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APPENDIX A

BACTERIAL GROWTH MEDIA AND PLANT NUTRIENT SOLUTIONS

Preparation of all bacterial growth media and plant nutrient solutions are as

described by Somasegaran and Hoben (1994) unless otherwise stated.

Yeast Extract Mannitol Broth (YMB)

Mannitol 10.0g
K,HPO, 059
MgSO,.7H,0 02g
NaCl 0.1g
Yeast extract 05g
Deionized water 1.0g

pH of medium was adjusted to 6.8 with 0.1 N NaOH. The medium was

autoclaved at 121°C for 15 min.

Yeast Extract Mannitol Agar (YMA)

YMB 1 liter

Agar 15¢g

Agar was added to 1 liter of YMB. The solution was shaken to suspend the agar
then autoclaved at 121°C for 15 min. After autoclaving, the medium was shaken to

ensure even mixing of melted agar with medium before pouring onto petri dishes and

left to solidify.
YMA with Congo Red

Congo Red stock solution: 250 mg of Congo Red dissolved in 100 ml of
deionized water. 10 ml of Congo Red stock solution were added to 1 liter of YMA. The

final Congo Red concentration was 25 1g.mi”. The medium was autoclaved at 121°C or

15 min.
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YMA with Bromthymol Blue (BTB)

Bromthymol Blue stock solution: 0.5 g of Bromthymol Blue were dissolved in 100
ml of ethanol. 5 ml of Bromthymol Blue stock solution were added to 1 liter of YMA. The
final Bromthymol Blue concentration was 25 pig.mi”. The medium was autoclaved at
121°C for 15 min.

N-free Nutrient Solution

Stock Solutions Chemicals glliter
1 CaCl,.2H,0 2941
2 KH,PO, 136.1
3 FeC¢H,0,.3H,0 6.7

MgSO,.7H,0 123.3
K,SO, 87.0
MnSO,.H,O 0.338
4 H,BO, 0.247
ZnS0O,.7H,0 0.288
CuS0,.5H,0 0.100
CoS0,.7H,0 0.056
Na, MoO,.7 H,0 0.048

Warm water was used to prepare stock solutions to get the ferric-citrate into
solution. Ten liters of full-strength plant culture solution were prepared as follows:

® To 5 liters of water, add 5 ml of each stock solution and mix,

® Adjust pH to 6.8 with 1 N HCI,

® Dilute to 10 liters by adding water,

Tryptone-Yeast extract (TY) Medium

Tryptone 50 g
Yeast extract 30 g
CaCl,"H,0 0.87 g

Deionized water 1000 ml
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PH of medium was adjusted to 6.8 with 0.1 N NaOH. The medium was

autoclaved at 121°C for 15 min.
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APPENDIX B

CHEMICALS AND SOLUTIONS

1. Solutions for DNA extraction

Saline-EDTA solution
15 mM NaCl, 10 mM EDTA, pH 8.0
0.9 g NaCl, 0.29 g EDTA
were added to distilled water. The final volume was made to 100 ml. 0.1 N NaOH was

used to adjust pH to 8.0 before autoclaving at 121°C for 15 min.

DNAZzol

DNAzol solution (Molecular Research Lab, MRL) was used according to the

manufacturer's instruction.

2. Electrophoresis Buffer

50X Tris Acetate Buffer (TAE buffer)
Tris base 242 g.
glacial acetic acid 571 ml
0.5 M EDTA pH 8.0 100 ml
were added to double distilled water. 6 N HCI was used to adjust pH to 8.0. The final

volume was added to 1000 ml.
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APPENDIX C

RAPD-PCR FINGERPRINTS OF 202 SLOW-GROWING
SOYBEAN RHIZOBIUM ISOLATES GROUPED AS THE SAME STRAINS

RPO1 CRL-7 RPO1 CRL-7 RPO1 CRL-7 RPO1  CRL-7

E5E 558 28 £ 3
MZZ 2 M25h Mz A Mz M7
bp bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000
5.000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000 1,000 1,000
850 850 850 850 850 850
650 650 650 650 650 650
i i % b1 b
300 300 300 300 300 300
i3 it i it it i
RPO1  CRL-7 RPO1 CRL-7 RPO1 CRL-7 RPO1  CRL-7
M=z 7 Mz M7 Mz MR
bp bp bp bp
12,000 12,000 12,000
5,000 5,000 5,000 5,000
2,000 2,000 2,000
1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000
850 850 850 850
650 650 650 650
b1l £ b
300 300 300
188 168 188 i
RPO1 RPO1 CRL-7 RPO1  CRL-7
g2 2 5 3 3
M7z Mz N M7 M5
bp bp bp bp bp
12,000 ! 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,

g
"é
g

2,000 2,000 2,000 2,000

1,650 1,650 1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000 1,000 1,000
850 850 350 850 850 850
650 650 650 650 650 650
i i b i b ] i
300 300 300 300 300 300
i ] 188 i 18 it
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12,000

5,000

2,000
1,650
1,000
850
650
388
200
i%
RPO1 CRL-7 RPO1 CRL-7 RPO1 CRL-7 RPO1 CRL-7
= = ZEER R 2 8 ]
= B EERR EZza 5 £ 2
Mz MZ M%7 72 MEEED M7 MZ M7
bp bp bp bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000 § 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1.650 1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000 1,000 1,000 1000 1,000
850 850 850 850 850 350 850
650 650 550 650 650 650 650 650
388 388 388 8 388 ) 88 8
300 30 300 300 300 300 300
i% i iR i i% i i% i
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RPO1 CRL-7 RPO1 CRL-7 CRL-7 RPO1 CRL-7
MZ M Z M7 » M 7 bia M 7
bp bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000 1,000
6% s pd et 60
650
o - - - -
1% 1% i% i% 100
RPO1 CRL-7 RPO1 CRL-7
53 a3 33 Y
E2 EE == 2
bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650
1,000 ; X
850 ] ] 3%
650 650 650 650
88 388 ] 38
300 300 300 300
i i %8 i
CRL-7
Z
Z
4 M2
bp bp bp bp
12,000

12,000 12,000

2,000 2,000
1,650 1,650
1% 1
650 650
388 368
300 300
1% 108

RPO1 CRL-7

2 =

= E

= M #

bp

5,000

!

wesenst 33




RPO1 CRL-7
2 g
g =
Mz M ‘;
bp bp
12,000 12,000
5,000 5,000
2,000 2,000
1,650 1,650
.000
3% 1%
650 650
i} i
300
it i
RPO1 CRL-7
£ 2
= =
Mz M
bp bp
12,000 12,000
5,000 5,000
2,000

bp
12,000

5,000 [

X
0
%
@)
X
g
&
X
e
(@)

CRL-7

STBI7I
STBI76

12,000

5,000

2,000
1,650

M&z

bp

-
n

§§n

[

smemnns 3%

X
o)
O

1

STBIRG
STB187
STB204
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RPO1 CRL-7
]
g
M 7
bp bp
12,000 12,000 12,000
5,000 5,000 5,000
2,000 | 2,000 2,000
1,650 | 1,650 1,650
1,000 1,000 1,000
i -
6
i Bl
i ] i
RP CRL-7

bp

bp bp v

12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000
2,000 000 |8 2,000

1,650 }’sso ::m 1,650 8
1,900 1900 1000 1.9%0
650 650 650 650
168 8 388 388
300 300 300 300
% iR i%8 100

RPO1 CRL-7 RPO1

CRL-
2 e) > -
MZ T MEZ M Mz M7
bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000
1,650 1,650 1,650
1,000 1,000 1,000
850 850 850
650 650 650
E ] a8 b
300 Jﬁ 300
% f i%
RPO1 RPO1
g 3 g
M ; \l: M i;;
bp bp bp bp
12,000 12,000 12,000 12,000
5,000 B 5,000 5,000 5,000
2,000 8 2,000 2,000 2,000
1,650 1,650 1,650 1,650
650 650 650 650
38 £ b 388
300 300 300 300
%8 i 1% 1%




bp
12,000
5,000
2,000
1,650

1,000
850

bp
12,000

5,000

2,000
1,650
1,000
850
650
8
300
%

RPO1

I8

g8

MZ 5

-~ f

" A n
12,000
5,000
2,000
1,650
1,000
850
650
i
300
i

CRL-7

CRL-7

STB2BO

12,000

5,000

000
1,650

1,000

bp
12,000
5,000
2,000 2,
1,650
1,000
850 250
630 650
i i
300 300
168 i

2

STB264
STB26S

CRL-7

RPO1

RPO1 CRL-7
7
2
M 7
bp
5,000
2,000
1,650
1,000
850
650
i
300
108
CRL-7
hA
&
-
M7
bp
12,000
5,000
2,000 2,000
1,650 1,650
1,000 1,000
850 850
650 650
i i
]
i i
RPO1 CRL-7
7 MZ % at
bp bp
12,000 12,000
5,000 5,000
2,000 2,000
1,650 1,650
1,000 1,000
850 350
§s0 650
i ]
300 300
it 18
RPO1 CRL-7
e -
; M %
bp bp
12,000 12,000
$,000 5,000
2,000 2,000
1,650 1,650
1,000 1,000
850 850
650 650
i %
300 3%
i) 00

12,000 12,000
5,000 5,000
2098 2,000
1,650 1,650
1,000 1,000
850 350
650 650
i i
300 ;;go
i )
RPO1 CRL-7
A vZ o
bp bp
12,000 12,000
5,000 5,000
2,000 2,000
1,650 1,650
1,000 1,000
8s0 850
650 650
] i
300 300
i 18
RPO1  CRL-7
g z
2 g
M7 M5
bp bp
12,000 12,000
5,000 5,000
2,000 2,000
1,650 1.650
650 650
bl i
300 300
i 188

STB268

12,000

5,000

bp
12,000

§,000

bp

12,000



RPO1  CRL-7 RPO1  CRL-7 RPO1 CRL-7 RPO1 CRL-7

M M7 Mz M7 M7 M7 M MZ
bp bp bp bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000 1,000 1,000 1,000
850 850 850 850 850 850 350
650 650 650 650 650
388 8 8
300 300 300 300 300
% 100 1% 1% i
RPO1 CRL-7 RPO1 CRL-7 RPO1  CRL-7 RPO1 CRL-7
= 2 = 2 = o o
M2 Mz =z Ma M7 M7 Mz
bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000 1,000
850 850 850
650 650 650 650 650
38 b i
300 300 300 300
i i% 1% 188 i
RPO1 CRL-7 RPO1 CRL-7 RPO1 CRL-7 RPO1 CRL-7
L 3
Ma& Mz Mz M7 Mz M7 Mz M 7
bp bp bp bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000 12,000 12,000 12.000
5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650 1,650 1,650 1,650
1,000 n,gg 1,% 1,000 1,000 1,&23 1,000 1,900
650 650 650 650 650 650 650 650
£ i % iR b
300 300

300 ﬁ 300 ﬁﬁ ﬂ
i i i i i i 1 )

pe)
o)
9
O
)
e
\‘
X
T
21
B
)
h

&5 83 33 ’3’
3= 22 - -
Mzw M &R Mz w M%7
bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650
1,000 1 1,0
42 2 12 0
650 650 650

&
3
Sessss

it it i it
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RPO1 CRL-7 RPO1 CRL-7

STR31Y

M

STBI20

-
-

CRL-7

2
7 M Z
b %
12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000
2,000 2,000 § 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650
1,000
1000 1,000 1,00 1,000 14
650 650 650 650 -+
1 KB B &
. M
198 1% i i ]
RPO1 CRL-7 RPO1 CRL-7 RPO1 CRL-7
M7 B Mz N Mz M5z M7 M7
bp bp bp bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000
5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
1,650 1,650 1,650 1,650 1,650 1,650 1,650 1,650
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
850 850 850 850 850 850 850 850
650 650 650 650 650 650 650 650
18 % 308 b1 ] b b E ]
300 300 300 300 300 300 300
i i% i 100 i% 10 168 188
RPO1 CRL-7 RPO1 CRL-7 RPO1 CRL-7 CRL-7
= 3 X532
32 EE 2 E 232 EFE
™G 7 MGG Mz M7 M 7w MZR7
bp bp bp bp bp bp
12,000 12,000 12,000 12,000 12,000 12,000 54
5,000 5,000 5,000 5,000 5,000 $,000
2,000 2,000 2,000 2,000 2,000 2,000 |8
1,650 1,650 1,650 1,650 1,650 1,650
1.000 1,000 1,000 1,000 1.0% 1,000
650 650 650 650 650 650
- = - = = =
108 108 fi) 1% i 100




145
APPENDIX D

16S rDNA AND nodY SEQUENCES

10 20 30 40 50 60 70 80 S0 100

Sale W ee)vraille <RI P e gl = || s SR SRERTI TS SR ) oo s i B eibee:e s W} oot mliienstll v sxeys Wi el R Breosons |

sTBS .cnccccm TCGCTGACCC TACCGTGGCC GGCTGCCCCC TTTCGGTTAG CGCACCGTCT TCAGGTAAAA CCAACTCCCA
l492l' uo 120 l!o ISD 160 170 XQD 190 200

“ - -

STBS TGGTGTGACG GGH ‘ ccuccnrr cncccrcacc TGCTGATCCA ccn-ncns cc.rrrccuc 1-rcnccc.c1- cmcrrccm
210 lsasr 220 230 240 250 ?GU 27 280 290 300

- . - e ey | .- -1

sTB8 AGCCCAATCC GMCTGAGAC Gccrrrrrcn GATTTGCGAA c.cc*rcccccc TTAGCATCCC ATTGTCACCG cﬁ “ CCCAGCCCGT

30 320 %0 Mo 3so :so 370 124" :no :sn
-

- -0 -0
STBS MGGGCCATG AGGAC'ITGAC GTCATCCCCA CC'ITCCTCGC GGCTTATCAC CGGCAGTCTC CTTA AGTGC TCMCTAAAT GGTIGCAACT AAGGACG-
o 120 430 1‘0 450 1‘0 070 100 190 SOD
B

STB8 ‘:GGGACT TAACCCMCA TCTCACGACA CGAGCTGACG ACAGCCATGC AGCACCTGTC TCCGGTCCAG CCGHCTGAA GMCTCCGTC
llOOr sm szo s:uo scu sso 560 s7o sso $50 600

. PRI R | . SR B - .

sTBS TCTGGAGTCC GCGACCGGGA m'rcuoccc 'roc'ruccn crccccc*rm CGTCGAATTA ucc.\cncc TCCACCGCTT GTGCGGGCCC

610 620 cau sm ssn sso 670 ceo sso 907r 700

; o ol Gl il e ool

sTB8 ﬁ 'rnrcmcc ACCGTAC'N:C ccmccccu TocrruAcc cnmcmcc CCACTAGTGA snnccuc 'rncoccmc CATTCATCGT
730 40 750 760 770 700 750 800

o . s 0s -1

STBS 'ruccccc'rc ch - c*rcmoc*rc cccncccrrr ccmccrcm cc*rcanc Gccccm'rca ccccccncc CCACTGGTGT
uo 787]’ czo uo 850 860 870 880 890 900

stiee la sl desvfsmen b ssroloe ool oo S s o W) e |

sTBS 'rcmcmn ncnccu'r TI‘CACCTCTA cxc1cocm1' TCCACTCACC TCTCCCGAAC TCAAGATCTT CAGTATCAAA GGCAGTTCTG GAGTTGAGCT
!lﬂ 920 ,30 910 950 960 970 980 990 1000

) A vl R B,
STBS ccmmmc AcceeToacT TAAAGACCCG CeTACGCAEE c-rrnccccc AGTGATI’CCG AGCAACGCTA Gccc»c‘rr
1010 1020 1030 1040 1050 1060 1070 IDGO ‘19)' 1050 1100
oA ocose L 2k o o . o) s B

sTB8 ccucrncc CGGGGCTHT TC‘I'I’GCGGTA cccrcn—rrr crrcccccac nucmcrr 'ucucccn ccoccmn cnc-rcnccco ocncc,crcr,

1110 1120 1130 1140 1150 1160 .\170 1130 1190 1200
b o comsfuinend sssehiascl) o cfecan cfecec) ceeifoeaaa) o LS

STB8 AGGCTTG CGCCCATTGT CCAATATTCC cc_ *cc AGTTTGGGCC GTGTCTCAGT ccchc.ch. cmrrcncc TCTCAGACCA

1210 1210 1230 3 3.- 1240 1250 11‘0 1170 IZBD 1290 1300
- 1 wuce § -0

o a d
STBS GCTACTGATC GTCGCCTI'GG TGAGCCATTA CCTCACCAAC TAGCTIATCA GACGCGGGCC GATCTFI’CGG CGATAAATCT TTCCCCGTAA GGCCTTATCC

1310 AJIO 1330 1310 1350 1360 1370 1300 1390 1100
-0 - -
sTBHS AGCT GAAGTTI’CCC TCAGTTG‘I'I‘C CGAACCAAAA GGTACGTTCC CACGCG‘!‘I‘AC TCACCCG'I‘C‘!' GCCGCTGACA TA'ITGCTATG CCCGCTCGAC
1410 1420 1430 1440 1450
STBS TTGCATGTGT TAAGCCTGCC GCCAGCGTTC GC .
271
Figure G.1 16S rDNA sequence of B. elkanii STB8 with sequences of primers in boxes.
30 40 S0 60 70 80 90 100
V. R O I O oo b s Bt s B oot o
STB30 -CACCCCAG TCGCTGACCC TACCGTGGCC GGCTGCCTCC CTTGCGGGTT AGCGCACCGT CTTCAGGTAR AACCAACTCC
130 140 1s0 160 170 180 190 200
P N R ] R R AT e siepefacem § e eelee i simiel] waee | o s K sl
STB30 'GGGMCGTA TTCACCGTGG CGTGCTGATC CACGATTACT AGCGATTCCA ACTTCATGGG CTCGAGTTGC

230 240 250 260 270 280
] s

s wa Paeinis | cEeniben S5 s el mee f notmailem il o sioolis sisie B sessieie Bl al ' aie s homea hia sl
STB30 AGAGCCCAAT CCGAACTGAG ACGGCTTTTT GAGATTTGCG AAGGGTCGCC CCTTAGCATC CCATTGTCAC Ci

:uo :mJ aao uo 350 350 :'m 12411' :wo
i)
sTB30 c'ruococu ToAGGACTTS LCGTCATC:C caceTreeTe GCoBCTTATE ACCooeAGTE TeeTTAGAGT GCTEAMETA ATGGTAGEAR CTARGGACGE
410 420 430 440 450 460 470 480 490 s00
s ) ey e Vo sEceloomel o memllnmn of ooss bymasll se sadfenn | sesaisass § acmsiloveal & soslscsaf
STB30 GGGA CTTAACCCAA CATCTCACGA CACGAGCTGA CGACAGCCAT GCAGCACCTG TGTTCCAGGC TCCGAAGAGA AGGTCACATC
llool‘ sm szo sao s-o ssu sso 570 580 550 son
O o e T
STB30 Tc‘rccmccc c'rccchACA Torcuccoc 'rcc*rucc'n' crcccccnc co*rccurn ucucrrcc TCCACCGCTT GTGCGGGCCC _
610 szn s:o sqo ssu 660 c7o sou sso 907r 7oo

. s Kermsusill e

STR30 d TMTCTI'GCG ACCGTACTCC CCAOGCGGAA TGCTI'ALAGC GTTAGCTGCG CCACTAGTG& GTAAACCCAC TAACGGCTGG CATTCATCGT
730 740 750 760 770 780 790 200

| e ,»IA...I...AI..AA’AAAVI....|.,A.I....I....|...A|.<..| seshooas
C TGTTTGCTCC CCACGCTTTC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG CCGCCTTCGC CACTGGCTGT
s10 787r g20 830 840 850 860 870 880 890 200

o5 i fwazeie | weeefenas | seheils b Smeniles ol oneaibionn ol s B il es s Bomsanelll sie sa¥eans | sana) en g % oe g lae o
STB30 TCTTGCGAAT ATCTACGAAT TTCACCTCTA CACTCGCAGT TCCACTCACC TCTCCCGAAC TCAAGATCTT CAGTATCAAA GGCAGTTCTG GAGTTGAGCT

STB30

910 920 930 9(0 980 960 970 980 9%0 1000
STB30 ccmcnmc ACCCCTGACT 'ruAcAcccc. ccncoc:ucc crruccccc Ao'rmmcs Aocucccn Gcccccrn:i ﬁ *Gc
1010 1020 1030 lﬁ{ﬂ LOSD wso 1070 1080 sl9l‘ 1090 llDD
O it < 505 e §
STBI0  CGAAGTTAGE COGGGCTTAT TCTTGCGGTA CCGTCATTAT CTTCCCGEAC ARAAGAGETT TACAAGEETA GGGECTTEAT CACTEACECS GEATCGETGE

1110 1120 ll:ﬂ) 1140 1150 11‘0 1170 1100 1190 1200
e a1 S ) e llsnwa e

. ‘ ¥ . -1
STB30 AGT'I'TGGGCC GTGT!:TCAGT CCCAATGTGG CTGATCA'!‘CC TCTCAGACCA

1210 1220 1230 Msl' 12‘0 1150 1260 1270 1290 1290 1300
-0 -1

-1
STB30 GCTACTGATC GTCGCCTTGG TGAGCCATTA CCTCACCAAC TAGCTAATCA GACGCGGGCC GATCTTTCGG CGATAAANT TTCCCCGTAA GGGC'I'TATCC

1310 1320 1330 1340 1350 13‘0 1370 1380 1390 1400
L B | B
STBI0  GGTATTAGEA CAAGTTTCCE TOTGTTGTTC COMMCCAAAA GOTACGTTCE CACGLGTTAC TCACCCOTCT GECOETOACS TATTECTACS CCCEETCGAC
xuo 1020 1030 1440 1450
sTB30 Trc.anrcT TAAGCCTGCC occnoccrrc e -7}
271

Figure G.2 16S rDNA sequence of B. japonicum STB30. Primer sequences in boxes.
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10 20 30 40 50 60 70 80 S0 100

sl sacsrsif] pesisifissas s sl emnl sopslams ol wosalli s s e foe oslP @5 Solaes o e sl soe b o s b ot o ibiamsse |

STB54 ﬁ CACCCCAGTC GCTGACCCTA CCGTGGCCGG CTGCCTCCCT TGCGGGTTAG CGCACCGTCT TCAGGTAAAA CCAACTCCCA
1492" 110 120 130 140 150 160 170 180 190 200

e s el il sanse e fusiis Ko bl saneliyie of s ollis see b o mes foe 2ol semiraibie moe |
STB54  TGGTGTGACG GGAACGTATT CACCGTGGCG TGCTGATCCA CGATTACTAG CGATTCCAAC TTCATGGGCT CGAGTTGCAG
1)0 13”" 220 230 210 150 260 270 280 Z50 300

-1 G ) eely . i Ry
STB34 Accccu'rcc GucmAcAc GGC'IT!TI'GA GA'n'rccon oocrcocccc ™ Gcn'ccc ATTGTCACCG CCCAGCCCGT

310 320 330 340 3s0 360 370 lz‘lf 380 390 400

sseiafie sl sraEeil sl vsa b asmil @ Sl S wl ees e SRl - a0 bl SN eoviieiViniossimill cumimaiBe st d o sisse Rips ool nimse sl o
STB34 AAGGGCCATG AGGACTTGAC GTCATCCCCA CCTTCCTCGC GGCTTATCAC CGGCAGTCTC CTTAGAGTGC TCAACTAAAT GGTAGCAACT AAGGACd
410 420 430 440 450 460 470 480 4590 500

sisificoaniliy oo ROTRR A e ool T P B s Lo ol o B W eoa N e T o ccce TR, ST ol vizes Sl siezs
EECGGGACT TAACCCAACA TCTCACGACA CGAGCTGACG ACAGCCATGC AGCACCTGTG TTCCAGGCTC CGAAGAGAAG GTCACATCTC
11001' 510 s20 s30 s40 550 s60 570 s60 590 600
B Jhrail Vel i
STB54 TGCGACCGGT CCTGGACATG TC“GGGCTG GTAAGGTTCT GCGCG‘I‘I’CCG TCGAATTAM CCACATGCTC CACCGCmT GCGGGCC

s1o s20 &0 640 sso s6o s70 680 s20 907!' 700

STB54

-1 L -1 -1 -
STB34 -'I‘A ATCTI'GCGAC CGTACTCCCC AGGCGGAATG CTI'AAAGCGT TAGCTOCGCC ACTAGTGAGT uACCClCTA ACGGCTGGCA TTCATCGTTT

750 760 770 780 790 800
ol aind MWesnic | N T ) 1o
STB34 ACGGCGTGGA ﬂ ﬂccr Gmccrccc cxcoc'rrrco TGCCTCAGCG TCAGTATCGG occncrcwc CGCCTTCGCC ACTGGTGTTC
810 787]" 820 D OCD 8so0 lSn 870 880 890 900
-1 -0 -0 -1 B - -0 - -0
STBS4  TTGCGAATAT cnccn-rn cxccrcnu cTcocno'rrc CACTCACCTC rcccuncrc AAGATCTTCA GTATCAAAGG CAGTTCTGGA GTTGAGETCC
910 920 930 940 950 960 970 980 990 1000
e e .4..|....l....lv...l....l...Al....| scesBacacl coseleccel snoslesceld -n- .o - <A -
STB54  AGGATTTCAC CCCTGACTTA AAGACCCGCC TACGCACCCT TTACGCCCAG TGATTCCGAG CAACGCTAGC ccccTTCHl IEPINENEER RERRGCACG
1010 1020 wao mco 1050 1060 1070 meo 5191' 1090 uoo
ok (i< Y (- hipezaid - ke
STB54  AAGTTAGACG GGGCTTATTC rrcccc'ucc GTC ATTATCT TCCCGCACAR AAGAAGCTTT ACAACCCTAG Gcccrrcnc ACTCACGCGG cnoccrsm
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
cosselecen sesebonsel cnceblecensl cesofocns 2senfeseel sgeelsscel vamesJansesf sses fowoel) sevafocesl sowe foe and
STB34  TCAGGGTTGC CCCCATTGTC CAATATTCCC C —GGA GTTTGGGCCG TGTCTCAGTC CCAATGTGGC TGATCATCCT CTCAGACCAG
1210 1220 1230 343.- 1240 nzsn 1260 1270 1280 1290 nna
B T | B - BN R | -1 - - - - - b -1 -0 - e
STBS4  CTACTGATCG TCGCCTTOGT GAGCCATTAC CTCACCAACT MGETAATEAG ACGCGOECEG ATCTTTCO6C GATAMATETT TCCECOTAAG GOETTATEEE
1310 1320 1330 1340 1350 1360 1370 1380 13%0 1400
i ol S s TSR TN S S s F55 wo s e e Nl o lliaat et R amimie s ibieioce moft wiofilis sieio B m e Fos e Sl B ase s Boim e
STB54  GTATTAGCAC AAGTTTCCCT GTGTTGTTCC GAACCAAAAG GTACGTTCCC ACGCGTTACT CACCCGTCTG CCGCTGACGT ATTGCTACGC CCGCTCGACT
1410 1020 1130 1440 1450
il o0 P iR (L e
STB54  TGCATGTGTT uocc-rcccc CeAGCETTES c‘r_ ﬁ ]
271

Figure G.3 16S rDNA sequence of B. japonicum STB54. Sequences of primers are in

boxes.
40 s0 SD ’lll 90 90 100
-1 - -1 <. -
STB67 F - ICACCCCAGT ccc‘rcnccn ACCGTGECCG GCTGCCTCCC ﬁcccc-c-rn Gcr;cu:ccrc rrcmcnu ACCAACTCCC
130 110 150 1(0 170 180 1%0 200
e sfhso B B -1 - b -1 -0 1 B -
STB67 nmc‘rc‘rmc M ooancorn ‘N:ACCGTGGC GTGCTGATCC ACGATTACTA GCGATTCCAA CTTCATGGGC TCGAGTTGCA
zxo 138§r 220 230 240 250 260 270 280 290 300
. - -0 BLEEREES PRI BT PR RN R R R I P PR P IR IR |
STB67 GAGccchc ccncmam CGGCTTTTTG AGATTTGCGA AGGGTCGCCC CTTAGCATCC CATTGTCACC EEREEER GCCCAGCCCG
310 azo 330 3«7 aso 360 370 12411' 3ao 390 400
A=) S0 Elhsieans | i)
STB67  TAAGGGCCAT GAGGACTTGA cc'rcu'cccc ACC’I'I'CCTCG CGGCTTATCA ccoccm-rc-r CCTTAGAGTG c‘rcucnu 'rccnocnc TAAGGAC
410 420 430 440 450 460 470 480 490 500
2o bis vove I ameteiline sclllimisicsills sosn § s s foa an wu selaes sl sl | o s bos sl e sslliavams b os5 Paess
STB67 EERRECGGGAC TTAACCCAAC ATCTCACGAC ACGAGCTGAC GACAGCCATG CAGCACCTGT GTTCCAGGCT CCGCATAGAA GGTCACATCT
11001' sm szo s:m 540 sso sso s'm sao sso 600
s s a | d
STB67 CTGCGACCGG chromcn c'rcnccccr GGTAAGGTTC TGCGCGTTGC c‘rccu'rru ACCAC.ITGCT CCACCGCTTG TGCGGGCCCI “
610 szo 630 scn ssu sso svo €80 sso 907r 7uo
P PO ] =if sk s Bea sl il
STB67 “r u'rcrroccn cccncrccc cmc.cocu'r ccrruut;cc TTAGCTGCGC cAC GTGAG TARACCCACT ucc.ccrcoc n-rcnccrr
730 710 750 760 770 780 790 800
-1 B R | -1 -1 a0 -1 - - -
STB67 ncoccc‘rcc *cc 'rc'rrrcc-rcc CCACGCTTTC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG ccocc‘r-rccc CACTGGTGTI'
810 787!' szo sao sqo 850 no evo seu aso soo
-1 s
STB67 crrc.ccun *rcncum CACCTCTACA c-rcocnc'rrc CACTCACCTC ‘rccccuc*m uorrc‘r‘ru Gn'rcu..\cc cmrrcrcm on‘cxocrcc
’10 920 930 910 950 960 ’70 IOOD
LR - - - -1
STB67 Aocn'rruc CCCTGACTTA nc.Acccocc TACGCACCCT Tncscccm TGATI'CCGAG cucccncc ccccrrcd ﬁ dcc
1010 1020 1030 1040 1050 1060 1070 1080 ilgr 10%0 1100
%o fove

- -1 B -1 -0 - -l
STB67 AAG'!TAGCCG GGGCTTATTC ‘!TGCGGTACC GTCATTATCT TCCGCACAM AGAGCTTI‘AC AACCCTAGGG CCTTCATCAC TCACGCGGCA TGGCTGGATC

1110 1120 1130 1140 11‘0 1170 1180 1190 1200
PR R P S arovell evisis sreveomszsia ks Qs gl s
STB67  AGGGGTTGCC CCCATTGTCC AATATTCCCC dsam TTTOGGEEEE TOTCCTEAGT CCCAATOTOE CTGATEATEE TTETCAGACE
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
=ilis L) oL 3 ‘3" [ - I e oo - =
STB67  AGCTACTGAT CGTCGCCTTT GGTGAGCCAA TTACCTCACC AACTAGCTAA TCAGACGCGG Gcccrrcrrr CEGCGATALR rcmccccc TAMGGECTTA
1310 1310 1330 13‘0 1350 1350 1370 1390 13%0 1400
5 o fa -1 a1 -l
STB67 chccn-rn GCACAAGTTT cccmrsm ncccuccx uuocncc-r rccucoccr nc-nucccc TCTGCCOETS ACGTATTGTT ACGCCCGCTC
1410 1420 1430 1440 1450
s aille sas B @ s Bae ol e soilines sl s olfinmoredd rorersnefscerere
STB67  GAGCTGCATG TGTTAAGCCT GCCGCCAGCG TTCGCTHREER ﬂ d

271
Figure G.4 16S rDNA sequence of B. japonicum STB67. Sequences of primers are in

boxes.
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10 20 30 40 50 60 70 80 90 100
el sl 5w3ms me 5wl g Sollieons b o oo Bese sxodlls commcoilimene bl s ol sxess ) s Bone vl gl -
STB96 ﬁ BCACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCTCCC TTGCGGGTTA GCGCACCGTC TTCAGGTAAA ACCAACTCCC
1492"' 110 120 130 l“] 150 160 170 130 190 ZDD
<) o | i :
STB96 ATGGTGTGAC GGGH * (;ccucc'rn TCACCGTGGC G'rccron.'rcc ACGATTACTA cccn‘rccu crrcncccc TCGAGTTGCA
210 lesl' ZZD 230 240 250 260 270 290 290 300
DR R B cmmalisioe s liainas bos saih ois aiolosiers | o 5t Vo onill dos suilisise s &
STB96  GAGCCCAATC CGLACTGAGA CGGCTTTTTG AGATTTGCGA AGGGTCGCCC CTTAGCATCC CATTGTCACC — occcu;ccu:

310 320 330 340 350 360 370 380 3%0 400
LT e

nions B syesod). Sug . s Wovass gl Goi®ls s oo alliciie B 5 8% Raostl)l o sl vaias | SR MO aBE B 5ond Vs il ace wonili
STB96 TAAGGGCCAT GAGGACTTGA CGTCATCCCC ACCTTCCTCG CGGCTTATCA CCGGCAGTCT CCTTAGAGTG CTCAACTAAA TGGTAGCAAC TAAGGAC(&

410 110 430 110 150 460 170 CBD 190 SDO

- -1 -1 - -
STB96 W -cccmc TTAACCCAAC ATCTCACGAC ACGAGCTGAC GACAGCCATG cmc;ccrc'r GTTCCLGGCT cccncmu GGTCACATCT
520 530 540 SSD 560 §70 580 590 600

-1 e eleceel cocaleceal) wsanlans oo foewn) wesnBTaec) orneliscal eonePun
STB96 CTGCGACCGG TCCTGGACAT GTCAAGGGCT GGTAAGGTTC TGCGCGTTGC GTCGAATTAA ACCACATGCT CCACCGCTTG TGCGGGCCC

610 620 630 640 650 660 670 680 €90 700
. ol ovsisfaiie e lsasellaen Sl e s Ve sl wgeabpaes | s Ui 5 Bl oil. vinia e ol siievnd ile e WL et ille e §

STB96 T AATCTTGCGA CCGTACTCCC CAGGCGGAAT GCTTAAAGCG TTAGCTGCGC CACTAGTGAG TAAACCCACT AACGGCTGGA TTCATCGTTT
710 720 730 740 750 760 770 780 7%0 800

e aicee | amoslos .. *clll [oronll oo o) - O, W STIRSSNN - N N, B

STB96 ACGGCGTGGA CT GTTTGCTCCC CACGCTTTCG TGCCTCAGCG TCAGTATCGG GCCAGTGAGC CGCCTTCGCC ACTGGTGTTC
830 0‘0 BSD .‘0 870 880 890 900

-1 - LE - -0 -1
STB96 TTGCGAATAT CTACGAATTT CACCTCTACI CTCGCAGTTC CACTCACCTC TCCCG.IACTC AAGATC'!TCA GTATCAAAGG CAGTI'CTG(:A GTTGAGCTCC

s10 920 930 940 9s0 960 970 980 9%0 1000
ses e saml SSim e tR il o immimilisioon sl ~ e o Homipie D oo siuilitiviens | ahsess faarersif e rereveiBiemiie B Skt ih el e sl s L acsis sl s §
STB96  AGGATTTCAC CCCTGACTTA AAGACCCGCC TACGCACCCT TTACGCCCAG TGATTCCGAG CAACGCTAGC cccCTTCEE EEERGCACG
1010 .IDZO 1030 1040 1050 1050 1070 1080 ¥ 1090 1100
(Lt -1 - - 5 o ) 2l 1
STB96 ncrncccc c.cocrn'rrc TroceoTACE GTCATTATET TCCCGEACAR AAGAGETTTA CAACCCTAGG GCCTTCATCA CTCACGCGGC ATGGCTGGAT
lllo IIZU 1130 1140 1150 1160 1170 1180 1190 1200
31 sz eI et v v il <l = iatcoll s s sl il
STB96 CAGGGTTOCC cccnmrcc AATATTCCCC * GAG T'r'rccccccr GTCTCAGTCC CAATGTGGCT cn'cnccrc TCAGACCAGC
1110 1110 1230 1240 1250 1260 1270 1290 1290 1300
- -0 B - L B - b B I -1 B o
STB96 nc‘rcncor ccccrroa*rc AGCCATTACE TCACCAACTA GCTAATCAGA csccooccc-x Tcmccsco ATAAKTCTTT CCCeOTAMGS GCTTATCCGG
.l:lll? 1320 1330 1340 1350 1350 1370 1380 1350 IQOD
= izl N cheensl slsaae ) sk sllis ses
STB96 nrucc;cn AGTTTCECTG TETTOTTECS AACEARAMGE TACGTTOCEN COCGTTACTE Aceeereral COCTOACGTA TTGETACGEE CoCTCOAETT
1110 l‘ZD 1130 1440 1450
-0 w 5e o sasiafecaa =
STB96 ccrrc'ro'ru AGCCTGCCGC CAGeoTTCRE * ﬁ B

Figure G.5 16S rDNA sequence of B. japonicum STB96. Sequences of primers are in

boxes.

10 20 30 40 50 60 70 80 90 100

eio sl o M8 MGt (LTI - oo o ool oo tomtlistemie b o sinis Binco oo i Batm el SORTE sgti Nocos sl socn SRR) wose BT liofe =] e v

STB119 ﬁ BCACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCCCCT TTCGGTTAGC GCACCGTCTT CAGGCAAAAC CAACTCCCAT
1492!‘ 1o 120 130 140 150 160 no 160 150 200

Gl it bl et

STB119 GGTGTGACGG cﬁ *oa cuccnrrc ACCGTGGCGT GCTGATCCAC cnncncc cn-rccuc'r 'rc:\mcacrc GAGTTGCAGA
210 lss‘r 220 230 240 ZSD 260 Z70 ZBD 290 300

. ) . e prey i TN |
$TB119 GCCCAATCCG AACTG ACG GCTTTTTGAG n'rmccuc GGTCGCCCCT TAGCATCCCA 1TGTCACCGC _ BEESEE#GC CCAGCCCOTA
:uo azo aau :nu 3aso 3so 370 124" 380 3% 400
< W% | : Ia -1

STB119 AGGGCCATGA GGLCTTGACG Tcnccccnc cﬂccrcccc GCTTATCACC GGCAGTCTCC TTAGAGTGCT cucunrc GTAGCAACTA AGGACGE
410 420 430 440 450 460 470 480 490 so0

. sifives Sl SO SN s wies B a6 sl s | 4 958 Vool eatlBnetl miscoie e monll, sermsnoilmisse ikl «mimss ollin aiete §

STB119 BCGGGACTT AACCCAACAT CTCACGACAC GAGCTGACGA CAGCCATGCA GCACCTGTCT CCGGTCCAGC CGAACTGAAG AACTCCGTCT
100r )0 s20 530 s40 550 560 570 s80 590 600

s s leswind @iealaes T e sbe ves | g eme Lol s iPietssta el ocs Yursal: wwm sl | s facasl 'ci PP

STB119 CTGGAGTCCG CGACCGGGAT GTCAAGGGCT GGTAAGGTTC TGCGCGTTGC GTCGAATTAA ACCACATGCT CCACCGCTTG TGCGGGCC ﬁ
s20 630 s40 sso ss0 570 ssu s%0 907!‘ 700

; ] o1 < §= 1

STB119 T AATCTI‘GCGA ccc.ncmccc cmcccau'r Gcrrmcco TTAGCTGCGC ucnc'rcm TAAACCCACT AACGGCTGGC A'rrcncc'rr
710 220 730 710 750 760 770 750 790 800

BT T e < Pu e 5l Slhs sieis |

STB119 TACGGCGTGG c 'rcmocrcc ccnccc-rrrc GTGCCTCAGC GTCAGTATCG GCCCAGTGAG ccoccn'coc CACTGGTGTT
BID r 820 830 840 8s0 860 870 880 890 200

. 1

sswon pilbscsioval] sl swalswae | aalee Vais S5l 5 sisilbsns s b6 neis bos ool o saibeime b= Bvimcvind. msceincd mess will 1 avoe siffis v
STB119 C'ITGCGAATA TCTACGAATT TCACCTCTAC ACTCGCAGTT CCACTCACCT CTCCCGAACT CAAGATCTTC AGTATCAAAG GCAGTTCTGG AGTTGAGCTC

’lD 910 930 %40 950 960 970 980 990 1000
sl -1 N o e
STB119 CAGGnTrCA CCCCTGACTT uAcAccccc cncccaccc TlTACGCCCA cmu’rccm Gcncoc‘uc cccccn‘c- “ _GCAC
1010 1020 1030 1010 1050 1060 1070 1080 ‘19.’ 1090 1100
- - - -0 - - B e B -
STB119  GAAGTTAGCC oooocﬁnn crrccccnc cc'rcn'n'rc TI'CCCGCACA Aucnccm Acncccno ooccrrcxrc ACTCACGCGG CATGGCTGGA
1110 llZD 1130 1140 1150 1160 ll'ID 1180 1190 1200
1 e Bmme RPEEE [P O R T -1 e 1.
STB119  TCAGGCTTGC c-cccn‘ro'rc CAATATTCCC CA ﬂs@ GTTTGGGCCG TGTCTCAGTC ccummcc TGATCATCCT CTCAGACCAG

.lZlD J.ZZO 1230 r 1210 .lZSO 12‘0 1270 1280 1250 1300
-0 cee

-1 e L -
STB119 CTACTGATCG TCGCCTTGGT GAGCCAT‘I'AC CTCACCAACT AGCTAATCAG LCOCGGGCCG ATCTTTCGGC GATAMTCTI' TCCCCGTAAG GGCT!‘ATCCG
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
- - -1 DL | -1 <. LR
STB119 GTATI‘AGCTG MGTITCCCT CAGTTGTTCC GAACCMMG GTACGT]'CCC ACGCGTTACT CACCCGTCTG CCGCTGACA‘I' A‘ITGCTATGC CCGCTCGACT
1410 1420 1430 1440 1450
=iefisze

STBI1  TGCATGTGTT AAGECTGCCE CCAGCGTTEG W SR ESEIR §
Figure G.6 16S rDNA sequence of B. elkanii STB119 with sequences of primers in

boxes.
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10 20 30 40 50 60 70 80 90 100
P e} aes Jeoss sal]l s o benn o wmips el 98 sedlines B meemWnnme ) mamerbons sl o selfssacs o ), szmnas Pars omlf v smifisar 2f
'H RCACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCCCCT TTCGGTTAGE GCACCGTCTT CAGGTARARC CAACTCCCAT
1492r 110 120 130 140 150 160 170 180 1%0 200
o ulhe s | suaplesiol soibeci b vens bissad) saseReonsil manafie sond s fon col s collonas§ swmn frrenl wwosiless o
GGTGTGACGG h REBBBIRGG GAACGTATTC ACCGTGGCGT GCTGATCCAC GATTACTAGC GATTCCAACT TCATGGGCTC GAGTTGCAGA
110 lassl' 220 130 240 250 Z60 270 280 290 300
< - -1 S e ey (I Pro s |
occcn'rcco MCTGAGACG ochrrGAG ATTTGCGAAG GGTCGCCCCT 'ercu'CcCA TI'GTCACCGC ﬁ mc CCAGCCCGTA
310 CIZD 330 340 3so0 360 370 124l' 380 390 400
Ko S Ve e | Si) < Vs sl
AGGGCCATGI GGAC'ITGACG 'rcnccccnc crrcc*rcocc GCTTATCACC GGCAGTCTCC TTAGAGTGCT cucnurrc GTAGCAACTA AGGACd
410 420 430 440 as0 460 470 480 450 500
.,«.I....l,.A.|.H.|..,.|....|,,.4|..._|....|.“A|A...|,...|4,..|....|...,1,”.|..A.|....|
BECGGGACTT AACCCAACAT CTCACGACAC GAGCTGACGA CAGCCATGCA GCACCTGTCT CCGGTCCAGC CGAACTGAAG AACTCCGTCT
1100r uo s20 530 sm 550 s60 570 s80 590 600
- S 30 aoe
CTGGAGTCCG CGACCGGGAT c'rcnccac'r cc‘rnccnc 'rocc-corroc Gchurrn Accncnocr ccnccocm chcooccci
610 szu sao sqo sso ‘so 70 680 sso 907r 7oo
P e Sz
“’!‘ Ancnc-coA CCGTACTCCC cmccccu'r ocrruuoco 'n'mc'rc-coc cncnsmm TAAACCCACT uccccrch n'rcrrccrr
710 720 730 740 750 760 770 780 790 800
wsialilsoas | siils banee e boms b e o e iR e Sl SEssihs cam ) e Bes el w5 soEE A S o bb ool e skl stai b
TACGGCGTGG h ﬁcc TGTTTGCTCC CCACGCTTTC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG CCGCCTTCGC CACTGGTGTT
no 78’7r |zo aao 840 oso cso 870 880 aso 500
il pemt < ) (] -1
c'rroccun 'rcnccu'rr 'rcn:crcuc ACTCGCAGTT CCACTCACCT c‘rccccucr cncxrcrrc AGTATCAAAG ccmrrc-roc Aorrcmc-rc
910 920 930 940 9s0 960 970 980 990 1000
{0 it e AT I T (RS T e (e el TR I R e T R 3
CAGGATTTCA CCCCTGACTT AAAGACCCGC CTACGCACCC TTTACGCCCA GTGATTCCGA GCAACGCTAG cccccrrci AC
xow mzo mao mw xoso xosa 1070 mso 519!' xoso uoo
pae? by ) o b
GAAG'I'I'AGCC cccoc'ruﬂ CTTGCGGTAC ccTcrrrn'c TTCCCGCACA uAcAccm ACAACCCTAG Goccrrcnc Acrcmccoc CATGGCTGGA
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
igeiligmies b veeie oo sl win sl vom@t S i e e bea SN his Bs ssa ) s sk s e B S piaib i b snnces Brate sl) ieve eie/Pmisse ol
TCAGGCTTGC GCCCATTGTC CAATATTCCC C A GTTTGGGCCG TGTCTCAGTC CCAATGTGGC TGATCATCCT CTCAGACCAG
nxo uzo uso 343r um uso uso 1270 .\zso xzso 1300
1.

- - LEEEE | -1 L)
CTACTGATCG TCGCC‘ITGGT GAGCCATTIC CTCACCAACT .I.GCTMTCAG ACGCGGGCCG ATCIIICGGC GATAAATCTI‘ TCCCCGTAAG GGCTI‘ATCCG

1310 1320 1330 13(0 1350 1360 1370 1380 13%0 1100
- el B -0- -1 - -1 -0
GTATTAGCTG nan'rcccr cnc'r'rc;'r'rcc cuccnuc GTACG‘ITCCC ACGCGTTACT CACCCGTCTG ccoc*rcxcn ATI‘GCTATGC ccocrcmc-r
1410 1420 1430 1440 1450
- 4] PR ceeofooo. o
TGCATGTGTT nc.cc*rcccc. ccnccc‘rrcc 1 ﬁ | |

Fi

gure G.7 16S rDNA sequence of B. elkanii STB120 with sequences of primers in boxes.
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$TB147

STB147

$TB147

STB147

STP147

STB147

STB147

STB147

STB147

STR14Y

STB147

STB147

STB147

STB147

10 29 30 40 $0 &0 70 80 b 100
sepebiasn) soialua ot o i Vivi ad cais bbowas ) simnonlbrmin vl aan vl ere b wese fravvf es vl f gees Vo sz e s
* FOESTRIR B> ACCCCAST COCTGATCCT ACCGTOGC06 GCTEOCECET TICOGTTAGE GEACCGTCTT CAGGTAAMAL CAACTCOCAT
]492;- 110 120 130 140 150 160 170 180 193 200
e . 7 IO TN R IR o RO I e | il ST NN (N R I e e e
carcxc).csc *GG GAACGTATIC ACCGTGGCGT GCTCATCCAC GATTACTAGS CATTCCAACT TCATGSGCTC GAGTTGCAGR
zxo 13051- uo zse zoo zsn zso no 298 aoc
GECCANTERS AACTGAGACS GCTITTTOAG n‘rmcuuu oc‘xccccc’r urxnwccx TIGTEACCGE ﬂ m CCAGCECGTA
:w uo s:c uo sso Mo 370 121"‘ w0 339 400
slhoee vl sovalonne) covalansal acoafuenet s o beo
AGHGCEATEA COACTTEACG TeATeeecae CrreeTeses SCTTATEACE or.cxmcrcc TTAGAGTOCT CAACTARATG GTAGCAACTA AGGAC
410 420 430 430 450 440 470 480 490 100
sispls s d o uebhoe ol sl apn il s R 2 sws e Sl wn salees B ses olsm ond dsesdsec ol
HECGGGACTT AACCCAACAT CTCACGACAC GAGCTGACGA CAGCCATGCA GCACCTGTCT COGGTCCAGE ra;urmuc u;vcc:;-rcr
1100r sto xzo sxo .uo un uo rm 580
P ] csas
CTRGAGTCEG COMECOGTAT STEARGEIET SETARGOTTE TocaesTree STCOAATTRK ACCACATOCT CEABCOETIG 'mcccscc«-i “
(m ezo cso no uo “o ‘70 no s~a 907;- m
b
_‘r Ancnocca\ cccnc*rccc ucccrmn ccnumcc ﬁA.uCTGCGC CACTACTGAG nucccncr uccoc‘recc Ancncc*f
710 720 730 740 780 760 70 780 79 800
2 Salbioer b coplpaen M s boss V' b vlenatt  connbiose) ges laeen | 3 rRa kSRl o0 se )i sl cowe olmacs 8 mmaondl ommeih
TACGGCOTGG —cc TETTTGETOE CCACGETTTC GTGICTCAGS GTCAGTATEG GOCCAGTOAG COGCCTTCGC CACTRGTGTT
910 737.- Izo v:o u. nsb "o 70 ﬂco am $00
“ 1 0 B ] -3 “ 1
CTTGCGAATA TCTACGAATT TCACCTCTAC ACTCOEAGTT teacTerceT CTCCCOARCT CAAGATCTTC AOTATCARAG GCAGTTCTOS ABTTGAGCTE
10 920 920 240 550 260 270 80 90 1000
esvefeoss b vonvlasosd shvaavh ssusfrewed ascalivard svsafoasal saseboviall avcadeonsl osachocea savefeo-nt
CAGEATTTCA CCCCTGACTT RAAGACCCGC CTACGCACCC TTTACGLCCA GTGATTCOGA GUAACGETAG CCeceTTClR ﬁ (R 5 AT
1010 1910 xum 1940 JDSO 1090 w'm IWO 519“ 1090 IBW
- . -1 -1 [
CRAGTTAGES CGGRCTTATE ETrecosTAC COTCATTATC TTOCCORACA AAAGAGETTT AeAaceeTas SOETTERTE ACTEACOCES CATEGETGOM
itaw 1120 1130 1140 1150 ll“ “"0 11‘0 1199 Atﬂ(}
snaifon o porsbanery @38 S S ] o i3
'rcucc,cnr,c GCCCATTSTE CARTATTCCC C cmococcc mrc*rcxcrc CCRRTOTSGE TARTEATECT CTeABAL s
)D 1220 1290 343" 1!40 180 12‘0 NTG 1200 1290 IZOU
b by -1 .1 - -4 -1
CTACTEATCS TeoecTrest Gm«,cxrnc CTCACCANCT AGCTAATCAS ACGEGS5CEE NTCTTTCO0C GATAANTETT TCCCCRTAS BOCTTATEES
1310 1320 IJSO 1‘340 1350 13‘0 xm 1380 1299 1100
cxnnoc'nc ARGTTTECET ncﬂomc GAMCARRRS cnccmcx ACORGTTACT CACCETEETE CEGETOACAT i ATTECTATSE CEGETEACT
1410 1420 1430 1440 1450
.a Basvead nnvadians) svasfore o comulivens RS TR "
TCCATGTGTT AAGCCTOCCG CCAGCOTTCO c‘\“ d ]
277

Figure G.8 16S rDNA sequence of B.elkanii STB147 with sequences of primers in boxes.
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10 20 30 40 5o 60 70 80 S0 100

= e Il SISO i R b mies sllis wesal) o awes B wndl] s el cmn ol myeellasen b o5 vos bas ool

STB169 “ .CACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCTCCC 'rrccc.cc'rn GCGCACCGTC TTCAGGTAAA ACCAACTCCC
l“gzr 110 150 170 180 190 200

s vom fos ssl) we wafesael sasebeieal ees fosal

STB169 ATGGTGTGAC GGG“ ﬂ occnccn'r TCACCGTGGC cmcmncc ACGATTACTA GCGATTCCAA CTTCATGGGC TCGAGTTGCA
zm 13851' zzo un 250 270 zao 290 300

-1 -1
STB169 G).c-cccnrc ccnc‘raAcA coccrn-n-c AGAT‘I‘I’GCGA AGGGTCGCCC c'rrAccn'cc CATTGTCACC GC_ _ Gcccmcccc
310 azo 330 340 :«sn 360 370 124"' aau 390 wu
s ¥ N ey

STB169 TAAGGGCCAT GAGGACTTGA cc'rcrrcccc ACCTTCCTCG CGGCTTATCA CCGGCAGTCT CCTTAGAGTG CTCAACTAAA chuccuc TAAGGAC(‘
CID 420 030 ‘40 450 460 470 QGD 490 soo0

g -1 .- B -1 -1 - B -1

STB169 ncocmc Trucccuc nc-rcxcuc ACGAGCTGAC G mccrrc CAGCACCTGT cc*rccn;ccr CCGARGAGAG GGTCACATCT
lloor Slﬂ SZD 530 500 SSD 560 570 5 590 600

-1 B -
STB169 c‘roccncccc chrocncn GTCAAGGGCT GGTAAGGTI'C TGCGCGTTGC GTCGAATTAA Acc ATGCT ccaccocrrc TGCGGGCC F

610 620 ‘30 640 650 S‘D 670 SBO
-1 -0 -1 -l
STB169 _T AATC'ITGCGA CCGTACTCCC CAGGCGGAAT GC'I'I"AAAGCG 'KTAGCTGCGC CACTAGTGAG TAAACCCACT AACGGCTGGC ATTCATCGTI‘

730 710 750 760 770 790 790 800
oI B
STB169 TACGGCGTGG h *cc Torrroc'rcc ccxcocmc a'rcccrcu;c GTCAGTACCG chcnc.-rom ccccc'r'rccc CACTGGTGTT
!lo 787!" BZO 3!0 BSO lSO 870 880 990 9')0
L -
STB169 cncccun 'rcncc.AA'rr 'rcxccrcnc Acrcccxc-'r'r CCACTCACCT CTCCCGGACT cucnc‘r‘rc AGTATCAAAG ccmrrc*roc AGTTGAGCTC
910 920 930 940 950 960 970 980 990
-1 -1 B
STB169 CAGGATTTCA ccccn;Ac'rr AAAGACCCGC cncocnccc rrucoccu GTGATI‘CCGA GCAACGCTAG cccccrrci * c
1010 XDZB 1030 1040 1050 1060 1070 109 1090 IIDD
- -1 - -1 -1 .
STB169 GAAGTTAGCC c.occcnn-r crrccc-cnc coTcn'rATc 'rrcccsmu AAAGAGCTTT Acncccnc GGCCTTCATC ACTCACGCGG CATGGCTGGA
1110 1120 1130 1140 1150 IIGD ll70 L\BO 1190 1200
» vondl biziulme B vwis orsiferace 3. il e E el Y R | B - B P -0 -1
STB169 TCAGGGTTGC CCCCATTGTC CAATATTCCC C A c'rrroooccc. 'rc'rcrcnc'rc ccurc'rc.cc Tc.ncncc-r CTCAGACCAG
1210 IZZO 1230 mr lZlD IZSU 1250 1270 1280 1290 1300
-0

<1 -0 -1 -
STB169 CTACTGATCG TCGCCTTGGT GAGCCAT!’AC CTCACCMCT AGCTMTCAG ACGCGGGCCG ATCT‘ITCGGC GATAAATCTI' TCCCCGTAAG GOCTI'ITCCG
1310 1320 1330 1340 1350 1360 1370 1380 1390 IQDD
a0 - -1 B B
GCAC AAGHICCCT GTGTTG'ITCC GAACAAAAGG TACGTTCCAC GCGTI‘ACTCA CCCGTCTGCC GCTGACGTAT TGCTACGCCC GCTCGACTTG
1410 1420 1430 1440

STB169 GTA

STB169 CATGTGTTAA GCCTGCCGCC AGCGTTCGCT

21"
Figure G.9 16S rDNA sequence of B. yuanmingense STB169 with with sequences of

primers in boxes.

30 ‘0 50 60 70 80 90 100
B - -1
STB173 ﬁ ﬁ luccccm'r CGCTGACCCT ACCGTGGCCG GCTGCCCCCT rrcccrncc cuccc;‘rcrr cmccnnc CMCTCCCAT
14921' 110 140 150 160 170 180 190 200
- o e R L | R N = o e
STB173 GGTGTGACGG GAACGTATTC ACCGTGGCGT GCTGATCCAC GATTACTAGC GATTCCAACT TCATGGGCTC GAGTTGCAGA
210 ]385:- zzo zao uo zso zso 270 280 290 300
» eoofeo.. sesdfeccel cacnloreeld
STB173 GCCCAATCCG AACTGAGACG ccrn'n-cm rrrroccuc cmvccccc-r TAGCATCCCA ncrc;ccoc “ “cc CCAGCCCGTA
:uo 3zo :30 :uo 350 asu 370 124][ 380 390 400
-0 B
STB173 AGGGCCATGA GGACT‘I‘GACG 'rcn'ccccnc crrccrcoco ocrr TCACC cccmrcch ‘l'I'AGAGTGCT cnc-runc. onccucn AGGACCd
410 420 ‘30 600 150 460 G‘ID C!D 490 SDO
- - B - -1 -
STB173 _ Icc-omcn ucccncn c-rcxccucxc GAOCTGACGA CAGCCATGCA caccrarc-r CCGGTCCAGC CGAACTGAAG ncrccorcr
llOOr sxo szn ssn sno sso ssu svu sso ssu 600
-1 -0

STB173 CTGGAGTCCG CGACCGGGAT GTCAAGGOCT GGTAAGGTI'C TGCGCG'!TGC GTCG.IATTAA ACCACATGCT CCACCGCTTG TGCGGGCCC.

610 szo s:-o uo sso 660 svn uo sso 907r 700
o). ohe -1 B . -1
STB173 “‘r AATCTTGCGA CCGTACTCCC CAGGCGGAAT GCTTAAAGCG 'rrchGCGc CACTAGTGAG TAAACCCACT AACGGCTGGC ATrCA'rCGTT
'uo 720 730 710 750 760 770 'm) 790 aoo
RS, VR '
STB173 TACGGCGTGG C TGTITGCTCC CCACGCT!'TC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG CCGCCTTCGC CACTGGCTGT
sm 787r szn s:ao aoo 850 asu 870 eso sso 9oo
1 2 i S

-1 - -
STB173 TCTTGCGAAT ATCTACGAAT TTCACCTCTA CACTCGCAGT TCCACTCACC TCTCCCGAAC TCAAGATCTT CAGTATCAAA GGCAGTTCTG GAG‘ITGAGCT

910 20 930 910 950 560 970 980 990 1000
b -1 -1 b -1 1
STB173 CCAGGATTTC ACCCCTGACT TMAGACCCG ccncocxcc CTTTACGCCC Ac'rmrrccc AGCAACGCTA occcccn‘ci _ _GCA
1010 1020 1030 1040 1050 1060 1070 1080 & ‘19" 1090 1100
- - B -1 -0 -1 - -1 -
STB173  CGAAGTTAGC ccccccrrn TCTTOEGGTA ccc'rcn-rn C‘l'rCCCGCAC ARAAGAGCTT ncucccn c.cc.cc'r'rcn mc‘rucscc ccncac'rcc
1110 1120 1130 1140 1150 1160 1170 IIBD LlSD 1200
oie sisibienins B s soon fos call] n seliE saell s, o abocm e b ool icee sl 2 Sl Ly
STB173 ATCAGGCTTG CGCCCATTGT CCAATATTCC CC AGTTTGGGCC c'rc'rcrcxcr cccu'rcch CTGATEATES TCTCAGACCA
1210 1120 1230 3‘3' lZ‘O 1250 IZSD 1270 1290 1290 1300
.- - -0 B DI I - -1 - b
STBI73  GETACTGATC TeoLeTTes TGAGCCA'ITA cc-rcxccuc TAGCTARTEA GACGLEGGEE SATETTICSE CEATAAATET TTCCCCGTAA GGGCTTATCC
1310 1320 1330 l:llﬂ 1350 1350 1370 1380 13%0 IQDO
i ool < srals i o
STB173 GGTATTAGCT GANGTTTECE 'rcxc.rrcrrc ccuccuu Gcncc'rrcc CACGCTTA TCACCESTET GecocTEACA TATTGETATG CCEoeTeoAE
1410 1420 1430 1440 1450
STB173 TTGCATGTGT TAAGCCTGCC GCCAGCGTTC GC ﬂ =
27f

Figure G.10 16S rDNA sequence of B. elkanii STB173 with sequences of primers in

boxes.
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10 20 30 40 50 60 70 80 20 100
PN PR '---I----I-»--l-n-l~---I»-»-I----I--—-l“-»I»-.-l----I~»~-|~--~I.~--I--~»l-~~-l<-~-l--»~l
STB176 d SRR BCACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCCCCT TTCGGTTAGC GCACCGTCTT CAGGTAAAAC CAACTCCCAT
1492r uo 120 130 140 xso xsn no 180 150 zon

JRG » s =) -l -t -0 -
STB176 GG‘I’GTGACGG zﬁ GAACGTATTC nccc'roccc rcc-mmcu ccn-ncnc CGATTCCAAC TTCATGGGCT cc.u;rracm
zw 13851' 220 z:m zao zso 260 270 28 300
B -1 < 1. B R ) 4--I~-»-I<»..I---~I»---4---I-»--I---»I
STB176 AGCCCAATCC cucraxcxc accrr‘n'rcx crr'r'rcccu ooc'rcccccc TTAGCATCCC ATTGTCACCG fo - i 77T “ CCCAGCCCGT
310 azo 330 340 sso 360 370 1241f 360 390 400

s i « faie oo Bl o2e § < i
STB176  AAGGGCCATG AGGACTI‘GAC crcncccc:\ ccrrcm-cac occrrncnc CGGCAGTCTC CTTAGAGTGC TCAACTAAAT GGTAGCAACT AAGGACd
410 4{0 150 460 470 480 490 500
Sl

STB176 ﬁ -CGGGACT 'rncccucx TCTCACGACA CGAGCTGACG ACAGCCATGC Ac.uccrorc chac'rccm CCGAAACTGA AXG crccc
l]00r sm sau 540 550 560 570 580 s50 600

i g 5s 0 Yoo n | s onn Bommmel scems fois o mibionfe o] o emihane sl < o foaf

STB176 1'c1'c1<;cm'r ccscmccoc GATGTCAAC-G GCTGGTAAGG TTCTGCGCGT TGCGTCAATT ARACCACATG CTCCACCGCT TGTGCGGGCC
610 szn 630 uu 650 “o 570 soo sso 9071" 'mo

«1 v bs

STB176 ﬁ l u'rcrrcc GACCGTACTC cccmcccax A'roc‘runc ccrnccm c.ccucncrc AGTuACCCA c-r.uccccrs ccrrrcncc
710 720 730 740 750 760 770 780 790 800

oo~ Bimee f oginaame s} zoialosgal @ smuibuis of s uu Necned Sema BBl ek cor § mvon Vallie o8 5 vodlhal o) oo silioimed
STB176 TTTACGGCGT GG ANNRNE ﬂ CCTGTTTGCT CCCCACGCTT TCGTGCCTCA GCGTCAGTAT CGGGCCAGTG AGCCGCCTTC GCCACTGGTG

810 787r czn uo 840 aso 860 870 uo esu 500

LR -1 e} -1
STB176 'l'l'CTTGCGAA TITCT.ICMT TTCACCTCTA CACTCGCAGT TCCICTCACC TCTCCCGMC TCAAGATCTI' CAGT TCMA GGCLGTTCTG GAGTTGLGCT

s10 sz20 930 940 950 960 970 980 930 1000
e e B R e [ e M I T T e )
STB176 CCAGGATTTC ACCCCTGACT TAAAGACCCG CCTACGCACC CTTTACGCCC AGTGATTCCG AGCAACGCTA GCCCCCTTCE EEEEREGC A
1010 1020 10!0 1040 1050 1060 1070 1080 519]' 1090 .l.IOD
y 1 - 0% B
STB176 ccuorncc CGGGGCTTAT Tcrrcccc-u cco'rcrrn'r crrcccccxc uuomcrr TACAACCCTA GGGCCTTCAT ucrc;cccc r,cncccrcc
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
o L T R TR e o cfon Lo ol (dfises N e
STB176 ATCAGGCTTG CGCCCATTGT CCAATATTCC CC *ca AGTTTGGGCC crcrcrcnc-r cccnrc'rcc c‘rcncn'cc 'rcrc.\cAcCA
um uzn xz:m 343!‘ mo uso xzsa 1270 1280 1250 mon
B - - -1 B -1
STB176 Gcncrcnc GTCGCCTTOG 'rcmccrru cc-ruccnc noc‘ru'ru GACGCGGGCC cn'crrrcca ccAnu'nc'r TTCCCCGTAA occcnncc
1310 1310 1330 1340 1350 1360 1370 1380 13%0 1400
llose o T e T opp) of WO T N
STB176 cc,n'rrmcr cnsrrrccc TCAGTTGTTC CGAACCAAAA GGTACGTTCC CACGCGTTAC -rucccc-rc-r GCCGCTGACA TATTGCTATG CCSGCTCGAC
1410 1410 1130 1440 1450
-0 -1 b P . = .o
STB176 TTGCATGTGT TAAGCCTGCC GCCAGCGTTC cc'r“ ]
27

Figure G.11 16S rDNA sequence of B. elkanii STB176 with sequences of primers in

boxes.
10 20 30 40 50 60 70 80 S0 100
setvmibsmine | e sty bai el e SERESE S SEs W eos 8 wimeiaibiere susdll noe ol isaSht b sie v Wimnibie Bh toxe il sxae o f
STB179 ﬂ BCACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCCCCT TTCGGTTAGC GCACCGTCTT CAGGTAAAAC CAACTCCCAT
1492!‘ 110 120 130 140 150 160 170 180 150 200
O ISONC IERIIR REOIRS! IS NP [y ool e soehine sl oo wisillsies ol s o femen } wa vl ses <)
STB179 GGTGTGACGG d ‘c GAACGTATTC ACCGTGGCGT GCTGATCCAC GATTACTAGC GATTCCAACT TCATGGGCTC GAGTTGCAGA
. 210 13851- zzo z:m z<o zso 260 z7n 280 290 300
-1 B < o | -1 s os s B Fas cfsviev) asenfase ]
STB179 Gcccu'rccc AACTGAGACG c.cm-rrcm A'n'rGCGAAG GGchcccc'r nccrrccc:\ TTGTCACCGE ﬁ mc CCAGCCCGTA
:uo 3zo 330 :ua 350 :«so 370 124" aao 390 400
-1 - - B -
STB179 mc.cccnm GGAC'I'I‘GACG Tcnccccnc crrcc-rcc-cc Gcrrrrcncc occmrc-rcc TTAGAGTGCT cncnun‘c GTAGCAACTA AGGACd
410 420 430 440 450 460 4470 480 490 500
e I B B T L L ool I [ STy S SRR O S Pt e (I
STB179 d BECGGGACTT AACCCAACAT CTCACGACAC GAGCTGACGA CAGCCATGCA GCACCTGTCT CCGGTCCAGC CGAACTGAAG AACTCCGTCT
llOOr sm szo 530 sco 550 sso s'm s80 590 €00
B -1 -1 - -
STB179 cmcm-rcco coAccocon GTCAAGGGCT GGTAAGGTTC 'rccccc.rrcc Grccunu Acucnccr cuccocrrc 'rocsccccci
610 czo 630 610 650 sso svo 680 sso 907r 7oo
scs alls -0 -1 B -1 -0 -0 -1 -0
STB179 _‘r nTcrrccGA cccnc'rccc cmccccu‘r GCTTAAAGCG 'I'TAGCTGCGC CACTAGTGAG TAAACCCACT uccocmcc n'rcncc'n'
7ID 750 750 770 780 790 800
S s fe wied
STB179 TACGGCGTGG h *cc 'rcrrrccrcc CCACGCTTTC GTGCCTCAGC GTCAGTATCG caccacrc).c ccccc-rrcsc CACTGGTGTT
810 787!' nzo aqo eso 860 870 aao sso 200
- b -1 -1 - -0 -
STB179 crroccnn Tcncou'rr rcAccTcnc Ac'rcocu;'n' CCACTCACCT crccccucr CAAGATCTTC AGTATCAAAG ocmncmc AGTTGAGCTC
910 ’20 930 ’Iﬂ 950 960 970 980 990 1000
-
STB179 cnccamcn ccccmncrr uAGACCCGC cnccuccc rrucocccx GTGATTCCGA chcocnc cccccﬂcﬁ ﬁ ﬁccxc
mw mzo 1030 mco 1050 mso mvo mso 5!91‘ 1090 1100
-1

BT R - -1 -1 . -1 -
STB179 GAAGTI‘AGCC GOGGCTTA’!T CTI'GCGGTAC CGTC l.TC 'ITCCCGCACA AAAGAGCTTI’ ACAACCCTAG GGCCTI’CATC ACTCACGCGG CATGGCTGGA

1110 1120 1130 1140 1150 11‘0 1170 1130 1190 1200
. -0 I-

-0 - BN I |
STB179 TCAGGCTTGC GCCCATTGTC CAATA'ITCCC C. A GmGGGCCG TGTCTCAGTC CCAATGTOGC TG TCATCCT CTCAGACCIG
1210 xzzo 1230 343r uco 1250 xzso 1270 1280 1290 l:wo
N &) <

- -l -0 -
STB179 CTACTGATCG TCGCC'l'l'GGT GAGCCAT!'IC CTCLCCAACT AGCTAATCAG ACGCGGGCCG A'l'C'l'l'l'CGGC GATAAATCTT TCCCCGTAAG GGCTTATCCG

1310 1320 1330 1340 1350 XQGO 1370 1380 13%0 1400
-1 - B I | -0 - -l - b
STB179 GTATI'AGCTG AAGTI’TCCCT CAGTTGTTCC GMCCAAuG GT.ICGTI'CCC ACGCGTTACT CACCCGTCTG CCGCTG CAT ATTGCTATGC CCGCTCGACT
1410 1‘20 1‘30 1440 1450
- ol sizsmibusi ssllsea s ¥
STB179 TGCATGTGTT AAGCCTGCCG CCAGCGTTCG C ]
27t

Figure G.12 16S rDNA sequence of B. elkanii STB179 with sequences of primers in

boxes.
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10 30 40 SD 60 70 80 90 100

o wrors [ | -1 R | € e =l

STB185 ﬁ ﬁ ICICCCCAGT CGCTGACCCT ACCGTGGCCG c.cmcccccr TTCGGTTAGC chcco'rcrr cnoc.'ruuc CAACTCCCAT
1492r un 120 30 uo 150 160 170 mo 190 200

-1 -1 - -1 -1 -1 -1

STB185 GGTGTGACGG Gﬁ —Gc GAACGTAT’TC ACCGTGGCGT GCTGATCCAC GATTACTAGC c-n"rccuct TCATGGGCTC GAGTTGCAGA
210 ]335.- 220 z:o zco zso 260 z'lo 28 300

- - b B | « fu 3 v K el

STB185 GCCCAATCCG AACTGAGACG GCTTTI’TGAG Achouo GGTCGCCCCT nocn-cccn TI‘GTCACCGC CCAGCCCGTA
310 310 330 :uu 350 360 370 [24][ zao 390 400

- -1 -1 -1 -1 B

STB185 AGGGCCATGA GGACTI'GACG 'rcrrccccnc C'H'CCTCGCG GcrrATCAcc GGCAGTCTCC TTAGAGTGCT cucrunc GTAGCAACTA AGGACd
‘10 410 430 440 QSO 460 470 480 (90 500

‘e £ B - B -1 - - -

STB185 _ .CGGGACTT mcccucn CTeACH) AC GAGCTGACSA CAGCCATGCA GCACCTGTCT CCGGTCCAGE ccuc-rc.uo AXCTCCGTCT

11 00r sm szn sao s«) 550 sso s7o 580 590 600
- Ko

- - LR |
STB183 CTGGAGTCCG CGLCCGGGLT GTCAAGGGCT GGTAAGGTI‘C TGCGCC'I'R;C GTCGAATTAA ACCACATGCT CCACCGCTTG TGCGGGCCCi

610 620 s:vo 640 ssu sso 670 sso sso 907|- 700
' - -1 - - <l R I - B |
STB185 T AATCTTGCGA ccGTACchc CAGGCGGAAT ccrrumcc "rnc.crcccc CACTAGTGAG nucccacr ucsocmcc n-rcnccrr
710 720 730 740 750 760 770 780 790 800
o S . LR oo G O R [ S T i S S e R SR T Wi e
STB185 TACGGCGTGG h C TGTTTGCTCC CCACGCTTTC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG CCGCCTTCGC CACTGGTGTT

810 787r ozn a:so am oso 860 svo sso 890 900
. $id sl « ¥ 'y

-1 - ) - L
STB183 CTI”GCGAATA TCTACGAATT TCACCTCI‘AC ACTCGCAGTT CCACTCACCT CTCCCGAACT CMGATC'ITC AG‘!’ATCAAAG GCAGTI'CTGG ACTTGAGCTC
s10 s20 930 940 950 960 970 980 990 1000

s o Ul pere oilie rioioh wisimia Bagiiath weves fiiin sz bl are s} wanaln | sisas Puial F
OREE ERERRRGCAC

oo b wsen Poasal s cmloen sl suimalbagios | eeeaibee
STB185 CAGGATTTCA CCCCTGACTT AAAGACCCGC CTACGCACCC TTTACGCCCA GTGATTCCGA GCAACGCTAG ccccerrcR T
1010 1020 1030 1040 1050 1060 1070 1080 ‘19" 1090 1100
- < - -1 <) -0 -1 -1 -1 -1 -
STB185 GAAGTTAGCC GGGGCTTATT CTI'GCGGTAC CGTCATTATC 'ITCCCGCACA AAAGAGCTTI’ ACAACCCTAG GGCCTI‘CATC ACTCACGCGG CATGGCTGGA

1110 1120 1130 1140 1150 1160 1170 1180 1% 1200
N | SRl Il PR e R S e I L % | cheeal Bl R |
STB183 TCAGGCTTGC GCCCATTGTC CAATATTCCC C. mA CmGGGCCG TGTCTCAGTC CCHTGTGGC TGATCATCCT CTCAGACC‘G
1210 1ze0 1220 343!' 1240 1250 1ze0 1270 1200 1290 1300
B B ceale

- -l -1 LR )
STB185 CTACTGATCG TCGCCTTGGT GAGCCATTAC CTCACCAACT AGCTMTCAG ACGCGGGCCG ATCTTTCGGC GA AMTCTT TCCCCGTAAG GGCTI'ATCCG

.\310 1320 1330 1340 1350 13‘0 1370 1380 1350 1400
- S - - - -

- - -1 -1
STB185 GTATI'AGCTG AAGTl’TCCCT CAGTTGTTCC GAACCMMG GTACG'ITCCC ACGCGTI’ACT CACCCGTCTG CCGCTGACAT A'I'TG(.‘TA‘!'GC CCGCTCGACT
1410 1120 u:o 1440 1450

L
STB185 TGCATG‘I‘GTT AAGCCTGCCG CCAGCG'I'I‘CG C

27f
Figure G.13 Sequence of 16S rDNA of B. elkanii STB185 with sequences of primers in

boxes.
10 20 30 a0 s0 60 20 80 50 100
s Vet sel v o Sl paie b o Heimemeill iee v oW cis sl S e e | s amee Bacdloell s e 0 F st alhR s §
STB220 ﬂ BcACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCCCCT TTCGGTTAGE GCACCGTCTT CAGGTAAAAC CAACTCCCAT
l492r 110 uo 130 140 1so 160 170 1so 190 200
- B -1 -0 -1 - < b -1
STB220 GGTGTGACGG G_ ‘c, cucc'rn-rc ACCGTGGCGT oc-rcn'cuc GATTACTAGC GATTCCAACT TCATGGGCTC GAGTTGCAGA
210 1385r 220 z:m zqo zsn 260 z 280 290
1 s 0e -1
STB220  GCCCAATCCG AACTGAGACG ccrn'n‘cu; n'r‘rcccua oc'rccccccr nccnccu m‘rucccc ﬁ m ccmcccc'm
310 3z0 330 340 350 360 370 124[[ 330 390 coo
o SelllnaTul sos Sllaells § R Bots ol s m ol oo bkl ) ore o} s
'STB220  AGGGCCATGA GGACTTGACG TCATCCCCAC CTTCCTCGCG GCTTATCACC GGCAGTCTCC TTAGAGTGCT cuc*unc cuccncn AGGAC(-
410 120 130 440 450 (GD 470 480 190 500
A 1 IR | - b
STB220 ﬁ .coo(uc‘rr ucccncrr CTCACGACAC GAGCTGACGA cmccn'ou ocxccrorc*r CCGGTCCAGE ccucmnc uc‘rcco'm'r
1100r sm szo sno sqn sso sso 570 sso $90 600
o f ) S P |
STB220 CTGGAGTCCG cmcccocn s‘rcucwc*r GGTAAGGTTC TGCGCGTI‘GC cchu'rrn ACCACATGCT cuccocnc chcocccci
sxo szo 630 640 sso sso 670 sso ssu 907|- 700
1 il « i S L) i
STB220 _1' ATCTTOCEA cceTACTCCE cncccccu'r GCTTARAGEG TraGCTeCGE CACTAGTGAG TAAACCCACT ACGeCTEGE ATTCATCOTT
710 720 730 740 750 760 770 780 790 800
< e Bows &) b s asibivioss ol s fomarell mw s lomnl @i selEaE Al s moilis s b e siss Nose s1oll smsmiscallincasaie §
STB220 TACGGCGTGG C TGTTTGCTCC CCACGCTTTC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG CCGCCTTCGC CACTGGTGTT
810 787|~ azo aau sco 850 aso 870 aao aso 900
e e ije s A ol okl e
STB220 cnccoun 'rcnccun-r TCACCTCTAC Acrcccmn CCACTCACCT c-rccccuc‘r cucn‘cnc Ac'rncuuc ocu;'rrcrsc AGTTGAGCTC
910 910 930 9‘0 950 9‘0 970 980 990 1000
< s b
STB220 CAGG.\mCA cccc‘rGAc‘n' AAGACCCE cncccAccc TrTACGCEeh GTGATTCCGI GCARCGETAG cccccrrcﬁ dﬁcxc
1010 1020 1030 1040 1050 1060 IU’ID 1080 B ‘ 1090 1100
v 5 -0 -l -
STB220 GAAGTTAGCC Gococrrrrr CTTGCGGTAC CGTCA'ITATC TI‘CCCGCACA MAGAGC'!T!' ncucccnc cocc-rrcnc AC‘NACGCGG c:m:.ccmm
1110 1120 1130 1140 uso uco un uao uso uoo
STB220 TCAGGCTTGC GCCCATTGTC CAATATTCCC C A c'rrrcooccc 'rcTc*rcm-rc CCAATGTGGC TGATCA'I‘CCT c'rcuuccnc
1210 .lzzo 1230 343r lzco 1150 xzsn 1z'm 1230 xzso 1300
s saen ol
STB220 cnc‘rcncc chccrroc'r GAGCCATTAC c‘ruccuc‘r Ascnnuc ACGCGGGCCG A'rcn'rcocc GATAAATCTI‘ 'rccccsnnc. GGCTTATCCG
xam 1320 1330 1340 usn xasu n-m 1380 nsn 1400

cheaao -0 -1
STB220 GTATI’AGCTG AAGT!TCCCT CAG'!TGTTCC GAACCAAMG GTACGT!‘CCC ACOCGTTACT CACCCGTCTG CCGCTGACAT ATTGCTATGC CCGCTCGACI’
1410 1420 1430 1440 1450

STB220 TGCATGTGTT AAGCCTGCCG CCAGCGTTCG cfﬁ ﬁ B
27¢

Figure G.14 Sequence of 16S rDNA of B. elkanii STB220 with sequences of primers in

boxes.
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SD 60 70 80 90 .\00

s siers o) + s ol s sve 1 s
ﬁ “ chccccao'r cc.croxcccr ACCGTGGCCG GCTGCCCCCT TTCGGTTAGE GCACCGTCTT cmc'ru.uc cuc-rcccn
1491.- 110 120 130 xso 160 170 ma 190 zuo

ssB s bes i) maaslbe s} whems s s s

GGTGTGACGG Gﬁ *oc. Gnco‘rrrrc Accoroc.co'r GCTGATCCAC GATTACTAGE onchucT TCATGGGCTC GAGTTGCAGA
210 1385r zzo 230 zqo zso zso z-m 280 290 300
: Ty T -l 10 ] | R | (B e e
GCCCAATCCG AACTGAGACG GCTTTTTGAG A'rrroccuc occhccccr TAGC 'rccu ﬁGTCACCGC “ -ﬁoc CCAGCCCGTA
310 320 330 340 350 360 370 1211( 380 390 400

- - B

ol e svmmal) ffewal} wiffsza | < e b
AGGGCCATGA GGACTTGACG TCATCCCCAC CTTCCTCGCG GCTTATCACC GGCAGTCTCC TTAGAGTGCT CAACTAAATG GTAGCAACTA AGGA G_
410 420 430 440 450 460 470 480 490 500
s cacifenadlf o won USRI THaBll v sl < sl e oS b ) e 10 sonles ae e < Ko il eis 2l s o5l s albie 3 5o
BBCGGGACTT AACCCAACAT CTCACGACAC GAGCTGACGA CAGCCATGCA GCACCTGTCT CCGGTCCAGC CGAACTGAAG AACTCCGTCT
HOOr s10 szo 530 540 550 560 570 sao 590 600
wival 1.

NS [ | e <1 | |
CTGGAGTCCG CGACCGGGLT GTCAAGGGCT GGTAAGGTTC TGCGCGTTGC GTCGAATTAA ACCACATGCT CCACCGCTI‘G TGCGGGCCC. 2

sxo szo 630 640 650 660 670 680 690 907!‘ 700
-1 clesenl wssabesanld cheeeel sleoccl coecl - cebee ceeed
T u'rcmcGA CCGTACTCCC CAGGCGGAAT GCTTAAAGCG TTAGCTGCGC CACTAGTGAG TAAACCCACT ucc-Gc'rGGc A‘rrCA'l‘cc-T‘r

710 720 730 740 750 760 770 780 790 800
L T TN . PR R T R T T T R e R L T O TP S
TACGGCGTGG _ —cc TGTTTGCTCC CCACGCTTTC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG CCGCCTTCGC CACTGGTGTT

810 737,- s20 20 840 850 860 870 880 ss0 %00
- - b= e s sl | aif - - e i
CTTGCGAATA 'rcnccn'rr TCACCTCTAC ACTCGCAGTT CCACTCACCT CTCCCGAACT CAAGATCTTC AGTATCAAAG GCAGTI'CTGG AGTTGAGCTC
910 920 930 940 950 960 970 980 990 1000
< il e s s Lieis il seins B o)) e 5 Wn e ] omEehs s )i sols v A is sabaaies | - sev baavsl
CAGGATTTCA CCCCTGACTT ARAGACCCGC CTACGCACCC TTTACGCCCA GTGATTCCGA GCAACGCTAG ccccCTTCER
1030 1020 103 1040 1050 1060 1070 1080 519!‘ 1020 1100
: swac) s o | e g e, < geleen s | < < e
GAAGTI‘AGCC GGGGCTrATr crrccacnc CGTCATTATC TTCCCGCACA ARAGAGCTTT ACAACCCTAG (;Gccrrcnc ACTCACGCGG CATGGCTGGA
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
55 dalssse l socu)iSemil, s 5 cllbes vol ceins il e ISR S N s -1 N £ -0 -
TCAGGCTTGC GCCCATTGTC CAATATTCCC C A GTTTGGGCCG TGTCTCAGTC CCAATGTGGC 'rcucrrcc‘r CTCAGACCAG
1210 1220 1230 343r 1240 1250 1260 1270 1280 1250 1300

o mioifimmaial) [ecissniliomme b = miein B misih inessicl e pmeiliommisilioneml) -osmmili sl oo sollocma b @ oamllome sl soue booa s e oo JE
CTACTGATCG TCGCCTTGGT GAGCCATTAC CTCACCAACT AGCTAATCAG ACGCGGGCCG ATCTTTCGGC GATAAATCTT TCCCCGTAAG GGCTTATCCG
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
s sy see ) wunsilmen oo besiall s9a s Lals selll s sl o) bies Sl swe) w8 ctilenteE | s ses o | ses Bews o) s e Pk S
GTATTAGCTG AAGTTTCCCT CAGTTGTTCC GAACCAAAAG GTACGTTCCC ACGCGTTACT CACCCTGCTG CCGCTGACAT ATTGCTATGC CCGCTCGACT
1410 1420 1430 1440 1450
s ) wspe e St fi: -

TGCATGTGTT AAGCCTGCCG CCAGCGTTCG C'IH d B
27t

Figure G.15 Sequence of 16S rDNA of B. elkanii STB238 with sequences of primers in

boxes.
10 20 30 40 50 60 70 80 90 100
Sl o) it ol | i NG sires fres s ol e B wsi), soens et gl el il e cos B aimaersib oo ) Bt soiFiess = B
STB245 “c ACCCCAGTCG CTGACCCTAC CGTGGCCGGC TGCCCCCTTT CGGTTAGCGC ACCGTCTTCA GGTAAAACCA ACTCCCATGG
1492]' 110 130 140 1s0 160 170 180 190 ZDO
.l s s sl aaie ol B S8 She alfs 557 ) <
STB245 TGTGAC A ACGTATTCAC CGTGGCGTGC TGATCCACGA TTACTAGCGA TTCCAACTTC ATGGGCTCGA G‘ITGCAGAGC
210 230 240 250 260 270 280 290 300
. o ook - I . .
STB245 ccu'rcccn CTGAGACGGC TTTTTGAGAT TTGCGAAGGG TCGCCCCTTA ocncccn'r orcnccoc. CCC AGCCCGTAAG
’ 310 320 330 :uo 350 360 370 124“' auo san 400
N i T s fuore < f it ol & s < . .
STB245 GGCCATGAGG ACTTGACGTC A'rcccucm ch‘rcccasc TTATCACCGG CAGTCTCCTT AGAGTGCTCA ACTAAATGGT AGCAACTMG GACC
410 420 430 440 450 460 470 480 490 500
sl ot Do esas § s omallvads b s onmllooaml ¢ oo beon ) sopaloageil % s b vend o vl svel mpaails seal
STB245 CGGGACTTAA CCCAACATCT CACGACACGA GCTGACGACA GCCATGCAGC ACCTGTCTCC GGTCCAGCCG AACTGAAGAA CTCCGTCTCT
lloﬂr 510 520 530 540 sso 560 570 s80 590 600
-l R | miks o o Alntitd sl aisale is
STB245 ccm*rccocc ACCGGGATGT CAAGGGCTGG 'rncc'rrcm cccc'r'mccr ccurnuc CACATGCTCC ACCGCTTGTG ccoccc
610 szo sao 640 650 660 670 680 590 907,- 700
PR -1 < - -0 -1 -1 - -1 B e )
STB245 ﬁ-rn TCTI‘GCGACC c-nc*rcccu cccc.cu'mc TTARAGCGTT AGCTGCGCCA CTAGTGAGTA AACCCACTAA cccc-rcccn 'rcncorrn
710 720 730 740 750 760 770 780 790 800
e s s silbasanf e welflians §owwenl] seoas | s seniewis | o nemlemsell, sos o few swll wowr i s e dfas el
STB245 CGGCGTGG. CTG TTTGCTCCCC ACGCTTTCGT GCCTCAGCGT CAGTATCGGG CCAGTGAGCC GCCTTCGCCA CTGGTGTTCT
810 787r szo sao MO eso sso svo aao sso soo
s sus oif
STB245 TGCGAATATC 'rAccumc ACCTCTACLC 'rcocm'rrcc ACTCACCTCT CCCGAACTCA AGATCTTCAG TATanccc mrrcrcam TTGAGCTCCA
910 920 930 940 9so0 960 970 s80 990 1000
emsmlmes s K v o bomeall vamsBemonll mmenBnmne | vonnlfinemn | osmalimee § s sosBmemnh ~ose ool wouloaal oo oo rad
STB245 GGATTTCACC CCTGACTTAA AGACCCGCCT ACGCACCCTT TACGCCCAGT GATTCCGAGC AACGCTAGCC CCCTTCEREN EEEBccacGA
1010 1020 1030 1040 1080 1060 1070 1080 X 1090 1100
A e N ails oeo ) . e N N < fie ol s fipn vl
STB245 Acrnoccoc GGCTTATTCT TGCGGTACCG TCATTATCTT CCCGCACAAA AGAGCTTTAC AACCCTAGGG CCTTCATCAC TCACGCGGCA TGGCTGGATC
lllﬂ 1120 1130 1140 1150 1160 1170 1180 1190 1200
-1 o <m Biwm el ws 5 oo s fae wisil
STB245 mocmccc ccn'rc'rca ATATTCCCCA _ -GGAGT ncccccc'rc. Tcrcchccc ARTGTGGCTG ATCATCCTCT CAGACCAGCT
1210 1120 1230 3 3'- 1240 1250 1260 1270 1280 1290 1300
-0 b -1 - B R B - - B
STB245  ACTGATCGTC Gccnoc'ru cccnnccr CACCAACTAG CTAATCA! AC ccoooccorr crrrcsocm nn'rcn"rc ccccruc-oc cnncccc'r
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
e st P e | etasiliame § 6 wes fan sl v dfasasal ms ol swed swenili wowd @ asilses o § s sen jese Jfl sewe Peae o] sesw feras el
STB245 ATTAGCTGAA GTTTCCCTCA GTTGTTCCGA ACCAARAGGT ACGTTCCCAC GCGTTACTCA CCCGTCTGCC GCTGACATAT TGCTATGCCC GCTCGACTTG
1410 1420 1430 1440 1450
-1 -0 B R T - |
STB245 cncTGrrn GCCTGECGEC AGCGTTCGCT
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Figure G.16 Sequence of 16S rDNA of B. japonicum STB245 with sequences of primers

in boxes.



STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264

STB264
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10 20 30 40 50 60 70 80 30 100
e

wisioceiliansves savese fom vl e a el aen § e aslicun b s osnlies s b sses besses - spsumcedll ssbamersifitrsswaeil nsnanillsesieza T

ﬁ CACCCCAGTC GCTGACCCTA CCGTGGCCGG CTGCCTCCCT TGCGGGTTAG CGCACCGTCT TCAGGTAAAA CCAACTCCCA

]492.- 110 120 130 140 150 160 170 180 190 200

sl msesitEreoal = F oo o ligimein k. miniliaigan il mmieileos = [ o smmbes aw) ssen o Boa sl s s sl s ww < oibs i |

TGGTCTGACG —c. GGAACGTATT CACCGTGGCG TGCTGATCCA CGATTACTAG CGATTCCAAC TTCATGGGCT CGAGTTGCAG
210 l385r zzo z:m 240 250 zco z'm zeo 290 ;on
- - -1 - - I

AGCCCAATCC GAACTG Ac GGCTI'I'TTGA cA'rn'ccaAA GGGTCGECCC TTAGCATCCC ATTGTC)CCG m cccncccccr

310 :zn 330 340 aso 350 370 ]24"‘ :qeo 390 400
-1 -1 ceels

w -
AAGGGCCATG AGGICTTGAC GTCATCCCCA CCTTCCTCGC GGCTTATCAC CGGCAGTCTC CTTAGAGTGC TCAACTAAAT GGTAGCAACT AAGGAC
410 420 430 440 450 460 470 480 490 500
S M e 1 B S I e e | s o M (R v~ PO Y, ¢ O WY TN 7 S, oo | PO
-CGGGACT TAACCCAACA TCTCACGACA CGAGCTGACG ACAGCCATGC AGCACCTGTG CTCCAGGCTC GAAGAGAGGG TCACATCTCT
llDOr s10 szo 530 540 sso ssn 570 580 590 600
1

| s N o ) siales:
GCGACCGGTC c‘rccncnc-r cuoocc*rco TAAGGTTCTG ccccmcc'r ccuT‘rA.uc cncnoc-rcc ACCGCTTGTG ccmccci ﬁ
610 620 530 640 650 660 D 680 690 907‘- 700
A : saf

PR . ] .. .- -1 B -1 -0 -1 - P
ﬁru rc-rrcccncc GTACTCCCCA c-occcu-rcc TTAAAGCGTT AGCTGCGCCA CTAGTGAGTA AAcccm:nA CGGCTGGCAT TCATCGTTTA
710 720 730 740 750 760 770 780 790 800
=i peilis vime B o s sl e o) ooos fiais oo} miweilis e s cnifleamn | aniesileee | swes less sl ssmsibeenel swaEls s s sl s ail)s e
CGGCGTGG., ﬁ dcc'rc- TTTGCTCCCC ACCCTTTCGT GCCTCAGCGT CAGTACCGGG CCAGTGAGCC GCCTTCGCCA CTGGTGTTCT
810 787r ezo sao tuo 850 860 avo seo 890 900
- - -0 - - -1 -1 - -1
'rocounrc ncourrrc ACC‘I’CTACAC *rcccnc-rrcc ACTCACCTCT CCCGGACTCA AGATC‘ITCAG n-ruuc-cc AGTTCTGGAG TTGAGCTCCA
s10 920 930 %40 950 960 970 980

L LR T o U T (e O T TR i TR TR i (e Ty T e B 1 o
GGATTTCACC CCCTGACTTA AAGACCCGCC TACGCACCCT TTACGCCCAG TGATTCCGAG CAACGCTAGC ccccrrci ﬁ BEEEEccace
1010 1010 1030 1040 IDSO 1060 1070 1090 ‘191‘ 1090 1100
- B -1 B - -0 -1 -0 -1 - b -1
ARGTTAGCCG GGGC1TA1"I‘C TTGCGGTACC GTCATTATCT TCCCGCACAA AAGAGCTTTA CAACCCTAGG GCCTTCATCA c-rcncoccoc nccc-rccn
1110 1120 1130 1140 1150 1160 1170 1180 1190 lZDl)
R B T - o x 15
CAGGGTTGCC CCCATTGTCC AATATTCCCC Aﬁ dGGAG TTTGGGCCGT GTCTCAGTCC cum'rood cA'rcrrccrc TCAGACCLGC
1uo 1220 1230 343r xuo xzso 1260 1270 xzso uso 1300
o o - = Kpe
ncmucc‘r coccr'roc'rc AGCCATTACC TCACCAACTA GCTMTC.IGA CGCGGGCCGA TCTTTCGGCG nunc-rrr ccccc‘ruoc GCTTATCCGG

1310 1320 1330 1310 1350 1360 1370 1380 1390 1400
-1 L -1

-1 -1 -0 .
TATTAGCACA AGTTTCCCTG TGTTGTTCCG AACCAAAAGG TACGTTCCCA CGCGTTACTC ACCCGTCTGC CGCTGACGTA TTGCTACGCC CGCTCGACTT
1110 1420 1430 1440 1450
- -1 - - - 1
GCATGTGTTA AGCCTGCCGC CAGCGTTCGC
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Figure G.17 Sequence of 16S rDNA of B. yuanmingense STB264 with sequences of

primers in boxes.

STB250
STB250
STB250
STB250
STB250
STB250
STB250
STB250
STB250
STB250
STB250
STB230
STB250
STB230

STB250

10 20 30 40 50 60 70 80 90 100
sheslissnl coamelodne . voe Voros sl msmaalisis s} o o/l wastlil wapoglis wonsl % vl e o o mas ) scas gl 18 akess Vaiws 5
ﬁ BCACCCCAGT CGCTGACACT ACCGTGGCCG GCTGCCTCCC TTGCGGGTTA GCGCACCGTC TTCAGGTAAA ACCAACTCCC

]492.- 110 1zo 130 140 150 160 170 180 190 200

] ) s e foses ol SSEIRE cnll swis il s PRI R b 5 sl o b« oo Bl = misen Bmsein o

ATGGTGTGAC GG(— h GGGAACGTAT TCACCGTGGC GTGCTGATCC ACGATTACTA GCGATTCCAA CTTCATGGGC TCGAGTTGCA
210 13851- zzo z:oo 240 250 zso 270 zao zso 300
- ol -1 -1 -1
GAGCCCAATC CGAACTGAGA ccccrrmc AGATTTGCGA AGGGTCGCCC C'rnccrrcc cn'rc‘rcxcc om c.cccmcccc
310 3zo a:u 340 350 aso 370 1241[ aso 390 wo
-1 s los 5md iF- s U
TAAGGGCCAT GAGGACTTGA ccmcu‘cccc ACCTI‘CCTCG CGGCTTATCA ccaocm'rc’r CCTTAGAGTG c‘rcucnu Tocnccuc 'ruccaccﬂ
410 120 (30 440 450 460 070 480 490 500
cefocee) coeeclenn. B -1 -0 -1 - -1 -1 -1 -1
-ccccxc 'rrucccuc ATCTCACGAC ACGAGCTGAC GACAGCCATG CAGCACCTGT GTI'CCAGGCT CCGAAGAGAA GGTCACATCT
l100r sm szo s:m sco 550 sso s’m sao $90 600
e ks s bt f e -

c‘rccmccoa ch*romcu' o'rcnocccr oc.'rnocm TGCGCGTTGE G‘!‘CGAATTAA Accxcnccr ccnccocrrc- chccocrci

610 szo 630 sco sso 660 670 sso sso 907r 700

PO L < ¢ U oz o1 Al - e <
“‘r ANTCTTOCGA ceomacTece CAGGLGGART GCTTAMMGEG TTAGCTGCGE CACTAGTGAG TARACCCACT AACGOCTGGC ATTCATCGTT
710 720 730 740 750 760 770 780 7%0 800
ok viheis warlky paasle sl el lf omow ber el rous sl medlh rmeneinilie sewl] v arsifioemgas B s swssieces S s e 20w Ve )
TACGGCGTGG T EBEREERICC TGTTTGCTCC CCACGCTTTC GTGCCTCAGC GTCAGTATCG GGCCAGTGAG CCGCCTTCGC CACTGGTGTT
r 920 830 810 850 850 870 890 590 900
i « s il T -
CTTGCGAATA 'rcTAcourr ‘nucc‘rcnc Acrcccncrr ccxc‘rcAccr c‘rccccucr cucnc‘r‘rc Ac'rncma GCAG'ITCTGG Aorrcn;c'rc
910 sz0 230 940 950 960 970 s80 990 1000
i B i b iwvs il susa § win wslliosess 5 BT noete U n b sioie Sbs sl o oateiloisaod omeesablscaicts B o woiib sawal = P 1S
CAGGATTTCR CCCCTGACTT ARAGACCCGC CTACGCACCC TTTACGCCCA GTGATTCCGA GCAACGCTAG cccccrrci ﬁ ‘ocxc
1010 1020 1030 1040 1050 1060 1070 1080 519]' 1090 1100
B I - - B -1 -0 - - -
GuG‘rercc GGGGCTTATT c'rmcc,cuc cGTCArrnc 'rrccccuu AnGAoc‘r'rr ACAACCCTAG GGCCTTCATC ACTCACGCGG CATGGCTGGA
1110 1120 1130 1140 1150 l.\SD 1170 1180 1)90 1200
e oifie x «§ ssesll ssashs ). -0 -1 -
TCAGGGTTGC CCCCATTGTC cu’un‘ccc ca T3 A (TITTGGGCCG TGTCTCAGTC CCAATGTGGC Tcncnccr CTCAGACCAG
1210 1220 1230 343!‘ 1240 1250 usu 1270 1280 1290 1300
seswre Feamieill (oo slic s o s elececl coacle B -1 B -1 -0
CTACTGATCG TCGCCTTGGT GAGCC. AC CTCACCAACT AGCTAATCAG Lcocsooccc A'rcmcacc GATAAATCTT TCCCCGTAAG c-cc‘nnccc
1310 1320 1330 1340 1350 1360 1370 1380 1330 1400
s eihe Y sl wres i sl s sielenine § 5 ses bame il simmr boe sl mmin aibows vmill omwsills vow | smssfaeis § s s Jewmel s ens v o
GTATTAGCAC AAGTTTCCCT GTGTTGTTCC GAACCARAAG GTACGTTCCC ACGCGTTACT CACCCGTCTG CCGCTGACGT ATTGCTACGC CCGCTCGACT
1410 1420 1430 1440 1450
§ 0% Pelewall e bs sl @ solineiao U = aye Riorm e Y e %
TGCATGTGTT AAGCCTGCCG CCAGCGTTCG cﬁ ﬁ ]
2"

Figure G.18 Sequence of 16S rDNA of B. japonicum STB250 with sequences of primers

in boxes.
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10 20 30 40 50 60 70 80 20 100
- & 5 & sqae plhvesa): an eads senl s aolls ven 3wl g ¥ iscadogaal svoidves v nosel s 5, 3 Bed B
BCACCCCAGT CGCTGACCCT ACCGTGGCCG GCTGCCTCCC TTGCGGGTTA GCGCACCGTC TTCAGGTAAA ACCAACTCCC
1492r uo 120 130 uo 150 160 170 180 190 200
- 1 <0 -1 - - - -1 - I
ATGGTGTGAC GGCH ﬁ ccauccn'r TCACCGTGGC GTGCTGATCC ACGATTACTA GCGATTCCAA CTTCATGGGC TCGAGTCGCA
uo 1385!’ zzo 230 240 250 260 270 280 290 300
- Ao e ik e 8y | </ n=aih AT P Y TP ey e
GAGCCCAATC CGAACTGAGA cc.ocmm TTTGCGA AGGGTCGCCC CTTAGCATCC cwromncc ocﬁ “ GCCCAGCCCG
310 320 330 340 350 360 370 12411' :mo aso 400
- b - - - - B -1 B - -0
TAAGGGCCAT GAGGACTI'GA cc-n:rrcccc ACCTTCCTCG CGGCTTATCA CCGGCAGTCT CCTTA AGTG c1'cncuu. TGGTAGCAAC TAAGGAC
10 420 430 440 450 460 470 480 490 500
5 dietone: | Nakararm bos sa)) e s ailElERERY e srolle S s b s § s il Bs sesi) sl i ahies fes o FPERE Yy
BERBCGGGAC TTAACCCAAC ATCTCACGAC ACGAGCTGAC GACAGCCATG CAGCACCTGT GTTCCAGGCT CCGAAGAGAA GGTCACATCT
11001' s10 520 sso sqo 550 560 s7o sao soo
. . <P vein )
CTGCGACCGG TCCTGGACAT GTCMGGGCT ccrnccrrc 'rccccc'n'oc GTCAATTAAA cucrroc-rc ucccc‘n‘c'r cccccccc. P
610 520 630 640 650 660 670 630 590
R ) sl =it szl
A X 'rroccxc ccncrcccc AGGCGGAATG CTTAAAGCGT TAGCTGCGCC ACTAGTGAGT AAACCCACTA ACGGCTGGCA -rrcncc'rrr
710 720 730 740 750 750 770 780 790 EDO
TS P QY S | T (g e
ACGGCaTooA ﬂ ﬁcc*r GTTTGETCCE CACGETTTCG TOECTCAGES TCAGTATCO6 GOCAGTGAGE CGCCTTCOEE ACTGGTGTTC
810 787r sz20 830 840 850 860 870 880 890 900
seomechiate s ol Sl i Sl secimmliasill s e e i e il e P ) e o s | sl o By s semiliSins b s o Bkt s
TTGCGAATAT CTACGAATTT CACCTCTACA CTCGCAGTTC CACTCACCTC TCCCGAACTC AAGATCTTCA GTATCARAGG CAGTTCTGGA GTTGAGCTCC
910 szo0 930 940 950 960 970 1000
% siaiil sglie s varer fleem S S aale B Seld i o benge ) sanede il 5 i ok bileE velieen s v ol -
AGGATTTCAC CCCTGACTTA AAGACCCGCC TACGCACCCT TTACGCCCAG TGATTCCGAG CAACGCTAGC ccccrrc ACG
1010 1020 1030 1000 1050 1060 1070 1080 l l' 1090 1100
-0 - N -1 -0 B R R R B -
ncTncccc GGGCTTATTC TTGCGGTACC GTCA'ITATCT 'rccccc:ucu ncmcrrn uccanGG ccrrcxrcu: TCACGCGGCA TGGCTGGATC
1110 1120 1130 1140 1150 1160 1170 1180 1190 IIDO
&5 i@l | uuesliianal o - -3 N <oz g I e 4
AGGGTTGCCC CCATTGTCCA ATATTCCCCA “ -GGAGT mcccccm TCTCAGTCCC AATGTGGCTG ncncm'c-r cmncuocr
1110 1220 1230 343|- 1240 J.zso 1250 1z7u 1280 1290 1300
-0 - B | B I -1 - B - -0 -1 B
Acrcncc'rc GCCTTGGTGA GCCATTACCT cxccucnc cnrrcuuc cccchcoxr c1'1-rco<;cm TARATCTTTC CCCGTAAGGG CTTATCCGGT
1310 1320 1330 13‘0 IJSO 1360 1370 1380 1390 1400
e R | -1 -1 R B | B | BRI - -0
ATTAGCACAA GTTTCCCTGT GTTGTTCCGA ACCAAAAGGT ACG‘I‘I‘CCCAC cccn.\cru cccc-rcmcc GCTGACGTAT TGCTACGCCC GCTCGACTTG
1410 1420 1430 1440
s cdils sws § o seatee S ssems fae )l psasnfeleree s e s
CATGTGTTAR GCCTGCCGCC AGCGTTCGCT _ ﬁ
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Figure G.19 Sequence of 16S rDNA of B. japonicum STB310 with sequences of primers

in boxes.
SO 70 80 S0 100
2l 0w« oo B Y cua o + B 5
STB327 F ﬁ .ucccc‘c TCGCTGACCC TACCGTOGCC GOCTOECEEE TTTCGGTTAG CGCACCGTCT TCAGOTARAA CCAACTCCCA
ISD 160 170 180 1%0 200
< ooyl nue e st s sl S8 3 senJEmal se05 heni ol
STB327  TGGTOTOACG ocﬁ _o GOAACGTATT CACCOTGGCE TGCTGATCCA CGATTACTAG CGATTCCAAC TTCATGGGCT CGAGTTGCAG
zm 1385r zzu z:ao 240 zso 260 zvo 280 250 300
s 5 - - lls o B or o Fale O B e S somrs Bowacsl]
STB327 Accccu'rcc GAACTGAGAC GccrrrrrcA GATTTGCGAA GGGTCGCCCC 'ruccrrccc ATTGTCACCG cﬁ BEESRESRG CCCAGCCCGT
no 320 aso 340 aso 350 370 124" :uo 390 400
- b -1 -1
STB327 nccoccu'c AGGACTTGAC GTCATCCCCA CCTTCCTCGE GGCTTATCAC cc.ccmrcrc crn\mc'rcc TCAACTAAAT ccnccncr uGcAcd
410 420 430 440 450 460 470 480 490 500
shsiect ool M e e Y SR e | o B S 2 2 N w el G b sl s s B ool sue o Fece ool
STB327 ERBCGGGACT TAACCTAACA TCTCACGACA CGAGCTGACG ACAGCCATGC AGCACCTGTC TCCGGTCCAG CCGAACTGAA GAACTCCGTC
llOOr s10 szo sau sw 550 sso svo s80 590 600
Ty -1 e Baze il sawos silfminie
STB327 'rcrccnc'rcc GCGACCGGGA 'ro'rcucooc 'rcc'rnco'rr crccccc'rrc ccrccurn uccAcncc TCCACCGCTT GTGCGGGCCC m
610 szo s:w 640 ssu 660 670 seu sso 9071 700
L) s | Ny wilbsinie o4 «f
STB327 ﬁ 'ru'rcrrcco Accauc-rcc CCAGGCGGAR chrrumc c.rrAccmcc- CCACTAGTGA GTAAACCCAC -rucoocmc cxrrcrrcc*r
710 720 730 740 750 760 770 780 790 800
sepe boeeell wistzaes b s soilioson b o smmilomns § woself ven 2 | < sembane dl e Pe sl 555 8 e sl o o Fas mol
STB327 TTACGGCGTG G. CTGTTTGCTC CCCACGCTTT CGTGCCTCAG CGTCAGTATC GGGCCAGTGA GCCGCCTTCG CCACTGGTGT
sxo 787r azo sao 840 eso 860 870 280 sso 200
. ) ot 5 B, % Fris il s
STB327 'rcrrocau'r rrc-uccur -rrcxccrcn uc'rcccmr 'rccu:'rcncc Tcrccccuc TCARGATCTT CAGTATCAAL c.ccmn-cm GAGTTGAGCT
SID 920 930 9‘0 950 960 970 590 1000
STB327 ccmc.n'rrc ACCCCTGACT 'rmcxcccc ccncccxcc cmAcoccc AG'I‘GATTCCG Accucocn GCCCCCT]‘C. mca
1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
- -1 -1 -1 - | -
STB327 CGAAGTTAGC cococc-ru'r 'rcn'ocoon CCGTCATTAT CTTCCCGCAC uncmcrr TACAACCCTA c.c;c;cc'rrcrr CACTCACGCG GCATGGCTGG
1110 1120 1130 1140 1150 1160 1170 1180 11%0 1200
sasas flasassad) wis welaaien | waselasslh Senshess el i s B c Bl ey Fove soil sconpiellis o ssotll sossim o ibisrsnenaill Bas mioiblesorece bt smesWienssas )
STB327 ATCAGGCTTG CGCCCATTGT CCAATATTCC CCARRIEINNEN BENMMERWIGG AGTTTGGGCC GTGTCTCAGT CCCAATGTGG CTGATCATCC TCTCAGACCA
um 1220 1230 343.- 1240 1250 1260 1270 1zeo xzso noo
ol pme b o fams o <) »Fiew sl i
STB327 Gcnc-rcnc GTCGCCTTGG TGAGCCATI'A CCTCACCAAC TAGCTAATCA GACGCGGGCC GATCTTTCGG cr;nunc'r 'rrcccccn'n GGGC'ITATCC
1310 1320 1330 1340 1350 1360 1370 1380 13%0 1400
srim o Plarwrsrar bl wsew sl svral] e s@llfovas s saafues 5 swes P ol s lei sl oas Had il e o Eammall axs sl satall mue smille meoce
STB327 GGTATTAGCT GAAGTTTCCC TCAGTTGTTC CGAACCAAAA GGTACGTTCC CACGCGTTAC TCACCCGTCT GCCGCTGACA TATTGCTATG CCCGCTCGAC
l(lﬂ 1020 1030 1440 1050
oo
STB327 nocrrc'rc'r Tucccrccc cccmccnc Gc1_ _ n

Figure G.20 Sequence of 16S rDNA of B. elkanii STB327 with sequences of primers in

boxes.
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10 20 30 40 50 60 70 80 90 100
sofnaa b cosabataol omn biveee il wonnile viom | meness s o] snerie faw anilby waesllses ol caewls s ) sssmiees Gl ses o kessul
STB8 ﬁ ‘l‘ﬂ GATCAAGTCC CTTGAACCGC ATGTCGTGAG TCTATCCATC GTGTGGATGT GTTCTATCGA AACAATCGAT TTTACCAAAC
nodYT 110 120 130 140 150 160 170 180 190 200
--~~I----l‘---l-~--l<-~~l--~-l--«-I--»~I-~--l-~-»|-~~-I----I----I~<-~I--v-l~-<~i----l----l--~-I----I
STB8  TGCGGATTGT TGGATAGCAA ACATCAGTTT GGAAAATGAA TTAGGTATGC CACGATGGCT ATTGGTCGTA CGCGGGCTCC GAGAAGAAAT CCTGGACGTG
210 220 230 200 2s0 260 270 280 290 300
-1 - B B -1 - V- B B -l -1 -1
STBS ccmouvro ccsu-rccc'r o'roccuorc ocnrc-rc-ro cccc;cccc-c GTTOCGCCTG runoorc,c GACTCTCACG CGATGCGACG cncocmoc
310

STBS c‘rccnnuc crrcanmc occrrccuc ccmccnx chccd ﬁ []

nodYf

Figure G.21 Sequence of nodY of B. elkanii STB8 with sequences of primers in boxes.

10 20 30 10 50 50 70 80 90 100
.. -0 -1 B -1 - -0 -1 -0
STB30 ﬁ _‘!‘TAG ATCGAGTCCC TTGAACCGCA TGTTGTGAGT chccncc mmcncrc TTCTATCGAR ACAATCGATT T!'ACCAAA'!T
nodYr uu 130 140 150 160 170 180 190 200
B I B BEEIIRN I | B R I I - B B e B I B R |
STRIN t‘-l‘(‘vl"-l'vlTI"TI' f‘-(‘lTlG(‘lAl {‘TGI GTTTG ARARAGTAAC rlf‘-{';(‘lt'l{'f‘ ACAATGCTTT LT vGT('f"l'l'r‘ l(‘-GT{ZlG("N' Al‘-l(‘.(‘-lll(‘v(‘. TCOCTGGACGT
210 220 230 200 250 260 270 ZGD 250 300
- -1 -0 - -1 -
STB30 GCGAGCGCGC cscccn-rcc GTITCATGGG COTETACAGE CoeeTETE GAGCCGTGTT occ-rc-rcccr ccouc'rccc. c-rccrrmc'r csc.cncccc
310 320 330 3(0 350 60
=%

STB30 GGTCCGATAA ACCTI'GGTAT GGTGACGCCA TCCGT‘ITCCA TA‘!TCGA‘

nodYf

Figure G.22 Sequence of nodY of B. japonicum STB30 with sequences of primers in

boxes.

10 20 :D QO SD 50 70 90 90 100
STB54 ﬂ *ru cxrcom‘rcc c‘rrcnccsc ATGTI‘GTGAG Tcn'rccATc GTGTGGATGT GTI‘CTATCGA ucu'rcon 'rrrnccun
nadYr 110 xzo x:so no 1so 160 170 nn nsn zno

-1 -0 .- -1 -0 -1 - B
STB54 mcoocrmr 'roGAnocu ACTGMGTTr Guumru ccnccuuc cucnncc-rr TATGGTCGTT CAGGTGAGCT c AGGMAG CTCCTGGACG
210 220 Z30 ZQ 250 260 270 280 190 300

|- -1 - B B -1
STB54 TGCGAGCGCG CCGCCGATTC CG‘I'TTCATGG GCGTCTACAG GCGCGTCATG CGAGCCGTGT TGCGTCTCCG TGCGMGTGC GCTCGT‘ITGG TCGGCAAGCG

310 320 330 340 350 360
Sopsre Booe Bl Enediiic voma § 5 won ftaiail s s dF sos ol s s
STB54 GGGTCCGATA AACCTTGGTA TGGTGACGCC ATCCGTTTCC nn'rccd ﬁ 1]
nodYf

Figure G.23 Sequence of nodY of B. japonicum STB54 with sequences of primers in

boxes.

10 20 30 40 50 60 70 80 %0 100
. S e I B B T T e (o S i R [ i ey oy ey e e T T T
STB67 iTTAGA TCGAGTCCCT TGAACCGCAT GTTGTGAGTC TATCCATCGT GTGGATGTGT TCTATCGAAA CAATCGATTT TACCAAATTG

nodYr uu 1zo uo 140 Lsn xso 170 un 190 200
ceele abenecd o | A cheein)
STB67 CGGGATGTI'G GATAGCAMC TGMGTTTGA AMAGTMCC AGGCACACCA CAATGCTTI'A TGGTCGTI'CA GGTGAGCTCA GAGGAMGCT CCTGGACGTG

210 220 230 240 2s0 260 270 280 290 300
= smlisieae | s a9 Vo sio e igeline s igmn el mee L e s Brise ol o wvers R onililon ot cens femaw) e aelsans b sees bew gel
STB67 CGAGCGCGCC GCCGATTCCG TI'I‘CATGGGC GTCTACAGGC GCGTCATGCG AGCCGTGTI‘G CGTCTCCGTG CGAAGTGCGC TCGTTTGGTC GGCAAGCGGG

310 320 340

STB67 c'rcccnun ccmc*rnc c'rmcoccn cccmccn ATTCGd ﬁ .

Figure G.24 Sequence of nodY of B. japonicum STB67 with sequences of primers in

boxes.
su b %0 so 70 eu 90 100
R SN el B A
STB96 ﬁ _’ruo nccnc'rccc ncnccocx TGTTGTGAGT cn‘rccrrcc. TGTGGATGTG m‘c‘rncca uchcGA'r TTTACCAAAT
nodYr uo zu mn uo 150 1sn no 180 190 zuu

-1 - -1
STB96 TGC GGGATGT TGGATAGC AA AC TGMGTI’T GMAMGTM C C AGGC ACAC C ACAATGCTI‘ TATGGTC GTI' C AGGTGAGCT C AGAGGAAAG C TC C TGGAC G

210 220 230 z40 250 260 270 z80 290 300

R I e R ) e s | e e P o o e ey LS BRI IR |

STB96 TGCGAGCGCG CCGCCGATTC CGTTTCATGG GCGTCTACAG GCGCGTCATG CGAGCCGTGT TGCGTCTCCG TGCGAAGTGC GCTCGTTTGG TCGGCAAGCG
310 320 330 340 350 360

ges il siwisi) oipseibewis ol s ellis ses b ewms bwawwih eoenilis sisml svanie)enca si). sveie
STB96 GGGTCCGATA AACCTTGGTA TGGTGACGCC ATCCGTTTCC ATATTCGARE FiENNENER BEE
nod’

Figure G.25 Sequence of nodY of B. japonicum STB96 with sequences of primers in

boxes.
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10 20 30 40 50 60 70 80 S0 100

PR R smsimimwns B & ows fos sna]ll weaills swend cawe Pens ol sessbsismnd 95 a0l cse oF EERE R BRI [P I I |

STB119 TTAGATCAAG TCCCTTGAAC CGCATGTCGT GAGTCTATCC ATCGTGTGGA TGTGTTCTAT CGAAACAATC GATTTTACCA AACTGCGGAT
nodYr

110 120 130 140 150 160 170 180 150 z00
s xlilis

PR L voel woee Jomsal) wvse faann | oa LN E R I SN S, EEE RS R NPT DR |

STB119 TGTTGGATAG CAAACATCAG TTTGGAAAAT GAATTAGGTA TGCCACGATG GCTATTGGTC GTACGCGGGC TCCGAGAAGA AATCCTGGAC GTGCGAGGAT
210 220 230 240 250 260 270 280 250 300

o 2bs > vedbigsbii Vapbe o | o sivie bospmgl coanailie ol » o all 50 e el s s WEBR L S5 e | mim cemd snie ol smn o Fvce ol

STB119 CTGCCGAATC CGTGTGCGAA GTGGCTATCT CTGCCGCACG CGCGTTGCGC CTGTTATAGG TGCGACTCTC ACGCGATGCG ACGCTAGGCR GGCCTCGATA

310 320 330 340 350
et e o e e Wi B s wrs Lo sielh ters oias §
STB119 AARCCTTCGTA TGCGCGTTCC ATCCCTTTCC ATATC

nodYf

Figure G.26 Sequence of nodY of B. elkanii STB119 with sequences of primers in

boxes.
10 20 30 10 50 60 7D 80 90 100
A0 ) )
STB120 ﬁ d‘rnc rrcncrccc 1-rcuccocx TGTCGTGAGC 'rcnrccnc cc-rcmonc 1'GTTCTA‘!'CG AAACAATCGA *n-rnccnu

nodYr 110 120 130 140 150 160 170 180 10 200
- -0 -

. 1 ¥
STB120 crccccrrrc 'rrcoA'rAGCA ucrrcmrr -roc.unmn Arnocnrc cuccnooc nrroc-rcar ACGCGGGCTC CGAGAAGAAA chrGGAccr
210 220 230 240 250 260 270 280 290 300
<o s oflie cwed o eoilontanifl s Raesiol s silee = bis ooihes sl m el e | cacnme ] sssolll Siee ol e | ceimtte Dt s} s s lls coald
STB120  GCGAGGATCT GCCGAATCCG TGTGCGAAGT GGCTATCTCT GCCGCACGCG CGTTGCGCCT GTTATAGGTG GACTCTCACG CGATGCGACG CTAGGCAGGC
310 320 330 340 350 360
o ol
STB120 c-rccnnu: CTTCGTATGC Gcc'n'ccnc cc-rrrccu'x 'rcocc—
nodY?

Figure G.27 Sequence of nodY of B. elkanii STB120 with sequences of primers in

boxes.
10 20 30 40 50 60 70 80 S0 100
< csaRescih s be- e cmvellisotiall s o el sl v || % e bemmlll mm ollis s ) s s Ren il reaie b e b 5 St 0. <ol
STB147 ﬂ TTAG ATCAAGTCCC TTGAACCGCA TGTCGTGAGT CTATCCATCG TGTGGATGTG TTCTATCGAA ACAATCGATT TTACCAAACT
nodYr 110 xzo uo uo 150 160 170 xsu 150 200

-0 -1 L -1 sl
STB147 GCGGATTGTI' GGAT GCAAA CATCAGTTFG GAAMTGAAT TIOGTATGCC ACGATGGCTA ﬂGGTCGTAC GCGGGCTCCG AGAAGAAATC CTGGACGTGC
210 220 230 240 250 260 270 280 290 300
== maiblecs e o | Tnerwaisis sai ) wsmelasiisll gine Ve aail oS e b 2 Sios bensml wameile Soe ¥ ke hoimime b vipe iliisiass | sisoepegl siei o)k
STB147 GAGGATCTGC CGMTCCGTG TGCGAAGTGG CTATCTCTGC CGCACGCGCG TTGCGCCTGT TATAGGTGCG ACTCTCACGC GATGCGACGC TAGGCAGGCC
310 330 :ND

STB147 TCGATAAACC 'rrccnmcc ccnccncc CTI'rCCATAT ccocﬁ h

Figure G.28 Sequence of nodY of B. elkanii STB147 with sequences of primers in

boxes.

10 20 30 40 50 SO 70 80 50 100

-0 -1 B B -1 -0 -1
STB169 ﬁ dTTAGA TCG!GTCC'XT TGAACCGCAT GTTGTCAGTC TATCCATCET GTGGATGTGT TCTATCGARA CAATCOATIT TACEARATTC
nodYr 110 120 130 140 150 160 170 130 130 zoo
.. - . -1 ... D N BRI Y
STB169 coccnc'n'c GATAGEAAAE 'rcua'rrroA AAAGTARTT AGGCACACCA CAATOGTITA TCOTCOTITA GOTEAGETER uAGAuAGCG CoTAGAEGTE
210 220 230 z40 250 260 270 280 290 300
ceew .-..I.AA.]....|AA..|....|.,..|.A..|....[,,..l.4..|....|-...|....| > e-wie fioe via) el vz b 2 aweBezes ol
STB169 CGAGCGCACC GCCCCATCTG TTTCATGGGC GTCTATACGC GCGGCGTGCG AGCCGTGTTG CTTCTCCGTG CGAAGCGCGC TCGTTTCGAC GCTAAGCGGA
310 320 330 340 350 360

. Escea sV sienpibeniiml smae)sda sl seme Basreed oo voillnerend
STB169 GCCTGATAAA CGTTGGTATG CGGATTTCAT CCGTTTCCAT ATTTGGENEE

nodYr

Figure G.29 Sequence of nodY of B. yuanmingense STB169 with sequences of primers

in boxes.

20 30 40 50 60 70 80 90 100

) siminie Bommorh s ol o | ¢ somis frornsreilfl mmraslfeisien ) s cempsmienl, s wellEann ) 6 sen beae b ome sl e )
ITTA GATCAAGTCC CTTGAACCGC ATGTCGTGAG TCTATCCATC GTGTGGATGT GTTCTATCGA AACAATCGAT TTTACCAAAC
nodYr 110 uo 1:0 140 1su uo 170 uo 190 zoo

) = As < | s hsisse ) -1-
STB173 TGCGGA'H‘GT mcxnocn Acnucn'r chnmu TTLGGTATGC CACGATGGCT ATTGGTCGTA CGCGGGCTCC GLGnGun cCTGGACGTc
210 zzo 230 zcu zso 260 zvo zeo 290 300
X Ao s =il s vmn) = <) Sheoed
STB173  CGAGGATCTG ccau'rccc'r GTGCGAAGTG GCTATCTCTG ccoucococ GTTGCGCCTG TI'ATAGGTGC GACTCTCACG ccn'ccmcc CTAGGCAGGC
un 3zo :nu :uo aso 360
ceeal. ). . .. e
STB173 CTCGATAAAC CTTCGTATGC GCGTTCCATC CCTI'TCCATA TC

STB173

nodYf
Figure G.30 Sequence of nodY of B. elkanii STB173 with sequences of primers in

boxes.
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10 20 30 40 50 60 70 80 %0 100

STB176 ﬁ dl TAG ATCARAGTCCC TTGAACCGCA TGTCGTGAGT CTATCCATCG TGTGGATGTG TTCTATCGAA ACAATCGATT TTACCAARCT
nodYr un J.zo uo 140 uo lsu 170 uo 190 200

-0 <0 -1

-1 -1 L
STB176 OCGGATTGTI‘ GGATAGCAAA CATCAGTTI'G GAuATGAAT TATGTATGCC ACGATGGCTA TI'GGTCGTAC GCGGGCTCCG AGMGAAATC CTGGACGTGC
L'lO ZZCI 230 240 250 260 270 280 290 300
- - b -0 -l <
STB176 GAGGATCTGC CGMTCCGTG TGCGAAGTGG CTATCTCTGC CGCACGCGCG TI'GCGCCTGT TATAGGTGCG .ICTCTCACGC GATGCGACGC TAGGCAGGCC

st
STB176 rccrnncc TTCGTATGCG coch‘rA'rcc CTTTCCATAT caoc_
nodYf

Figure G.31 Sequence of nodY of B. elkanii STB176 with sequences of primers in

boxes.
10 IIO JIO 10 50 60 70 Bﬂ 90 100
-0 - B P ... -0
STB179 G ncuc'rccc TTGAACCGCA TGTCGTGLGT CTATCCATCG TGTGGATGTG 'ITCTATCGAA ACAA'ltGATT TI‘ACCAAACT

nodYr 1:.5 120 no uo xso uo 170 uo 190 zoo
).

-1
STB179 GCGGATTGTT GGATAGCAM CATCAGTTI’G GAAAATGAAT TAGGTATGCC ACGATGGCTA TTGGTCGTAC GCGGGCTCCG AGAAGALATC CTGGACGTGC
210 T 220 230 240 ZSD 260 270 280 290 300
EETR R— | B I I . -1 L -1
STB179 GAGGATC'I‘GC CGMTCCGTG TGCGAAGTGG CTATCTCTGC CGCACGCGCG TTGCGCCTGT TATAGGTGCG ACTCTCACGC GATGCGACGC TAGGCAGGCC
310 320 330 340 350

STB179 'I'CGATMACC TTCGTATGCG CGﬂCCATCC CTTTCCATAT C

Figure G.32 Sequence of nodY of B. elkanii STB179 with sequences of primers in

boxes.
10 20 30 40 50 60 70 80 S0 100
ceofo... P - -1 -1 DL -0 -1 -1 -1
STB185 *‘l‘u GA'rcucrcc CTTGAACCGE ATGTCGTGAG Tcn'rccn‘c Grcmanc‘r G'ITCTATCGA AACAATCGAT TTTACCAAAC
nodYr 10 120 130 140 150 160 170 180 190 200

sus o i o YIS BB Al e sl S s acs FeBll) sadilhs wee ) Teasaillve s B sl eSOy oo Silinee HE. oo ] ol -t
STB185 TGCGGATTGT TGGATAGCAA ACATCAGTTT GGAAAATGAA TTAGGTATGC CACGATGGCT ATTGGTCGTA CGCGGGCTCC GAGAAGAAAT CCTGGACGTG
210 220 230 240 250 260 270 280 250
sae she smial] asselleci ol sen el den ] seeibe e il piee il soo N o cmmbeme siF s s ls vee Bosiee B sioll s ol som ] e wee foren
STB185 CGAGGATCTG CCGAATCCGT GTGCGAAGTG GCTATCTCTG CCGCACGCGC GTTGCGCCTG TTATAGGTGC GACTCTCACG CGATGCGACG CTAGGCAGGC
310 320 330 340 350 360
P |

b - ol B sl sen s
STB185 CTCGATAAAC cmcn'roc cco'n'ccrrc CCTTTCCATA 'rcood
nodYf

Figure G.33 Sequence of nodY of B. elkanii STB185 with sequences of primers in

boxes.
10 zo :m 40 so 60 7o lO 90 mo
- 1. -1 s -1
STB220 ﬁ 'l'l’AG.l Tcuo‘rccc‘r TGAACCGCAT OTCGTGAGTC Trrccrrcc'r GTGGATGTGT 'rcn'rcmu CAATCGATI’T TACCAAACTG
nodYr uo uo xso xsn no mu 190 zun

-1 -0 PR R e <
STB220 CGGAAGGTTG GATAGCMAC ATCAG’I'ITGG LAGATGMTI' AGGTATGCCA CMTGGCTAT TGGTCGTACG CGGGCTCCGA GAAGMATCC TGGACGTGCG
210 220 230 240 250 260 270 280 290 300
waslizs sof seveaswa K e ins bibeol wio omilsimmeh mmme baiemel e swilluems ol moecs basisod misomieBmcos oiff oo wlle v e snaliosss sl
STB220 AGCACCTGCC GATTCCGTGT GCGAAGTGGC TATCTCTGCC GCACGCGAGT TGCGCCTCTT GTAGGTGCGA CTCTCACGCG ATGCGACGCT AGGCAGGCGC
310 320 330 340 350

s Sibasinit onsr il k sormBowem) s aafats ol -
STB220 CGATAAACCT TCGTATGCGT GTTCCATCCC TTTCCATATC

nodYf

Figure G.34 Sequence of nodY of B. elkanii STB220 with sequences of primers in

boxes.
10 20 a0 40 50 70 80 %0 100
s smmbesrsel s s | Bosn il et PhE B T) ., o el bl et N e T S
STB238 AGA TCAAGTCCCT TGAACCGCAT GTCGTGAGTC TATC GT GTGGATGTGT TCTATCGAAA CAATCGATTT TACCAAACTG
nodYr ua lzo no 140 150 160 170 uo uo zoo

- B | el BLEEEEE ] L) DR
STB238 CGGATTGTTG GATAGCLI.AC ATCAGTI'I'GG AMATGAATF lGGTATGCCA CG&TGGCTAT TGGTCGTICG CGGGCTCCGA GAAGAAATCC TGGLCGTGCG
210 230 240 250 260 270 280 290 300

- BRI BRI I | BLEEE | -1
STB238 AGGATCTGCC GAATCCGTGT GCGAAGTGGC TATCTCTGCC GCACGCGCGT TGCGCCTGTI' .lT.lGGTGCGA CTCTCACGCG ATGCGACGCT AGGCAGGCCT
31 310

STB238 CGATAAACCT TeaTAToCeE GTTCCATECE TrrechTaTe ccc- ﬁ

Figure G.35 Sequence of nodY of B. elkanii STB238 with sequences of primers in

boxes.
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10 20 30 40 50 60 70 80 90 100

el vl contBeen sl sy Vo sl s el § o swn founsll wee sl b e Feawe | 2w Bopwelll 50 505 500 1 aossel ocoe o8

STB245 PR TTAGA TCAAGTCCCT TGAACCGCAT GTCGTGAGTC TATCCATCGT GTGGATGTGT TCTATCGAAR CAATCGATTT TACCAAACTG
nodYr 110 120 no 140 150 160 170 180 1%0 201

A sl s | A S e e .1 N P g |

STR24% rrr'.n'rr'nr. GATAGEAAAC AT{'A(‘TTN‘G AAMMTGAATT AGGTATGOCA COATGGOTAT 'rr.r'rrrnrr. COGGETCCGA GAAGAAATCR TGGACGTGRG
210 220 230 240 250 260 270 280 290 300

views s wan § oas sef s o RRERE Vs vy cvoleoselb oeem foe am niois wle vrio B simns Beomvoe B 2 econ fosen ol wace sifis wos | 5 sraradf sman ol
STB245 AGGATCTGCC GAATCCGTGT GCGAAGTGGC TATCTCTGCC GCACGCGCGT TGCGCCTGTT ATAGGTGCGA CTCTCACGCG ATGCGACGCT AGGCAGGCCT

310 320 330 340 350

soaiols ) SEBPCGRCE i 5as Feis gelibee i giee s bl sovicinl b B it sl o

STB245 CGATAAACCT TCGTATGCGC GTTCCATCCC TTTCCATATC Gsc_ TR
nodYf

Figure G.36 Sequence of nodY of B. elkanii STB245 with sequences of primers in

boxes.
20 30 ‘0 50 50 70 80 90 100
- - B R B B
STB250 TTAG ATCGAGTCCC TTGAACCGCA TGTNTGAGT CTITCCATCG TGTGG‘TGTG TI'CTATCGAA ACAATCGATT TTACCAAA'XT
nodYr 110 110 130 140 150 160 170 .IBO 190 200
- -0 - -1 -1 -
STB250 GCGGGATG'I'I' GGATAGCAM CTGAAGTTTG AAAAAGTAAC CAGGCACACC ACAATGCTI'T ITOGTCGTTC lGGTG.lGCTC AGAGGAAAGC TCCTGG.ICGT
210 210 230 210 250 260 Z"O ZBD 2%0 300
-0 - -1 b -1 - b -1 - -1
STB250 GCGAGCGCGC CGCCGATTCC GTTTCATGGG CGTCTACAGG CGCGTCATGC GAGCCGTGTI' GCGTCTCCGT GCGAAGTGCG CTCGTTI"GGT CGGCAAGCGG
310 320 330 31!1 360
PR I - b
STB250 cc'rccc AL ACCTTGGTAT ccrmcocu 'rccc'rrrcu 'rAr'rccA- — m
nodYf

Figure G.37 Sequence of nodY of B. japonicum STB250 with sequences of primers in

boxes.

10 20 30 40 50 60 70 80 S0 100

.. lllllllllllllll (IR T

STB264 “ TAG ATCGAGTCCT TTGAACCGCA TGTTGTCAGT CTATCCATCG TGTGGATGTG TTCTATCGAA ACAATCGATT TTACCAAATT
nodYr uo 120 no no 150 160 170 no 190 200

e Qe s ) -0

STB264 GCOG(.ATGTI' GGATAGCAAA c‘rc-ucmc AAAAAGTAAC CAGGCACACC ACAACGGATT TTGGTCGTTC AGGTGAGCTC AGAGGAAAGC TCCTGGACGT
210 220 230 240 250 260 270 280 290 300

3 oo Nosome Ve s 'hn oool iomewl vl seaiflls don t prosmll ams Gl cmma bEneall sendas selb sees Feeaal S5en b Sl s il s )

STB264 GCGAGCGCGC CGCCGAGTCC GTTTCATGGC CGTCTACAGG CGCGGCATGC GAGCCGTGTT GCGCCTCCGT GCGAAGTGCG CTCGTTTGGT CGGCAAGCGG

310 320 330 340 350 360
ol e R e N W~ 1o o e TR S e e b e )
STB264 CGTCCGATAR ACCTTGGTAT GGGGATGCCA TCCGTTTCCA TAT‘I‘CGd 5. 1]
nodYf

Figure G.38 Sequence of nodY of B. yuanmingense STB264 with sequences of primers

in boxes.
10 ZO 30 40 50 60 70 90 90 100
5 ¢ s ls B - B -1 B -1 -1 -1
STB310 A T CGAGTCCC'I'I‘ GAACCGCATG 'ITG'I'GAGTCT ATCCATCGTG TGGATGTGTT CTATCGMAC AATCGATI ll ACCAAATI‘GC
nodYr 110 12 no 140 150 xsu no Aso 190 200
o)

DL I - B - -0 -1 L L
STB310 GGGATGTTGG ATAGCAMCT GuGTlTGAA MAGTAACCA GGCACLCCAC AATGCTI'TAT GGTCGTTCAG GTGAGCTCLG AGGAMGCTC CTGGACGTGC
210 220 230 240 2s0 260 270 280 290 300
sioinie bioow w8 e ailie eiwis | v aess Qoiwnlll s cmillosian §u siafenn EF son b smel s w5 Fe sl 55 e laied 0 sees o Bagmoesnl o sisilis sunie §
STB310 GAGCGCGCCG CCGATTCCGT TTCATGGGCG TCTACAGGCG CGTCATGCGA GCCGTGTTGC GTCTCCGTGC GAAGTGCGCT CGTTTGGTCG GCAAGCGGGG
310 320 330 340 350 360

samse foe sl e sz omnl ewen Fonomelh s aallisens b 5 son Faes il
STB310 TCCGATAAAC CTTGGTATGG TGACGCCATC CGTTTCCATA ncc_

nodYf

Figure G.39 Sequence of nodY of B. japonicum STB310 with sequences of primers in

boxes.

10 20 30 40 50 60 70 80 90 100
- . ssesibe sioe b ooieie Voiraaill veraimsilomans |« oo P ol wadslfe sms | s sealan oell am sl vat 2l Sen s bes sl ios ssiliasiag |
STB327 ﬁ BB TTAGAT CAAGTCCCTT GAACCGCATG TCGTGAGTCT ATCCATCGTG TGGATGTGTT CTATCGAAAC AATCGATTTT ACCAAACTGC
HOdYr LID 120 130 lCD 150 .ISO 170 IBD 190 200
.. -1 B e -1 - -1 - -1
STB327 GGATI'GTTGG ATAGCAAACA TCAGTI'I‘GGA A.u'ronru GGTATGCCAC crrcocn'rr ca-rccncoc ccccrccsm uGAuTCCT GGACGTGCGA
210 220 230 240 250 260 270 280 290 300
sans boseeil v otlie ssioll woisie beiwsalll moeellie snn § o vew e oY smios (e s ) wswm e sal ww evlliese U ons 2 ks sell s s el e )
STB327 GGATCTGCCG AATCCGTGTG CGAAGTGGCT ATCTCTGCCG CACGCGCGTT GCGCCTGTTA TAGGTGCGAC TCTCACGCGA TGCGACGCTA GGCAGGCCTC
310 330 340
sosvs bioss wieifi siors sille v mwemiureaall wme sl son § % saeiers
STB327 GATAAACCTT CGTATGCGCG TTCCATCCCT TTCCATATCG GOREREER

nodYf

Figure G.40 Sequence of nodY of B. elkanii STB327 with sequences of primers in

boxes.
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SUMMARY OF ABILITY/INABILITY OF THREE REFERENCE STRAINS AND
THREE REPRESENTATIVE STB STRAINS TO USE 95 CARBON AND
NITROGEN SOURCES

Table G.1

reference strains and by Bradyrhizobium elkanii strain STB 327.

Determination of ability/inability to utilize 95 carbon/nitrogen sources by

Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB327
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grownon TY
14791 determinations
14783 100396
15( 2nd 3m
0O-Cyclodextrin - = 4 % L
Dextrin + + + o + + 3
Glycogen - - + . 2 + =
Tween 40 ++ ++ ++ ++ ++ ++ 4
-Tween 80 ++ ++ ++ gl T 4+ P
N-Acetyl-D-
Galactosamine
N-Acetyl-D-
Glucosamine
Adonitol i - S = %+ + i
L-Arabinose ++ ++ ++ + + + 4
D-Arabitol + ++ = + + + 3
D-Cellobiose - + E = » s
i-Erythritol 2 5 =
D-Fructose + + = + 4 # S
L-Fucose + = - + + % %
D-Galactose + + + + + + %
Gentiobiose - - 5 L -
O-D-Glucose ++ ++ ++ + + + +
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB327
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grownon TY
14791 determinations
14783 100396
I 1sl 2nd 3rd

m-Inositol 2 “ = - = 5 -
O-D-Lactose - = < % L B -
Lactulose - - - = 4 +5 +
Maltose 3 3 . - L - =
D-Mannitol ++ ++ B + $ + 4
D-Mannose ++ ++ ++ . 3 5 3
D-Melibiose - = - = = . A
B-Methyl-D-Glucoside + - - 5 = = A
D-Psicose + o 5 + 5 + ¥
D-Raffinose - - B J £ - .
L-Rhamnose = + = - - + R
D-Sorbitol + < = 2 + ¥ 4
Sucrose 2 = 2 5 = 2 -
D-Trehalose - = = - = + R
Turanose 3 = - = + . "
Xylitol = + = N
Pyruvic Acid Methyl

b i +++ 4+ + ++ ++ ++
Ester
Succinic Acid Mono-

+++ +++ +++ + + ++ +
Methyl-Ester
Acetic Acid +++ +++ ST 3 ¥ + +
Cis-Aconitic Acid - = L + + . 4
Citric Acid + = 3 + + + 5
Formic Acid + + = 4 ++ ++ P
D-Galactonic Acid

++ ++ - + + ++ +

Lactone
D-Galacturonic Acid + s = - % - +
D-Gluconic Acid ++ ++ ++ + + + +
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB327
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grown on TY
147N determinations
14783 100396
o, e
D-Glucosaminic Acid + = £ + + + ¥
D-Glucuronic Acid + - = + + E
OL-Hydroxybutyric Acid - ++ ++ . 2 s
B-Hydroxybutyric Acid +4+ +++ +++ S S ey ++
Y-Hydroxybutyric Acid +++ +++ +++ + + ++ +
p-Hydroxy
+ - + + + +

Phenylacetic Acid

Itaconic acid - ++ S b + R
OL-Keto Butyric Acid - ++ + - L -
0O-Keto Glutaric Acid + ++ + + + + +
OL-Keto Valeric Acid - ++ + e - .
D,L-Lactic Acid +++ +++ +++ + ++ | ++ ++
Malonic Acid + - + + + 5
Propionic Acid ++ ++ ++ + + ++ +
'Quinic Acid + - " 5 g .
D-Saccharic Acid +++ +++ + ++ 4 ++ ++
Sebacic Acid + ” 4 + ++ ot ++
Succinic Acid +4+ +4++ +++ + + + %
Bromosuccinic Acid ++ ++ ++ + + + +
Succinamic Acid +++ +++ ++4 ++ ++ ++ ++
Glucuronamide + = = 5 3 + 3
L-Alaninamide + ++ 2 + + + %
D-Alanine + 2 - + + + +
L-Alanine + = + + + +
L-Alanyl-glycine + + < + + +
L-Asparagine + - - + s T
L-Aspartic Acid + = + ++ ++ ++
L-Glutamic Acid + = = + ++ ++ 4
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Carbon/Nitrogen
sources on Biolog

GN2 MicroPlate

Summary of results from 7 determinations

B. elkanii
NBRC
14791

B.
japonicum
NBRC
14783

B.
liaoningense
NBRC
100396

STB327

Grownon TY

Summary of
results from 3

determinations

15! 2nd 3

Glycyl-L-Aspartic Acid

Glycyl-L-Glutamic Acid

L-Histidine

Hydroxy-L-Proline

L-Leucine

++

L-Ornithine

L-Phenylalanine

++

L-Proline

++

L-Pyroglutamic Acid

++

D-Serine

L-Serine

L-Threonine

D,L-Carnitine

Y-Amino Butyric Acid

Urocanic Acid

Inosine

Uridine

Thymidine

Phenyethyl-amine

Putrescine

2-Aminoethanol

2,3-Butanediol

Glycerol

++

D,L-0-Glycerol
Phosphate

Q-D-Glucose-1-
Phosphate

D-Glucose-6-
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of

sources on Biolog japonicum | liaoningense STB327

NBRC results from 3
GN2 MicroPlate NBRC NBRC Grownon TY

14791 determinations

14783 100396
1sl 2nd 3rd
Phosphate
Table G.2  Determination of ability/inability to utilize 95 carbon/nitrogen sources by

reference strains and by Bradyrhizobium japonicum strain STB 310.

Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB310
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grown on TY
14791 determinations
14783 100396
15! 2nd 3rd
0OL-Cyclodextrin - = = + e | +
Dextrin + + + + + + +
Glycogen - = + s S . -
Tween 40 ++ ++ ++ ++ | ++ | ++ ++
Tween 80 ++ ++ ++ ++ |+ | At +++
N-Acetyl-D- g = - n
Galactosamine
N-Acetyl-D- = g = .
Glucosamine
Adonitol + = 5 = = 2 "
L-Arabinose ++ +-+ ++ ++ | ++ | ++ ++
D-Arabitol + ++ " 4o + i Eq
D-Cellobiose = + = 4 + . +
i-Erythritol = = s 2 = = =
D-Fructose + + = + + e +
L-Fucose + = < - = = .
D-Galactose + + + 4 + : a9
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog Jjaponicum | liaoningense STB310
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grownon TY
14791 determinations
14783 100396
1sl 2nd 3rd
Gentiobiose - - L = = L -
A-D-Glucose ++ ++ ++ ek N ) ++
m-Inositol _ — = - L o "
QOl-D-Lactose - B = - L - =
Lactulose = ; 3 B L = s
Maltose - L 4 - . L .
D-Mannitol ++ ++ ++ ++ + ++ ++
D-Mannose ++ ++ ++ ++ | ++ | ++ ++
D-Melibiose - = = - E - -
fB-Methyl-D-Glucoside + . J - A ]
D-Psicose + = = 4 - - -
D-Raffinose - = o 5 2 < "
L-Rhamnose - + = + + - +
D-Sorbitol + B - g . . -
Sucrose - 3 - & = . N
D-Trehalose - . = = = = "
Turanose - - - - g 5 -
Xylitol - : = = = = -
Pyruvic Acid Methyl
+++ +++ +++ +++ | +4++ | +++ +++
Ester
Succinic Acid Mono-
+++ +++ +++ +++ | 4+ | +++ +++
Methyl-Ester
Acetic Acid +++ +++ +++ +++ [ +++ | +++ +++
Cis-Aconitic Acid - 5 = = - - R
Citric Acid + = = & - - o
Formic Acid s + - + + +4 +
D-Galactonic Acid % -5 Gl o
++ ++ -
Lactone
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB310
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grownon TY
14791 determinations
14783 100396
e Mo b iy
D-Galacturonic Acid + : 2 . + s .
D-Gluconic Acid ++ ++ ++ T | QTR | SR T+
D-Glucosaminic Acid + - _ . i L -
D-Glucuronic Acid + = = = L = =
OL-Hydroxybutyric Acid - ++ ++ S = o ++
B-Hydroxybutyric Acid +++ +++ +++ +4++ | +H++ | F++ +++
Y-Hydroxybutyric Acid +++ +++ +4++ +4+ | HH+ | FH+ +++
p-Hydroxy + - 3 i
+ 2 +
Phenylacetic Acid
Itaconic acid = ++ o ++ | ++ | ++ ++
Ol-Keto Butyric Acid - ++ + ++ | ++ | ++ ++
Ol-Keto Glutaric Acid + ++ + w4t | g%E Al
Ol-Keto Valeric Acid - ++ + ++ | +4+ | ++ ++
| D,L-Lactic Acid +++ +4++ +++ ++4 | F++ | +++ 4+
Malonic Acid + £ + 2 - . .
Propionic Acid ++ ++ e+ ++ | ++ | ++ 4l
Quinic Acid + : - S - = .
D-Saccharic Acid +++ ++4+ + 44 | +++ | +++ 4+
Sebacic Acid + < + + . - £
Succinic Acid +++ +++ +++ +4++ | 44+ | +++ +++
Bromosuccinic Acid ++ ++ ++ +4 | 4% | 4+ g
Succinamic Acid +++ +++ +++ +++ | +++ | +++ +++
Glucuronamide + - = . = : -
L-Alaninamide + ++ . w4 b oag | g e
D-Alanine + s - - s = .
L-Alanine + = + = S - -
L-Alanyl-glycine + + - + 5 5 +
L-Asparagine + s -
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB310
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grownon TY
14791 determinations
14783 100396
1sl 2nd 3rd

L-Aspartic Acid + . + 3 g s N
L-Glutamic Acid + = < 4 = o .
Glycyl-L-Aspartic Acid + s = = + = "
Glycyl-L-Glutamic Acid - - + < - = -
L-Histidine - - B - k - .
Hydroxy-L-Proline - - = e = L |
L-Leucine + ++ ++ ERET (v | o
L-Ornithine - - + - = . -
L-Phenylalanine + ++ + ++ | ++ | +++ ++
L-Proline + ++ = IO g g i
L-Pyroglutamic Acid ++ ++ ++ FILE | T i ol
D-Serine + = = 4 3 : s
L-Serine + = : 5 - L -
L-Threonine - + = + 4 $5fe 4
D,L-Carnitine - - 2 = = = 5
Y-Amino Butyric Acid - + = + + 3
Urocanic Acid - - - + = . .
Inosine - s 5 E . - -
Uridine - 2 = . < = 2
Thymidine - - - = = . s
Phenyethyl-amine - - L = - - -
Putrescine - 2 < 3 = - -
2-Aminoethanol - . = < = = =
2,3-Butanediol + - = s s s =
Glycerol + ++ + ++ | 4+ |+ ++
D,L-0-Glycerol = + s .
Phosphate i ) i

A-D-Glucose-1-
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB310
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grown on TY
14791 determinations
14783 100396
1sl 2nd 3rd
Phosphate
D-Glucose-6-
Phosphate
Table G.3

reference strains and by Bradyrhizobium yuanmingense strain STB 264.

Determination of ability/inability to utilize 95 carbon/nitrogen sources by

Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog Jjaponicum | liaoningense STB264
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grown on TY
14791 determinations
14783 100396
1sl 2na 3m
OL-Cyclodextrin - > 2 i + 5 +
Dextrin + + + + + ¥ +
Glycogen - = + . = « s
Tween 40 ++ ++ ++ + + ++ +
Tween 80 ++ ++ ++ + ++ ++ £t
N-Acetyl-D-
Galactosamine
N-Acetyl-D-
Glucosamine
Adonitol + 5 - = = . .
L-Arabinose +F +4 ++ ++ ++ +++ ++
D-Arabitol + ++ = + + e =1
D-Cellobiose - + = s L i -
i-Erythritol - = = s - . R
D-Fructose + + 5 + s +
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB264
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grown on TY
14791 determinations
14783 100396
1 st 2nd 3rd

L-Fucose + 2 e + | g 0
D-Galactose + + + + 3 + ¥
Gentiobiose - = " = - E L
0l-D-Glucose ++ ++ +4 + + + )
m-Inositol = - s s “ 3 A
0-D-Lactose - - < = 3 4 i
Lactulose = 3 3 . = L |
Maltose e = ’ B - . =
D-Mannitol ++ ++ ++ + + + +
D-Mannose ++ +4 ++ + + + +
D-Melibiose 5 = - . o . ,
B-Methyl-D-Glucoside + 3 - E | TN
D-Psicose + : ol = - .
D-Raffinose - = = . 2 _
L-Rhamnose - + = + % ¥ ¥
D-Sorbitol + B = ¥ . - _
Sucrose - = . y - - -
D-Trehalose - = z - - - .
Turanose - - . 2 = - -
Xylitol - = B = = s "
Pyruvic Acid Methyl

+++ ++4+ +++ + ++ | ++ ++
Ester
Succinic Acid Mono-

+++ +++ +++ ++ ++ ++ ++
Methyl-Ester
Acetic Acid +++ +++ +++ + + +4+ ¥
Cis-Aconitic Acid - n = i - B -
Citric Acid + £ = " " . _
Formic Acid + + = 3 T + 5
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
. B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB264
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grown on TY
14791 determinations
14783 100396
15( 2nd 3rd

D-Galactonic Acid

++ ++ = + e + +
Lactone
D-Galacturonic Acid + = = i ’ ! 5
D-Gluconic Acid ++ ++ ++ = + + +
D-Glucosaminic Acid + - o : - E: d
D-Glucuronic Acid + 5 B - = L X
Ol-Hydroxybutyric Acid - ++ ++ + + + +
B-Hydroxybutyric Acid +++ +++ +++ 4| | L
¥-Hydroxybutyric Acid +4+ +++ +++ ++ | 4+ |+ ++
p-Hydroxy

+ - + + - + +
Phenylacetic Acid
Itaconic acid - ++ ++ + - + +
Ql-Keto Butyric Acid - ++ - + E + +
OL-Keto Glutaric Acid - ++ = + . . R
(Ol-Keto Valeric Acid 3 ++ 3 + + + ik
D,L-Lactic Acid 4+ +++ +4++ ++ e ++ e
Malonic Acid - - o s . s >
Propionic Acid ++ ++ ++ + + + +
Quinic Acid + 5 E - . - R
D-Saccharic Acid +++ +4++ + + . - .
Sebacic Acid + = + + . 4 S
Succinic Acid +++ +++ +++ ++ | ++ | ++ ++
Bromosuccinic Acid o ++ ++ ++ | o+ | ++ ++
Succinamic Acid +++ +4++ +4++ ++ | ++ | ++ +4
Glucuronamide + = = + = . s
L-Alaninamide + ++ = - = = .
D-Alanine + = = + . - .
L-Alanine + . i = - "
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog japonicum | liaoningense STB264
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grown on TY
14791 determinations
14783 100396

1o | R
L-Alanyl-glycine + + = : - .
L-Asparagine + - . . 2 -
L-Aspartic Acid + + + : 4 2 B
L-Glutamic Acid + = E + _ + o
Glycyl-L-Aspartic Acid + = . + - s =
Glycyl-L-Glutamic Acid - - + + g ! L
L-Histidine - G = s : 2 g
Hydroxy-L-Proline - = « . 2 . :
L-Leucine + ++ ++ + - + +
L-Ornithine - = + L A A E
L-Phenylalanine + ++ + + + + +
L-Proline + +4+ - ¥ + #
L-Pyroglutamic Acid ++ ++ ++ ++ | ++ | 4+ ++
D-Serine + < - - _ B .
L-Serine + = < L 5 = -
L-Threonine s + e + + + S
D,L-Carnitine - - . - - = .
Y-Amino Butyric Acid - + - + - - .
Urocanic Acid - = = 5 = -
Inosine - = - . < . -
Uridine - e = = = = s
Thymidine - < " % - - -
Phenyethyl-amine - - - < 2 < N
Putrescine - = 2 . - . 5
2-Aminoethanol - = = - - - -
2,3-Butanediol + - < @ = : N
Glycerol + ++ + + + + +
D,L-0-Glycerol + = - - R :
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Summary of results from 7 determinations

Carbon/Nitrogen B. B.
B. elkanii Summary of
sources on Biolog Jjaponicum | liaoningense STB264
NBRC results from 3
GN2 MicroPlate NBRC NBRC Grownon TY
14791 determinations
14783 100396
st 2nd 3Id
Phosphate
0-D-Glucose-1-
Phosphate
D-Glucose-6-

Phosphate
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