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1 KERS. PRAmE 12 h5RBELE X HREN TS 13

B, FERIEE TSR EAmE 81Z KIS LB BAK, 370 Bk,

5 B R S A, o AL AR S LR (1], PRI

. . BREKMBEREEXR 7], KEH

B L R L BRI, RIS 25 ug/ml, M

(- WHRE HE 0pg/ml, HEHEE 20ug/ml, B

5 PR B RO R L 1 BRI B PG TR %, PIRRE 10,5/
(D) BEENRFAHE il

®x EEEERANR

Table 1 Bacterial strains and plasmids

BRI A HERANBRER & ¥
Strains and plasmids Reievant genotype or phenotype Note
E. ¢oti DH-1 recAl thi-l hsdRI7 {rk-mk*)
Merthylosinus methanica Wild type
81Z
Methylobacierium sp. Function encoded by mox
sirgin AM1 muraats gene
PGL Me()H" mox A, PQQ attachment
M15A MeOH™ mox A, PQQ attachment
Uvai: CV2s MeCF™ mox B Regulation
Uv40; UV4s; UVS0 MeOH™ mox C Regulation
Uv2r: UV4s MeOH ™ mox D Transporc/Stability
AA3L; AAR2 Me3H™ mox E Regulation
Uvig MeQH™ mox F MDH structural gene
Uvio; Uv24 MeQH” mox G Cyt.c structural gene
Uv4s MeOH™ mox H Regulation
Methylobacterium organo-
ghilum XX muiaots
SM13; SM37 MeOH=~ V-A,
SM10; SM23 MeOH™ V-A, (mox Ay)
SM129; RH41 MeOH~ V-B, (mor A,)
SM35 McOH- V-B,
SM2 MeOH™ V-B
SM8; 5M28; PT46 MeOH~ V-C{mox F)
SM3; SM48 MeQH™ VI-C
PT34; PT47 Mcoi1- VI-D
$M4; SM18 MeOQOH" VII-A
SM15; RH33 MeOH~ VII-B
Plasmids
pLA 2817 Km'Tec' Ine P-1 cosmid
pRK 2013 Km'
pUS 325 Amp’ MDH sructural gene clone

Note: “MeQOH™: methanol.

(=) DNA & BR8], FiRFMESIZEERDNA/
JAX DNA iR BRS L ERSRY RESHXML 27k EABIRBY
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B2 SRIERT10), JARSH IR
BhEE DNA B, 218 DEAE-A4
KB EEERAOEIE.FE 0% &
CEEERK, BREHBET TE (pHT7.9)

BEmP,
(M) PRELEE 81Z FEHFEEE
3T EE A

By 19--28kb {5 Ay F bt EAL AN 812
defatk DNA Sau 3A BgRER B, EET
#Hik pLA 29178y Bgl I A", L4&5H
LEEHELKBHE DH-1, B | X E#
F. Bagdusarizan % AU HHBEGET —70C,

() B#4aHh

ZRES  (three way mating)® 7E
Panassay iR F#1T, EE B E /M
BIZ RV RV EM R A pRK 2013 5%
ETEELETFREMAHEMSRERGE 34

BstEIt
Cog

Saty

Bglil Bavp

/Sau 3A  Partial digestion

‘eligloguu
[

L]

%, E 1), ARETAN=A&LEFR:
Bl Maclennan EZZE®M (1) 05% H
B (2) 0.5% B B R Tc 10ug/ml; (3)
0.25% HiEEF Tc 10 pg/ml HERMEE
HE R SRR AR R A K DK
EO

(R) #3x

RS A TIEE TR pUS 325 Smal
freibiy MDH #EENE, Zir &
SeEHEFAE XX BEik DNA, K/
% 2.5kb7, B AIEE AL IE TR [10],
ZHEE «-*P-dCTP (400Ci/mmol) iz O
BRI, RTEAZC THITH 180
B, BEHREHEIRE ) 3.66cpm/ml, FK3E
B IE 2 X 88C/0.1% SDS. 1 X
SSC/0.1% SDS #i 0.2 X SSC/0.1% SDS
thikfTo RTHEEZETTEREG &

Chromosomal DNA from

Methylesinus methanica
81z

19~28kb fragments

T4 DNA Jigase

J

Insert

n)
Recombinant

Hund it

BstETL
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Saty

H1  SirE{cEN 12 ek el kg

Fig. 1 Construction ot Merhylosians methanice 811 genomic library
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1 EEE: HREAME 12 hSHRALHXEKENAE 15

#2 pG5 f pHIl pyEhag*
Table 2 The complementation pattern of pG5S and pHI11

CE 27 A 5
*Mutants Murtant gene pGj lel
Methylobacterium sp.
strain AM1
Uuvio mox G + +
Uvs mozx G + +
Uvis mox F + +
PGl mox A, + -
uva mox A, + -
Methylobacterium
erganophilum XX
SM29 V-B, {(mex A,;) + -
RH41 V-B, (mox A} +- -
SM35 V-B, + -

* O CPTIEREGC-T UKL, HAmARfE pGY IibRfEE pHI1 ERMRERRFIALES,

Notes: “4-*: positive effecty “—™: negative effect. The mutants which were not complemented by

pG5 nor pHIl are not given in this table.
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MEF 5% Mix A" BluGNE system {#
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g R it #
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FIKD 2046 4~ ToKm® $#4LF. A
FERRE A B 15—28kb, YRS
21.5kb,

(Z) MESASPTHIELEXE
PEARE

RYAFERASE XX 3Kk PT46
VERZE, BE TS ERTR
B R RN BT LR E AR, B
VAT B, 4 2000 4 ToKm' #{kF

REFH 7 MHERHERE, X7 M
hF5 34 R EHR(R 1) ST,
RAHLhER DA THREEHEFNE
AM! ZEd5#k UV26, UV10 1 UV24 k&
ERE LA RED, MXFEAELETar
4% pG5 1 pHll, BRMbZSh, pG5 B
REM S 5 SRR IKEEPR LA4EK
(# 2)o

RET AR B & LLE H: pG5
pH1l B AR BRI EEMN, MDHH
Cyt. ¢ ZHFIGEALT pG5S M pHIL #HA
FPEROEEXE, HT moxA M V-B &
TH—&EE", RMeLUEN: =074
MEREIAERNERMT pGS HNiE
ARFB L, X4PERND B & mox A,
mox F mox A(V-B) 1 mox G, V-B,
5 mox B[N A GEHIR B X Fob ABAR, (K
HARERHELRTS mox GEE mox A,
F o

(=) pGS HAKFEBLS MDH %
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B2 pGSRIGLIE A
Fig. 2 Pattern of restriction enzyme-
digested pG5 on agarose gel

1. EcoR 1 4 Pst I; 2. EcoR I; 3. Bam

HI + Psc I; 4, Bam HL; S. HindIll +

Pst I; 6. Sph 1 +Pst I; 7. SphI; 8.

Sal I + HindIll; 9. Sal 1; 10. Sma I;

© 1. Uncur pG5; 12, BstE [l-digested A
DNA

AEXRROHEENI

- & pG5 th, AT &K Bgl 1T ik
RIS, Sau 3A YK, HBARBMK
JEE A 4 PR 51 B PO B Rl 1 43T K 4024 25.4kb
P 2), Southern blot FL3F4E B FR(E
3); SWEFHE XX {9 MDH £k
RIAFRA X SR &5 A M43 AT 4.8 kb Sall
&R BN, XPMEBEHA T 12.2kb

Sma | BYIR REAPRIATT. % H
Pst 1 X pGS5 #HAITEEUIN , XK IRB 4]
MBSy, 9.0kb BEESH EEIS
PG5 AEEEAFEAAR XX MDH
ZEWER (V-C) REHRNAR, T H—
FROBERW R, BT M MDH & RE
EEREXEFEHCERWHRER, &
MERAZEERZRPNXAREDPREFE
B XX M1 AM]1 hERER, BEBHFEER
RWT A%, HAEAERE, 5—/THE
R V-C A5 mox F ZHARZE S
FRM, KERMESFIEE,
EFEMARE AMI d1,5 MDH &
RAIEREFRE 91 mox ERAT 25kb
KWE—RakEKEAT (A4, Hd,
mox F 1 mox G ERLEF—BHATN,
EHAEFEN, B—HTENRA mox H %
Lefafkpys — X, XK 5
RAERE, MEFEAHESE XX, 5
MDH &BE XK 5 MEEE (VAL TR
ik 4 13kb XA, Hf1,V-B,, V-C
M V-A, HBIMET mox A, mox F #1
V-B, f1 V-A, EHIES
mox G F1 mox B HXIR, HEIH L A%
Rig, MEMHDIWERE, V-B, AlgEsS

mox A;7,

‘2 5 fo 15 20 25kb
P P ¥
Sa Sa sJ Sa ' Sa s
:_ 1 i ] 1 5 i $ ——l-l
i2.2
¢ —
P ' 9.0 .
4.8
[ i
Lo

EH3 pGS BANR LEBEHAEFENRR
Fig. 3 The homologous region of the probe on the insert of pGS
Note: 5™ Smal; *Sa™: Sal I3 “P™: Pstl
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M ethylobacierium sp. strain AM1

kb

0 5 10 15 20k
L " el
V-C V—=B: V-B; V—A, V-4,
{moxF) {moxA; mox.A,)

M ethylobacierium  organophilum X X
B4+ PRREE AM1 1 XX i MDH SRR aXERNER

Fig. 4 Location of the genes involved in synthesis and express ot MDH in Methylo-
bacreriem sp. strain AM1 and Meshylobacterinm organophilum XX
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CLONING OF THE GENES ENCODING FOR METHANOL
OXIDATION FROM METHANOTROPH METHYL-
OSINUS METHANICA 81Z

Zhang Yuying

Zhao Shujie

(Chengdu Institute of Bislogy, Academia

Sinicg, Chengdu)

R. 8. Hanson

(Gray Freshwaser Biological Inmsiiiute, University of

Minnesota, Naparre, Minneiozg 55392 U. 5. A)

E. coli DH-1 and cosmid pLA2817 was
used as 3 host-vector system to construct geno-
mic bank of Methylosinus methanica BI1Z.
Two recombinants, pG5 and pHI1l, were
found containing inserts which give positive
response when the bank was screened with a
o-"P labelled methanol dehydrogenase (MDH)
structural gene probe from Methylobacterium
organophilum XX. Complementation analvsis
shows that the insert of pG3, with size of 25.4
kb, can restore the growth on methanol of §
MDH -~ mutants which include MDH and Cytc
structural gene mutantis of Methylotacierium

sp. strain AMI, as well as 3 MDH™ mutants
of Methylobacterium organophilum XX. Ar
least 4 genes encoding for methano! oxidation
were proposed locating on this insert. Sou-
thern blot provided rhe further evidence that
there was a2 homologous region of the MDH
structural gene probe within the 4.8 kb Sal |
fragment of the insert.

Key words

Methanotroph; Methanol oxidation; Gene
clone
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