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MAFF303099 . % Bl & E.coli /pRK2073 43 5| 42 Ff
EEA RIBE K (50 pg/mL) MK LB K 5% 3k
TY WA BE 95 5 B &t W85 R (50 pg/mL) B AR
LB K535 56 opr , SE A B8 R 40 B B 40 i 7E 37 C R 3R &
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10,40k 225 1(1 mL: 1 mL 500 pl)AY L
B AR T BE VR AR, T 60 pL WK TY 5B %%
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519 (F/R), 5K E 2 25 bp, fE55 )8 T Tnb5-sacB
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96 FL Al (1 TR & T W N B AR, 51 X F/Tn-P Rl
To-P/RAFHY 3G, 2 2 X5l W ¥4 5 e 5 0 %
e, B2 Zi /NI SRR LT B A JE G K )
W 2 5l U e mISOF Iy B 2 i A H 5
I 5 FEXE I G5 1 96 LA B % 0L % e A H 1Y
FERAE A 96 FLARKE FE L 96 4~ 25878 T Ak 12 0
WL LLVEAL 1 pl W B, DL 51 Y) F/TnP 5
To-P/RY" 38, 6 H A 3 28 48 3 b Fr 78 19 fL L IF
X LG 24 R 3% 5 W 00 20 i 2k B 19 H 1Y) 98 78 bk e
BRI RIBER TY FR BRI 3, e m
TR 7 5 % R 4 8 3 1Y B R VR AT PCR %7€, DL 3
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BRI E 37 CRIFEA 30 min, FFWAKE T 4 CH
b2 ds s B AK PR F B8 A MS(MS SEaih 46 s 57
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NaMoO) B &R HMBEE D, =0.02~0.04,
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MR 4351948 1S50 K& sacB FEH, ¥a] § 3 1 H /Y
2t KNG 1.5 kb (& 1B F 1.3 kb (I 10) .
(7] Bsf Xof HE 26 DA BT A AR AR R TR O A AR L B R T E
M55 . B 0 45 21 19 TR 9% A pMH1701 JiU A
L2 /N

3456 78 91011121314151617181920212223CK

A LA sacB-MF/sacB-MR il Tn-PF/Tn-PR A 5|4 ik pMH1701 R B 54T PCR ¥ 84 () sacB K 1S50 B, ¥Kil 1:sacB ¥ 34 A
BLUKGE 2:1S50 U3 A Br; M:DNA marker; B-C: 7% PCR %5 . B:IS50 "3 B Bt; C. sacB §78 F Bt; kil 1~ 23 S B 5
CK ™+ LABF £E UM% 14 70 B8 s M. DNA marker, A:The fragments sacB and S50 of the plasmid pMH1701 amplified by PCR using
the primers sacB-MF/sacB-MR and Tn-PF/Tn-PR.Lane 1:PCR fragment of sacB; Lane 2:PCR fragment of IS50; M:DNA marker;

B-C: Coloneis detected by PCR.B:PCR fragments of IS50; C:PCR fragments of sacB; Lane 1-23 are positive colonies; CK ™ : The nega-

tive control of wild type; M:DNA marker.
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Fig.1
EERETEARENITE
& pMH1701 By i 44 K % #F 1 . MAFF303099
K& 6 B BORL pRK2073 9 K % #F i (1 mlL :
1 mL 2500 pl)FEYERE 2432 2 d J5 . Fi B 2l 1
WREVR A SM+Km J SM FA, R 5 G Ge it
B R R (R DR E A R SR =
SM+Km P I K i 18 3% 50/ SMF R E A Y
R VR BO M B LSRN 3.75X10 7,
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Table 1  Results of colony count

i BE A% %L Dilution ratio

i H Ttems SM+Km SM
102 103 106 107
111 15 282 39
I# 7% %% Colony count 132 14 296 32
105 7 344 24
FHI{E Average value 116 12 307 32

2.3 Tnb5-sacB #fi N MAFF303099 EEHKEE
Uk pMH1701 v AT LLAT il e )38 21 BE Y

Tnb5-sacB &5 B0 (& 2A), Tnb-sacB #1 & KA

BRYUER N (Ran) , BEFE I AR I K sacB (AT LA

SM+Km E4f 4 H B B E 7% pMH1701 £ E
Identification of pMH1701 in colonies grown on SM+Km plate

B R 4> T R R, o R R R R
Al A AT . BEAh, BORL bR AT U IR R S
A, H pMH1701 K B & Mk, 7% B F Tnb-sacB
A ASE R4 A BeAE AR B h A A . BEHLBRIR
S0 5 i 2 A AR 100 A4S, 43 5 SR T SM+ Km,
SM-+ Km + Te (P43 % BT & ¥ R 10 pg/mL)
SM+Km—+7 % FEME A . SM+Km P4 F Y
BRI A LLIE W A K, SM A+ Km + Te J2 SM +
Km+7 %6 B 5% 1 - Bz 1 58 bk 35 8 68 1E % A K (&
2B) , WESE 28 48 W Bk P Tnbs-sacB #4146 A JE H 41
H A bR h B %R S8 ok pMH1701,
2.4 TAIL-PCR #"1& Tn5-sacB i\ fi & flll 8 5 51
AT B A A IE S 5 R F Tnb-sacB A 32
AR HE MAFF303099 JE K4, 34l 8 HAf A7
SUOE T R e A AE (9 200, A F 52 ] TAIL-PCR 1
79 M I VAR A N LA S R U T S Y
16 A~2E 75 B Bk JH TAIL-PCR J7 ¥ 4 14 3F 8] g 3
AT S W7 51, 3 5 NCBI 371 B X 8 5
T 10 BREAERARM BRI AN S (R 2),HA



%2 W JHmE &, T AR E MAFF303099 Tnb %4 8 71 A 528 7R 4 (14 7 8 B 07 & 19

1 Bk Tn5-sacB i A 7E MAFF303099 1 K JE k. 4 Tn5S-sacB 4 A, F 4 A & K 25 59 HE 19 3R 4
pMLa [ mir0321 FEH L IE LR AARE T EKE N 62%.

OE 1E

1 | 1

A - ]
IS50L sacB kan IS50R

SM+Km+7% sucrose SM+Km+Te

A:Tn5-sacB 2578 3 [ . L & IS50L \ IS50R . sacB Fl kan 3 W, OF F1 TE Jhy #% & B £E F A% 20 B: T AR % & TnS-sacB i A
MAFF303099 45 a.d 29 SM+Km PR _LIGE % . d o a I BORIE b e D9 SMAKm+7 %0 BEREF AR LI ETTE e D b 1982
KB cf H SM+Km+ Te M EAEE. TR ¢ BB KB, A:Schematic structure of Tn5-sacB, Tn5-sacB contains IS50L ,
IS50R , sacB and kan genes,OE and IE are action sites of transposase; B:Identification of Tn5-sacB inserted in genome of MAFF303099
on plates; a and d are colonies on SM-+Km plates,d is partial enlarged of a; b and e are colonies on SM+Km-+7% sucrose plates, e is
partial enlarged of b; ¢ and f are colonies on SM-+Km++ Tec plates,{ is partial enlarged of c.

B2 EEZAR Tns-sacB HEE

Fig.2 Identification of Tn5-sacB in genome

% 2 TAIL-PCR % Tn5-sacB N i S # 1
Table 2 The data of Tn5-sacB insertion site identified by TAIL-PCR

M ID 5 LR AL i AALEL H
1D Location Insertion site Gene product

mll2850 Chr:2287737..2288495 2 288 495 KM H Unknown protein
mll 2877 Chr:2314592..2317951 2317 274 i % % 11 Hypothetical protein
mll3110 Chr:2500169..2500591 2 500 580 KA A Unknown protein
mll5679 Chr:4565948..4566850 4566723 R %€ # 1 Hypothetical protein
mll6391 Chr:5216029..5216304 5216 053 AHNEH Unknown protein
mll8552 Chr:7012986..7014623 7013681 K AZE I Unknown protein
mll8554 Chr:7015794..7016855 7016 780 DPMI1 Dolichol-phosphate mannosyltransferase
mll6358 Chr:5172841..5175279 5173 284 KA Unknown protein
mlr0321 Chr:219149..220489 219 382 433 H Secretion protein

2-J15 - 3- 0 A R R 4 il

110826 Chr:654855..656228 655 814
" r 2-Dehydro-3-deoxyphosphoheptonate aldolase

25 RETMFEH MAFF303099 nodB EE REE  sacB Pl K 200 bp Z4 453514 Tn-P, 5l
HEE W%} nodB-Tn5-F/Tn-P X Tn-P/nodB-Tn5-R 43

fE nodB HEH R lE 200~300 bp 44511 1 HILIGR"5 M1-M96 1) 96 FLAR i TR & BV ok A5
%51% nodB-Tn5-F/nod B-Tn5-R, TE 5% JiE T Tn5- M4 88, 43 W% A 5 S 2k 5 9 19 10 g 5 o M7
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Je M48 WA~ 96 FLAR H 4 18 v 2 47 56 Ik L 7 25 3 T
2 ™nodB #H 1 Tnb-sacB 3 A & 284K, DL 3| 9
nodB-Tn5-F/Tn-P. Tn-P/nod B-Tn5-R K nodB-
Tn5-F/nod B-Tn5-R K Uk JE % (& 3A.B), B 15 3
2 nodB A [Rl A KA AN B R B AR, dr 4R

| 2 3
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&

MAFF303099/nodB-1 1 MAFF303099/nodB-2,
FR K M-nodB-1 il M-nodB-2. 718 = I )3 ) &
T HAf AN H (E 3C) , BB M-nod B-1 ™ % 1
A nodB (Chr: 4995963.. 4996622) & A H, i
M-nod B-2%% JE F 1 AL 7E nod B J& 198 bp 4k,

| 2 3
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1 000
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4995963 4996 146 4996 622
a
C
Tn5-sacB
4995963 b 4996622 4996819

A: MrnodB-1 (H4%5E 5 B: M-nod B-2 1Y% € ;s M: DNA marker; JKi#& 1:51% nod B-Tn5-F/Tn-P 4" 4% J 3 ; Jki& 2: 519 Tn-P/nod B-
Tn5-R ¥4 3 ; VK8 3: 5149 nod B-Tn5-F/nod B-Tn5-R ¥ 14 Xt ; C: M-nod B-1 fl M-nod B-2 i A 578 B ; a: M-nod B-1 i A
f7 5 /R B & Tnb-sacB 4l AL K 4 996 1465 b: M-nod B-2 4fi A7 75 Bl 5 Tn5-sacB #fi A4 4 996 819, A:Identification of M-
nodB-1; B:ldentification of M-nodB-2; M:DNA marker; Lane 1:The fragment amplified by PCR using the primers nod B-Tn5-F/Tn-

P; Lane 2: The fragment amplified by PCR using the primers Tn-P/nod B-Tn5-R; Lane 3: The control amplified by PCR using the prim-

ers nodB-Tn5-F/nod B-Tn5-R; C:Schematic structure of Tn5-sacB insertion site in nod B mutants; a.Schematic structure of Tn5-sacB

insertion site in M-nod B-1; The insertion site of Tn5-sacB was 4 996 146; b:Schematic structure of Tn5-sacB insertion site in M-nod B-

2; The insertion site of Tn5-sacB was 4 996 819.
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PP A B AR MG-20 #4145 d I, 200l %
Fh B A= B MAFF303099, MAFF303099/n0d B-2
MAFF303099/nod B-1, M J5 12 d WAL R, 45
. MAFF303099/nod B-2 A LI A# 7 bk AR 1 1
1EH AR, 5 B A BTG 5 s MAFF303099/n0od B-1 /R~
RE A A DR AR JE AR 9 (&1 4D, BB MAFF303099 H

nod B K& K 1) 5 7% (A AN B A 7 kAR 4598

3 i
2 T 2 7 A £ sl T L e o L e (6 AR ) R

ol B PR R S B AL AR T B R IR A L
PR A BT R R R ST B A

it

nodB RERH £ E

Identification of nodB mutants

IR eSS N A T NS R i 1IN R DY P2
Ho TP R AL AR Xt (5 T A T s
TRRAEAE 32 40T A B A R R ML 5 B
fIfE . Tn ZR50 05 A 78 40 B 28 748 1R 1) i 8 v 45
S N Tnb B A R My 58 AR R M TR B
PP 2= 15 R AR AE W R, & Tnb
B4 JHORL 380 S 1 27 P TR o EL J i DX 3 A e O
BE A0 BRIE T 5% 0 T U IR A e S A A BB TE ST
PR BE 25 FAETG . Tnb i AR BENLES & M oh 748
AR T WL A g, Tns RIIHIRT AW d k)
wiz i, T pUT Bk b Ay — & %1 mini-
Tn5M AR TR HhH DL i o 28 A8 R 1) 5 3k S [
VR B 4 22 e, Patsarin 2507 F [R] VR & 41 09 5 5 AE
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JIE 4. B ARAUEE MAFF303099 Tnb 5% A 1 A 58 48 1 A 19 4 s 1% U 6 21

WT M-nodB-2

M-nodB-1

K MG20 55 A= BUAG AR 43 1) 422 B 85 2 B MAFF303099 . MAFF303099/n0dB-2 &% MAFF303099/n0dB-1,12 d J& WL XA #k £ AL,
a: ARK A H2 P BT AR RUAR R B L4 MAFF303099/nod B-2 B #:Ff MAFF303099/n0d B-1 A A% s b:a EIH AR HCKE . Phenotype
of Lotus japonicus MG20 wild type,inoculated with wild type MAFF303099, MAFF303099/n0d B-2,and MAFF303099/nodB-1 in 12

days.a: Follows are control plant,inoculated with wild type MAFF303099, the test plants,inoculated with MAFF303099/n0d B-2 and

MAFF303099/n0odB-1; b:The roots partial enlarged of a.
4

MAFF303099 nodB 3R ZEff 4t 4 R &Y

Fig.4 Symbiotic phenotype of the nodB mutant of MAFF303099

Mesorhizobium loti RTA THEE T + 27 458 # N
A AR S 28 AR R L A nod ABCD 5 25 98 56 il 3 N J 25
SR AE I nod Z \nod S .nol. SEWZRASK, [RlIR &
2 A8 4 by o 5 7 R AT LA ME A5 3 B 04 TR B LR
e FE I I, R AR AR AR, ) S g R I TR
MAFF303099 H 71| JH 7] 5 o 2 5 718 A A A AR X
BEH R, AOFFEH ] Tnd-sacB ¥ 114
T A AR E MAFF303099 B 16 A 28 AR (R R
1529 10 000 A ARAA, I 1 1 T — 2 P Bk i
VESRAR MR e T LATE 1 JE N 4 s ik 3 B Y 5
7S T AR AHL B 47 B BE B B i G 1 T RE 2
B J3E - (4 AL S JF N TESE K A HE N . TAIL-
PCR %5 5E 25 R Ul B A5 v 26 JAE 1 47 T ok 2 ]
2 Gt B HE (195803 29 2y 62 0, XoF T 328 A DG 5 A8 14 5% il
AR, BT 1Y 5 72 1R P 24945 10 000 A
S 7E R bR  AE O 8 O VA B 2 AV T ER R L A8 W] LLE
13K SR R B R A B T 22 (0 AU A SR IR
TEFP 2R B2 MR b 2 B 198 6 R4S
¥ (nod factor) #2045 #4 9 N-BE 1k 55 B 19 Of <1 1Y
nod ABC 3[R, H 1 nod B 1 5% 4 B AR 5 7€ 28 M I
CEEGES AR IE o & B MAFF303099 nod B % A
8 9 AR R Al LA A KR AN 4598 5 BB Y nod B
SRR PR PR BE A 58 2L 19 25980 TR 710 AS R o 1 £ 4
R R 8 {HAE Mesorhizobium loti R7TA Hr,

nodB 1 5 78 1 BT DL B KR IE R 45t . 7E
R7A A fig 2 5wk vh F At JBE 2 Tk i AC T NodB
BIAE R . SR 18 4598 . H MAFF303099 1 Al g
JRART BT 1 EALER IS . A5 E W
MAFF303099 278 {4 Fg Sy St A= A G wF 78 42 it 1
TR R 0 2 9 AR T R T e S A I 3R AR B
) 28 28 TR AR » IR B nod B 98 78 (R A 56 SR R 1 % B L
Ut B NodB 7 A~ [F] #9811 H 19 ) Rg ik A i iff — 20
W%

2 £ X #
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Constructing and screening a Tn5 transposon inserted mutant
library of Mesorhizobium loti MAFF303099

ZHOU Xiangzhen
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Abstract

Mesorhizobium loti MAFF303099 was used to construct a random mutant library with

transposon Tn5-sacB mutagenesis technique. A total of about 10 000 independent mutants were obtained.

A method for rapidly identifying mutants from the library was established. The mutant of the symbiotic

nodule gene nodB was identified through screening the mutant library. The results showed that the

transposon Tnb5-sacB was inserted into the genome DNA of all the mutants in the mutant library., with

the tri-parental mating transformation efficiency of 3.75 X 10°. The MAFF303099 mutant of nodB did

not form nodules on Lotus japonicus roots comparing with the wildtype.
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