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APPENDIX A

Instruments and chemical reagents

L Instruments

- Analytical balance: Mettler Toledo, model AG204, Switzerland.

- Autoclave: Tomy, model Avanti J25, USA; Eppendorf, model 5430, Germany; Sorvall,
model RC-5C Plus, USA,

- Circulating Water Bath: Techre, model TE8 A, UK.

- Freeze Dryer: Savant, model Super Modulya 233, USA.

- Freezer: Sharp, model FC27 (-20°C), Japan and Deep Freezer: Revco, model
ULT1790-7-V12 (-80°c), USA.

- Hot stirring plate: Thermolyne, model Crimarec2, USA.

- Incubator: Memmert, model BE500, Germany.

- Incubator shaker: New Brunswick Scientific, model innova 4300, USA

- Magnetic stirrer: Ika, model RO-10, Malaysia.

- Microwave: Sanyo, model EM-815FW, Japan.

- Oven: Memmert, model UE 600, Germany.

- pH Meter: Mettler Toledo, model CH-8603, Switzerland.

- Pipctteman: Gilson, France.

- Precision balance: Mettler Toledo, model PB3002, Switzerland.

- Shaking Water Bath: Memmert, model WB22, Germany.

- Spectrophotometer: Sherwood Scientific, model 1259, Cambridge, UK.

- Vortex mixer: Barnstead/Thermolyne, model M37610-26, USA.



. Chemicals (Analytical grade)
Chemicals

Acetone

Di-Ammonium sulfate
L-arginine monohydrochloride
Bovine serum albumin
Carboxymethyl cellulose (CMC)
Cellulose powder

Chloroform

Copper (I1) sulfate pentahydrate
Ethanol

Ethylene diamine tetraacetic acid (EDTA)
Ferric citrate

Ferric sulfate sevenhydrate
Folin-Ciocalteu's phenol
Hydrochloric acid

Magnesium sulfate heptahydrate
Methanol

Phenol

Potassium chloride

Potassium hydrogen sulfate
Di-potassium tartate

Sodium chloride
Tri-sodium citrate dihydrate
Sodium dodecy! sulfate
Sodium hydroxide

Sodium potassium tartate
Trichloroacetic acid

Trisma base

Tyrosine

Xylan from oat spelt
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Company
Merck
Merck
Fluka
Sigma
Merck
Merck
Mallinckrodt
Sigma
Carlo Erba
Merck
Merck
Carlo Erba
Merck
Merck
Sigma
Merck
Carlo Erba
Merck
Merck
Carlo Erba
Carlo Erba
Merck
Fluka
Merck
Merck
Merck
Merck
Sigma
Sigma



APPENDIX B

Culture Media

All media were dispensed and sterilized in autoclave at 120° ¢, 15 pounds/inch?
pressure for 15 min except the media for acid production from carbon source testing which were
sterilized at 110° ¢, 10 pounds/inch2pressure for 10 min.

1 PY medium

Polypeptone 5 g

Yeast extract 1 g

khpod 4 g

MgS047H,0 1 i

KC1 0.2 i

FeS04THD 0.02 i

(Agar 15 0)
Distilled water 1000 ml
Dissolve and adjustto pH 7.0

Cellulose powder (CPY) medium

Cellulose powder 10 0

Peptone 5 g

Yeast extract 1 g

khpod 4 0

MgS047HZ) 1 i

KC1 0.2 i

FeS047HD 0.02 0

(Agar 15 0)
Distilled water 1000 ml

Dissolve and adjust pH to 7.0



3. Xylan (XPY) medium

Oat spelt xylan 10
Peptone 5
Yeast extract 1
KHPO4 4
MgS047HD 1
KC1 0.2
FeS04THD 0.02
(Agar 15
Distilled water 1000

Dissolve and adjust pH to 7.0

Carboxymethyl cellulose (CMC) medium

CMC  ( Carboxymethyl cellulose ) 1
Peptone 5
Yeast extract 1
khpod 4
MgSO047H,0 1
KCl 0.2
FeS04THD 0.02
(Agar 15
Distilled water 1000

Dissolve and adjust pH to 7.0

Carboxymethyl cellulose-hasal (CMC-hasal) medium

(NH4) 2504 1
CMC 5
Yeast extract 1
(Agar 10
Distilled water 1000

Dissolve and adjust pH to 7.0

L OO O O OO o o

ml

O OO OO OO o o o

ml

({ev RN (e BN (e )

ml
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6. L-arginine agar medium
Phenol red, 1.0% ag.solution
L (+)arginine monohydrochloride
Agar
PY medium
Dissolve and adjust pH to 7.2

7. Aesculin broth
Aesculin
Ferric citrate
PY medium

10
10.0
3.0
1000

1
0.5
1000

100

ml

ml

g

g
ml

Dissolve and adjust pH to 7.4. Sterilization was performed at 110 °C for 10 min,

8. Casein agar medium
Skim milk
PY medium
Agar
Dissolve and adjust pH to 7.2

9. Gelatin agar medium
Gelatin
PY medium
Agar
Dissolve and adjust pH to 7.2

10. Motility test medium
Motility medium (Difco)
Distilled water
Dissolve and adjust pH to 7.2

10
1000
15

10
1000
15

20
1000

ml

ml

ml



11. Simmon Citrate agar
Simon citrate agar (Difco)
Distilled water
Dissolve and adjust pH to 6.8

12, Starch agar medium
Starch
PY medium
Agar
Dissolve and adjust pH to 7.2

13, Triple sugar iron agar medium
Triple sugar iron agar (Difco)
Distilled water
Dissolve and adjust pH to 7.4

14. Tyrosine agar medium
Tyrosine
PY medium
Agar
Dissolve and adjust pH to 7.2

15. Deoxyribonuclease (DNase) medium
DNase test agar (Difco)
Distilled water

Adjust pH to 7.3 and heat to boiling to dissolve completely

16. Indole test medium
Tryptone
Meat extract
Distilled water
Dissolve and adjust pH to 7.4

24.2
1000

10
1000

60
1000

50
1000
15

42
1000

10

1000

ml

ml

ml

ml

ml

[{en]

ml

101



17. Nitrate broth
Meat extract
Peptone
KNOj
Distilled water
Dissolve and adjust pH to 7.2

Tween 80 agar medium
Tween 80
PY medium
Agar
Dissolve and adjust pH to 7.2

Urea agar medium
Urea
PY medium
Agar
Dissolve and adjust pH to 7.2

20. MR-VP broth
MR-VP medium (Merck)
Distilled water
Dissolve and adjust pH t0 6.9

10

1000

1000
15

20
1000
15

17
1000

[{e> N {e BN (]

ml
ml

ml

ml
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APPENDIX ¢

Reagents and Buffers

1. Standard curve of glucose or xylose

Glucose or xylose solution (0, 20, 40, 60, 80, 100, 120, 140, 160, 180, 200 ug/ml) were
prepared. The analytical reactions were carried out by a procedure described by Somogyi and
Nelson (1952).

2. Flagella staining reagent

Basic fuchisin 0.5 0
Tannic acid 0.2 g
Aluminium sulfate 0.5 g

Dissolve in solvent composed of 95% (v/v) ethanol (2ml), glycerol(0.5 ml), and
Tris(hydroxymethyl)aminomethane(Tris) buffer (7.5ml).

3. Kovac’s reagent

p-dimethylaminobenzaldehyde 5 g
Amyl alcohol 5 g
cone. HCL 25 ml

Dissolve the aldehyde in the alcohol by gently heating in a water bath (about 50-55 °c).
Cool then add the acid with care. Protect from light and store at 4 °c.

4. Nitrate test reagent
Solution A (sulphanilic acid solution)
0.33% (w/v) sulphanilic acid in 5 N- acetic acid
Dissolve by gently heating
Solution B (N, N-dimethyl-I-naphthylamine)
0.6% (wiv) dimethyl-a-napthylaminein 5 N-acetic acid
Dissolve by gently heating in a fume hood.
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Add two drops of sulphanilic acid solution and three drops of AlyV-dimethyl-I-

naphthylamine into peptone nitrate broth, then inoculating with test microorganisms.

5. 6NHC1
cone. HCL 60 ml
Distilled water 60 ml

Add cone. HCL into the distilled water

6. 2N H 504
cone. HS04 2 ml
Distilled water 34 ml

Add cone. HCL into the distilled water

7. Ninhydrin solution

Ninhydrin 0.3 g
1-Butanol 100 ml
Glacial acetic acid 3 ml

Dissolve ninhydrin in butanol containing acetic acid

8. Phenol Chloroform (1:1 viv)
Crystalline phenol was liquified in water bath at 65° C and mixed with
chloroform in the ratio of L1 (v/v). The solution was stored in a light tight hottle.

9. 0.5 M EDTA (pH 80)

Disodium ethylenediamine tetraacetate.2H2) (186.1 g) was added into 800 ml of distilled
water and stirred vigorously on a magnetic stirrer. The pH was adjusted to 8.0 with NaOH
(20 g of NaOH pellet). The volume was adjusted to 1 litre. The solution was dispensed into
aliquot and sterilized by autoclaving at 15 Ib/in2for 15 minutes.
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10.  2x PBS solution

8 mM NaHP04
15 mM KH,P04
137 mM NaCl

2.7 mM KCL

The ingredient of 2x PBS is shown above. The solution pH was adjusted to 7.0 with IN
NaOH or IN HCL, then sterilized by autoclaving at 15 Ib/in2for 15 minutes.

11, 10 mg/ml Salmon sperm DNA

A 10 mg of Salmon sperm DNA was dissolved in 1ml of 10 mM TE buffer pH 7..
Boiling for 10 minutes, immediately cooling in ice water and sonicating for 3 minutes.

12. 3 M Sodium acetate, pH 5.2

To 800 ml of distilled water, 408.1 g of sodium acetate was added and adjusted the
pH to 5.2 with glacial acetic acid. The volume was adjusted to 1 litre. The solution was
sterilized by autoclaving at 15 lb/in2for 15 minutes.

13, 10% Sodium dodecyl sulphate (SDS)

The solution was prepared by dissolving 10 g of sodium dodecyl sulphate in 100 ml
sterile distilled water. Sterilization is not required.

14 20xssc
3 MNaCl
0.1 M Tri-sodium citrate

The ingredient of 20x ssc is shown above. The solution pH was adjusted to 7.0 with IN
NaOH, then sterilized by autoclaving at 15 Ib/in2for 15 minutes
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5. 1M Tris-HCI (pH 8.0)

The IM Tris was prepared by dissolving 121.1 g of Tris base in 800 ml of distilled
water. The pH was adjusted to the desired value by adding cone. HCL (pH 8.0, 42 ml of
HC1). The solution was cooled to room temperature before making final adjustment to the
desired pH. The volume of the solution was adjusted to 1 litter with with distilled water and
sterilized by autoclaving.

16. RNase A solution
RNase A 20 mg
0.15 MNaCl 10 ml

Dissolve 20 mg of RNase A in 10 ml of 0.15 M NaCl and heat at 95° ¢ for 5-10
minutes. Store at -20°c.

17. RNase T, solution
RNase T, 80
0.1 M Tris-HCI (pH 7.5) 10 ml

Add 80 pi of RNase T, into 10 ml of 0.L M Tris-HCI (pH 7.5), then heat at 95°c
for 5 minutes. Store at -20°c.

18. Proteinase K solution
Proteinase K (Sigma) 4 mg
50 mM Tris-HCI (pH 7.5) 1 m

Dissolve proteinase K in Tris-HCI buffer. Use freshly prepared solution.
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19 Nuclease PI solution
Nuclease PI 0.1 my
LomM CH3COONa+I2 mM ZnS04(pHE.3) Lol

Dissolve nuclease PI insodium acetate containing ZnS04 Store at4ec.

20, Alkaling phosphatase solution
Alkaline phosphatase LA units
0L MTris-HCI(pH 8.1) L oml

Dissolve alkaline phosphatase in Tris-H Clbuffer. Store at-20°c.

200 0L M Tris-HClbuffer, pH 9
Tris LI my
Distilled water 1o ml

Dissolve Trisbase in distilled water, adjustthe pH to 8 with conc.HCI.

20, TE buffer (pH 8.0)
LOmM TrisHCI (pH 8.0)
LmMNaEDTA (pH 8.0)

The ingredient of TE buffer (pH 8.0) is shown above. Sterile by autoclaving at 15
lbfin2for 15 minutes, store atd'c.

23, TE buffer + RNase A
Sterile TE buffer 960 ml
RNase A (2mgiml) 100 pi

The ingredient is shown above. Mix the ingredient together and store at4°c.
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24, Saling-Na2EDTA

0L W NaC]
S0l EDTAIN (pH 8.0)

The ingredient is shown above., M ix the ingredient together, sterile by autoclaving at
L5 Iblin2for 15 minutes. Store atroom temperature,

25, Reagentsand buffersfor DNA-DNA hybridization

251 Prehybridization solution

100x Denhardt solution 5ol
LOmglml Salmon sperm DNA Lol
Sterile 20X ssc 0 nl
Formamide 5 ml
Distilled water 3 ml

Sequentially dissolve the above ingredients in disstilled water.

Hybridization solution
Prehybridization solution 1o ml
Dextran sulfate oo

Dissolve dextran sulphate in prehybridization solution, store at 4°c.

Solution |
Bovine serum albumin (Fraction V) 0.5
Titron X-100 0l
PBS solution 5

Dissolve Bovine serum albumin and Triton X-100 in PBS solution.

Store at 37°¢.
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254 Solution Il

Streptavidin-P0OD Lol
Solution | Lol

Dissolve Streptavidin-POD in Solution I Store atd’c.

255 Solution [11
3,35 5 - Tetramethylbenziding (TMB) L0 pi
(L0mgmlin DMFO)
0.3% (vIv) K22 100 pi
0.4 M Citricacid + 0.2 M NalHPO&buffer 100 pi

pH 6.2 in 10% (vIv) DN FO

Mix the above ingredient together. Store at 37°c,

cone. H2504 27 ml
Distilled water 178 ml

Add cone. H2S04 into distilled water. The solution was sterilized by
autoclaving at 15 Ihfin2 for L5 minutes. Store atroom temperature,

26, Fehling ssolution

Solution I

Copper sulfate pentahydrate 34.64 g
Distilled water 500 ml

Solution I1:

Sodium potassium tartate 113y

Sodium hydroxide 50



Distilled water

Mix solution I'and Il together, Store atroom temperature.
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Physiological and biochemical characteristics of isolates.

Growth Growth at pH Growthat°c Hydrolysis
in = 5 5 s
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Physiological and biochemical characteristics of isolates (Cont)

Growth Growth at pH Growth at°¢ Hydrolysis
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Physiological and biochemical characteristics of isolates (Cont)

Growth Growth at pH Growth at°c Hydrolysis
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Physiological and biochemical characteristics of isolates (Cont)

Growth Growth at pH Growth at0c Hydrolysis
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Physiological and biochemical characteristics of isolates (Cont)

Growth Growth at pH Growth atOc Hydrolysis
in = — = =
2 = = o 0z 2 =
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Acid production from carbohydrates

ap1soan|B
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code.

<+

PA4-1

PBS5

T4-1

T6-1

T3-3

+

T10-2

4

PBS4

PA3-3

PA3-5

PA4-3

PA4-4

, weakly positive

Symbols: +, positive; -, negative;



Acid production from carbohydrates (Cont)
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+
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Symbols; +, positive; -, negative; , weakly positive



Acid production from carbohydrates (Cont)

350[AX-Q
850[eyalL-Q
850J0N5
85°0040S-1
|0NgJ08-Q
UIaIes
950014-a
850UWBYY-T
EITTTY
apisoan|fi - @ - A -0
ENOETETRG
3S01q119IN-Q
350ULBI-
|OJUUeN-0
30BN-a
8501087
utnu
|onIsou]
WEER)
31eU0aN|9
8500N|9-Q
8501989~
850}9NJ4-Q
85010n|[83-@
850UIRIV-T

ulfepbAwy-Q

solate
code.

4

PA4-2

PB11

PBH2

4
4
4
4
+

PBH4
PBS3

PT4-2

4
4

PN8-3
PN12-2
PN12-3

4
+

4
+

PT6-2

PT6-3
Symbols; +, positive; -, negative; , weakly positive



Acid production from carbohydrates (Cont)
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Symhols: +, positive; -, negative; , weakly positive



Acid production from carbohydrates (Cont)
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Symbols: +, positive; -, negative; , weakly positive



L Primers for 165 rRNA gene amplification and sequencing

oF 5-GAGTTTGATCCTGGCTCAG-3'
3R 5-CTGCTGCCTCCCGTAG-3
802R 5-TACCAGGGTATCTAATCCC-3’
1115R 5-AGGGTTGCGCTCGTTG-3
1541R 5-AAGGAGGTGATCCAGCC-3’

2. 165 rRNA gene sequences

2.1 Strain PA4-1 (1080 bp)

TTTTAGTTTAAGTOOCTECTCACGACGAACGCTREOCE0GTBOCTAATACATECAAGTCGAGOGGATCTTCAAGGGAGCTTGCTTOOGAGMG

GITTAGOGEOEGACGEEGTGAGTAACACGTAGECAAO GOOCTCAAGACCIGATAACATTOGAAAGAATCCTAAGACCGGATACGICAA
CGAGGAGECATCTTCTTCTTGGGAAACACGECGCAAGO GTGECTTGAGGATGREOCTROGECECATTACAGTGEEO0GEEGTAACGEGEOOCACC
AANGGACGATEOGTAOCGACCTGAGAGEG TGAACGEOCACACCTEEEGATTGAGACACHOOCAGAC OACGEAGECAGCAGTAGEGA

ATCTTOCACAATGEE0GE0CAAGOCTGATEAGCAAGOOEIGTGAGTGAGEAAGCOO TOGGGTCGTAAAGCTCTGTICOCAGGGAAGAATAAG

ACCAGTTAAQ BTG TOGATGAOGGTACCTGAGAAGAAAGCOCICTAACTACGTEOCACCAGOOGOGTAATAOGTAGGGRGCAAGTGTT
GTOOGGAATTAT TEEE0GTARAGIGOG0GCAGEOGGTITCTIAAGTCTGGTGT TAAGTGOGEEECTCAACCOOGTGACGCACTGAAACTGEGA

GACTTGAGTCCAGAAGAGGAGAGGGAAT TOCACGTGTAGOGGTGARATROGTAGAGATGTCAGGAACACCAGTGE0GAAGBOGECTCICTEG
ACTGTAACTGACCTGAGGOG0GAAAGIGTBEEAGCAAACACGATTAGATACCCTGGTAGTCCACGOOGTAACGATGAGTCCTAGGTGI TGS

(GGGGTOCACOO0EGTO0GAAGT TAACACATTAAGCAO OCGOCTRGGGAGTACK GTCGCAAGACTGAAACTCAAAGGAATIGACGEERAC

COGCACAAGCAGTCEAGTATGTGGTT TAATTOGAAGCAAGOGAAGAACCTTACCAGGTCTTGACATOCCTCTGAATCGT TAGAGATAGEOGEC
CTTOREGACAGAGGAGACAGGTGGTACATEGTACGTCAGIC
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2.2 Strain PBS5 (1493 bp)

CGAQGGEGIGAGT) AACA(IST GEECAACCT GCI?T GT M@O&EATWMAANIBGT@AATAGIBGNAAWTMCTCAT@G
CGAAAATTGAAAGTOGGTHTOGEOGACAG TAACAGATGEEC00G0GECECATTAAGCTAGT TAGTGAGGTAACGGCTCACCAAGGIGACOGA
TGCX] TTAGOOGACCTCAGACCAAATOGE0C0CACTCERATTGAGACOCGGEO0CAT TOCTAOGERAGECACCAGTACGAATITOOCATGEACGAA
ATOGATGGAGCAAGO0GCGTGAGCGAGAAGCCTTTOGEGTCXITAAACTOGTTGTTAGGGAAGAACAAGTACCXIGAGTAAOGOOGGTACOT
GACX GTACCTAACAGAAAGOCAOGCTAACTAOGTBOCAGCAGCGOGGTAATACGTAGGTGECAAGCGT TGTOOGGAATTATTGEEOGTAMA
GOG0GE0GCAGECGTOCTTTAAGTCTGATGTGAAAGCOCACICTEAACOGTELAGGTCATTERAAACTAGAC TGAGTGCAGAAGAGA
AN EGAATTOCAOGTGAACOGTGAAATEOGGAGAGATGTCAGAACACAGEGAAGGOGECTTTTCTGGTCTGTAAACTGAOGROGAG
COE0GAAAGGTEEAGCAAACAGGATTAGATACCCTRGTAGTOCACIOOGTAMCGATGAGTACTAAGTG T TAGAGGGT TTOCIOXCTTTTAG
TECTECAGCTAACGCATTAAGCAC C0G0CTEGGEGAGTACHHO0CCAAGGO GAAA CAAGGAATTGACHHO0CGCACAAGDSGTERAG
CATGTGGTTTAATTOGAAGCAAACGOGAAGAACCTFACCAGGTCTTGACATOO GrGACAO COAGAGATAGGACGT TOOOCTIOGEEEGACAG
AGTGACAGGTBGTACATGG T TGTOGTCAGCTOGTGTOGTGAGATGT TGEGTTAAGTOOCGCAACGAGOGECAACCCTTGATCTTAGT TGOCAGCATT
CAGT TEGECAQ GrAAGGTGACTROOGTGACAAAOGGAGGAAGGTEEEATGAOGTCAAATCATCATEOOOCTTATGACCTGEECTACACATS
TGCTACAATGGATGGTACAAAGGGOGCAAAACCGCAAGGTCTAGOCAATOCCAXAAAACCATIO CAGT TCGGATTGTAGGOGCAAGHICT
ACATGAAGOCGAATORCTAGT AATOGATCAGCATE0GCHGTGAATACGT TOCOREECCTTGTACACACCGOO0GTCACACCACGAGAGTT
TGTAACACOCGAAGTORGTRRGT AAOGTAAGAGCAGCOCOCTAAGGTGEACAGATGAGGGTGAAGT

2.3 Strain T3-3 (1204 hp)

TOOGGEGT TOGAAAAACCTTCTGT T TAGGCGAAAGAAACCAAGT TOOGEGACGAAACK COCCTAACOCTTTGACGGTOO0CAACOCAAG

ANAAAGCO000GEE0CTAAACTAACOGTEE0CCAAGCACOOCCX GT TAATCOGTAAGGGTEECAAGCOGT TAATTOOGGAAATTTATTTGEEC
GTAAAACOGOGOG0CAGECX GITTTI TAAGTT TGATGT TGAAAAGCOCCCACCEO CAACOGTCRAGGTICATTCGAAACTEEEGAACTTGAGTG
CAGAAGAGAAACGAATTOOCACGTGTAAGOGGTGAAATGOGTAGAGATGTCEACGAACACCAGTEOGAAGEOGECTTTTTEGTCAGTAAC
TEAORCTGAGEGAAAGOGTEGACCAAACCX GATTAGATOOCTGGTAGTOCCACIOOCGTAMACGATGAGTGCTAAGTGTTAGAGIGTTTC
CG00CTTTTAGTGO00GCCAGOCTAACCGHOCAATTAAAGICO 0000000 GEEEGAGAACCSGTIOCOCAAAGACCTGAAAACCTOCAMMGG
AATITGAACGEEEEE0000GCACAAAGCGEGTCRAGCATTGTGGT TrAAATTTOGAAAGCCAACCGOGAAGAACCCTTATOOCAGGT TCTTGGA
ACCATCCTCTGGACAAO O AAAAGATAAGAGCGTTOCO0CCTTOGEEEEACAGAGTGACAGEGTGEGTGCATGG T TTGTOGTACACCTOGTG
TOGTGAAGATTGGT GGG TAAAGTOOOCGCAANEAGOOGCAACOO TGATCITAGT TGOOCAGCATTTAGT TGGGCACTCTAAGGTGCTEI00G
GTGACAAACGAGGAAGGTEEECATGACGTCAAAATCATCATEOOCCTTATGACCTEEECTAAACACGTACTACAATGRATEE ACAMGEC

TOCAAGACAGGTCAACCAATOCCATAAACCATTCTCAGT TOGGATTGTAGGCTGCAACTOROO ACATGAAGCTEEAATCGCTAGTAATOG

CGGATCAGCATEOCHORGTGAATACGT TOO0EOCT TETACACACORO00GTCACACCACGAGAGT TTGTAACACOOGAAGTOSGTGRAGTAAC
CGTAAGGAGCTAGCOGOCTAAGGTEEACAGATGATTEEEGTGAAGACGTAACAAGGAACOEC
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24 Strain T3-2 (1167 bp)

TTTO00GGTCOGAAMAACTTCTTTTTTAAGQGAAAGACCAGTCCTAACT TACAAAAGOCTGRROCCTTTGAACCTIOCCTARACICAGAAMA
AGOG0CTAAACTACECAAGCAGOCOROGT TAATACGTAGGTEHCAAGCGT TATOOOGAATTAT TEGOGTAAGI0ROCAGGTG

GITTCTTAAAGTCTGATGTGAAAGCACCTCAACOGTEGAGGTCAT TEGAACTEGAGAQ TRAGTCCAGAAGACGAMGTEAATTCCA
TGTGTAGOGGTGAAATROGT AGAGATATEGACGAACOOCAGTEH0GAAGEIGACTTTCTBGTCTGTAACTGACACTGAGGHOGOGAAARIGTGSG

GAGCAAACAGGATTAGATACOCTGGTAGTOCAEOOGTAAACGATGAGTGCTAAGTGTTAGAGGTTTOCOOOCOTTAAGGTGOO GGAAAGGTT

AN OOCATT AAGCACTOO0C0OCTTGEEEGAGT TAOEOOC0CAAAGEOCT TGAAACCCTOCAAAGGAATT TGACCIGGGOC00GCACAARC
CGTEEGAGCATGGTGGT TTTAATTOOGEAAAGCAACOGCGAAAGAACOO TACOCAGGTCTIMGACATCOCTCCTGAAMACCOCAAGAGATAGG
GCTTOCTOCT T TOOGEEGACCAGAAGT TRACCAGRG ARG TGECATTGGTI TGTOOGTOCAGCTOCTTGTOGTGAGATGT TTAEGT TAMATOCC

LA GAGCECAACO TGATTCTTAAGT TROCATCAATTAATGGGGEOCTCTAAGGGACTEOOGETGAAAAACGAGGAAGGTEEERATACTC
AAATOCATGOOOCT TATGACOGGGCTACACACGTGCTACAATGGACGTACAAAGAGCTGCAAGACOOGAGGTGGAGCTATTCTCATAAACCG

TTCTCAGT TOGGATTGTAGGCTCAACTOROCAATGAAAGOGGAATOGCAGTAATCEOGGATCACAGOCGOCGTGAATACK TTOC0GEE0GT

ACACACOGO00GTCACACACGAGAGT TTGTAACAOOGAAGTCGGTEEEGTAACCCTTTEGAGCCAGOOGOCTAAGGTEEACAGATGATTEG
CETGAMACGTAACOCTEEEA000C

2.5 Strain N14-2 (803 bp)

ATCCTTAGTTTGATOOGE0 CAGATTGACGCTEE0GHGECAGGOCTAACACATCCAAGTOGACCATGAAGAGGO TGCTCTAGATTTAGCTGEC
CGACGEEEGAGTAATGOCCTACCAAATICTROCTGGT TAGGTEEEEEGATAACOGTOO00CARAACGEEEE00GOCTAATACOGCATACGT
0T AOCOGEEGAAAAAAGCAGGEEEGACCTTOGEEEOCTTECGTCT TATOCAGATGAAGOCTAAGGTCCGATTTAGOCOAGT TTRGTGAGGT
AT TCACOCAAGEOGACGATOOOG T AACTGGTCTGAGAGGATGATCCAGTOCACCAO GEGAACT TGAAACACIGTCCAACTOCTAGSG
AGCAROGTEEEEAAATATEECAATGEEEAAAGCO GATCCAGCCATEOOGG T GTGTGAAGAAGGTCTTOCGATTGTAAMAGCANTAAGTT
CXGAGGAAGCAAGTAAGTTAATOCO TGCTGT TTTGACGT TTOCGACAGAATAAACCACOBECTAACTTOGTBOCAGCAGCOROIGTAATALG
ANGEGTGCAAGDGT TAATCOOGGAAT TACTGEROGTAAAGCIOGIGTAGGTCGT TOGTTAAGT TEGATGTGAAAGOCOGGECTCAACCTEEGAAC
TOCATOCAAACTEECGAGCTAGAGT ARG TAGAGRGTGGTEGAAT TTOCTGTGTAGOGGTGAAATCOGTAGATATAGGAAGGAACACCAGTEG
CGAAGGRACCACCTGGACGATACTGAATGAGTCAAGACTCee

2.6 Strain T6-4 (800 bp)

TOOOOOCTAGTTTGTOCTGECTCAGATTGAACGECTGEOGECAGEOCTAACACATECAAGTOGAGOGGATGAACAGO TACTCTCTGATTCARDG
gcgggacgggtgaagtaatgeccttaggaaatctggeccecggtaaatggggggggataacgttecegaaagggaaccexjCaaatacexxjGeat
AGTOOCTACEKK] GAGAAAGOGGEEGATCTTOCGACCTOROGT TTATOGGATGACGCOAAGGTOCCRATTTAGCCAAGT TTGGTEGEEGETAAMA
GE0CTACCCAAAGEOGACOGATCOOGT AACCTGG T CTGAGAGEGATGATCAGTOCACACTGRAAC GRAGACCOOGGTOCAGACOOCTACGEA
GECAGCAGTGEEGAAT AT TGACATGEGTAAGOCTGATOOCAGOCATOO0GOGTGTGTGAAGAAGGTOO TOGRATTGTAAAGDOTTAAGTTEG
GRAGEGAAGGEECAGTAAGT TAATOOOCTTGCTGT TTGACGT TACCCAACAGAATAAGCAOOGGECAACTTOGTOCAGCAGOOGOGGTAATACGAA
AGGTGCAAGOGTAATOGGAAT TACCTEEE0GTAAAGCEOGCTAGGTGGT TTRGTAAGATCGATGTGAAATOO000GGGCTCAACCTEEGACECA
TOCATAACTROCTGACTAGAGTACGGTAGAGGGTGGTGGAATTTOCTGTGTAGGGTGAAATEOGTAGATATACGAACGAACACCAGTEEOGAA
GE0GACCAOCTCGACTGATACTGERAATGAGTOGGACOOOC



27 Strain PT4-2 (1510 hp)

GGITAG(IBGCGGA(HIBTGAGT AAOA(BT AMMATM@MTMCAWTGOM@WTAW@GT
GEEECATCTTCA TTCEGAAACACGGTGCAAGCTGTGECTTATGLATEEOCTGACGOCOCATTAGOAGT TEEUGGEGEGAAADGEOCTACCAAGG
CACGATROGTAGCGACCTGAGAGGGTGAACGHECACCACTEEGACTGAGACACGOCCAGAO CCTACGERAGECAGCAGTAGGGAATCTTC
CACAATGGGCAAACCTGATEGAGCCAAROCIOGTGAGTGAGGAAGRCTI TOGGGTCGTAAGCTCTGT TROCAGGGAAGAATAAGGGIGAGS
TCACTACTOGTOOGATGACGGTACCTGAGAAGAAAGKOGGCTAACTACGTROCAGCAGOCIOGGTAATACGTAGGEEECCAAADGTTGTO0NG
AATTATTGEE0CTAAAAGHECOCAGGEGT TTCTTAAGTCTGGTGT TTAAGTGGEECTCAACCOOGTGTOGCATCHGAAACTGEGAGACT
GAGTECAGAAGAGGAGAGIGAAT TOCAGTGT ARG TGAAATEOGT AGAGATGTCAGGAACACCAGTEGAAGEIGATCTCTGRGACTGT
AAOGACGCTGAGGUGCGAAAGCGTCEGGAGCARACAGGATTAGATACCOGGTAGTOCACGOOGTAAACGATGAGTGCTAGGTGTIGEEECCG
TCCAQCCCTCGGTGOOGAAGT TAACACATTTAAGCAQ CTOGOOGEEGAGTACGGTOGCAAGACTGAAACCAAAGGAAT TGACGGGGAOCOGE
ACAANCAGEEGAGTATGTGGTITAATTCGAAGCAACGOGGAAAAAACCTTACOCAGGTOGGACATAOOCTGACCGTCCAAGAAAAGELOTC
T AGAAGACACGTGATACATRG TG IOGTOAA GGTGTCGTAGATGTTAEGT TAAGTOOOCAACCAGCECAAOO TGAAT
TTAGTEOCAGCAOGTAAGGGTEEECACTCTAGATIGACTEO0GTGACAAACCACAAGEIGGATGACGTCAAATCATCATGOOOCTTAT
GACCTORECTACACAOGTACTACAATGE00GGTACAACEGCTEO0AAGGAGIGATOCNGAGCTAATCCTATAAAGOOGGTCTCAGT TAGRATTG
CAGGCTECAACTOGOCTGCATGAAGTCHGAATOCTAGTAATOGOGGATCAGCATEO0GIGGTGAATACGT TOOGEGTCTTGTACACACOROC
GTCACACACGAGAGT TTACAACACCOGAAGCOGGTEEGTAACBCAAGGACCCAGICGTOGAAGGTCIAAGATGATTCTAGAGAGT

2.8 Strain PN8-3 (1491 hp)

AGNTGAGT TOCTEECTCAGGAGAAGIHOGEGTEOCTAAACATCAAGTOGAGCGT TTCAAGGGAGT TTROCTOOOGAGAAGGTTAACEC
GGACGGGTGTACCAGTAGGCAACCTGCCCCTCAAGCCGGGATAACAITGGGAAACGAATNTAAGACCCGGATACCCAAGGAAGGAGGCICm
TTTCTTGGAAACCAGGGGCCAACTTGTGGCTITGAAGAAAGGCCCIGAOGGCCCCTTTAACATATTGGCCGGGGTAAGGCCCCCAGGCGACGATG

CGTAGCCGACCTGAGAGGGGGAACGCCCACACTGGGACTGAGACACGGCCCCAGACICCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGG
GCGCAAGCCrGATGGAGCAACGCCGCGTGAGTGAGGAAGGCCrTeGGTCGTAAAAGCICIGTTCCCAGGGAAGAATAAGAGCCAGTTAACTGC

TGTTCGATGACXX TACCTGAGAAGAAAGCCCCGGCrAACIACGTGCCAGCAGCCGCGGTAAAACGTAGGGGCCAAGCGTTGTCCGGAATTATTGG
GGGTAAAGRECGCAGCGGTTTTCTTAAGTCTGGTGTTTAAGTGCGGGGCTCAACCCCGTGACGCACTGGAAACIGGGAGACITGAGTGCAGAA
GAGGAGAGHAATTOCACGTGTAGOGGTGAAATGOGTAGAGATGTEGAGGAACACCAGTGEOGAAGRIGEOUCTERACTGTARACTGACLC
TEAGOEGAAAGC GTEEEACCAAACAGGATTAGATACCCTRGTAAGTOCACOCOGTAAACAATGAGTCCTAGGTGTTEEEEEHGTCACACC
CCCrCGGTGCCGAAGTTAACACATTAACCACTCCCCCTGGGGAGTACGGTCGCAAGACTGAAAGTCAAAGGAATIGGACGGGGACCCGCACAAG

CAGTGGAGTAATGGGGTTTAATTCGAAGCAAAGCGAAGAACCCITACCAGGGTCTTGACATCCCTCTCGAATACAGTTAGAGAAAGOGTAGGCCT
TCGGGACAGAGGAGACAGGTAGTGCATGGTCCTGTCGTCAGACTTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATC
TTAGTTGOCAGCACTTOGGGTEEECAC CTAAGGTGACTROOIGTGACAAACOTGAGGAAGGTEEEEATGACGTCAAATCATCATGOCCCTTATG
ACCTGGGCTACACACGTACTACAATGGCCGGTACAACGGGCAGCGAAGGAGOGATCIGGAGCCAATCCTATAAAGCCGGTCTCAGTTCGGATTGC
ACCTCAACTO T ATGAAGTOGAATTECTAGTAATORCHGAACAGCATEOOGOGTGAATACGT TACORRGTO TGTACACACIONG
TCACACCACGAGAGTTTACAACACOCGAAGIOEGTGEEGTAACOGCAAGGACCACCTOCCATTTCGAAGAT



29 Strain PN12-3 (1505 bp)

GEGEEEEGAATITTTGTTTTTTOOCTGOOCGACCACCCATTECrAAAACATAAATICAMGATTTITTTAAAAAACCTTTCTCCTAAAAAGTTAAC
(CO00CACCTTAATTAACCTTTAGGCAACGGTOOOCATAAACCGEGEGAAACCTTEEGAAAGGAATGCTAMGACCGGATACGCAAATGEGGEECA

TOGTAGCOGACCTGAGAGGGTGAACGGEOCACACTGEGACTGAGACACGGOCCAGACTCCTACGEGACGCAGCAGTAGGGAATCTTIOCACAATG

(GE0GCAAGCCTGATGGAGCAACGO0GOG TGAGTGAGGAAGECI TTOGEGTOGTAMGOCTG T TOOCAGGGAAGAATAAGGGOGAGGTAACTAC
TOGTOOGATGACGGTACCTGAGAAGAAAGCOOOGECTAACTACGTGOCAGCAGOOGOGGTAATAAGT TAGGEGOCAMOGT TGTTOOGGAATTAT
TTGGE0GTAMAGCEOGOGECAGEOGGTI TCTHAATTOGGTGT TTAAGTGOGEGECTCAACCCCGTGTORCATCEGAMCTEEAGACTTGAGTG

CAGAAGAGGAGAGOGGAATTOCACGTGTAGOGGTGARATGOGTAGAGATGTGGRAGGAACACCAGTEEOGAAGCOGEOCTCTEGACTGTAACTG
ACGCTGAGGCGOGARAGTGTEEGEGAGCAAACAGGATTAGATACOCTGGTAGTCCAREGTAAACGATGAGTGCTAGGTGT TGGEGEGEEGTCCAC
(O0CTOGGTGO0GAAGT TAACACATTAAGCACTOOGCCTEEGGAGTAGGTOGCAAGACTGAAACTCAAAGGAATTGACGGGEGACCOCCACAAGC

AGTGGAGTAAATGGTTTAATTOGAAGCAACGOGAAAAACCTTACCAGGG TCTTGGACATCOCTCTGACCGTOCAAGAGATAGGGCTTCOCTIONG

GECAGAGGAGACAGGTAGTGCATGGTCTGTOGTCAGCTOGTGTOGTGAGATGT TGGGT TAAGTOOOGCAACGAGOGCAACCCTTGAATTTAGTIG

OCAGCACGTAAGGGTEEECACCTAGATTGACTGOCGG TGACAAACOGBGAGGAAGGOEEGEGEATGAOGTCAAATCATCATGOOCCTTATGACO GG
GCTACACAOGTACTACAATGEOCGGTACAAQ GGCTCOGAAGGAGCGATOOGGAGCCAATOOrATAAAGOOGGTCTCAGT TOGGATTGRAGEOG
CAACTCGEOCTOCATGAAGTOGGAATTGCTAGT AATOGCGGATCAGCATC R GTGAATACGTTCOCGGGTCTTGTACACACCGOOOGTCACACC
ACGAGAGT TTACAACACOOGAAGOOGGTGEEEGTAACOECAAGGAGCCACOOG TOGAAGTGEGAAGATGATTCCTTGRAGAGTA

2.10 Strain PT6-2 (1508 hp)

GTGAGTTTGAACCCTGGCTCAGGAOGAACGCCGGOGGCGTGCCTAATACATIGCAAGTCGAGCGGATCTTCAAGGGAGCITGCTCCCGAGAAGGT
TAGCGGCGGACGGGTGAGTAACACGTTAGGCAACCTGCCCTCAAGACCGGGATAACATTCGGAAACGAATGCTAAGACCGGATACGCAAGGAGG
AGGCATCTTCTTCTTGGGAAACACGGCGCAACTGTGGCTTGAGGATGGGCCTGCGGCCCITAATTAGTGGGCGGGTAACGGCCCACCAAGGCGAC
GATGTOTAGCCGACCNGAGAGGGTGAACGGCCACCACTGGGACTGAGACACGGCCCAGACICCTAOGGGAGGCAGCAGTAGGGAATCTTCCACA
ATGGGCGCAAGCCTGATGGAGCAACGCCGCGTGAGTGAGGAAGCCTTTCGGGTCGTAAAGCTCTGTTCCCAGGGAAGAATAAGAGCCAGTTAAC
TGCTGGTTCGATGACGGTACCrGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAAAACGTAGGGGGCAAGCGTTGTTCCGAAATT
ATTGGGGTAAAGEERCAGGRGTITCTTAAGTCTGGTGM AAGTGCGGGGCrCAACCCCGTGACGCACTGGAAACTGGGAGACTTGAGTGC
AGAAGAGGAGAGOGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGGCTCTCrGGACTGTAACTGA
CGCTGAGGOGOGAAAGCGTGGGGAGCAAACAGGATTAGATACCCIGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTGGGGGGGTCCACC
CCTCGGTGCCGAAGTTAAACACATTAAGCACTCCGCCTGGGGAGTACGGTCCGCAAGACTIGAAACTCAAAGGAATTGACGGGGACCCGCACCA
AGCAGGGGAGTATGTGGGTTTAATTTCGAAGCAAOGOGGAAGAACCTTACCAGGTICrGGACATCCCTTCTGAATACGTAAGAGATAGCGTAGGC
CTTCGGGACAGAGGAGACAGGTGATGCATGGTTGTCGTCAGACTCGTGTCGTGAGATGTIGGGTTAAGTCCCGCAAOGAGCGCAACCCTTGATCT
TAGTTGCCAGCACITCGGGTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGA
O TEEGECTACACACGTACTACAATGEO0GGTACAACGGECAGOGAAGCGAGCGATCTGRAGCCAATACTATAMAGOCXIGICTCAGT TOG GATTGCA
GGCTGCAACTCGCCTGCATGAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATAOGTTCCCGGGTCTTGTACACACOGCCCGTC
ACACCACGAGAGTTTACAACACOOGAAGOOGGTGEEGTAACECAAGGAGCCACOOGTOGAAGGTGEGAAGATGATTCTTAGAGAGT T
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211 Strain PN13-1 (1468 bp)

IMAL
(GOCGAOGEGTGAGTAACAOGTGEGTAACCCTGOCCCAT AAGACT TGGGATAACATTOCGAAACGAATGCTAATACOGGATACCOGAATOGGTAG
CATGATOTAATOGGEGAAAGGHOAGCATTTGCCCTTTATGGAGGEGACOOGOGE0GCATAAC TAGT TGGGTEGGTAACGGCTCACCAAGEOGACG
ATGOGTAGCCGACCTGAGAGSGTGATOGTOCACACTGEGAC GAGACACGGOCCAGACTOCTACGGEGAGGCACCAGTAGGGAATCTTOOGCAAT
GGACGAAAGTCTGARGAGCAACTCCOOCTGAGTGATAAAGGITTTCGGATCGTAAAAGCI TAGT TGOCAGGGAAGAACGO TGOGAGAGTAAC
TEOCECAAGGTGAOGGTACCTGAAGAAGAAAGOOOOGGCTAAATIACGTGOCAGCAGCCCOGEGTAAAACGT TAGGEGECCAAACGTTGTCTAG
GAATTTATIGEEOGTAAAAGOGOO000CAGEOGOCTTGTAAGTCTGTOGT TTAAACTOGGAGCTCAACTTOGAGTOGOGATGGAAACTGCAAAGC
TTGAGTGCAGAAGAGGAAAGTEGAATTOCAOGTGTAGCGG TGAAATEOGTAGAGATGTGRAGGAACACCAGTGEOGAAGGCECTTTCTOGEG
TAACTGAOGCTGAGGEOGOGAAAGOGTGEEGAACAAACAGGATTAGATACCCTGGTAGTCCACCCCGTAAACGATGAATGCTAGGTGT TAGGEGT
TTOGATACOCTTGGTEO0GAAGT TAACACATTAAGCAT 000G GEGEAGTACGGTOOGCAAGACTGAAACTCAAAGGAATTGACGEEGACTDG
CACCAAGCCAGTGGAGTATGTGGTTTAATTOGGAAGCAACOOGGAAAAACC TACCCAGGTCTTGACATCCCTCTTGACOGOCCAAGAGAAMGSG
CTTTOCTTOGGEGACAGAGGAGATCAGG TEGAAGCATGG T TGTOGTCAGACTCGTATOGTGAGATGTIGEGT TAAGTOOOGCAACGAGOGCAACCC
TTGATCTTAGTK]CCAGCAQ TTGGEGTEEECACTCTAGGATGACTEOOGG TGACAAACOCGAGGAAGGTGGGEGATGACGTCAAATCATCATGCCC
CTTATGACCTGGECTACACAOTTACTACAATGEO0GATACAACGEGAAGCGAAACCCOGAGGTEGAGCCTTGAGT TOGATCTGGTCTACAGTTAA
TOGACTCAACTCAGTACCAATOGCAATTGTAGGAATCATACCACGATGEGTAATOGT TOOOGGECCGAGTCAGGOGEGECACCACAGGTGTICCTGT
CCTGEEGTACGAAAGOOCHCAGGTEGAAGATGATCOGTTTGGAGAT

2.12  Strain T3-2X (1509 bp)

GATTTAGTTAATGTOOCTEECTCAGGACGAACGCOGEOGE0GTEOCTTAATACATECAAGTCGAGIOGGACTTTROO TTOCEGTAMGTAAGDG
OEGACGTGAGTAACACGTBEGTAACCCTOO0OCATAAGA GEGATAACAT TOCGAAACGAATGCTAATACOGGATACGOGAAGDGGTCEC
ATGATCGAA T O GAAAGROGGAGCAATTTACCACT TATGATERACOOE0EOCCATTAGT TAGT TGGTGREGTAACGECTCACCAAGOGADS
ATGOGTAGOGACCTGAGAGGATGATOGCACCACTEEGATGAGACACGEO0CAGACTCCTACGERAGCACCAGTAGGGATCTTOCOGCAAT
CGACGAAAGTCTGACGGAGCAACGOOGOCTAAGAGATAMGGTTTTOGGATOGTAAAAGO OGT TEOCAGERAAGAACGCTIGOGAGAOTAAC
TGCTOGCAAGGTGACGGTACCTGAGAAGAAAGICOCGED AACTAOGTBOCAGCAGOOG0CGTAATAGTACEEECAAGOGTTGTOOGGAATT
ATTEEE0GTAAAGDBIEOGCAGEIGECTIGTAAGTCTGTOGT TAAACOGGAGCTCAAG TOGAGTOROGATGGAAACTECAMGCTTGAGTG
CAGAAGAGGAAAGTCGAATTCCAOGTGTAGOGGTGAAATEOGTAGAGATGTGRAGGAACACCAGTEEGAAGEIGAOTTCTRARCTGTAACTG
ACGOGTGAGGOCHGAAAAGOGTCEEGACAAACACGATAAAGATACCCTGGTAGTOCACOOGGTAAARATGAATCCTAGGTGT TAGGRGTT
TOGATACOCTTEEGTOCGAAGT TAACACATTAAAGCATTOORCCTERGAGTACGGTOCCAAGACTGAAACTCAAGGAATTGACGERAN0NG
CACAAGCAGTCGAGTATGTGGT TrAATTTGAAGCAACGOGAAGAAOO TACCAGGTCTTGACATOOO CTGACOGTCOCTAGAGATAGEENTCC
MCOGGGACAGAGGAGACAGGTGGTCCATGGT TGTACGTCAGCTOGTGTOGTGAGATGT TGRS T TAAGTOOOECAARAGCGCAACOO TGATOT
AGTTEOCAGCACTTEEEGTGEOCACTCTAGGATGACTGO0EEGTGACAAA O GACGAAGGTEREATGACGTCAAATCATCATGOOCCTTATGA
OCTGGGEOACACACGTACTACAATGGAXACAACGEGAAGAAACOGOGAGG TEAGCCAATCCTATCAMGTCGGTCTCAGT TAGATC
AGCTECAACTOEOCTRCATGAAGTOGGAATTRCTAGTAATOROGGATCAGCATROCHOGG TGAATACGT TOOOSIGTCTTGTACACACOE00G
TCACACCACGAGAGTIMACAACACOCGAAGOOGGTORRGT AACECAAGGAGCCAGCOGTOGAAGG TEHGTAGATGATEEGTGAAGTC
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2.13 Strain PT2-3 (1331 bp)

AGGTTOGAAAGGGGAGCAATTTTTIOCTATERAAGGEACCTIGOGE00GECTTAAGTATTTRGGGAGGAAACGECTTOCOOCAAGEOGACGATG
GOGTAACOCECTAGAGEGTGATTOE00000 GEGATTGAGACACGEO00CAGATCT TAOGEGAGCAGCAGTTAGEGAATTIOCOOCAATEEAC
GAMGTCTGACGAAGCAACOTOGTGAGTGATGAAAGT TTTOGGGTOGTAAAGTCTGT TROCAGIAAGAACGCTAGAGAGAGTAACTROC

TTTAGGTGACGGTACCTGAGAAGAAAGCOOGECTAACTACGTEOCAGCARCOGOGGTAATAOGTAGEECAAGCGT TGTOOGAATTATTEG
OGTAMAGOGOGOCCAGGOGGT TGATHAAGTOrGGTGT TTAAGGCTATGGCCAACCATAGT TOGOCACTCGAAACTGGTTGAC TGAGTGCAAMA

GACGAAAAGTEGAATTOCAGEGTAAGIGEEEAAATEO0GAAGAGATHEEHAGGAACCACCAGTEGE0GAAGGIGACCTTTCTEEROGTAAA

OCTGACGCTGAAGGOGCX AAAAGOGTEEEGGACCANACACCATAAAATACOCTGGTAGTOCACGOOGTANAAGATCAATEOAGGTGITAGES
GGTTTOGAATAQCCTTEEGTEO0GAAAGT TAACACATTTAAGCATTOOROCTAGAGT ACGG TOCCAAGACTGAAACTCAMGGAATTGACHNG
GACCOGCACAAGOCAGTCGAGTATGTGGTTTAATTOGAAGCAARRAAGAAR TACCAGGTCTTGACATGOCTCTGACCBOCTAGAGATAGA
QCTTCTCT TOGAGCAGACACAGGTEGTECATGGT TGTAACGTCABCOOGTGTOGTGAGATGT TGEGT TAAGTOOCGCAACGAGOCAACC

CTAMATGITAGT TGOCAGCAGGTAAAGCTEEECACCT TAACGTGACGOOGGTGACAACOGGACGAAGGTEEGGATGACGTCAAATCATCATG
Q00CTTATGACCTGEECTACACACGTACTACAATGEOCAGT ACAACGEAAGOGAAGTOROTAGATGGAGOCAATCCTCAMMAGCTGGTCTCAGT
TOGGATTECAGGOGCAACTOROCTCCATGAAGToGAATTCCTAGT AATOGHGATCAGCATGOCGCGGTGAATACGT TOOCIGGTCTIGTACAC
A OC0GTCACACCAGAGAGT TTACAACAOCGAAGIOGEGTEEEG T AAOOGECAACGGAGCCAGOGTOGAAGGTORRGTAGTGACGAAGT
GMGT

214 Strain PN8-2 (1524 bp)

TTAGTTTGTOCTEGCTCAGGAOGAACCTEEGE0GTGOCTAATACATECAAGTOGACCHGACAGATGRGAR TACTOCTGATGTTARCHAG
GAOTGGTGAGTAACATGTGEGTAACCTEOCTGTAAGACTEEEATAA COCEEAAACIGEEECTAATACCIGATGGT TGTTTGAACORCATGGTT
CAAACCAAAAAAGGTEGCTTOGECTACCACTIACAGATAGGACOCEOGEOGCATTAAGCTTAGT TAGTGAGGTAACGGCTTCACCAAGGCAAA
TGeTAGCCOTACCTTGAGAGGGTGATCGGrRCACTGGGAITGAGACACGGCCCCAGATCCTTACGGAGGCAGCAGTAGGGAATTTTCCCCAAT
CGACGAAGTOTGACGGAGCAACCGOGTGAGTGATGAAGGTTTTOGGAT,TAAAAGCTAGT TGTTAGGGAAGAACAAGTAOCCGTTOGAA
TAGEEGTACCTTGACIGTACCTAACOCAGARAGOCACGECTAACTACGTEOCAGCAGCOGOGGTAATACGTAGGTCECAAGIGT TGTORGAAT
TATGEE0GTAAAGGGOCECAGGOGGT TTOTAAGTCTGATGTGAAAGCCO0CHE0 CAACOGGGGAGGGTCATTEGARACTTGREGAACTTGA
GIGCAGAAGAGGAGAGTEGAATTOCACCGTGTAGEGTGAAATTEOGTAGAGATGTOGAGGAACACCAGTBEE0GAAGECGACTCICTTGGIC
TGTAACTGAOCGOGAGGAGCGAAAGTGTEEEEAG0GAACAGGATTAAGATACCCTGGTAGTCCACCOOGTAAGATGAGTGCTAAGIGTTA
GEEEGTTITCOO000CT TAAGTGOGCAGCTAACOGCATTAAGCACT TOCHOCTGGGGAGTACGGTOGCCAAGACGAAAQ CAMGGAATIGAC
OGEEEE000CCACAAGIGGTERACCATGTCG T TTAATTOGAAAGCAAACK CCAAGAACCTTACCAGGTCTTGACATCCTOO GACAATOCTAGAG
ATAGGAOGTO00CT TOBEEEECAGAGTGACAGGTEGTECATEEGTGTOGTCAGCTOGTGTOGTGAGATGT TEGGTTAAGTOOOCGCAADGAGCLC
ANCCTTGATCTTAGT TAOCAGCATTCAGT TRGGCACTATAAGG TGAC GGG TGACAAACOGAGGAAGGTEREGATGACGTCAAATCATCAT
GO00CTTATGACCTEEGECTACACACGTGCTACAATGRACAGAACAAGEECAGOGAAACCGHOGAGGTTAAGCCAATOCCACAAATCTGITACAG
TTOGGATOGCAGTCTGCAACTOGACTGROGTGAAGO GGAATOGCTAGTAATCGOGGATCAGCATGCHAGTGAATACGTTOOOGEE0A TGTAC

WWWWWWM
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2.15 Strain PN1-2 (1083 bp)

GTGCTAGTTAAGAAAAGCACCCAACITAGTTIGTCCTGGCTCAGATIGAACGCIGGOGGCAGGCCrAACACATGCAAGTCGAGCGGATGAAGGGA
GCTTGCTCCTGGATTCAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGATAACGTCCGGAAACGGGCGCTAATACCGCA
TACGTCCIGAGGGAGAAAGTGGGGGATCTICGGACCTCCACGCIATTCAGATGAGCCIAGGTRGATTAGCTAGTIGGTGGGGTAAAGGCCIACC
AAGGGACGATCCGTAAACTGGTCCCrGAGAGGAAAATCAGTCCCACCIGGAACTGAACACGTTCCAATICCTCCGGGGCACATTGGGGATNTGA
CCAAAGGTTAAAATGAATCCCAGCCATCCCCCGTGTGTGAAAGAAGGTTITCOGGMGTAAAGCCCITTTAATTGGGAGGAAGGGCAGTAAGTT
AATACCITGCTGTTTTTGACGTTACCAACAGAATAAGCACCGGCTAACITCGTGCCAGCAGCCGCGTAATACGAAGGGTGCAAGCGTIAATCGGA
ATTACTGGGCGTAAACCGCGCGTAGGTGGTTCCAGCAAGTTGGATGTGAAATCCCCGGGCTCCAACCTGGGAACTGCATCCAAAACTACIGAGCT
AGAGTACGGTAGAGGGTGGTGGAATTICCTGTGTAGCGGTGAAATGCGTAGATATAGOAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTG
ATACTGACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACX]CCGTAAACGATGTCGACTAGCCGTTGGGATCC
TTGAGATCTTAGTGGCGCAGCTAACGCGATAAGTOGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCA
CAAGCGGTGGAGCATGTGGTTrAATTCGAAGCAACGCGAAGAACCITACCTGGCCITGACATGCTGAGAACITTCCAGAGATGGATTGGTGCCTT
CGGGAACTCAGACACAGGTGCTGCATGGGAAACTCAGCCC

2.16 strain PN9-3 (1563 hp)

TGAGAGGTGATTTGAGTTATGTCCTGGCTCAGATTGAACGCIGGCGGCAGGCTTAACACATGCAAGTCGAGCGGGGGAAGGTAGCATTGCTACTG
GACCTAGGCGGGCGGGACGGGGTGAGTAAATGCTTAAGGAATCTCCCCTATIAGGTGGGGGGACAAACATICICCGAAAGGGATGCTAATTACC
GCATACGTCCCrACGGGAGAAAGCAGGGGGATCTTCGGACCCTTGCGCTAATAGATGAGCCrAAAGTCGGGATAAGCTAGTTGGGTGGGGTAAA
GGCCTACCAAGGCGACGATCTGGAGCGGGTACTGAGAGGATGATCTCGCCAAAACTCGGAGACOGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTGGGGAATATTGGACAATGGaGaGAACCCIGATCCAGCCATGCCGCGTGTTGTGAAGAAGGCCTTAATGGGTTIGTAAAAGCACITAAG
CGAGGAGGAGGCTACTCTAGTTTAATACCTAGGGATAGTGGA®RTTACTCGCAGAATAAGCACCGGCTAACTCIGTGCCAGCAGCCGCGGTAATA
CAGAGGGTGCGAGCGTTAATCGGANTACTGGGCGTAAAGCGTGCGTAGGCGGCTTATAAGTCGGATGTGAAATCCCCGAGCITAACTTGGGAA
TTGCATTCaATACTGGTGAGCTAGAGTATGGGAGAGGATaGTAGAATICCAGGTGTAGOGGTGAAATGCGTAGAGATCTGGAGGAATACOGATG
GCGAAGGCAGCCATCTGGCCTAATACTTCGGAATTCGCTTGAGGTACGAAAGCATGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCATGCCG
TAAATOATGTCTAACTAGCCGTTGGGGCCCTTTGGAGGGCTTTAGTGGCCGCAAGCTAACGCGATAAAGTAGACCGCCTTGGGGGAGTACGGTTC
GCAAGACTAAAATCTCAAATGAATTGACGGGGGGCCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGC
CTTGACATACTAGAAACTTTCCAGAGATGGATTGGTGCCTTCGGGAATCTAGATACAGGTGCTGCATGGCTGTCGTCAGCTAGTGTCCIGAGATGG
TTGGGTTAAGTCCCGCAACGAGOGCAACCXNTTTCCITAdTGCCAGCATTICGGATGGGAACTTTAAGGATACTGCCAGTGACAAACIGGAGGAA
GGeGGGACGACGTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTGCTACAATGGTCGGTACAAAGGGTTGCTACACAGCGATGTGAT
GCTAATCTCAAAAAGCCGATCGTAGTCCGGATTGGAGTCrGCAACICGACTCCATGAAGTCGGAATCGCTAGTAATCGCXIGATCAGAATGCCGCG
GTGAATACGTTCCCGGGCCTTGTACACA®GCCCGTCACACCATGGGAGNTGTTGCACCAGAAGTAGCTAGCCTAACTGCAAAGAGGGCGGTIA

CCACGGTGTGGCOGATGACTGGGGGAAGAAA GAGTTGACCGG
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2.17 Strain N9-2 (691 bp)

TCCTCTACXICITACCGTAAGTCITCGTCCAGGGGGCCGCCITCGCCACCGGTATTCCTCCAGTATCrerACGCATTTCACCGCrACACCIGGAATTC
TACCCCCCTCTACGAGACTCAAGCTTGCCAGTATCAGATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCTGACTTAACAAACCGCCIGCGTG
CGCTIrACGCCCAGTAATTCCGATTAAOGCTTGCACCCICCGTATTACCGCGGCIGCTGGCACGGAGTTAGCCGGTGCITCTICrGCGGGTAACGTC
AATGAGCAAAGGTATTAACTTrACTCCCTTCCrCCCCGCTGAAAGTACTTTACAACCCGAAGGCCTTATCATACACGCGGCATGGCTGCATCAGG
CITGCGCCCATTGTGCAATATTCCCCACIGCTGCCTCCCGTAGGAGTCTGGACOGTGTCTCAGTICCAGTGTGGCTGGTCATCCTCTCAGACCAGCT
AGGGATCXTCGCCrAGGTGAGCCXTTACCCCACCTACrAGCTAATCCCATCTGGGCACATCCGATGGCAAGAGGCCCXJAAGGTCCCCCTCNTGGT
CrTGCGACGTTATGCGGTATTAGCTACCGTTTCCAGTATTATCCCCCCTCCCATCAGGGAGTTTCCCCAGAAATTTTACTCACCOGTCCGCCAATIC

CGTCAGCAAAAAAAA



APPENDIX E

1. Standard curve of glucose
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