae?] T6SSo] H

& Zobme AAbeta dobrh, Aw Bt AoE 93 AR
o

(th) w42 L ¥ o host AAHA] 4S8 B3t A& WYX Burkholderia®l At 2 A

AgutA o] M-S gk v uf-A A A HEL Bglumae =% B.gladioli 2] x4
A AEWATe 7 HddEe] genomer Ee A9t A4 ® NCBIC| H$5 DNA A4
tlolg o] 2o thste] BLASTNS &3 A=, & v ot dx|st= fFHAE Al
A7l Y&, Bglumae 2 B.gladioli ol W3 4 4 fdAA dis] FAg A& HY
(query coverage) % U X|slA] &&= CDSE x23sts ID7F 30% HIRFQl CDS regions Al ® s}
Adow B glumae L B. gladioli 752 genome A A= TAYE W 47 ML) dis 7
FA Fo Fsle e dFdA =2 A8 FARE FR67] A dEE FHaAE AR

sto] W 7FE- gt~ E (Mega-blast) A S 3L

ol



Strain Origin Reference or source
Burkholderia glumae
BGRI1 South Korea (Jeong et al., 2003)
411gr-6 USA (Nandakumar, et al., 2009)
201sh-1 USA (Nandakumar, et al., 2009)
957856-41-c USA (Nandakumar, et al., 2009)
117g1-7-1 USA (Nandakumar, et al., 2009)
Burkholderia gladioli
BSR3 South Korea (Seo et al., 2011)
KACC 18962 South Korea NAS
KACC 18963 South Korea NAS
KACC 13944 South Korea (Lee et al., 2010)
KACC11889 USA (Yabuuchi et al., 1993)
KTCT 12374 South Korea (Lee et al., 2005)

Other Burkholderia spp.

cepacia KACC 10189 USA (Noula et al., 2000)
cepacia KACC 10190 Trinidad (Stanier et al., 1966)
cepacia KACC 10337 USA (Zaid et al., 2012)
cepacia KACC 12679 South Korea NAS
cepacia KACC 15010 South Korea NAS

kururiensis KACC 12038

Japan

(Zhang et al., 2000)

sp. KJ006

South Korea

(Cho et al., 2007)

megalochromosomata KACC 17925

South Korea

(Baek et al., 2015)

phymatum KACC 12032

South Korea

NAS

phytofirmans KACC 12042

Netherland

(Sessitsch et al.,  2005)

pyrrocinia KACC 17914

South Korea

(Lee et al., 2011)

stabillia KACC 12028 Belgium (Vandamme et al., 2000)
% 14 vAEAGwA NS 9% AN B glumae 2 B. gladioil
Expected
Primer pair | Target protein | Forward primer (5-3’) | Reverse primer (5-3’) | product
(bp)
Burkholderia glumae
W E ] Hypothetical | GGGGAAAAGAACGA | CATGAAACGATGAA 955
= protein TGAACAGA GATGCGC
w52 Hypothetical | TTCTTCGACTGGCT | TCGCTGAAACGATC 103
= protein GTTTCG AATGAAAT




a3 Hypothetical | GTCACGATCGCTCT | CATGAATCCACGAA 195
= protein GTTGTT GCCGAG

qam 54 Hypothetical | CATCACAACCTCGC | GAAATGGTGAGCTC 177
= protein GGATAC GGCATAG

NA 55 Flp family type | GGTCGAGTATGGAT | ATCTGTTGAAAAAG 116
= IVb pilin TGATCGG CTCGTGAC

AW 56 Hypothetical | ATGATGCCTGACGA | ATCCCGCTTTGTTG 140
= protein TATCGG GCAATA

e 5T Hypothetical | CGCAAGCCTTATTC | GTTGATCGTGAACG 219
= protein GATCCT GGTCTT

w58 Hypothetical | ACCATTAACGAAAA | AATGGTCCAACTCT 300
= protein GATTGCCG TGATCTCG

Aqaw 59 Hypothetical | AAGATGAATCGACC | ACCGTCGCGATCAT 989
= protein GTCGTG GATTTC

qAaW sl Hypothetical | TTGGTGTCAGTCGA | AATAGAGATCGTCG 983
= protein TTACAAGG AGGATCCA

AW 512 Hypothetical | GTCCAGCTGAAGTA | GATGAATTCACGCA 117
= protein TTACCTGG GGCGATA

A 513 Hypothetical | CTACGTCGAGTATG | GAAGAACGATTTCA 106
= protein TGGTGG AGGCCAC

A 14 Hypothetical | GATTTGCTTACCTT | GGCCACTTCGATTT 235
= protein GTGGCTG CTGTATTG

% 15 ¥uFAATgH HEs T8l SR B glumae koM HAE

Expected
Primer pair | Target protein | Forward primer (5-3’) | Reverse primer (5'-3") | product
(bp)
Burkholderia gladioli
e 515 FkbM family CAGTCGTTTAGCTG | CCGTAGATGCAGGA 193
== nethyltransferase | GAAGATCA GATTGATT
Methvltransferase | 00GATCCAGTATGA | GAATGAGTTCAGCA
o 1y = Vi o
A AvE16 (ot conlaining | GCACTATC CGTCGATC 267
AW 517 Hypothetical TGTCGAGGGCGTAT | AAATGATGGTGAT 174
= protein GATCAG TTCCCTGGT
el 518 Hypothetical AGTACTTGTTTGAG | CCAGTGACAGCAGG 171
== protein TCTCACCC AATTTTTC
e 519 Flp family type | GGATAAGGCGAGAA | GCAAAGAAATTTCG 219
= IVD pilin TATTGGCA CTTTCTGC
X W 520 Metallophospho | CGAATTCAGATAGC | TCGTAGAATTCGTG 197
= esterase GTCAGACT ATTACCCG
A edwl 591 Hypothetical GATTTGCACCGATT | CATCTTCTGGTAAT 297
== protein TTCTGCTC AGGCAGGC
2 el 592 Hypothetical GTCTCTTTACGCGC | CTTGTTGTCAGCCG 141
== protein AGATAGAG TCGTATAAC
v 593 Phosphoesterase | CATTTCGCGATCGA | TTCGTTAGCCATGT 243
= family protein | TCTCAATC AAGATCCC
AraC family
o3 gl = S TCACGGTCTTTACG | ATTGATGTTGTGCA
M aE2d trapserptional | GATCAAAA AGGGAGTA 109
A vl 595 TagK GACGAAGGACAAGA | AGACTGATTAGGTG 180
= domain-containi | ACATCGA ATGTTCGG




ng protein
Hybrid sensor | A GTCGTTGAAATGA | CAGGTCGATGTCGG
D 526 histidine kinase/ 238
respose lator AGAAAGCC TAATAACA
el 527 Hypothetical TCTGGATTCCGGAA | CTTCTACCAGACGG 113
= protein AATCGAAT AAGGTTTC
X el 508 Hypothetical ACTGTTTTCCTCGG | CTCTTTCAGGCGAA 161
== protein CAGAATC GATAGGC
2 el 529 Hypothetical GTTTCGGATTCTGG | CTTTGCGGCTGATA 102
= protein CTGTCTT ATCGTAGT

¥ 16 v

538, Mgz

FAASd e

Avknizd o] 41T A D90 &
lgel vk ¥ A 7 ZhaEe] Fol 186 x 10°

FAolA

53 BR3 B gladioli ZeFo|H

1.04 x 10*7)gt

AE

A=&%+ B glumae®t B. gladioli7}
HEH+= AS g2

tZH oHJ_

7 8 9 10 11 12 13 14

4 5 6

3,

(A)

(B) 300 bp—|

(A)

(B)

(C)

a3 32 MAE
nAE T wtAE B F Aol A

Burkholeria gladioliZ X9 7 %3}7]

Woldto w2 AHA Burkholderia glumae 2 Burkholderia gladioliZ

o2 HEE7] fleiA v

rr
>

5
945 Zefoln] A

300 bp
100 bp

7 8 9 10 11 12 13 14

A 1tQl, Burkholderia glumae
Eof #gk Aow B Fao A9

Zz719 A gsta g3-4
A H WA o2 PCR(Polymerase Chain Reaction) HF-$-
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(3) MAEHAAG 7= 19
Cooperative interactions between seed-borne bacterial and air-borne fungal pathogens on

rice’ (9™ : nature communications / &: (2018) 9:31 / AAEL : 2018.01.02. /FA A}
Boknam Jung /341 A A} Young-Su Seo & Jungkwan Lee /AFAF 7] 2)

seed-borne A=W UA  AMFQl, Burkholderia glumae®} air-borne 2154 U4
Fusarium graminearum® 3288 Burkholderia glumae®) 2@ A== &n| A &7 o] A
¢l, toxoflavino] Sd&ole &3k, F 3o AETHS X3 HAY g4k 5 ddE F
7YA 71 3L, Burkholderia glumae= Fusarium graminearum®| =34 HZ %

A AEE w2 PR dEd & 9w,

(7 #Zd¥ wWER A Burkholderia glumae$t Fusarium graminearum®) A A&%+ &

S WAS A, Burkholderia glumae 21314 AAbE = Toxoflavin®] sensitivity 7} Fusarium

graminearumol| Xl &= A4 ES A=

a9 33 719" W FAN M Burkholderia glumaeSy Fusarium

graminearum 7%



MM H,O, Toxoflavin
MM +catalase H,O, +catalase Toxoflavin  +catalase

GZ03639

19 34 sensitivity of Fusarium graminearum aginst toxoflavin by

Burkholderia. glumae

(Y) AAZ in vivo pathogenicity testoll Xl Burkholderia glumae®} Fusarium graminearum=
Hol| HEFAAAZE vl HAY Herk AstA ve AS d1e9°em™,  Burkholderia
glumae®t Fusarium graminearums %°] #HAANHAS W Fusarium graminearum®] toxing!
DON (deoxynivalenol)°o] WA ©] o] HEHS SRlatqlS. oleldt A3 ® Burkholderia
glumae®} Fusarium graminearum<> 22 43 28& T o 23 HUdAdS 7FA 3 w9
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@D in vitro & in host T2 burkholderia®l RNAseq #telH g 85 2 A4E 3=
RNAseq @to]lB 282 Iluminal TruSeq™ RNA sample prep kit (Illumina, San Diego, USA)

9] standard low-throughput protocols %3}

el
T

AArEl golB #dE Illumina
HiSeq2000 7171& &3t 97| sl5S 33819 read data A4FsFS <.

Sample Type

Length (bp) GC (%) Total reads

Quality filtered reads Aligned reads to genome

Invitro 1 Paired-end 101 54 35,222,854 33,939,634 33,856,411
In vitro 2 Paired-end 101 54 30,490,120 29,653,206 29,713,076
In vitro 3 Paired-end 101 53 35,349,582 34,358,036 34,415,952
Invivo 1 Paired-end 101 54 37.964,074 36,789,182 34,566,214
Invivo 2 Paired-end 101 54 33,963,398 32,955,098 31,898,956
Invivo 3 Paired-end 101 54 34,531,754 33,547,420 33,302,906

a9 3 geluee 5 2 AQ %

@ Read quality &<l

52 Al2d" 3o A FastQC (Babraham Institute, https://www.bioinformatics.babraham.
ac.uk/projects/fastqc/) ZZ 1S E3 read data®d quality:s &Ug. thH-E2] read ol X2
2] 2] o A read?] quality score”} 3004l =& =+ RS T2l

In vitro

In vive

hi Immﬁnmﬁf

19 37. Read quality &<l



In vitro

1% 38. Qualimap (http://qualimap.bioinfo.cipf.es/) ZE1 &
o]-gste] o] HAA FAHE Bam HL 2 qualitys <l

@ Differentially expressed genes (DEGs, 284 #}) #24]

EdgeR (https://bioconductor.org/packages/release/bioc/html/edgeR.html) ¢] R packageE ©]&
3to] loge(in vivo/in vitro)#k<S T3+, oA S P-value 0.057%F 712 %3] DEGE =
Mo 5T

MDS plotS S8l in vitrox73 in vivoz7ol A4 A ¥ RNAseq read library”} replicate™ =
23el 7P A aEstE e As gk

BCV, Volcano, Smear plot2 %3 DEGY ® X7} 33 =& AL & & don,
up-regulation, down-regulation¥ = DEG2] /N7F AR A& geld = RS
MDS plot ~ BCV plot
581 -t
=4 In vivo replicate LR = g"‘"‘g
% . . 5
¢ & Invitro replicate i3
% %
i 8 o g .
$1 - .
Loading 18gFC dm 1 : . :mmhncm : .
Voleano plot Smear plot

R

et

Armags P

9 39. in vitro ¥ in host sample®] MDS plot
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Total genes DEGs Up-regulated Down-regulated

6,732 3,853 1,853 2,000

18 40. DEGs 4 A}

@ Differentially expressed genes (DEGs, 7221 #4235 o] &3 KEGG pathway
enrichmentZ <=3} }.

DEGs dataZ 7|WFe & up-regulated DEGsS 4 22 KEGG pathway Z#Z g3t 1 &
7 A8A dE 10709 pathwayES 2.3 10709 pathways vy 2t}

kegg id pathway total up non down count kegg deg kegg_total p value

buo00240 Pyrimidine metabolism - Burkholderia sp. RPEG4 50 28 22 0 28 678 1989 0.001055596
buo00670 One carbon pool by folate - Burkholderia sp. RPE64 16 11 5 0 11 678 1989 0.004764937
buo00730 Thiamine metabolism - Burkholderia sp. RPEG4 14 10 0 10 678 1989 0.004725699
buo00920 Sulfur metabolism - Burkholderia sp. RPE64 44 27 17 0 27 678 1989 0.000168023
buo01100 Metabolic pathways - Burkholderia sp. RPE64 959 358 601 0 358 678 1989 0.001884039
buo01130 Biosynthesis of antibiotics - Burkholderia sp. RPE64 289 123 166 0 123 678 1989 0.00073449
buo02010 ABC transporters - Burkholderia sp. RPEE4 258 108 150 0 108 678 1989 0.003239986
buo03010 Ribosome - Burkholderia sp. RPE64 70 43 27 0 43 678 1989 1.79E-06
buo03060 Protein export - Burkholderia sp. RPE64 15 13 2 0 13 678 1989 3.86E-05
buo03070 Bacterial secretion system - Burkholderia sp. RPE64 38 23 15 0 23 678 1989 0.000685055

cal

Bacterial secretion system - Burkholderia sp. RPEG4

'

Protein export - Burkholderia sp. RPEG4

Ribosome - Burkholderia sp. RPEG4E

I

ABC transporters - Burkholderia sp. RPEG4

Biosynthesis of antibiotics - Burkholderia sp. RPEG4

Metabolic pathways - Burkholderia sp. RPEG4

|

I

Sulfur metabolism - Burkholderia sp. RPEGE

Thiamine metabolism - Burkholderia sp. RPEGE

I

One carbon pool by folate - Burkholderia sp. RPEG4E

Pyrimidine metabolism - Burkholderia sp. RPEG4

|

é |
g
#
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-

80% 90% 1009

1% 41. up-regulated DEGs data®tS $4 22 KEGG enrichment pathway #41 2 3%

DEGs data® 7|99 2 total DEGsE 422 KEGG pathway A#%E <18 1 F 7pF Al
HA A= 10709 pathwayES &R 10709 pathways o2y 2.



kegg id pathway total up non down count kegg deg kegg_total p value

buo00430 Taurine and hypotaurine metabolism - Burkholderia sp. RPE64 14 7 2 5 12 1169 1989 0.032172908
buo00440 Phosphonate and phosphinate metabolism - Burkholderia sp. RPE64 12 5 1 6 11 1169 1989 0.0157616
buo00643 Styrene degradation - Burkholderia sp. RPE64 15 4 2 9 13 1169 1989 0.021419977
buo00920 Sulfur metabolism - Burkholderia sp. RPE64 44 27 9 8 35 1169 1989  0.00279805
buo01503 Cationic antimicrobial peptide (CAMP) resistance - Burkholderia sp. RPE64 15 10 2 3 13 1169 1989 0.021419977
buo02010 ABC transporters - Burkholderia sp. RPE64 258 108 77 73 181 1169 1989 3.56E-05
buo02020 Two-component system - Burkholderia sp. RPE64 134 32 38 64 96 1169 1989 0.000974711
buo02030 Bacterial chemotaxis - Burkholderia sp. RPE64 45 8 8 29 37 1169 1989 0.000643827
buo02040 Flagellar assembly - Burkholderia sp. RPE64 41 0 7 34 34 1169 1989 0.000797388
buo03060 Protein export - Burkholderia sp. RPE64 15 13 2 0 13 1169 1989 0.021419977
buo03070 Bacterial secretion system - Burkholderia sp. RPE64 38 23 8 7 30 1169 1989 0.006932182
Bacterial secretion system - Burkholderia sp. RPESA 7 ! ! *
Protein export - Burkhoideria sp. RPEG4 _: ‘ ‘ ‘
Flagelier assembly - Burkholderia sp. RPEG4 | ‘ ‘ ‘ : ; ; : : :
Bacterial chemotaxis- Burkholderia sp. RPEG4
Two-component system - Burkholderia sp. RPEG4 A ‘ ‘ ' ' mup
ABC transporters - Burkholderia sp. RPEB4
Cationic antimicrobial pe ptide {CAMP) resistance - Burkholderia sp. RPES4 ‘ s | nen
Sulfur metabolism - Burkholderia sp. RPESA | ‘ i1 mdown
Styrene degradation - Burkholderia sp. RPESS _ . .
Phosphonate and phosphinate metabolism - Burkholderia sp. RPEGE T‘ﬁ | : . .
Taurine and hypotaurine metabolism - Burkholderia sp. RPEGE 7# 1 ] ] ]
0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100%

1% 42. Total DEGs data® ©]&3F KEGG enrichment pathway 41 23}

(th) &A burkholderiaZE 183t7] 93k w59 Wol 712 49 (=%, Jang HA et al,
(2017) A midgut lysate of the Riptortus pedestris has antibacterial activity against LPS
O-antigen—-deficient burkholderia mutants. Developmental & Comparative Immunology 67:
97-106.)
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and Comparative

D M1& burkholderia®l O-antigen typeo] W& A= t}& A

odAFze] JRae AEE( Kim JK et al, 2017, JBO)ol w2 w A3 el Al wjst
burkholderia (in vitro burkholderia)= O-antigen©] ¥3F¥ smooth type?] LPSE 7AW, <
Fo FA7ITE M4 cryptol A A S burkholderia (in host burkholderia)~ O-antigen©] 2~
A¥ rough typed LPSE 7Htes AHAS HEs. ol EU=Z AdAdgA wjgst
burkholderia®t O-antigen©] Zol® Wo] 5 Fho] AFH = AR o]lE dolrH gy 1
A3} O-antigene] ZAol¥ ®Wo] w771 AP HoX w3 purkholderial ™t %7] A&l @
olA = AL 201634 DCIAl Ragkl 9l

B o= o]gd A3ES ntg o R O-antigen? Aoz <l %7] A Eo] Aty ol



o] ol o Wonkg-o] Axd Aoleta Azt on 5 FHlY FHLHAELS GA
371 Y8l FAe #d AR dEEHE T (midgut) 7S FHA R AR Z 1Y

TS FFO wE M1, M2, M3, M4B, M4& Ui ¥, o]l FEHE2 WEX in witro
burkholderia ¢ in host burkholderia, ~L2] 1. O-antigen©] Z ¥ whiG A Zs WA
Fol 47z Agste] g S e, 1 A3, in wvitro burkholderias= %52 Ml

lysateo] <] ojw st Jar uw=x

| &= WA, in host burkholderia®t whbiG A %% Wo|l T A
T MI lysated] 98] APEETE AS #2038 (19 8)
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a9 9. M1oNAM 9 in vitro burkholderia®t whiG M Z3F WMol T A T7+9] CFUs.

@ Ml = rough type LPSES 7MA= BukholderiaE A8 A7)+ Kunitz-type trypsin
inhibitore] <A

ek M1 el EAsh= Fa=dS rEety]l 98, o= soerins g =dAE s Fat
of M1S o FEFE2 e ¥, ammonium sulfate FAHE Fasto] A& Al &3+
% whiG AZRZ Wol FATT fE] IS JHAE 40-60%2] HATHS size
exclusion chromatography¢! Superdex 75 column< Ab-&3dte] £# 3 3 (29 10A, B), 3
THA S 7HAE peak 45 92 (¥ 10C). 7L 3 peak 4°14 YA peakol A= EFLA
% 17 kDa®l Sol# el djd wi=s gldk 4 QS (L7 10D). ©] 17 kDa®] @ do]

o - TiT
FAARIAl &47] 9fEiA N-2ek ofbw] b DS A5kl NCBICIA] BLASTS A3, 17 kDa®]
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150= (A)
ms . e [ (B)
3 O ’_‘ ' = 7 MBEE 3
= o0
= s
;E.‘ E 3 \J\
':—_,: s -1 i
2 E 2 \
i 5
o y . - r- ‘-_ i
& e e o e W0 W 30 40 S0 60 TN K0 90 10§10 120
40 p) .zﬁ'.? i $€ "«ﬁ ﬁ Retention time (minutes)
&

Coneentration of ammonium silfate

(<) (D)

Peak No. of Fig. 48

syl e ka1 2 3 4 5
L ”-|
-Raa sk %
=
= - —_—
L 034 48— — -
L
- |
g 0.2 35—
8 |
= F LT
[} 0
£ g1 -
S wn
I-I 19— "
L i <
oy S 12348 .
c«‘i:;? PeakNao, e
o
(E)
17 kDa protein I DFVLDNEGNP 10
Trypsin inhibitor B (Kunitz) - sovbean | DFVLDNEGNP 10
Trypsin inhibitor C (Kunitz) - soybean I DFVLDNEGNP 10
Kunitz trypsin inhibitor from Giyveine max 26 DFVLDNEGNP 33
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@ Kunitz-type trypsin inhibitor7} &84S 7147 93 M19 37

Trypsin inhibitor®] &S dolr 7] 98] Al#FHIZ & soybeanoll Al #&dt trypsin
inhibitorE O-antigen©] ZAoE whiG MZg Wo| FATF Helgt Ay FAo] ALES}
A ekt Wt A trypsin inhibitor”} O-antigen©] Ao ¥ burkholderia®) &l FHEAHS 7}
AHAE ML ol EAste o8 54 5 M1 7ol 283 Avolgte 7HAS Alg-a A
5 A APEAS. FS AAZ M1 lysateS whiG AZ3 Wo] AT A3t 159
e whiG AZE Wol FATF7E AFESER] Ekor FS AAE M1 lysate®} trypsin
inhibitorE whiG AZXF Wol FAdFo 2ol Hg TFA whG Ax3} Wol FATF
7F frojustb A AFESE e (29 11). o] A= trypsin inhibitor’} O-antigen©] A2
burkho]derja-a AFE A7), hoste] M1 Wol] EA4st+= 532 T 1 3174o] Qs+ A%
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% 11. M1 lysate <A 3toll O-antigen®l Z o9 purkholderiad 3] Aol A=
trypsin inhibitor.

@ Smooth—-type LPSE 7}A= purkholderia®t <52 QHA A<l T A
MI1 lysateo]l Ao F@d e 2= =39 Svain s g wd NS purkholderia®) &3 &7
o 5 AEH guE JpAH, AWkl ofe]F A o= O-antigen®] A2 ¥ rough-type2

burkholderia®t O-antigens 7}Z! smooth-type2| burkholderia’} T3k o] fol 93] ¥ &
At = :L?J_TL B AFARE vy o2 5 TR burkholderia®l AT FE A,

e, ofj

2T HFo M1 TV delAM e @t B om Qlal rough-type®l burkholderiay= % %
o2 AtEE Y smooth-typed] burkholderia= AFEF A Gt AS & = AS. wEkA F
A

Qo 2% H79 Fuev s el =d A= smooth-typee| burkholderia W& €A o
dom, o5 tHHow FAAAE olE F IA BE U



AFg7tA el ARsEs EdE & A3 TS burkho]dené-‘ﬂ smooth-type LPS¥& &
o 28 FY% = Kunitz-type trypsin inhibitore} ©]E H Z3t= M1 We] o <lx}e] gkt
g o 2RE FE FATQ burkholderias R 3T} = 7&%2 W = AAS. T3k “wbH,
Rough-type LPSE 7R &= S5 FATC burkholderia= M19] &S wrol AlHE o] A2
ARl FRBAE ol F = AHRES A= A AH%E =58

o

= 9
ole % AT AT AR Qi 9 SolFAARY AERAe] QoA FLF AR AL
Hol A F Us AR AAAY, 2xdE A oA FHad wE V| x2AEVF E JoR
ek,

(2) 4 WAl Baw FAwe FA A% it

(7hH&A DA A Tl lipopolysaccharide core oligosaccharide®] 84 14
Z>£9] Riptortus pedestris®] o &Ast7] Ysto], FABHQA burkholderia= <59 3
Ao A&& stofornt stry. 1 T wH ot AEH e HelZt AR w59 T %!

AHH o2 upgst= FEoltl. Gram—negative Y20}l burkholderia= lipopolysaccharide
(LPS)E AMX Qo] Fo AHEozH 77X o o/AL lipid A, O-antigen, core
oligosaccharide (0OS)2& Fo2 UH ot & A=, olelgt T2l LPS core OS

7 &5 250 T FAEL ke o a3 98-S st 8-S AAA B4 UES 7
Hho g2 3 ZAWo|FE o]&sle] WY, A= SCIe =AAE The journal of

biological chemistry®ll 2017\ 119 AA &5 st

SA T A 9] LPS core OS A3 Ao f1x1¢F 7 fAxte] Edwo]l &5 LPS #4
TATR burkholderia®l Al LPS core OS AEFA FHAE Zol 2 A3} whiG, wabS, wabO,
waaC, waalF7t QA2 (L9 12A). 348 BACA o] FHAAREY T8A8ES &7 fl8to, o 4

£ 7|t OXJXP Zﬂi%mé% B9 7 AR Aodd Aol FATTE A 3
-
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F9 LPS 7+ ¥4
b FH27F LPSE A8 3} dle o] ol g Fes A AFHoE 4] 98k, 7
Aol #Fo LPS +%E MALDI-TOFE %3le] EAsdct (29 13). 2 A3, waaC
2= heptosyltransferase [& &3} ste fFHxteln o fdAE Kdo @949 O-5 ¢

2ol glycosylatione Al7lE 7S A= AS doluiArt. B3 pmal FAAE
heptosyltransferase II E45 dzsleles FH1ALES W WY dE&59 wabO FHA=
glucosyltransferases @& ststtt= ZA& Lol mpxT o2 pabS Fd A= second
glucosyltransferase &45 ¢&3t st AS dopUgla, o AdE Fdto] FAAQ
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3 g steAE e

A AwabS 0S5 3Hep, 1 Hex 1 Kdo, 1 Ko, 1 AraNd C AwaaF ©S 1 Hep. 1 Kdo, 1Ko, 1 Arabid
[ " " « 0% Hep
a8 PemmUpA
: Pona Lipa W OB g
vy Lpa | wmisa

008, |

il ) |

H balip A+ .- |

| 2 e . |

f.. " - I Pt g | 1%

[ 8 Gl o [

e as L 1"-.«-;1:1-».»0 B 3T 570 34 !

v ) pan s TPl Mt |
n g F™ £ 0

Foze

B AwabO

'
TewaLiph

'
] TewaLlipA s

) yrov s

3| . |3

1% e | T

—
~cugssuaEsi

o
. 3 £ £ 3a00
Mans i

E ot | e
AwabS odrorey |
PR 1
3oHep
| taen
Awab0
. N L

50 45 40 35 30 25 20 15 e

1% 13. MALDI-TOF¥ ©]-&%3 LPS 4%

A
4



=]
24

S

54

o] 52 LPS core 0S¢ 3}

=
xz=

o] #F2] LPS core OSe]
o] ¥ lipid A9 +xZ A

a9 1304

&t

tgth (29 14). o

3|

2z 24

o]

4
1
2

a-D-Ko-(81)}-a-L-AradN

4

1

1
B-0-Gle

g
:
; .
W M,M\.m..ﬁm# : W/W
§ LY 3
S 8 Y
3 e ¥
9 & = s
i3 et
< 3
8y
Cu
m; | %ﬁfw mm "
mm ¥ g m
3 g m.ﬁl
R

AwaaC

D

AwaaF

AwabO

m.tn‘
a
-]
o
- Skt
&
&
3
E
4
m.‘iz
S
:
!
2
J
!
2

a-D-Ko(8+1)-a-L-AradN

0-D-Ko(B+-1)-a-L-AradN

@-D-Ko-(8+-1)-a-L-AradN

Ko - Y

Oy, B
o,
0.
L
. -
4 e
- r
oo

»
-

i

.
-
ey

el

Eowms

Kdo

Cooam

AnN 3

Ko

Kdo

Lipid A

Lipid A

Lipid A

oo
i)

Tz

a4

19 14. LPS core 0S¢] 3}

E!

W
JJo

Ho

@

Lol

Q3R] dolr 7] ¢

of ¥

o]
2R

o ol

=

LPS core OS7} &4

etk (29 15A). 1 2

S

Ho

!

l

3|

o] €A

s
JJo

A

)

o] ol H]

el

M

golgry 122 okBE N waal A

tdeh (2% 15B, C). 1 A3} oFA

S =
& o

s

s 5l

B

oy



t} o] Ax= LPS core OS, 53| waaC FAA7} Aol &4

AN T

¢+
o
el
|

o

a"’ﬁ ‘-‘ﬁe t-*y& --“":‘o 5‘&’( J'BG

<

o

.Zrl

13 15. LPS core OS 2

6St

%

-
R

LPS core OS A< &dwWo] 571 7ol Al v %]

LPS core OS #A

o)
No

uze)

1
4r

il

Ao
M

BH

g BRASH Bolw of

G2

Fth (2™ 16A).

S

o w2

3to] LPS core OS

16B, C). o] 23%& &

M

= Wild-type (n=127)

AwbiG (n=115)

wabs (n=93)

wabO (n=118)

waaF (n=83)

waaC (n=96)

woaCwaaC (n=98)

N

= e e e -

-

—

o symbiont (n=118)

o
6\9
e

« \«:“’b
e

P

™ M
F:
[y
d§0 L

&

]
O\q‘::
7,

&

‘9\
&

f@‘

=
1-\@
S

-s"@
&L

- - [
PR
# \:'{‘ i”p
£y

r

o’dﬁ\
.v"';,,a |

Y
&

&
&

AN -9
& 0

20
«
9’€°~

<



©® LPS core OS =dMo] #5771 w5 252 Wd vA= I
oFA @} 7 LPS core OS o] FFE AN £F o] Y Lo

Wild-type
AwbiG
AwabS
AwabO
AwaaF
AwaaC
AwaaC/waaC
No symbiont

100 T 1 _
| s =
| —)

50+ "

ERELEET

Survival (%)

T L}
0 50 100 150
Time (hrs)

29 17. LPS core OS 2 sdAHol7l o &59 WAggo vx= g

FATS o] 43t A8 A FE DANL sy Y5te], g2 W¥dFe =4 QAE TA
9l purkholderia®l Al FHAEA A AFo|t}, o] AFLE 9Fd, WA =E ydFl
Pseudomonas entomophilas EFAl w52 AEsEAT o] #5929 F8 SAAAE WEsy]
AW FAH HEs st o, oA B A A &2 vyl wol AststAl HEs Foh
54 A2E WU S A2 metalloprotease}! AprA= ¥E Al a1, o] @ H e &9
Fogn g =g e] WgukeS AAA Y HF LEFS FE&HoR AMEAZT I
aprA F87 A& EdWe] dF7F S5 2Fo dia dAs] "ol 5AS Uit RS
Homa, AprA7t T ¥ 4 AAYS FHEATE o A7 A= 2018 4€e] SCIH
92l Developmental and Comparative Immunology o Al A <+5 3}t

DO &F 2= FH?fl P. entomophila®l =4 =4

P. entomophilaZ7} <5 Z5A A= AEo 5A4S 7R =X €7 st & I (E
coli, S. aureus, bur]dyolderza)% P. entomophilaS <5 259 dY x| FAslL YEES
=33 Act (2™ 18A). L A}, A P. entomophilaite] &F #5S YA OE AEAZA
T AAT T3 O AAMEA 21 A4S L] feke], 47 °uE AE 59 P. entomophila®t
AAYE F3 APEAIZ P entomophilag =59 ¥ Zo FAFSI AEES SAHSIAC



(2% 18B). 2 A3 o4 Aojgle REWe 47 2EL FU & Arks AL Bolgl
A ol elEdon o B4l AAAtE A& ¢ 4+ A0k
A
. 100 I ®
=
< € Phosphate Buffer
£ 3 E. coli IM109
= 501 - S. aureus USA300
_g & P entomophila
= —+ Burkholderia RPE75
&
0 T
0 10 20 30 40
Times post injection (h)
B
100 ®
9
< © Phosphate Buffer
2 % Heat-killed Pe
= 504 - 2 x 105cells
_g M 4 x 105 cells
£ = 8 x 105cells
&
0

Times post injection (h)

a9 18, P. enotmophila®l =74 =74

Z=Fo] I M Ed W3 P. entomophilad M¥E EA

P. entomophila’} <5 255 o9A APEAITI=AE Lot 7] 9Adto], P. enotmophilas <
T g9 =Za FASE §, d MEe 2xE SAHSAY. 11 A, P. entomophilas T §
T AJZrol Aol whel F At AEe] =AUt FrFe AT (L' 19A). ol A S EI sF7F A
dot HATES AASY] Al WSS doteE AS & F AT AN, T 2
of HF Ao YHES ojv] 2 4 MEZE AS trypan blue 94S &3t & F 9l
At (¥ 19B). =3 in vitro ¢ in vivo EFNA P. enotmophilaZ7} <5 %9 A9 =
s FESTE S 52 dFAEY HES SATeEN & F UMY (29 19C, D). ©]
AINE Fote P. entomophila?t &2 MEAAAANSS AAToZH 55 25 FY F
AS AolgtE A S & 5 AUTH

>
=

29 —— P. entomophila
==~ Phosphate buffer

Trypan blue

Lt

0 2 4 6 8 10
Times post injection (h)

The number of hemocytes
(x 10° cells/ml)

3 100 z 100 R A,
) 7 s
§ 60 ; 60
=) s 4
£ £ 2
E H
= 0 A ) = A D>
4 X 4
@ gt (Fe o gt e
& 4

19 19. P. entomophila®l AE =4 114



@ HFzaHE Hol= 50 A H 9

P. entomophila7} 1|3t =A402E AAs7] Yste], WA P. entomophila W] NS <5

259 Y2 FASY] AEES Sl (29 20A). 1 A v g S5 LTS

2 AtEA I As g slaL, o] AaE F ) v Hole 54 AV v As

& g AAH ko]l ol dot Az g Mx =4S B (" 20B). P
5 AAsH7] flste], WA wjFd kel = @MAS SDS-PAGE7|H

0C). = A3} 3 F74 B2 & @Ay oy 7k4 v& o

0

5t
R
3

TC
J4
X X
—

entomophila®) QI
< E3ote] skt (¥
AnE

F

[\l

¢ Heat-treated sup

Survival rate (%)
2

HdEo] &A= gl oA S SFol2FX s ARvtE Yy AVHjA A2
nfE I HS ALgete] sty AF g3E Yelde @A s BE AgA sgu (2™
20D). ©] 45 kDa®] @¥A & LC-MS A4S §slo] #4319, metalloprotease?] AprAzh=
< e T (1" 20E)
A B
:\3_'190 e -
L Z 80
© LB medium z
& Sup 0.25 pg £ 60
- Sup 0.5 ug £

0 24 48 72

Times pest injection (h) @S

TKAPSDFYSRGLGTFSQF

61

GAAWKDLNKDGTISLSYTFL

421 BN N L PLOFVNAF TGHAGEAVLSYDOGTRLGSLSIDFTGNSSADFLVTTVGQARAV
481 TDIW

a9 200 AF &3E detds 2@9d AprAd] ] A

AprAel o 5 4 A2 AE A4 f =

AAIZE AprAd] 2% sHES gdetr] fldll, AprAE =5 259 Rl Zo] FAE 3§ AE
&% AT (19 21A). 1 A¥, AprAv &R 23E AMEANSE & F sl
HHe], AprAE @A ste] n&dst A7 AT a3 gloA e AE gdskAn T8 in
vivoS} in vitro BFAA &£F 2% FF HNEE AME AAY (18 21B, C). wpRA R,

N

rdote me e

AprAE WA A7IH AEEAo] AlgbR owE w7l Fo®E 5 AEE AFEAY
A k7] A8, Fvigh 2 BHE Hold s MY AES WA &l & BRY. 2 A3 Apr
FAeE 2ol " AXE7F Annecxin V-FITC % Propidium Iodideo] @Ajo] 2 H&= A
s (" 21D, E). o] A3EE &3l, AprAv Ao AX AAE FE3ho

Zol AEE AEANTE AL ¢ F AT

>

=)
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riptocin rip-thanatin rip-defensin

A B C
5 I.S - wEw -E |.2 - wREWw E I-u = wEw
w 3 " E
; £ £ 08
o 104 o 0.8 4 g 06
= ¥ = % = ¥
=) ) )
£ £ & = R0.44
=4 0.5 =% 04 =8
o g o
5 = 2 0.2
) ) =
E 0- E 0" E 0-
z. 0 1 2 4 z. 0 1 2 4 z. 0 1 2 +
Times post injection (h) Times post injection (h) Times post injection (h)
D
AprA |—- — — | —|—5II kDa AprA [— e — i- I'Sli kDa
Riptocin [ D Riptanatn [ s -,
AprA(pg) 3 1 2 3 - H E AprA(pg) 3 1 2 3 - H E
Riptocin = — + + + + + + Rip-thapatin - + + + + + +
E 1500 F 1000 9
) ] -
E ns % = 800
1000
2 E 600 4
2 = 3
£ 500 = g 400
& = & 2001 =
0 3 = B 0- AN —
AprA (pg/ml) - - 2 05 1 2 E AprA (pg/ml) - - 2 05 1 2 E
Riptocin - - B + % <+ % Rip-thanatin - * - + + + +

19 22, AprAel 9|7 &5 2Fo] A4 W oA

aprA 342 A& 59W 4

AprAZt P. entmophila®l T8.3 =7 AAAE T3] fl8tel, aprA TR Ao =
Aol dTE AE3to] AFFS 5} © Z
S SDS-PAGE$} ¢ ~€lE&g
AprA7} itk S &<
ofAEH I} ZAMo| %!

I Ay, Ao e HdAdoe] ¥ e AS & 5 Y o
o = AprA7} §17] W&ol &0 gk A9 =),
3, AWl ] wYgA e S5 LT A Aol gk AE
At (29 23D). vpA Yo R =

A E3ttE AL Lol

3= el e e
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A

R 100 _ 1001
< el T 4
%')Q -{P‘ 5 ¥ . a0 © Phosphate Buffer §, & 5
o = . 5 LB media
& = L G x 105 WT cells = T s
= | | Aeeeeee ] = & WT sup
kDa = 50 T 6x10°apracells 2 501 e
z ; B o §x 105 WT cells £ aprA sup
7 c A 8x 105AaprA cells &
& @
48 0+ pr—
— 0 10 20 30 40 0 20 40 60
Times post injection (h) Times post injection (h)
35
—
29
D E
3 100 Riptocin Rip-thanatin
B
Apra [==_] 80 AprA [W— wew | e  |S0kDa
lhnlmnlnm -é‘ 60 AMP - -Q _-I-1 kDa
otting K WTsup + - - + = - > 3 -
s 40 AaprAsup - + - - 4+ = = o+
g Riptocin  — - + + + - - -
:-E 20 Rip-thanatin =~ — - - - - + + +
=
0
60\ ﬁ\\,Q N
A & N
o < T:&Q

% 23, aprA EdWo] w9 ofstd H4

AR, AT burkholderia® in vivo 2 in vitro AARA] BA1E E3o] FA QxS b

= 3] st} o] HANA BAE yHto g F A2 purkholderia’t 7FAA = WY e
54 JAAE FAToA I Aoz T 557 % FoEsnde =dAe] zA
340 WAHS S 4 Qv dehdE

] Ay

¢l Pseudomonas entomophilai= 1 =74 <QJAbel] tjalA] o] ¥ts ] SIA il oy

=<
F9 2FL B FY 5 JE AR FeA Yok 2, o FFEVE £79 Hriel Ay
A wUAS 4U0D £ A= FY AAS BT GA 59 AAE FohY, ke 3
W burktolderial A WA N F, FATA el SHE BehiEAE HAsa, %4 o]
Ao, SRS 47 B BUAA AAARA AZLAD OB T + AE AL o)

ot



HAAE v 75 FdA d71A4E BAS Bt HAE $H {FHAE vbed T
Aol Aoz Zbz BGVCIL ¥ LSUPB467 2 #7))9 HAA 7155 w484 A
284 A8 2ol FHIAL. o] T FAAE 7leul BGVCIlL &  TetR/AcrR Al <9
2425 LSUPB467 & AsnC AEe ZEJNAE 747 3dsta Y+ 3oz 2453
o wEA olE F e AR & B FAAEC] ofH 12 dxe &9 ATHAe A=
A BAEAT AFA EAE ol FHAe] AR #HE Ve ES e 2o

(1) B. glumae BGR12] BGVCI11 insertion mutant A2} €2].

start sto

p— A|B|C]|D —

Recombination

Al BI

— A | B A|lB|C|Dr—

(2) B. glumae BGR12] BGVCI11 insertion mutant®] motility test

BGVCI11



(3) B. glumae BGR1¢] BGVCI1 insertion mutant ¥ -Y4A test

BGVCl11 BGRI1 BGS2

(4) B. glumae 411gr-62] LSUPB465 insertion mutant A2} <&

start sto
TA B |C DTE

Transposition

Mini-Tn5

(5) B. glumae 411gr-6 ¢ LSUPB467 insertion mutant®] toxoflavin test

LSUPB467



(6) B. glumae 411gr-6 ¢} LSUPB467 insertion mutant®] U4 test

FHAe] 75 e AEsHA A5t
== AArEwe] BAE FHEATH
2 9] transposon (miniTnb) &AWl 5 LSUPB467Z 323 asnC A2
S AR #FAs7] Y] FAA2 coding sequence AAE A A AasnC TF5 HES
(29 1), o] ¥ 7]F9 EdAWo] 5 LSUPB4679 nlnste] w8k % &

o (29 2). 28y dasnC #Fo 2S¢ AWHA S FHA AW AEY

= et 5402 wWu|gtol toxoflavin Aol #gk B AE o]ee] AEIAH EAHE
o dotst=t ool AUUTE o]H T o]F = toxoflavin B S A2 g H

g2 quantitative reverse transcription PCR (qRT-PCR) Z¥} &2 7]¥£2] asnC mutant
l LSUPB467< ol§3 AFdE= FE IA =HAd E=3 TetR/AcrR Ay Z=dAAS,
BGVCle HzE# 2 vhgo #Hd aidsn 4285 Flstr] 913k Y2H (Yeast two

hybrids) & 433} <.

(1) dasnC w2 AL 19
ol AR ME WAH asnC FHAZS marker-exchange eviction mutation 7]& & A 738}
o dasnC #FE AR L FAAN} AFHez AAHASES PCRE &8 (98
d). oldasnC 5= Y2 asnC o] 59 LSUPB467¥ vl3H7EA] 2 toxoflavin®] A3
o] ZadE nIIFS E a¥). a8YdasnC w75 Al A= o
S 9% gedAe AEdE2 99 asnC =AW

off
-

il

o

oA
E)
N
X
o
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.
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Q
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e
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(e asnC e > Wild type

. (411gr-6)

Wild type
(411gr-6)

L
asnc

(LSUPBaGT) 3

AasnC #1 AasnC #2 AasnC #3
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Heavy metal transport/detoxification
protein. putative, expressed

1 LOC Os04g57200 1066538 0.0 548 5350 99.64

Thioesterase family protein, putative.

2 LOC 0s01g12910 763 385 0.0 388 389 99.74

expressed

3 LOC 008209200 Aconiate hydratase protein, putative, 854 431 00 441 443 99.55
expressed
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putative, expressed
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It o2 PSS FAAE &, O-antigene codingdl= A2 484 o
A Burkholderia®l JoAX = A4 TABAE ol 771918 T8

LPS core OS¢ AgAo AU < &
Burkholderia7t 5o & A4st= H oM T3 < X}%‘% w‘-’r?‘dXP *’F% Ee R B

T,

(2) “715 qxﬂ OHE A1 3 J/].

A &= )
No n A= " ) TEHS e
(contig)
contig 1 CP021074 | National Center

contig 2 CP021075

i

1 Burkholderia glumae 957856-41-C Biotechnology

contig 3 CP021076 _

contig 4 | CP021077 Information

contig 1 CPO21157 | National Center
2 Burkholderia glumae 411gr-6 Egﬁgg g gﬁg;ﬁgg Biotechnology

contig 4 | CP021160 Information

contig 1 CP023203 )

contig 2 CP023204 National Center
3 Burkholderia glumae 336gr-1 contig 3 CP023205 Biotechnology

contig 4 | CP023206 Information
contig 5 CP023206

(3) HaAdv A dvtA A A

B ouAE A vAE W FAOA WA= 25 WAA 9, Burkholderia glumae %
Burkholeria gladiolis s 9 HAZ=3t7] 93k ZelolH MES #3 Zoz W Fxo dIFA
WA o7 42 Burkholderia glumae 2 Burkholderia gladiolis =719 3 &3t3 &34
o7 HEs7] YsiA vl FEASH H w2 o7 PCR(Polymerase Chain Reaction) ¥H$-
S ol g3t fda HWEs A¥9E I a94E UM

Expected

Primer pair | Target protein | Forward primer (5-3’) | Reverse primer (5'-3’) | product
(bp)

Burkholderia glumae

Aol Hypothetical | GGGGAAAAGAACGA | CATGAAACGATGAA 955

protein TGAACAGA GATGCGC
A 52 Hypothetical | TTCTTCGACTGGCT | TCGCTGAAACGATC 103
= protein GTTTCG AATGAAAT




a3 Hypothetical | GTCACGATCGCTCT | CATGAATCCACGAA 195
= protein GTTGTT GCCGAG

qam 54 Hypothetical | CATCACAACCTCGC | GAAATGGTGAGCTC 177
= protein GGATAC GGCATAG

NA 55 Flp family type | GGTCGAGTATGGAT | ATCTGTTGAAAAAG 116
= IVb pilin TGATCGG CTCGTGAC

AW 56 Hypothetical | ATGATGCCTGACGA | ATCCCGCTTTGTTG 140
= protein TATCGG GCAATA

e 5T Hypothetical | CGCAAGCCTTATTC | GTTGATCGTGAACG 219
= protein GATCCT GGTCTT

w58 Hypothetical | ACCATTAACGAAAA | AATGGTCCAACTCT 300
= protein GATTGCCG TGATCTCG

Aqaw 59 Hypothetical | AAGATGAATCGACC | ACCGTCGCGATCAT 989
= protein GTCGTG GATTTC

qAaW sl Hypothetical | TTGGTGTCAGTCGA | AATAGAGATCGTCG 983
= protein TTACAAGG AGGATCCA

AW 512 Hypothetical | GTCCAGCTGAAGTA | GATGAATTCACGCA 117
= protein TTACCTGG GGCGATA

A 513 Hypothetical | CTACGTCGAGTATG | GAAGAACGATTTCA 106
= protein TGGTGG AGGCCAC

A 14 Hypothetical | GATTTGCTTACCTT | GGCCACTTCGATTT 235
= protein GTGGCTG CTGTATTG

X 2 ¥ uFAATgH HEs T8 SR B glumae koM HAE

Expected
Primer pair | Target protein | Forward primer (5-3’) | Reverse primer (5'-3") | product
(bp)
Burkholderia gladioli
e 515 FkbM family CAGTCGTTTAGCTG | CCGTAGATGCAGGA 193
== nethyltransferase | GAAGATCA GATTGATT
Methvltransferase | 00GATCCAGTATGA | GAATGAGTTCAGCA
o 1y = Vi o
A AvE16 (ot conlaining | GCACTATC CGTCGATC 267
AW 517 Hypothetical TGTCGAGGGCGTAT | AAATGATGGTGAT 174
= protein GATCAG TTCCCTGGT
el 518 Hypothetical AGTACTTGTTTGAG | CCAGTGACAGCAGG 171
== protein TCTCACCC AATTTTTC
e 519 Flp family type | GGATAAGGCGAGAA | GCAAAGAAATTTCG 219
= IVD pilin TATTGGCA CTTTCTGC
X W 520 Metallophospho | CGAATTCAGATAGC | TCGTAGAATTCGTG 197
= esterase GTCAGACT ATTACCCG
A edwl 591 Hypothetical GATTTGCACCGATT | CATCTTCTGGTAAT 297
== protein TTCTGCTC AGGCAGGC
2 el 592 Hypothetical GTCTCTTTACGCGC | CTTGTTGTCAGCCG 141
== protein AGATAGAG TCGTATAAC
v 593 Phosphoesterase | CATTTCGCGATCGA | TTCGTTAGCCATGT 243
= family protein | TCTCAATC AAGATCCC
AraC family
o3 gl = S TCACGGTCTTTACG | ATTGATGTTGTGCA
M aE2d trapserptional | GATCAAAA AGGGAGTA 109
A vl 595 TagK GACGAAGGACAAGA | AGACTGATTAGGTG 180
= domain-containi | ACATCGA ATGTTCGG




ng protein
Hybrid sensor | A GTCGTTGAAATGA | CAGGTCGATGTCGG
of = Lybria s¢
respose regulator
el 527 Hypothetical TCTGGATTCCGGAA | CTTCTACCAGACGG 113
= protein AATCGAAT AAGGTTTC
X el 508 Hypothetical ACTGTTTTCCTCGG | CTCTTTCAGGCGAA 161
= protein CAGAATC GATAGGC
A 1wl 599 Hypothetical GTTTCGGATTCTGG | CTTTGCGGCTGATA 102
= protein CTGTCTT ATCGTAGT
¥ 23 vaFAATY HS Fa SRS B gladioli Bl ME
gREAHAIG S Fal EE nAEGrAE o]de] HE ZgoHAEE HldA iAo
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