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Abstract : Endophytic diazotrophs isolated from molassess grass, Melinis minutiflora, were studied by in-

sert sequence( IS) -PCR fingerprinting patterns and full length of 16S rRNA gene sequences. IS-PCR fin-

gerprinting showed that different patterns appeared between isolates and the type strain DSM 1691 of Azos-

pirillum lipoferum; 16S rRNA gene sequence analyses indicated that homology between isolates and

known species Azospirillum lipoferum is

97% . These results suggested that isolates from molasses grass

are possible a new group of endophytic diazotrophs closely related to Azospirillum lipoferum.
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1.1 i ER
TCMY41, TMCYOS55, TMCY243, TMCY244 , TM-
CY255, TMCYO0256, TMCYO023, TMCYO551, TM-

CYO0832, TMCYO066, TMCY225, TMCYO0552, TM-

CY0831,TMCY24, TMCYO025 43 & B &= KB E 18R
bl HLAH 2 e e [ BB Azospirillum lipoferum
B Rk DSM 1691 W [ fE[E DSMZ AR AEF L.
DSM 1691 Y5 Azospirillum lipoferum T #% 5 ATCC
29707 JEPRAFAE 2 > B AP PR O B[R] — B PR

1.2 RFIESF

A F Ak 28 Nfb-Medium FlH E4L )G, FEFP T
5 mL Nfb-Medium 1% 35 ¥ F & 5 £5 3£. Nfb-Medium
BRI N SERER 5.0 ¢/L, K,HPO, 0.5 ¢g/L,
MegSO, - 7H,0 0.2 ¢/1.,NaCl 0. 1 g/L,CaCl, 0. 02 g/
L, T R0, 5 ¢ T E B IS AE100 mL
#7 0. 2 mol/L KOH ¥ )2. 0 mL/L, 4t RIEWK 1.0
mL/L (44 ZF H 100.0 meg/L + £} B2 it 1% BE 200. 0
mg/L) , B IR B 2.0 mL/L (CuSO, 0.4 g/L +
/nSO, - 7H,00.12 ¢/L. + H,BO, 1. 4 g/L. + Na,MoO, -
2H,0 1.0 ¢/L +MnSO, 1.5 g/L) ,Fe-EDTA ¥ % ( ED-
TA-Na, 7.45 g/L + FeSO, - 7TH,0 5.57 g/1.)4.0 mL/
.,LKOH 4.5 g/L,pH6. 8, F{A$E3E3PANA 17 /L
e, FEERRE R E S MA LS ~2.5 ¢/L BB,
28 CHEF®, ok , B 2 T i 15 S Ja USRI

1.3 BE#FUEE K DNA F2E

AL S mL 08B OKERKM4 C,
5000 r/min, 8 min) J5, FH TE (10 mmol/L Tns,

1 mmol/L EDTA, pH 8.0) B E &, LMLk 1

KSR, BARSREUT 85 I OCER[ 12 ).
1.4 IS-PCR 55 EE Ko
[S-PCR (insertion sequence-based PCR) 384 &1

B B it I SCk[ 13,14 ], AR 48 SCER [ 14 ] BF9T 45
oA BB 13 (5-GCT CAG GTC AGG TGG

CCT GG-3") ¥E & IS-PCR 5|#). PCR R M & R N
50.0 pL:10 x PCR buffer 5.0 pL, 10 mmol/L dNTPs

1.0 uL,J3 59 (50. 0 pmol/L) 0.5 ulL, T FICH
7K 41.5 pL, #fk DNA (20.0 ng/ pl) 1.0 pL, Tagq
polymerase(3 U/ pL) 1.0 pL. PCR i 5514.97 C
A5PE 3 min, 35 PMEER,97 € 50 5,56 C 50 5,72 C

60 s, fEFA N ST G , 72 CREMH S min. 2 N 56 A5
F 20 o/L B e e ik R PCR 74,4 C IRFF 45
H. BRAEH) IS-PCR =¥t —20 Fm 0 Pr HI R Y
Ji TR e o JE P, DK, 45 1) 98 BRI 0%, 8 3 3K GIS3. 74

GERE MR AL T AR G 2k 1T 54T, 3R A FEL UK B 0SB AH AL
PEERE. ] TREECONW #k{4: 384T UPGMA H%.
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1.5 16S rRNA EE ¥ K F 57
16S rRNA Ft:[K 5% Fii F 514 25f (5'-AAC TKA

o

AGA GTT TGA TCC TGG CTC-3") A1 1492r | 5'-TAC
GG(C/T) TAC CTT GTT ACG ACT T3'| #1579
j#415 PCR Jz o4& 2 F1 2 W 254 ] IS-PCR 4 4.

BBy FH 5185 4 35fc (5'-CTK AAG AGT TTG ATC
MTG GCT CAG ATT GAA CG-3') . 342fc (5'-CTC
CTA CGG GAG GCA G-3') #1 930fc (5'-GGT TAA
AAC TYA AAK GAA TTG ACG GGG AC3"). 47

P x4 CLUSTALX 57 EB X (alignment ) J5 , 3
54 GeneDoc #EFT A T EL X FA% L e . & o H
TREECONW i1 T4B IR R R G A B .
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2.1 IS-PCR {59 EIELE R

& 1 2 g8 H Ik #5717 IS-PCR =% il %
SRR, A1 AL B E A N A B A
B IS-PCR $88U EJEIEAR —3. #t— 2K m P
5 TN M 0k e o 47 8 J W ok A (181 2) , mT DA B 9 A
#i X 43 IS-PCR Fg 2 5 2RA. BHEE P NERF AR
s Sl E RS A — 3, B 5 B F ) 7~ g [ 2082 R AR
FCEPE DSM 1691 H 2= 5. HRE R R 5 R KA
PEVLIE 3. MR ST 77% WA IYE KK
FRENEE, 5B AR E ARk DSM 1691 7&
68 % WIARAPEKF B R AE—E.
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1.TMCY0256,2.TMCY243,3.TMCY055,4 . TMCY041 ,5 . TM-
CY0552, 6. TMCY244 , 7. TMCY066, 8: TMCY225, 9. TM-
CY0832,10.TMCY24 ,11 ;TMCYO025 , M : marker

A1 FEERENA ERE IS-PCR $8 80 El %
Fig. 1 IS-PCR fingerprinting patterns of endophytic diazotrophs

isolated from molasses grass
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Fig. 2 IS-PCR fingerprinting patterns of endophytic diazotrophs iso- | TMCY 4*1 ‘
lated from molasses grass on polyacrylamide electrophoresis A. lipoferum DSM 169
2.2 FISMERGET &3 WEEESEY) IS-PCR 154 BN R L
MOB 88 B 43 B o 58 B TMCY?244 . TMCY243, Fig. 3 Dendgram obtained by UPGMA method showing the simi-
TCMY41 .TMCY0552 3t 4 kR4 T 16S rRNA H[E larity level of IS-PCR patterns of molasses grass
LIFFISHT, BRI 4. FIRTHEE R bk TMCY41 oates
2%, 5 D | Ferribacterium limneticum (cda-1) Y17060

Quadricoccus australiensis(Ben 117) AY007722
Dechloromonas agitata(CKB) AF047462
60 Azonexus fungiphilus(BS-58) AF011350

5 '_Q_Q‘:Rhﬂdacyclus tenuis(DSM110) D16209

Rhodocyclus purpureus(M34132)
8L ]'m—Pmpfamvfbrfo limieola(GolChil) AJ307983

L6 Azospira oryzae(6a3) AF011347
100 —— Azovibrio restrictus (S5b2) AF011346

| —100r— Zoogloeasp (DhA-35) AJO11506
Zramigera ramgera(ATCC19544) X74913

— Thaueraaminoaromatica(S2) AJ315677
Q7 ? Thauera linaloolentis(47L.01) AJOOS816
100 Thauera terpenica (S8Eu) AJO05817
| Azoarcus indigens(VB32A) FO11345
g1 —L00r Azoarcus evansii(KB740) X77679

| Azoarcus tolulyticus(1Td-3) L33693
; — Nitrosospira multiformis(N113) AY 123807

— Nitrosospira briensis(Nspl10) AY123800

156 Nitrosomonas europaea(C-31) M96399
| Gallionella ferrugineal.07896
— Thiobacillus plumbophilus AJ316613
00 Methylobacillus glycogenes M95652

Methylophilus f:?fsmgerﬁ(DMl | )AF250333
96 Azospirillumsp. (TMCY244)

100 Azospirillumsp. (TMCY243
égogpmnumgpF (TMCY41)  [Isofates

| “Azospirillumsp. (TMCY0552

—Azospirillum lipoferum(ATCC29707) M59061
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>
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r 2 Rhodospirillum centenumD12701
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100/ l Rhizobium leguminosarum U89830
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100 Ralstonia eutropha(JS705) AF027407
Ralstonia campinensis(WS2) AF312020

69| L_100; Herbaspirillum seropedi(Z67) AJ238361
Duganella zoogloe (1AM12670) D14256
92|04, Ideonella dechloratans X72724
Acidovorax defluvii(BSB411) Y18616
] L 100 Alcaligenes faecalis AJ242986
¥7 Taylorella asinigenit (UCD-1) AF067729

- lodobacter .uv:’ati!?ATCC?)BOS l% M22511
52 Kingella kingae (ATCC23330) M22517
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Fig. 4 The relationship among isolates of molasses grass and closely related species ( strains numbers indicated in the parenthesis)
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