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IIl. 33 Tn5 H#BHY Azospirillum brasilense
UK &S MGk Bk B TR

ITF% B %

(HER PR RUEERTF X))

DA¥EHH EH S RAL pRO4::Tos RO B (E. eolr RL29) MEABH, S5THER
PHIEAIRE W251-10 (Azospirillum brasilense W251-10) #THZT, EHRFHEER FREE
MEANHAE STREEEZENS5.0x107, ZHE WSI-0 HEREL RS %
REHANT 114 %107 SHB IR T MB — LR (Hydrogen Uptake Hydr-
ogenase ) TEYERISEAFBR (T N Azospin llum brasilense WG15 )L [ & B EF (A5 (Nitroge.
nase) EHEMO WA, DNA FFERTEFEEN, FiEAIZEER W65 i DNA dify
TR To5 {FFL.T W2s1-10 2SR MMIEE T WS REEENEEERT Tos
1E DNA thagiE A5 R R TEAE BN REMER (b)) HEEER(a7)

EBEF EHFEDNX R

R CAEREE W EE AT Tos; ERR

Burris } Hoch % A £ 50 E{%40 2%
BT & E AR A S RHE S R e B T
ROk E H R XA R T ATP
By H RS R ae B 520, Gk, of
REMNEGZAEEBRORELhERT
REREY, XMBEBEENL H, t—F
XFEFER B, ARTRFIANVE
H RS ES AU BRAE SR B E g R,

ERAEBEER AR, Evans %A S0
UEER A Hop® BIREFAOES T % K 2=
B EBRILM BEFEY, Schubert
FIAR SRR EE (Raizobium japonicum) Hup™*
BeF USD 110 1 Hup™ H # USD 31
EMAREHREEH, MEERYED T E.
SRBNSBEEDLEEINE B 24%
7% R 31% 3,

Gibson % AIASH H, tBALFIS T
A A RER R, MmilERRpR

E{32lA Evans 1 Schubert H—f#E
HRY, Ak, AEEEKED H, HE
BN B A A R EEE
AEE

VLEEk, MRENMNADAEZEEN
FEEAREITREEZEY, HTe
A A G A DA S AR B S A e A
FEHEDHORE R TFM H 5 FE o F
BREENEM, Hik, fiE Hup™ diks
Hup* SERBEEEH#ITHERE — N BITF0S
Bo #EF Tns ATHMEREETN
MREFIFLME™, (2, BREF
TnS HTREASEENBEEE T RILB
b=

AXEENBRHEEF ToS HEM
70 BB A, 07 it Hup™ 28 8k Tk,

FIT 19564 8 J 11 BIgH,
R & 42 LB MR ) S Rl e

O PERFRMEVFRTATRKSHES http

journals. im. ac. cn



L ITHE:

AR AW 5 AR Bk & 25

x1 MEIERTHERARE

Table | Characteristics and ources of used bacteria

HHE X R
Strain Cha racteristic Source
Ptk
Donor
JEFTEE RL29 thr, len, thi, kan® #&d#F pRE4::Tn5 Li Fudit™
E. coli RL29
ik
Recipient

P TS MM W251- 10
A. brasilense W251-10

FixtHuptSm Kan*

AL srEEt
Author'’s Lab.

i S B I

(—) @&

iﬁ}?%dﬂ%ﬁﬁﬁ@%ﬂi&ﬁﬁﬂéﬁ&ﬁ%ﬁﬁl
E1o

(=) T ERH . EATERE

TE g, SDS REH., RMAARE, Do
nhardt’s ¥ ¥, SSC ISHE BRI 2 A
gUerl, RNBERERBLEZREKREMTE
HALBELR.

LEHELEHASED K L0s, B BB 52,
NaCls g,

Dobereiner 3EFER G F- & KHPO, 0.1g,
KH,PO, 0.4g, NaMoO, : 2H,O (,002g, YeCl;
0.01g, MgSO, «7H,0 0,2z, NaClo.1lg, €CaCl
0.02¢, XEMMS-08, BinEiEE (EikEE
#* 20.08, FEEEHEL.752), LBHR
# #5 7F 1.05kg/em® K B 304 $hy, pHZ.O—
7.2,

SEREYENT SR 3L Dobereiner BE{ASEIREL, 5
FFMA Ss B NHC fusoms I EREH-

SDS [t Sigma /A, EH KIGE Daigo 2
7, ¥ BT Oxoid A FL HBHEMBNE .

(=) HEF Tos FEHAR

{H{KEg E. coli RL29 T LB HiFpKd,
37°C S EEETELMAL/2 KBTS LB EI 3
Bk 3 3. R EE AEEEEW 21—
10 JEfh TRE(K Dobereiner g, 28°C g K
g 2 T ER KBRS Fe N IIREEEEK

mﬂﬁk%ﬁﬁ 21(Viv) B, 2BRENE,

3 SmA I i 2R AU A TLIR Y 0.45pm E’Ja%h%
to BRTHME,ET Doberciner [HikiEFHEFE 42
L 28°C B3R 20/ BB A RT3 —S5m
KD = AR, BT 20 Sk, HR 01wl ]
Bt R L PR, 28°C %5 X

AR EE A LIERHER L | IHEAY Kao'
ESTHSRTHEMESEDITRER I tEE
AEHERINE (Ka') AEESEBIRE,

(m) BENIHAERNIEIE

WER (8] MBI T

() FEXRFEHMERER S

Bk B 355, ooor/min BLE 5 4T PRE,
SRR PoS (BRI S AR 1.0x
10" 4R/ ml 9B K.

RESEERRE, KBEEREN—F%Ek
Pk, ERTMEBIET Bt 30 0B, AE A PBS mh
W, BET PBS UM 15 4§, RAREAKR
Hrhpk PBS, SR TREM UK EMBH
EEFRHRETUSZSHEX

(7%) ¥ DNA mam . i

25 DNA HYIBR, B4R Kado £ Linfo7
B, BAF T

ZREMCH 8r1 (V/VIV) I TE le‘daf&.
SBEALK E (Smeg/ml) R 10% (9 SDS 7 s
R A 37°C, 45 5 Pl

FREE AR, B AR GRS R E
AR )

{RERK9 DNA B 4°C kKRBT, o THRIHET
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26 m o= ®B F #®

28 #

TR R R M ke DNA [7ERE.

(4£) DNA . DNA L3 53F

1.Ta5 SREHIEIE: M SFESHER DNa,
B pKan2 Frifh AT A EEE L. RAKROF
HHiEEIEE, R A New England Nu
clear 2 BRI O EBLHA VA, MAZHR
FIiA# B Eppendart §th1, 12C—14°C {I& 2 /1
I, mA 2L RG2S MIREE G-50 F BT,
A MR PR e

2,75 %77 (Dot Hybridization): 4 #3570
EerrEE LT WA EERERD
FhBET,  AZROREEERERAN
—40%C, 3—4 Foo

g R} f0 7w

(—) Tn5 BARHEAIRBEW21L-
10 Y F|E .

(LikE E. coli RL29 7 H pR64::
Tn5 faik S0xg/ml WRIBEE, HTE
B—Em kBT, Bt RaE# Dobereiner 55
5 AR, FHECEBEBESRE WS-
106 FIREESER, HTALSHRAH &
50pg/ml RIFEEM Dobereiner 553 2
wpkm sk, ik Tos BMANZEERK.
FMILEEELRES FRERNE SRS
P 5.0x1077, ={&E W251-10 [{3E 7
EEEHAETIHEN T 114 X 107%
Yok E. coli RL29 ROERPENIE R i
HNTF 1.65 X 1070, SHEEH W251-10 f9
Kan® foE B AERES TH Ko’ H
RRETHR, SHARMIEHET Tos M
ik E. Cofi RL29 thiBniH AR E
ZkE W251-10 gy DNA FEIRA, M
e THER R TSNS ENERIE
BEOEE, XRMEAHBRER L
Fudi™ % AREMHECXRBE (RA-
zobium asiragali) VEZIAET RO K
fElo

TN EREEREERE L

AeEER, REEZRAORFIERER
HIOFERTHREREH T Tns &
AFERNERBERETERK, TH RIS
PR, PREERHSER G 362 Mk
MERNZEREE, LSMAENSHTH
H—HRREFEREY R (BS A
WG15), X—H¥kEalt, K> Hup™,
Mm3EAE W231-10 24 Hupt,

(Z) ZENSNEERERE

MEmEREEE W251-10 WELH
5 W251-10, WGI15, E. coli RL29
MR R AR SRS R W251-10 0
WGIS R SE i kRRIRN S S
Fp,BPEFHEE SR AR E. cofi RL
29 SEthik R N 2R B R (B ).

O bt T E BE R IR 3 ¢k O £ SR T AR
WG15 f1 W251-10 |y k—EE, #ElbL
thpe RS S, XNIEL WGLS B
Ak W251-10 =M ENTRE
HTRZEKE, :

(=) WGI15 5 W251-10 @i ih
BMUERBEEMNE

KEAETRBFE, CREHSEFR
% T AR @ E W251-10  f0 i & A
WGI5 # E F B & e R S i (5 2)0

#=8 WGIS WREHRNIERBEX
5 EER, HEZREAEEBEEA0,
ToEANK W251-10 IR EREENL B
IR 4y B3k 181.77 R 423.44nmol -
h7t- ml &

WGI5 2R G A5 % AR P R
B E e EEE I TEk, XA AENEEREH
T4 T TosS EREEAHNEASIEN,
Eit, $—EEAH ENENRRERR
T2 E bup WG nif ZRZEE R %
2 F AL AIREE: (1) sy EES
nif ERMAPHR—SHLEEETE —#8

YT A, AR R ERRETE R
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%2 WGIS f0 W251-10 BEMmiER

Table 2 Comparison of enzyme activities between WGI5 and W251-10

FArmf1al E H2 ELHRE

BSfR Time of cultu- H, volume |C,H, volume

TS EEE

Hup activity

[ R b

Nase activity

Strain te (h) (ml) (ml) (pmol-h™'+ml culture™*)| (nmol-h~'-ml culture™)
wGl15 24 1 3 0 0
Ww251-10 24 1 3 181.77 423.44

B, To5 HABRYRATER RS BER
hup FOH—FEAHRIE; (2) hup FEEM
nif BRMREB/EX—KRANER>Y
NFEE. X—EEHET Tos BAR
AREFEN B Aup T aif BEHE
% (3) p BAE wif EEMHEERE,
Tn5 A G5 HERYSE B MK B — M ThRE
FEIrt g, Casadseus RIE T Tnl X Ff
RETHEE—HNEAREFH, B
1B“#E"”, Kleckner £¥AR T TnS By
R, BATIAAS TnS 4 A OO0 M3k 57 7]
B, EFTRIEAEMT Tal g A
R MR KR B S ERIRRIER,
(@) DNA - DNA HF R
L P FRi0H) pKan 2 J9384%t. Rl 5

- Bl STHFRABEER (1,2,3 AEMRD
* Fig. 1 Result of Dot hybridization
(1, 2, 3 as positive control)

WG15 o W251-10 558 DNA #tf+3e
3, pKan 2 1y DNA #F 40 BRM: T e, 45
REWH WGIS SBHRLBMMER,T
W251-10 # DNA 54 RT 20 # 4
(A 1), '

pKan 2 FRRIEH pBR322 fnk—A4-
3.5kb §y Tn5 Hind Ul F i R, 7
DNA : DNA a5, WGI5 g5 Tas
R WHAZE WG PEEATRE
To5 WFFIELE,

FERAIH To5 HA 2D, HuptFix*
BB RRZREE 2 Hup Fix~ §y2e5k, mi
REFEER TosS HASEALZFT B &
BRI BRRL; A hup EEE nif
HEEREMFE EEXR,FH Tas NiF
ARSI BAERTELEN THER
N T

nf ARG RFARBEONG
FHEHER, O AEERRE S of 4 EFH
EfLE, BAib, hup RS nif ZEMG
R4 REFEENAIREREEN, RiB
Plazinski % AP FHRRRBER, H-
FIRTEE  (Azospirillum) FIGER B ¥k o
nif BERMH+HEANEERSETHREHKL,
ROERB BRI sup BES nif £ FH
MR EE EEIX R, IAEN
PR B R SRIE A, Bk, #0072 B VE A R
B W251-10 ot hep EEPEAT Rk
LBl kap 5 nif EEMN TR —EHF
th, M E hup BEE nif HEMHOEAK
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321323,

RELATION BETWEEN HYDROGEN METABOLISM AND
NITROGEN FIXATION IN AZOSPIRILLUM SPP.
III. A HUP- MUTANT OF AZOSPIRILLUM BRASILENSE BY
TRANSPOSON Tns MUTAGENESIS

Wang Zifang

Guo Jun

(Wahan Instituze of Virclogy, Acedensia Sinice, Wuhan)

Cell conjugation was carried out between
the donor E. coli RL29 (pR64::Tn5) and re-
cipient Azospiriilum brasilense W231-10. The
frequency of transposon Tn3 transfer was 5.0
X 1077, spontaneous Kanamycin resistance mu-
tation of recipient cell W231-10 was less than
1.14> 107", Onec of the transconjugants named
WGIS was obtained from the medium conta-
jning Kanamyein (30 pg/ml). Hydrogen Up-
take Hydrogenase and Nitrogenase activities
of WGIS were compared with parent strain
W251-10 by using Gas Chromatography. WGIS
were defective in hydrogen uptake and nitro-
ren fixation (Hup~ Nif~) while parent strain

W251-10 had both functions (Hup* Nif*). It
was positive result when Dot hybridization was
made between radiant TnS5 probe and DNA
of WGI15, Whereas total DNA of W251-10
showed negative result. That means Tup~
mutation from Hup* was caused by TnS5 in-
sertion and there is very close relarionship be-

tween Aup and nif genes at the DNA sequence.

Key words

Azospirillum brasilense; Hydrogen up-

take bydrogenase; Traosposon Ta3; Nitro-
genase
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