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FRAHREETREEHER (g
SeCREFNE G
F F RAR kA8

(PEHERE LY EBRER 5 200032)

B B MMEET TnSHOEABTRABDD 12 B %R M8 ( Rhodobacter
sphaeroides) EMEBRIE T (Asm™). REFEEHRAYT GOGAT E#, [T Eiyx
B B E T (NIF), HHAHRMRMEHNELER (N, BEH Azorhizobium sesbaniae
ORSS71 (K152 % glr 2RI TR pHB10 $ AR TH P EE # ERER, i3 F5 kM Tas
B9 R—prime BRI SERE T g2 TnS K BL. Southern 235 iE AT FRE g/ 2 TnS KBS E. coli
W ghBD ERFHFFH. KB 5L pLAFR3 F#EF MR R, sphaeroides 601 28
SCHERERT B 98 B A S8 e B T 5% g/ RO cosmid pLT27, pLT27 BEE KA 12 #
R. sphacroides BIR{L BRI FE 0k, BEY) M BT R WIZE 1% cosmid FIEA ML 1K DNA K&
K/ANELK 26.5kb. Ll pRK415 FEAT %8 T 4.0kb & 10.5kb #9 pLT27 4 Hindlll B4 4
8. 5+ #lfr 4% pLTRK271 5 pL.TRK272, pLTRK272 e H & # GT6, GT10. GT11.
PLTRK271 BTN AW AEFD. @it 8. DG UIE I T pLTRK271 5 pLTRK272 M8
Ei%. 1% 10.5kb # pLT27HindIll M) K B 5 E. coli gltBD 2 BATFEHE. Southern
HAHHTR Tns IR EHROKNE —REFEGH THBAME, HETRE gh i
BB F—Bt 11kb &8 EcoRI-Hindll Bl K B2,

Xin FROME, SEMASERE, FRLRBRE TS, WaEE

# 2 B 5 M (glutamate synthase, GOGAT; EC2.6.1.15) 2 4l i & Al {b iy — 4 X i
M, ARG TRBERMNRE PH, €548 ERK A M (glutamine synthetase, GS;
EC63.1.2) bR 2 A4 RA AN FERBY, G£RAFNE P, HB GOGAT 1
gt ERMARE AHE, it EM0RSsSEe R fEa"", sromi sy, uF
GOGAT M T{EMEBMR, Mixt T4 GOGAT i glr BB A THEWEA WIEE. R
TIVAAT Y LM 8D XS ME R. sphaeroides (] GOGAT R A#S, FR AR
#HE T —LHFE> ", BEHAEY GOGAT SAEREGRENNLR, Bl FIEx
FHETHT GOGAT A4 FAF LNHRR— KA, BEMiAREASFEMEE 8
PR, % T BRI R, T gltiﬂ#ﬁgltgﬂﬁff;iﬁﬂ%ﬁ
b, L ERE P ERMERE R ARG E—5 TR

s EREHRER @63 T URYTEE.
AT 19944 12 A 19 AygElL

© PEMERMEMFRFATIEESHIES http://journals. im ac. cn



2 w £ B ¥ H 36 #
1 ARfe 7%
L1 MBFMRE
L BT R BB BB WL 1
%1 EHHEN
Table | Strains and plasmids
% ¥E /LK

Relevant characteristics

Source / Reference

[ 3

Strains
E. coli
HBI1{1

DH5a

BHB2688
BHB26%0
LE392

Rhodobacter sphaeroides
601

6001

204

2041

GT4-GTI15

L

Plasmids
pSUP1011

pBR322
pLAFR3
pRK 2013
pRK4IS
pRSP20
pRSP2)
pHBI0
pCIs
pPMN2
R’ 81
R’ 82
R’ 83
R’ 10}
R’ 104
R’ 105
pBA1043
pSA1045
pLT27
pLTRK27!

pLTRK272

F . hsdS. hsdM . pro. leu, thi. lacY, galK
xyl.mil.recA, supE, Sm"

supEA4, AlacU169 (©80lacZAM 15) . hsdR17
recAl.endAl,gyrA96, thi-1, relAl

(N205, rec Alkimm43acltsb2redEamSam / A])
(N205, rec AliimmA34cltsh2redDamSam / i]}
supEd4, supF58, hsdR514, gaiK2, galT2?
melBl, trpR5S, lacY

wile type

Rif" derivative of 601

GOGAT derivative of 601

Ril" derivative of 204

Tn5—induced GOGAT ", Nif ,Nir~
derivative of 6001, Rif", Km",

p15A replicon, Mob*, Cm', Km’
containing Tn$

T Ap'

cos.Mob", Tra™, IncP, Tc"

Tr}, incP; Km'

Mob"', Tra™, IncP, Tc'

2B D", ColEl immunity

2B D', Cm" derivative of pRSP20
pWBS derivative, ORS571 gir locus, T¢'
nac” cloned in pBGSY

Km’ derivative of R68.45, Ap"Tc'

gl Ta5 derivative
gl TnS derivative
gl Tas denivative
ghtiiTn3 derivative
gliliTn5 derivative
g2 Tn5 derivative
gleliTas derivative
ghi Tn5 derivative

of pMN2, Ap", T¢', Km"
of pMN2, Ap", Tc', Km"

of pMN2, Ap', Tc', Km'

of pMN2, Ap", Tc', Km'
of pMN2, Ap', Td". Km'
of pMN2, Ap’, Tc", Km"
of pBR322, Ap", Km"
of pBR322, Ap', Km"

R.s. hit lcous cloned in pLAFR3, Tc"
4.0kb Hindlll fragment of pLT27
cloned in pRK415, Tc'

10.5kb Hindi!l fragment of pLT27
cloned in pRK415, T¢'

Boyer 1969
Hanahan 1983

Hobn 1977
Hohn 1977
Borck 1976

Pemberton
this work
(8]

this work
this work

Simon 1983

Bolivar 1977
Staskawicz 1987
Ditta 1980

Keen 1988
Covarrubias 1980
Covarrubias Unpub.
Hilgert 1987

[24]

Nayudu 1987

this work

this work

this work

this work

this work

this work

this work

this work

this work

this work

this work
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1.2 IEFFH

E. coli F 37C {5 FE. R. sphaeroides T 28°C J I (2500~ 30001ux) IK £ 4% T 2
FEH . TB.SOB,.SOC. LB &S KICA(11]. RCVB HEHESRBXHEI(12],
H NH #BEH 7.5mmol / L, HEMMKE R 7.5mmol / L, REEKLBAFMA NH;
WARMAER, Z 755 BIUR13].

BELTRTERMAR LA K, QT : Ampicillin 50ug / ml, Chloramphenicol
10ug / ml( E. coli) M 1ug/ ml( R. sphaeroides) , Kanamycin 25ug/ ml, Rafampicin
50ug / ml, Streptomycin 50ug / ml, Tetracycline 15ug/ ml( E. coli) 1 1ug/ml( R.

sphaeroides) .
1.3 WELEBE R BRI IRIE

Fe ORI AT B b AT R AR 2 A8, RIS B RIS ik Ap BEE R HE. WUE R,
HRIFLEZIRBEGRA TS RIFA Km 8 LB T L, F 28C355% 3~4d £ 9L
B, HABTELAEEEREES Km B RCVB TR (LS E8 N8 E) M RCVB Tk
(BA NH,Cl AR FE) k. F 28T HEFE 24, Bkl LB Vg B4 K4 R NH,CLARERL
RCVB ¥ E AL K%, #ATHRTE.
14 ANBEANRSSEHRRERTEONE

&8 RR[115 scirl16], B BECKMANDU—-70 43 St LB 4740 4.
15 BEARYENE

£ W IOE17), B4 L3 B 7B 8 bR,
1.6 BlmSEENE

FH Bk R, #0181 T M2
1.7 R-prime FRRIR) 0k

2 BCWR[191FT 8 s 1T,
1.8 =FERT

& Wik(14], LA pRK2013 A BIBTRL.
1.9 DNA #B{E

B DNA il & maih, XBERRIL Y MEE LY, Lambda WRE AR R RY I
#4& RAKSMI Y, BITE IR 232, Southern EBE 5% B8 o 252 MK 438 44 B0 008 OG0 X 0 i
DNA Jrik. a—FL#h BLE RS I KB 4 7 1 52 5 0 MR R i) 25 B 4k o v 359 4% ORI L 1D
R PEAT; PR U8 B R R A IR B B R AT, Y1 0P BRI DNA 2 BEHRiC A
B UL F; MBS DNA KK RS i ckR20), /N R i 5 8 SCR21),
1.10 R.sphaeroides BB EERIHIE ‘

£ 1 Sambrook!" BTk # R B JEH L R. sphaeroides 5 DNA BB 514 R YIB3 5
HALRE &, R AR GIR Sau3Al X BHk R. sphaeroides & DNA f# 20~
30kb H Bt REE. Ak AFHRFHKG LB REW DNA, 2 iG#Ed 10%~40%
A BN A R TR AR 0 R 20~ 30kb K B, AU 54 BamHI B Y1 FIRBEAGE A
pLAFR3 i, 2/ A% G ERY E. coli DH5e, BG4S Tc fl X—gal, IPTG #) TB F
g n GEERE.
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111 EEHH/EER

BRI E Bio—lab A AIMEELY LRLE,. T4 DNA FEMEWH
Bio—lab 22 F), BB MAE G A 4P TE AT BUSE. NADPH. it - EW B Sigma
AHE]L EREEIEER G BRL A 8], HRAHREERA S&S A8, O FRIEANEN
& Bochringer Mannheim 4 7}, £ 9 E47iCIR M &M H BRL A7, [+—"PIJATP, dCTP
W E SR R TRAR, R R RS i,

2 %R
21 EE (L ERBE R ik

bt 5 R, R SR B I H 1 ToS B9 [ A HEBOR pSUPI011 #%
AF| R. sphaeroides 6001 &, i1 F pSUPIOL! £ R. sphaeroides " A BEFe & 5 il , B3 i i
¥ TnsS 89 Km FiEnic st ol SRR a5 DNA HIEH Tns 8 R. sphaeroides Bk, R I5
FELL NH; Y - B H RCVB B4 % E S E X% Km HAEHESHE TAHM
NH; #fiEsh, REER A NH oM — R K s AR T8 SR RE A RSB Bk B Y &
LS R ZE A bR, AL 10 WIS AR 88 T 12 BRE LR IE R,
b Km REEMESEE THRNEELS N 105~ 107 M EARBT / SHRMEME, 48
MR LR N 1071/ BEHBT.

22 EREBRERTHRNOBITEE

¥ ® T R. sphaeroides T2 BRI S A5 ¥E, iEBA7E R. sphaeroieds BB WAL H
B ARSI, R sphaeroides EERM GS/ GOGAT kR NHy., BiTRE
BAREME NH, & Gln yM—EEM LA N RS8R A 4K, RNBNERLER
D BB, BT RIIME T 28 GOGAT i&H, 1% 2. FEFLREE T &K
¥ GOGAT &+, T Tns TTREFA ' 5 GOGAT & A X% H. HE ﬁ‘.lﬂ_‘?ﬁﬁﬁﬁﬁﬁ
Tos A SH T HAWRERTER SHERA XEE BEMRE.

A B BA B4R A R EEROAAHTT AN, SREHRBAAARME
G A5 e, B R BEF AL B M. HERAS EMBS S HEER I -RBEK. 5
NATERMET FREEOEEREE. DEHRE 2. WENERAREREHBR
HEAMEE. XSRMUEA NTG t%a{jﬁﬁ@mﬂ GOGAT Z74H 2045 R R R —
oW,

B pHB10 ¥ H R AWM W Azorhizobium sesbaniae glt 3, H#kb pWBS.
B AFBHKrEENEN SRR, D pRK2013 HHEI R, @3 =R FRH
pHB10 S A S FLBE R GTS & GT9 , R MR M NH, A - REE
. WERMEE KN GTS M GT9 e fk B4k E. coli DHSx 71433 pHB10, iXH
pHBI0 3 ARG @ kR /L EH, B pHB10 AT A LIRZRPE) Asm REL. Gl
fE R R 0 KM R, % pHB10 ¥ A BTtk o, 20A0kk 09 BARH 2 S
4R ER T HE . IR REE R GOGAT Rk,

2.3 & glt::TnS 8 R—prime FRIKI X R g/r2:Tn5 RERAITHE
pMN2 £—F) 5 R EN SR, B aE M B AR BE R R RS HHEL R
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M2 R. sphaeroides FEEELRBIE SR EFH GOGAT sﬂﬁﬁ

Table 2 GOGAT and nitrogenase activities of R. sphaerofdes Asm~ mutants and their complements

[ 3 [ M 8 [ [21 . N6
Strains Nase” GOGAT" Strains N,ase " GOGAT® GOGAT""
GT4 0 0 GT4/ pLTRK27} 395 6.3 216
GTS5 0 0 GT57 pLTRK271 737 6.1 37
GTé6 0 0 GT6 7/ pLTRK272 600 4.8 48.6
GT? i 0 GT7/ pLTRKZ?l 734 6.0 22.1
GTS8 0 0 GT8/ pLTRK271 423 6.6 28.2
GT9 0 "0 GT9 7/ pLTRK 271 500 11.5 20.6
GT10 Q a GTI0/ pLTRK272 BOC 2.3 26.2
GT11 0 0 GT11/ pLTRK272 822 9.9 36.5
GTI12 0 0 GTi2/pLTRK27} 470 9.0 24.7
GTI13 0 0 GTI13/ pLTRK27!L - 769 94 30.6
GTH4 0 0 GTI14 7/ pLTRK27L 468 10.1 44
‘GTI15 0 0 GTI5/ pLTRK271 856 8.3 30.5
6001 666 53 19.9

(11 * kL 7.5mmol / L Glu Y#—Z &, + * Ll 7.5mmol / LNH; X" — & K.

[1] * 7.5mmol/ L Glu was used as sole nitrogcn source. * * 7.5mmol /L NHI as sole nitrogen source.
2IGOGAT #%{£ 4.4 % nmoles NADPH oxidized min 'mg 'protein.

E ML .4 % nmoles C,H h'mg ' protein.

{2IGOGAT activity was expressed as nanomoles of NADPH oxidized per minute per milligram of protein.
Nitrogenase activity was expressed as nanomoles C,H, produced per hour per milligram of protein.

ke TRAOVNFHBR —BEEROE DNA L RRGER, #RA R-prime Fl. %
SR AT pMIN2 BRI BERRVES B 8 A gl 1 TS v BRI R—prime K. 2% E. coli
HB101/pMN2 5 &[RRI E TR 73, £ Rf KmTc ) LB £k ERE XA
pMN2 M E LB R TR, REHRAR BN EA pMN2 MRS E. coli HB10I
PFFT7R 3L, #£ SmTc Km 1 LB V-4 kv s bk, 7l B, pMN2 A W sE 8 B
T —EBA R ik DNA M R—prime F%, /B TnS A Km Hi#EiRicR e HE 2
HA gitilTn5 B9 R—prime Jb;., FHXFEKATEES M GT8 1 GTI10 F& 7k
B T =4 R—prime Bk, 4564 % R’ 81.R’82. R’ 83 f R’ 101. R’ 104. R’ 105.
@it Southern Z¥32 4 ¥ %P & R-prime Tl F %4 TnS. & E. coli gt BD %R
K FR pRSP21 X84 55748 R-prime 47 Southern 2442, A8 B &35 4, ﬁEﬁﬂfﬁﬁﬁ
Bl R—prime Fil E &7 E. coli glt S5 3 H 0 RIBEFE.

BRI HE P9 418 BamH1 F Sall 76 TnS FRYRIALE AT Tos M, AT MY
TnS A8 Tns FrEH e Km SitEEA. LA BamH]l 288 R’ 104, RiGH8E
W =) 5% BamHI| BB pBR322 1%, ¥ 1k E. coli DH5a, ik Ap # Km HitE#RiC
AP glr: TnS F B, LR A4 9 pBA1043, IR 7 27T e RE 3 A Sall B
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B9 gle:iTaS b B, LIRBIG %5 4 pSAT045, E3RR TR 43 B & 47 5.2kb F1 8kb BIIEA K-
B, B S e SE BRI AN FEORL P 4 B 4E 3.1kb 1 2.6kb B) TnS DNA, X
PRI SIS A 2.1kb il 5.4kb A0 gl BB R. sphaeroides Yeta ik DNA,
24 R. sphaeroides BENERIIR

K T M R. sphaeroides 151 B 5E B W glt 2R, R XHWHA T R. sphaeroides 83 H 3T
FE. E L, L R. sphaeroides W5 DNA, HR 5170 458 2 33 649 FR 514 P9 TR Sau3Al 35
TMIRE R. sphaeroides 815 DNA. AR F 8 Ll 1 7 4 L3R 1 5 DNA 4 540 8
WG 20~30kb h BE X B Z MY &4F. TIRUEI RS R, sphaeroides ] {3 DNA
1 0.25 BALAYFR &I HE V) BE Sau3Al D Lh 5 20~30kb MV ER B £, RS AH
KEMFE DNA Z 5, 853 B % R L8 a0 Bl 20~ 30kb HEE. M H B
5% BamHI MUI LB A 80k pLAFR3 &8, S YRaTR 7 o i m M aay
BATHR M3 (R 3 B B U 4 108/ ugDNA), RIS YL E. coli DH5, KBS &
A%, HIBE 1400 1 EA F. MEHLGEE B RERRR AR, B REE Y S EEANE,
HEA R BK/EE A 17~ 30kb. 3554 24kb, R. sphaeroides Hi I 5.4k DNA K /%
77 4000kb, i A K B A/ 24kb, WIHRHE N=In(1-p) /In(1—x / y), HF N HEEH,
PHERE x AHARBRYHA . y #ERA AN HEE R EEXETERY
99.9%. MiZEHEE PO FEEE gl H,
25 & R. sphaeroides git BEAIPAIETEIE pLT27 MMk

LA pBA1043 1 pSA 1045 i 4G
ARBAIBEHLHFAWEY R
sphaeroides & B 3C B 1F 8 ¥ 5 2%
3, B8P IR P ke, AR 2
4 pLT27. % pLT27 B AR #
LIRS R L J s R DI AR AT 44 %
L. Bl pBA1043 K # # 17 South-
ern 7555, R WHE 1.
T : KL pRK2013 M5B BRL, UL E.
B 1 LA pBA1043 Hy B4 5 pLT27 fF Southern 24X W  coli DHS5x / pLT27 KA, 4 ¥

Fig.] Southern hybridization of pLT27 with pBA 1043 H L R. sphaeroides GOGAT 5275 bk

A SRS 2 5% M Ethidium bromide—stained gel; GTX HEZREHIT=FAR 3, 7
B.Southern %3P Autoradiograph of southern blot. & Rif Ml Te El‘}%f—ﬁ_tﬁii &%%@

a. i/Hindll; b pLT27/BamHl; c pLT27/Bgll,  F.R/GHEL NH; Hog — BB

d. pLT27/Clal; e pLT27/EcoRl; f pLT27,Hindil. RCVB REAREHE F S FTH LR

FRERY, RB pLT27 SERINTA R BB Asm %A, B4 pLT27 8 GTX Btk

FIF NH; AE—RBAK., HPEABBFHUNEREN 10°~10° 4/ 55k

K. B RAE bR 2 B A Bk R B GOGAT 1511 KRS 5 1 BE
pLT27 itk K.

¥ pLT27 4351 H MR #£ ¥4 U1 8 BamHI, Bglll, Call. EcoRi. Hindill. Pstl. Sacl, Sall.
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Smal #1 Xhol % 8§14 87, 3+ F§ Bglil. EcoRl. Hindlil, Sacl f1 Smal # 47 D E§ 11 7 #r.
o TR RS BIE % B pLT27 K/D4 % 48.5kb, I TE pLT27 PAMEMA R BRI R
26.5kb.
2.6 pLTRK271 5 pLTRK272 R332 B K9 At

# pLT27 f Hindlll Z48E /57454 Hindll 5228 M RS MER A& pRK415 %
B, AR E. coli DHS5a, ZE4 Tc #1 X—gal, IPTG A LB T8 _L P BUG 5587, fhie
RRA] 4 MG B4 4.0kb 58 10.5kb A K B E4LURRL, 5 Bidr& R pLTRK271 5
pLTRK272, il A XUREH)J5 B4 T pLTRK271 55 pLTRK272 HAEHI %, WA 2.

pLTRK272

pLTRK 27

Polylinker

P N
e ~
Ve '\\
e ~ // ~
K IS AT AT nJ8T TTi % 5 )
HPS PSmB EBCSP P Bg BP BSmS P BgEH H B Xh § Xh Bg Sm H

1kb |

& 2 pLTRK2725 pLTRK271 Ky BLH ik

Fig.2 Physical map of pLTRK272 and pLTRK271
A. pLTRK272 p % ¥ [ i#% Physical map of pLTRK272; B. pLTRK271 £ 9 P2 8 ¥ Physical map of

pLTRK271.
Abbreviations of restriction endonuclease are as follows: B, BamH|;
Bg. Bglll; C, Clal; E, EcoRl; H, Hindlll; P, Pstl; Sa, Sacl; S, Sail; 5m, Smal; Xh, Xhol.
bt RS B, it = A AN pLTRK271 5 pLTRK272 B EEEF
LB R A, SRR 3. :

pLTRK272 A #74# GT6.GT10 & GT11 %kE FIH NH; 8877, (ERBE LR
FRKE X APRE S, T pLTRK271 o] Bk GT6. GT10 A1 GT11 S HZ A F K E A H
NH; B8k, 225N N BB URNKE. SME, £ GOGAT 513 RS
ke, B 2. FHATH GOGAT BHRFER R, X0 4EEE X pRK415 £

© PERFRMEMMRITATES%EL http://journals. im. ac. cn
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RAFRTERMRN. B4, SEATEL NH R B 4L KN GOGAT E#s
Ll Glu AME—RBAE K 3~ 4 %, XFBRAIE Salmonella typhimurium B Bacillus
subtilis FHIFAES . £F B. subtilis A BRI R E R Glu M0$) gl HME R,
WI#E R. sphaeroides b Glu &G X glt BEEFHEZ WAL G 13 H# —$HiFEL.

%3 R. sphaeroides WRHLRBEBHEIHFEFEEBLAEK"

Table 3 Growth of complements of R. sphaeroides Asm mutants on RCVB

media containing various nitrogen sources

[ B OB
NH, 1 His Arg Gln Gl NH,Cl His Arg Gln Glu

Strains Strains
GT4/pLTRK271 + + + + + [[GT4/pLTRK272 - - - - +
GTS5 /pLTRK271 + + + + [[GT5/ pLTRK272 - - - - +
GTé6 / pLTRK271 - - - = + |IGTe6/pLTRK272 + + o+ o+ o+
GT7/ pLTRK271 + + + + | GT7/pLTRK272 - - - - +
GT8 / pLTRK271 + + + + || GT8/pLTRK272 - = - - +
GT9 / pLTRK271 + + + | GT9/pLTRK272 - > - - +
GTi0/pLTRK271 - - - - + || GTH0/pLTRK272 + + +
GT11 7/ pLTRK 271 - - - - + [-GTIl # pLTRK272 + + + +
GT12/pLTRK271 + + + + + [|GT12/pLTRK272 - - - - +
GT13/pLTRK2T1 + - + + + |[GT13/pLTRK272 - - - - 4+
GTl14/pLTRK271 + + + + + |[GT14/pLTRK272 - - - - +
GT15/pLTRK271 + - + + + |[|GTI5 7 pLTRK272 - - - - +
6001 + + o+ o+ o+

"3%3 %% RCVB(Glu 5 7.5mmol / L, HEHEMH 400ug/ mb). — HFE K+ HEK,
The medium was RCVB containing 7.5mmol / L Glu or 400 ug / ml other amino acid as sole nitrogen source.

“=",Growth; “+”, No growth.

# pLTRK272 A& FRBTENYIREEEYIG UL E. coli gltBD B A4 #1T South-
ern 2438, 4R ME 3. M 3 7 K, 10.5kb 8 R. sphaeroides git £E k&R B 5 E. coli
B gltBD EHA H ¥k, m pLTRK271 P 4kb [ R. sphaeroides git W R BS
E.colighBD EHB AR EM, KT BRENREX -FRHEEHERE SWA.

2.7 HEELERERTHD TS ERAaK BN CSHE

4 MR R. sphaeroides & % R4k Gk B3 R 2% BB & DNA, | Hindlll, BamH] &
Hindlll-BamH| MYl HEBEMEAHEE L, K5 TnsS hEH SHAE, RAES
AFh e Tns AR —B§ ik DNA, AR S REHES ToS EREAK EAE
AP, A 4, KSR SAREAMEREYA. AR SR E 3 RS R
KRBT glt B T8 F—Bt 11kb # EcoRI-Hindlll 5 Bt 4.

3 3t
R. sphaeroides B FLRBEUEKES N ZRXHARELERAN gt BRART
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A3 DL pRSP21 A# 5 pLTRK272 #9 Southern 44 3¢H
Fig.3 Southern hybridization of pLTRK 272 with pRSP21

A, BRI RER Ik ;Ethidium bromide—stained gel electrophoresls of pLTRK 272 digests;

B. Southern 4¢3 & Autoradiograph of southern blot.

a. 4/ Hindlll: b BamHl: c. Bglll: d.Clal; e EcoRl: f Hindlll: g Kpnl; h. Pstl; i
Sacl; j.Sall: k. Smal; I Xhol -

4.5 7.8%
0 6 il 12, 13. 14. 15
vV v v
HS PSmB ECSP P BgSaBxp BSMX. S ppyx EBHSm  Bgx sx B H
11 LLl Lol L L E T T | T T | I .
kb

B4 TnSEEDMGEEEOBAAE
Fig.4 The position of Tn5 insertions in the chromosome DNA of R. sphaeroides 6001 Asm mutants
«7 : TS i A{i & the position of Tn5 insertion
Abbreviations of restriction endonuclease are as follows: B. BamHl; Bg, Bglll; C, Clal; E.

EcoRl;H, HindHl: P,Pst; Sa,Sacl; S,Sall; Sm,Smal; Xh, Xhol.

FHFLE. & R sphaeroides PRFLEBRBERER =4 X BEHENFEREAHERE, &
BB W PRI gltBDF BAF I gheF ERA X, AN ERERRLF - HRAE
B, ¥R I K ghtB B gltD BB ghtF, T b 0% 5 2748 B ™= A B0 AR M 3808, W4 45
gtF BEMRAEZPIRW, M ghtF HE Y Nir RENEER X GLEN Nu REMN—4
IERE TS Nir RER XX, Al X EBREREERER N #8, 7£X%
EMBE P, o TR GOGAT WERTHGRD, HETHFERUTHERE DH gt BDF
BATURREFRE ghtF XEERRAEE FAERER, T ER RBP4 0 FRE 2 8§
FIEEHFHE. -

BT R, 7 R. sphaeroides T o] BEH I H Nir REMF L Z DI W, #15F Nur &
VR nif A FRER G RZPWH, FRABN S RCH, AMERHLE Nif 8, 5B
SMERTREH T GOGAT (XE R ERA S ERHBL R, @3 KA kM C 4 R E
HMHEREEL, ETRAMBERNSERRREESMRHILERAER BN AEE. &
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Nk, BRBEXBETEREN N/C HE. X N/C B REMEN, BEEE
HEED, ERMUMMFATEE.N/CHERRASEERSHERAT X REEAS
BB A HA N/ C HEFRBEREARTAZME”, HILRT7ERE Gin W
UM F. ERERTRERK, BHEMTUARY AP H SR (hu) B
MA (qu) FRA, I M RBEFFFIEE.

a7 35 4 ) 4 e s 760 o k0 [ 3 e A B R M4 4R e B o BER R A BIRAMEDRE, R
{ERAEMM GOGAT EHAEHRE, TH A RERMEHSA R SE AR HERIXK
82, ZHEENZARESREN, ENZE 2B N THESERRELNF A
BEsETHTEYAEHEMEAEE. B, pLTRK271 5 pLTRK272 HEEE
R. sphaercides PEX N HA AR TR, THENEAELINRBE T, & E coli
b, BB D EH Y B BEE--HEZN BENBHLANES 7. HWX—BH
FRHELAERE. ol E SR ERRETEEM. & R sphaeorides T R
GHENABHEWEHNEREA ISR, WA & K gerogenes PERBT —
A58 RELE XM EE, FRY nac (nitrogen assimilation control) ZEH"™, NAC HE£
—AHRNTF LysR WERBESELS. 2 5AERBAE LN —BEHT o BTFRATF
ROWEE, THRXBEET o HTHERATFES Nu REBEBNIKE T o ORA 7B
EET K. NAC BIGAREH B B AR MBI T (B0 Aue) {53 AR L F] A B8 B
B (A0 gdh) WRMFIER. nec BRASNRLT Ntr REHEEZTH. £ K
aerogenes P, GOGAT 28 NAC w85, BATE L K. aerogenes #1 nac A JRE 5
R. sphaeroides & DNA 7%, {8 % & B R. sphaeroides FHEAH S EERH F B, HXIF
FEEFZ 2B R. sphaeroides P HTER LRI E-F A0 REYE.
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CLONING AND PHYSICAL MAPPING OF THE git GENE IN
RHODOBACTER SPHAEROUIDES

LuTao ,Wu Yonggiang Song Hongyu
(Institute of Plant Physiology, Academia Sinica, Shangitai  200032)

Abstract  Twelve Rhodobacter sphaeroides mutants disturbed in ammonia assimilation
( Asm™) were independently isolated by employing transposon Tnd—generated mutation.
Biochemical and physiological analysis revealed that these mutants had no activity of
glutamate synthase (GOGAT ) and showed a defective pleiotropic phenotype in nitrogen
metabolism ( Ntr ) and a NI phenotype in RCVBN medium. The glt gene locus of
Azorhizobium sesbaniage ORS571 is able to complement the R. sphaeroides mutants containing
Tn5 insertions which produced characteristic Asm™ phenotypes. The glr:: Tn5 region of the
mutants was cloned and shown to have a homological sequence with the Escherichia coli
gltBD genes using Southern hybridization analysis. A cosmid named pLT27 containing gl
gene was identified using gir: 2 Tn5 fragment as a probe from R. sphaeroides 601 genomic li-
brary constructed by using cosmid pLAFR3. pLT27 was able to complement the 12

GOGAT mutants, After physical mapping of the 26.5kb of R. sphaeroides insert DNA in
pLT27, the 4kb and 10.5kb HindIIl fragments of pLT27 were subcloned in pRK415. The re-
sulted plasmid pLTRK272 could complement mutants GT6, GT10 and GT11, and failed to
complement other 9 mutants. But pLTRK271 only complemented the 9 mutants. The cloned
10.5kb HindIII fragment of pLTRK272 had homology with E. coli gitBD genes. Southern
hybridization indicated that the specific positions of transposon insertions of the mutants
GT6, GT10 and GT11 mapped within a 7kb EcoRI—HindIll fragment of pL.T27, while those
of other 9 mutants located at a 4kb HindIll fragment of pLT27. The physical maps of
pLTRK271 and pLTRK272 were constructed. A 11kb EcoRI-HindIll fragment of R.
sphaeroides genome DNA contains genetic information corresponding Lo some structrual or
regulatory loci for GOGAT biosynthesis. _

Key words Rhodobacter sphaeroides, Glutamate-synthase gene, Ammonia assimilation
mutant, Physical map
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