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Abstract

Nitrifying bacteria have been playing an important role in aquaculture because of their ability to
purify water by oxidizing ammonium salt. Using this special feature, a series of selective culture
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mediums for them and other bacteria in their community have been designed. The culture me-
diums contain agarose, NaCl, Na,HPO, and different amounts of NH,Cl and NaHCO;. After 10-day
culture under 28°C, two different colonies are distinguished and isolated. Through 16S rRNA se-
quencing and alignment, the species forming the larger one of the colonies is recognized to be Al-
caligenes faecalis, a kind of nitrifying bacteria; and the other species is identified as a new species
of Dysgonomonas, a genus of facultative anaerobic bacteria. The 16S rRNA sequence of the new
species shows 93.29% similarity with Dysgonomonas oryzarvi strain CBA7536 (MN646999.1),
which is currently its phylogenetically closest species that has been named. The phylogenetic tree
of the new species is constructed by TreeView X. Under the culture conditions described above,
the novel Dysgonomonas strain acts as denitrifying bacteria which reduces the nitrification prod-
ucts of Alcaligenes faecalis to produce energy.

Keywords

Denitrifying Bacteria, Nitrifying Bacteria, Selective Culture Medium,
Phylogenetic Tree Construction

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TS T & — A0 R S PR, AT V2 20 AT AE AR b B 3B AN, 2 U M 1 B S B o
HH 4 B AT RS AGAE ) 2 50 AR 2, — 0 R B AR B U B AN R 28, B Nitrosomonas 55
SRR 52 55— B IAE R Eh E AL BURS IR £, B Nitrobacter Nitrospira %5 J& W40 52 & 1] [2] [3].
AN, WAFER] SERX I SN A Z A=Y 4HEE , a0 Alcaligenes J& I —SW) Rl 76547 i AL
BRI 7K A T 8 2 B I A TR B B R A 200 o T R, " ATT T DA T3 B A A o A R PR ER 3R AT e
LRI AR, DI AR E T B AEK B R AR AR, K IR M R
Iz, MRS BB KR IR I E 2 AR RCR, I E IR KEEFRIE . AR S AL
) “RHALA R AR TR 2 A A L B AR A P I R RN T AR B AR D B R A
S A AT AR J5 AL B R VRN T 2% ), X AT REXT LR FH P AR o KR A A 4l i AN T & e
PEEERI ) i R GVE DU AE R AR 98, — AR IR FE AN B 1) A% v A A T

2. ik
2.1. HUEAE S REXAEREST

203 N O IR LA B PUAE RPUEE LN, TR E S P R RS Rk . AW SR B
AR SRAF RE R IR, I DR T B ML R T ) 1 = 4R BE EEAS R, ABEAS & ML R ) 35 97
B ). SA R TORVRIET I TSE IS A, R E R M EE LT, INIE SR R A T AR AR K
[4]. BRI, FATHGIAN T K Na,HPO,, 41L& A .

=R FRFE T NaCl Al Na,HPO, I EAAS : NH,CI (RUIR & fE & KI5 AT NaHCO; (BRIR) ) A i Bt
ANAE, ZHEBI RN 2:1, 1:1 112 (ILF 1), %A LAk 2 S50 pH AL, (H =411 pH (7%
RS E MM E AKX Z N . FARFRERE T 3 MEFRIERN 100 mm), ZRMEATE EFE
LB A 20 B VR BRI (R AR SR BAL IR L2 i 3) . HePha i E T 28 C 15 77 48 (B 1 a1 3% 0 i P
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Table 1. Components ratio of each culture media

1. BEEFENRSEL

415 1 2 3
NH,4Cl g/100mL 1.00 0.75 0.50
NaHCO; g/100mL 0.50 0.75 1.00
Na,HPO, g/100mL 0.10 0.10 0.10
NaCl g/100mL 1.00 1.00 1.00
LifiEhE ¢/100mL 1.50 1.50 1.50

2.2. EEHNMFSEM

KB ERWEE, WEREEIEA, H 2 mL Baie:k/ ok iieA: UK. DEES 2 MIRE
FEA 1 BURTE 4 MIFEA 2; BUNETE 4 MIFEAR 3. 8 3 MFEARD R B3 A 1 mL AR IR dE
(NH,CI 1.00 g/100mL, NaHCO; 0.50 g/100mL, Na,;HPO, 0.10 ¢/100mL, NaCl 1.00 ¢/100mL)if] 1.5 mL &t
B, FE 28 CHREFFAAMCE LR, SRIUZHE 16S rRNA JFHEAT 16S rRNA W F7 L4 5 B Flr .

3514 16S rRNA /7 %1J5i, X NCBI (National Center for Biotechnology Information) 3 I f¢] BLAST
(Basic Local Alignment Search Tool, 2.11.0+) TR 58 FEARE T AT 100 4> 16S rRNA 751,
NiHH TreeView X (5.0 JRA) A M RiER, 7t 5 CRIFEARRSEL LR .

3. &R
3.1, EEREKRA

23 10 RIEEFE, =R FMP YK THEKE. EAKRIEMERZE T, 562 HEEE G IRE
A, 51 HPE S 3 AR, EENFAPE . 5B RGN IR LR R 3RS 1 4
HIFEC T

RHER AT WA A E AR ERELE 1) —FRR, BN BN, BiEEEE, i NE
A, B—MEUN, DGEWMHERLE, HHEEERE ANEBE, 2 NEEB (WK 2). HAR 1K
P45 B R g, RFHSE R . FEAS 2 SREA 3 $) 9 80%, 3 AN IR IR Y A7 E B TR
A. B HIESMHE.

Figure 1. Two different kinds of colonies
on the culture medium
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Figure 2. Shapes of Type A and B colonies

2. B A BERTREE

AL ER R R G R MR

16S rRNA BLAST Lbxt &5 5K, W& A J&8 T Alcaligenes faecalis, 5 41E WM 7 HI AL N
98.87% (LK 3. & 4); MEY% B J& T Dysgonomonas J& 1 — P4l (LL XS 45 R B FE 4N 95.58%, H ¥

il 52 ol ) e AL PP 10N 93.29%

Alcaligenes faecalis strain WZ-2 16S ribosomal RNA gene, partial sequence

Alcaligenes faecalis strain B17 16S ribosomal RNA gene, partial sequence

Alcaligenes faecalis strain GX28 168 ribosomal RNA gene, partial sequence

Alcaligenes faecalis strain LZU-52 16S ribosomal RNA gene, partial sequence

Alcaligenes sp. strain 12# 16S ribosomal RNA gene, partial sequence

Alcaligenes faecalis strain PSD10 16S ribosomal RNA gene, partial sequence

Alcaligenes faecalis strain VJ6 16S ribosomal RNA gene, complete sequence

Alcaligenes faecalis strain B17 163 ribosomal RNA gene, partial sequence

Alcaligenes faecalis strain Ba55 16S ribosomal RNA gene, partial sequence

Alcaligenes sp. IARI-NIAW1-8 16S ri

Alcaligenes sp. JAS1 16S ribosomal RNA gene, partial sequence
Alcaligenes sp. JF3 16S ribosomal RNA gene, partial sequence

Alcaligenes faecalis strain Y5 16S ribosomal RNA gene, partial sequence

WLIE5), XAhAHE AR AT R HTR

Descﬂ)tion Scientifs Name Sh:::e STS:L g;:;yr
v v v

Alcaligenes faecalis 1576 1576 99%

Alcaligenes faecalis 1572 1572 99%

Alcaligenes faecalis 1572 1572 99%

Alcaligenes faecalis 1572 1572 99%

Alcaligenes sp. 1570 1570 99%

Alcaligenes faecalis 1570 1570 99%

Alcaligenes faecalis 1568 1568 99%

Alcaligenes faecalis 1568 1568 99%

Alcaligenes faecalis 1568 1568 99%

RNA gene, partial sequence Alcaligenes sp. IARI-NIAW1-8 1568 1568 99%
Alcaligenes sp. JAS1 1568 1568 99%

Alcaligenes sp. JF3 1568 1568 99%

Alcaligenes faecalis 1567 1567 99%

Alcaligenes faecalis 1567 1567 99%

CE<E<E<E<N<E<N<B<E<E<N<N<N<

Alcaligenes faecalis strain B26 16S ribosomal RNA gene, partial sequence

Figure 3. 16S rRNA sequence alignment results of Type A colonies
3. BE% A 16S rRNA FHILE 345 R

E
value

-

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Alcaligenes faecalis strain 1SJ128 16S ribosomal RNA gene, partial sequence

Sequence ID: MK968769.1 Length: 1462 Number of Matches: 1

Range 1: 14 to 894 GenBank Graphics

Next Match

Identities
880/894(98%)

Score
1561 bits(845)

Expect
0.0

Gaps
14/894(1%)

Strand

Plus/Plus

Query 9 GCTTTA-ACA CGAACGGCAGC

Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct

14

68

74

128
134
188
194
248
254
308
314

GGGAT!
[T |IIII|IIII|II||IIIIIIIIIIII||IIIIIIII|IIII||III|
GGGATGCTTTACACATGCAAGTCGAACGGCAGCGCGAGAGAGCTTGCTCTCTTGGCGGCG
G

A TG??GGACGGGTGAGTAATATATCGGAACGTGCCCAGTAGCGGGGGATAACTACTCGA

FCCCULLEEELLLLE L L L
AGTGGCGGACGGGTGAGTAATATATCGGAACGTGCCCAGTAGCGGGGGATAACTACTCGA

AGTGGCTAATACCGCATACGCCCTACGGGG

7??777?‘“ GCAAGACCTCTCA
|I||I|||III||II||||I|||I||||I|||I|I|| ||I||I|II||II||
AAGAGTGGCTAATACCGCATACGCCCTACGGGGGAAAGGGGGGGATCGCAAGACCTCT!

CTATTGGAGCGGCCGATATCGGATTAGCTAGTTGGTGGGGTAAAGGCTCACCAAGGCAAC

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
CTATTGGAGCGGCCGATATCGGATTAGCTAGTTGGTGGGGTAAAGGCTCACCAAGGCAA

GATCCGTAGCTGGTTTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACT

|I||I|||II|||II||||I|||I||||I|||I|I||II|||II|||I||I|II|||I||
GATCCGTAGCTGGT T TGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACT

CCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGAAACCCTGATCCAGCCATCC

ELLLEELLEEEL Lttt
CCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGAAACCCTGATCCAGCCATCC

GCGAGAGAGCTTGCTCTCTTGGCGGCG 67

73

127
133
187
193
247
253
307
313
367
373

Per.
Ident
-
98.87%
98.87%
98.76%
98.87%
98.87%
98.76%
98.87%
98.87%
98.87%
98.76%
98.76%
98.87%
98.76%

98.76%

Acci-en Accession
1442 MGB28834.1
1443 MG234449.1
1441 KU937391.1
1405 KT262984.1
1433 MF093616.1
1451 KP835577.1
1442 KX530451.1
1443 KF641851.1
1416 MZ365016.1
1439 KF054929.1
1441 JQ514558.1
1417 FJ999731.1
1440  KF925435.1
1444 KF641855.1
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Query 368 CGCGTGTATGATGAAGGCCTTCGGGTTGTAAAGTACTTTTGGCA 427
) I||III|||III|||||I||I|IIIIlIIIII||III|||||I||I|IIIII|III|||

Sbjct 374 CGCGTGTATGATGAAGGCCTTCGGGTTGTAAAGTACTTTTGGCAGAGAAGAAAAGG 433

Query 428 CCCTAATACGGGATACTGCTGACGGTATCTGCAGAATAAGCACCGGCTAACTACGTGCCA 487
) ||||II||||II|||||I||I||II|I||II||||II|||||I||I||II|I||II|||

Sbjct 434 CCCTAATACGGGATACTGCTGACGGTATCTGCAGAATAAGCACCGGCTAACTACGTGCCA 493

Query 488 GCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGT 547
) ||||||||||||||||||||I|||||I||||||||||||||||||I|||||I|||||||

Sbjct 494 GCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGT 553

Query 548 GTAGGCGGTTCGGAAAGAAAGATGTGAAATCCCAGGGCTCAACCTTGGAACTGCATTTTT 607
. ||||II||||I||||||||||||II|l||II||||II|||||||||||II|l||II|||

Sbjct 554 GTAGGCGGTTCGGAAAGAAAGATGTGAAATCCCAGGGCTCAACCTTGGAACTGCATTTTT 613

e T T T T T

Sbjct 614 AACTGCCGAGCTAGAGTATGTCAGAGGGGGGTAGAATTCCACGTGTAGCAGTGAAATGCG 673

e T g

Sbjct 674 TAGATATGTGGAGGAATACCGATGGCGAAGGCAGCCCCCTGGGATAATACTGACGCTCAG 733

Query 728 CGAAAGCGTG TAGATACCCTGGTAGTCCACGCCCCTAAACGA 787
) I||IIII||IIII|||IIIIIIIIII]IIIIIIIIIIIIIIIIIIIIII I]IIIIIII

Sbjct 734 ACACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACG-CCCTAAACGA 792

Query 788 TGTCAACTAGCTGTTGGGGGCCGTTAGGGCCTTAGTAGCGCAGCTAACGCGTGAAA 847
) I||IIII||IIII|||II| FLLLEE LEELLELEEEELEE LT III

Sbjct 793 TGTCAACTAGCTGTTGGGG-CCGTTA-GGCCTTAGTAGCGCAGCTAACGCGTGAA-GTTG 849

Query 848 ACCGCCCTGGGGGAGTACGGGTCGCCAAGGATTAAAAACCTCAAAAGGGAATTG 901

CCLLLE LELLE LLEELLL TEEE L T |||I|| [] 11111

Sbjct 850 ACCGCC-TGGGG-AGTACGG-TCGC-AAG-ATTAAAA-C-TCAAA-GG-AATTG 894

Figure 4. Sequence alignment result of Type A colonies and Alcaligenes faecalis

4. W% A 5 Alcaligenes faecalis BIFFILLITEER

B PR A LL st 45 B Ah, B A WIERSHHE L5 Alcaligenes faecalis WHKIEAY &, NEKHIAM
W%, HiFEEH, B ERTE5].

Bl Dysgonomonas oryzarvi 55 3EA & BLAST 45 R AL IEREARTIF A, (HE & S5FEARRIEITT
B ER P H . BB RS AR, FTHE SR 7P By EGE I S P IO E 6).

& Dysgonomonas oryzarvi 4, 24 KM ) CFB H#F1E H Cytophaga, Fusobacterium 1 Bacteroides
=B E AR R EAMERE LA ZE R, BAE L DNA 41 E R HARPUE . EATT#R R dE NG
HIRERIAIRGNE[6]. T Bacteroides 5 Dysgonomonas [FlJ& Bacteroidetes [ .

Dysgonomonas J&]—F4IEE Dysgonomonas capnocytophagoides W& FFIEFASLIGH I HE T B 1

Dysgonomonas oryzarvi strain CBA7536 16S ribosomal RNA gene, partial sequence
Sequence ID: MN646999.1 Length: 1448 Number of Matches: 1

Range 1: 11 to 827 GenBank Graphics

Score Expect Identities Gaps Strand
1210 bits(655) 0.0 778/834(93%) 22/834(2%) Plus/Plus

Query 6 GCGA-AAGCCT-AC-CGTGC-AGTCGAGGGGCAGCATATGAGTAGCAATTCTTTGATGGC 61

Sbjct 11  GCGATAGGCCTAACACATGCAAGTCGAGGGGCAGCATA-GAGTAGCAATACTTTGATGGC 69

Query 62  GACCGGCGCGCGGGTGAGTGACACGTATGCAACCTACCTACATCAGGGGAATAACC 121
) CCLLLCEEE TEETELLL] ||||||||||||||||||||||||||||||||||||||||
Sbjct 70  GACCGGCGCACGGGTGAGTAACACGTATGCAACCTACCTACATCAGGGGAATAACC 129
Query 122 GAAATTCAGACTAATACCGCCTAATACAGGGATGCCGCATGGGAATATTTGTTAAAGATT 181
) ||||||| CCLLELLELELE DLLLEEEELLLLEELLTL L |||||||||||||||||
Sbjct 130 GAAATTCGGACTAATACCGCATAATACAGGGATGCCGCATGGCAATATTTGTTAAAGATT 189

Query 182 TTTCGGATGTAGATGGGCATGCGTTCCATTAGCTGGTTGGTGAGGTAACGGCTCACCAAG 241

Sbjct 190 TATCGGATGTAGATGGGCATGCGTTCCATTAGCTTGTTGGTGAGGTAACGGCTCACCAAG 249
Query 242 GCAACGATGGATAGGGGAACTGAGAGGTTTGTCCCCCACACTGGAACTGACACACGGACC 301

LU LU L L L L L LD T

Sbjct 250 GCAACGATGGATAGGGGAACTGAGAGGTTTGTCCCCCACACTGGAACTGAGACACGGACC 309
Query 302 AAACTCCTACGGGAGGGAGCAGTGAGGAATATTGGTCAATGGACGACAGTCTGAACCAGC 361

Sbjct 310 AGACTCCTACGGGAGGCAGCAGTGAGGAATATTGGTCAATGGACGAGAGTCTGAACCAGC 369
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Query 362 CAAATCGCGTGAAGGAAAACAGCCCTACGGGTTGTAAACTTCTTTTGTACAGGAATAAAA 421

) ||||||||||||||||| [ ||||||||||]|||||||||||l||||||||||||||||
Sbjct 370 TCGCGTGAAGGAAGACTGCCCTACGGGTTGTAAACTTCTTTTGTACAGG 429

Query 422 GACATTACGTGTAATGTATTGCATGTACTGTACGAATAAGCATCGGCTAACTCCGTGCCG 481

II|I|III|IIIII|III|I|I|III|IIIIII|IIIIIIIIIIIIIIIIIIIIIIIII

Sbjct 430 GACATTACGTGTAATGTATTGCATGTACTGTACGAATAAGCATCGGCTAACTCCGTGCCA 489
Query 482 GCAGCCGCGGTAATACTGAGGATGCGAGCGTTATCCGGATTTATTGGGGTTAAAGGGTGC 541

. COLLCLLLLLE L LD EELELLEELLLLLL LT LLLT L] |I|I|I|I|I|
Sbjct 490 GCAGCCGCGGTAATACGGAGGATGCGAGCGTTATCCGGATTTATTGGGTTTAAAGGGTGC 549

Query 542 TCAGGCGGGATTTTAAGTCAGCGGTGAAATTTTCAGGCTCAACCTGAACACTGCCGTTGA 601

. ||I|I|I|I|I|I|||I|I||I||||||||]||||||||I||l||I|I|I|I|I|I|||
Sbjct 550 GCAGGCGGGATTTTAAGTCAGCGGTGAAATTTTCAGGCTCAACCTGAACACTGCCGTTGA 609

Query 602 AACTGGGATTCTTGAA-ATGGATGAAGTAGGCGGAATTCGTTGTGTAGCGGTGACATGCT 660

) CLLLLEEEeeen et CELEEEECCLE L EEE L L LLLL LT
Sbjct 610 AACTGGGATTCTTGAGTATGGATGAAGTAGGCGGAATTCGTTGTGTAGCGGTGACATGCT 669

Query 661 TATAACGAGGAACTCCTATTGCGTAAGCGGCTTACTAATCCATAACTGACGCT 720

) |I [LLELCECEEEEE e LELEELEr L L II|I|I|I|I|I|I|I|
Sbjct 670 TAGATATAACGAGGAACTCCGATTGCGTAGGCAGCTTACTAAGCCATAACTGACGCT 729

Query 721 GCACGAAAAGCGTGGGGATCAAACAGACATCATACACACCTGCGTAGTCCCCCGCCCGTA 780

) |I|I| COLCCLLLEEEEDEEEEEEE T LT L L L |I|
Sbjct 730 G-AAAGCGTGGGGATCAAACAGG-ATTAGATAC-CCTG-GTAGTCCAC-GCC-GTA 783

Query 781 TACGATGAATTACATACTTTGCTTTTGTGTATATACCCGTCAAGATGAACTAAG 834

. ||||||||||||||||I|||||]|||||||||]||||||||
Sbjct 784 AACGATGA-TTAC-TAGTT-G-TTT-GCG-ATATACC-GT-AAG-TGA-CTAAG 827

Figure 5. Sequence alignment result of Colony B and Dysgonomonas oryzarvi
5. B% B 5 Dysgonomonas oryzarvi BIFF 5L 345 R

#Uncultured Dysgonomonas sp. gene for 16S rRNA, partial sequence, clone: CE46

Y «ll CFB group bacteria and bacteria | 24 leaves

il bacteria and CFB group bacteria | 30 leaves
¥ M bacteria and CFB group bacteria | 4 leaves
¢ <=l Multiple organisms | 3 leaves
® Bacterium NLAE-zI-C416 16S ribosomal RNA gene, partial sequence

% Dysgonomonas oryzarvi strain Dy73 168 ribosomal RNA, partial sequence

‘CFB group bacteria and bacteria | 37 leaves

? Uncultured Dysgonomonas sp. gene for 16S rRNA, partial sequence, clone: CE46

<l crB group bacteria and bacteria | 24 leaves
«l bacteria and CFB group bacteria | 33 leaves

4l CFB group bacteria and bacteria | 35 leaves
9

Uncultured Dysgonomonas sp. gene for 16S rRNA, partial sequence, clone: SM3
o9 #Uncultured Parabacteroides sp. clone MFCUaja3-10 16S ribosomal RNA gene, partial sequence

“# bacteria and CFB group bacteria | 4 leaves

s unknown and CFB group bacteria | 2 leaves

Figure 6. Phylogenetic tree of the Dysgonomonas species constructed respectively with Neighbor Joining and Fast Minimum
Evolution

[#] 6. Neighbor Joining Fl1 Fast Minimum Evolution A5 58 B Dysgonomonas 24 & 1

FRAEARAL, —FH YN BUNRK AR e BB WA (7], B b ER B A foz A il 16 45 SCHR &
Dysgonomonas J&WANE, LA UM ERERE B BT 1Z8E.

3.3. EMCBEHES AT

Alcaligenes faecalis f&—FiEALANTE, PIEAER BAFED, FYRTAHRR. MR, —% 1k
B AN B AFENEEE8] [9] [10] [11][12]. AHEL Nitrosomonas~ Nitrosococcus & AR FHEAR FORS AL
U6, Alcaligenes faecalis WIFFIR Z ALAE T A E A RMEARAAAE G OL T, 387 DUEAT IROEAAER, 38 5
TAHRIR AR BR AR, 7oA — b — B A D E R . REAE AT U635 9% 24 h WITFIRIEAT: fEARSE
o 240 h (WL EIAN, BACRT UE & A 38 J5 P — A BB A [13] [14].
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Alcaligenes J&) 7 — LMt A X P4, U0 Alcaligenes sp. TB Rl fe g 8l S8 AR, B
AR 8, B )5 B R £ s I n] 8 JE SRR 8 B AH IR &1, -8 — F M A (Bl — M =R, &Ja B A [15]

Dysgonomonas J& W & MR E B, AR N, ek, d4ER520, Ei5K. 5
MY BA R ZEREERNEAHRE R, kAP HIREREEERE, IS
Pseudomonas 1 Bacillus 55 R A H51]; 128 1 — LeW R 75 ol A= P BRRL FEL (microbial fuel cell) ¥ B A1
BRBA[16] [17] [18].

GhG HARAEAEKAE Alcaligenes faecalis LG, "EAEAR SR BE TR IR EE A A RE2E N AL 48
I, BRI T Alcaligenes faecalis A= HIHAT= (UL B Alcaligenes faecalis [ RAHAE FH I BA
W FLAH AL =40 B BE 1 BIRAIRA K)o BV Bt T DB FH AU U o0 b 2R 10 O A A, (R TRk
A RIS SR X P RE R A5 J7 SN2 B, ULBH Alcaligenes faecalis 225 7= E HIBESEFEA L LS —
MR E IR TE %, [RIE Dysgonomonas K FH SCREAAE FH 2 AL A8 & 1 AT RE I 3K

4. g
4.1. RS AEREER

HATCRIE T 2P B 35 R 50 T . B BRI EAR B 41, 53R BRI 7 22 R AN B 1 Bl
BFE LB RIRES. R . KAETBERANSE. Wik, eAA S AEME B, ek,
Eh. WL, B,

il —ANERUR K IS 5 45 FOtER 1 g/L, LANH,),SO, MFERAIN; Bt X 0.07 g/L, Ll KH,PO,
I RAIN; NaHCO; 3 g/L; WMEITCRIEBAEM 2 mL/L. METRREAHEMRES: EDTA, 5.0 g/L;
ZnS047H,0, 2.2 /L; CoCly6H,0, 1.6 g; MnCl,-4H,0, 5.1 g; CuSO,5H,0, 1.6 g; (NH,)sMo70,,-4H,0,
1.1 g; CaCl,,2H,0, 5.5 g; FeSO47H,0, 5.0 g pH Z1°4 7.9 [19]. % —ANE SR ALYHHE I 5 & 4 FH [H
Moz, (HESEAF[20].

— AN T & & —M Nitrospira J& B 3R IR LM T 48 NHLCl, 0.5 mM/L; KH,PO4, 50 mg/L;
KCl, 75 mg/L; MgS0,7H,0, 50 mg/L; NaCl, 584 mg/L; CaCOs, 4 g/L (f#i#); TES (specific trace element
solution), 1 mL/L; SWS (selenium-wolfram solution), 1 mL/L. TES £ : MnSO,H,0, 34.4 mg/L; H;BOs,
50 mg/L; ZnCl,, 70 mg/L; Na,MoO42H,0, 72.6 mg/L; CuCl,:2H,0, 20 mg/L; NiCl,:6H,0, 24 mg/L;
CoCl,'6H,0, 80 mg/L; FeSO, 7H,0, 1 g/L. SWS £ : NaOH, 0.5 g/L; Na,SeO3-5H,0, 3 mg/L; Na,WO42H,0,
4mg. BHEIEF, CaCO; LM RS 115 pH fRFF1E 7.8 4211,

— AT Alcaligenes faecalis 333G FFBRREN 9.5 x 107 mol/L, NH,CI 9.35 x 10~ mol/L,
KH,PO, 1.47 x 10 mol/L, MgSO47H,0 1.62 x 10 mol/L, CaCl,2H,0 1.36 x 10" mol/L, FeSO,7H,0
(EDTA %) 3.6 x 10 mol/L, pH HIRRERANELEAILINIHE 6.5 [12].

—AH PYGV 5578 FE 550 55 77 415 1) Dysgonomonas oryzarvi sp. nov. 5 37 3L F5 : &7+ K,HPO,
0.45 g, KH,PO,0.45 g, NH,C10.36 g, MgCl,-6H,0 0.075 g, CaCl,-2H,0 0.09 g, NaCl10.9 g, BBL 1 g,
T REEEEN) 0.5 g, & FE 1 g, L-2EBEEFR-HCI-H,0 0.3 g, 8% (w/v) Na,CO; 2.5 mL, 44 R AY) 2 mL,
pH N 7.3 [18] [22]. 1T Dysgonomonas J& VP A Be A A B Eh 3RS R &, LBl SR s R B b A 5
A WU AN 0 o

A2 R, AR SCHIEC AR R T B RRIE AR, DLRTBE R &AL, IR T AR
BEAE KBRS o I AT R By (BRI B ) R 2 161 B Sy 19 I oL . AR SO 3 R Rtk 28 2 HAEK
R ZE, TEE 1 RS 3 A AEKRBUE i, HAhmRE AR, mTRe SR FREM pH AR
U EFERRR AL B G, SRR FZERE M N 3208 pH B, = 2H 10 1A 74 75 55 AR Ry 2 38 B3 Jak i
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(1) v P S AR R A o
4.2. BHERSLSH
Bl A0 40 T A S R AL A ILAE R W R I BRI AT W, JFH AT CF Alcaligenes J& M
Dysgonomonas J& 4 b HIUAE [F]—FEve H AHRIE . FEBG TS Ger Haferh, AR TR R Ei &
PIE R, HP BN EROER3]. EHEAREME S, AT a8HE Alcaligenes J& F
Dysgonomonas J&ZNHTE N PR BF[24]. O 2 RO B A RSl L R R dkasE s HH 2 7E
FEBR AR A h B AR 1) TR IR AN A R 38 B 3G N [25] [26]0 SRTMITE AR FEATIERE , RIREMNH Alcaligenes
JEFN Dysgonomonas J& 2 g 3% [F] 55 7% I E
HARBEAPIRSHW T 2SS A HeEMER LM E. w4, Wash FEAERES
Dysgonomonas -4, PR IAETE G 78 Hod 7 H S AT o FRA TR AE J5 B2 5250 rh i B 1 TR BE 1K R4y
Bebe s Rt e, IR R HE R EE K

5. &g

ATHEE 16S rRNA W7 FGER A, A B AL EIR IR 5355 77 2k b 7 B8 H X P ] 9 A T
TEM. H— NN Alcaligenes faecalis; AL B TE NFNEIRE W Dysgonomonas JE&WIHTA, i
SASARET IR BB o 1225250 45 X 7K 7= 2% FEAH G B BF (9 1k — 25 o i RO R LA — 28 7 %
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