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(FEMEEMREMTEEN, LI

Ji&mini-MutiZ ¥ R ApEG5005 {4 ATl T A BT I R M ILE ProA’B", H;
Pro" BEEMIE 1,46 X 1073 /Kan B BF . MEMELS1F B BX BRI Pro’ 3 E T H

B, AERBENETRETETHER™E

Wiz, BRENEHESRNRR. Sdmi

FEZEPro* EREpPRIZEAE M EH R BN FI 5T FRp PRT, IS BProABR Hifsk gy i
WAR 0,35mg/ml YRR, WILEEBBER Ing/ml BEEOZHE, BRI
2.5mg/mi, LERER2, 56, tLEARE TT%, XAEMpEGS00sHRHEPRS & T FLIES

fJ\ {:ﬁ-‘ o ’

£ME kAT AR PEG5005

ENERRRETERETHSS5TE
LA DNA E4EE, SENEE
EFBENEE. SEEEEELR,
EAREENR RO AR A 2 B 6
3%, SEERELREES, KETENEER
M, PiEN, BREERITERREARE
frE M DNAE #HiEAR > —, Windass ZF
BRABHESSREEHEEREIE
ZHETEERRPLRE, FESEAEE,
¥ it 7T B SIAE Methylophilus methy-

lotrophus FHERE T M B #525 iY 24 40
TaE BREF g (7, Thega B A GHT
f-hydroxydeocanoxyl thioester dehy-
drasedE 1718 21 £ 3 TR B R6K, #11% 58
RS TI1F 1, BT Casadaban 2y
BT KBITEEFEERNTTE FColE 1
BUORLE) SE R . XA B W
/NMu FiEHE—AColEV & &) FfE T
Tos N-RBERFERIDER, KEEE
TR, SURE ¥ DURR Al 1T 01 8
¥o ANIRENAXMMENNTERKET R
BT R R E e B Rk R R A
%?
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L, ERE . RREREEE,
1a

2, Fi3ed, FEBFE H LB, &
T 35 373 M9, Mo BEE R0 3l A RI%
SR, REEARAR /L), BER
50,(NH,),S0, 30, KH,P0O, 1,MpSO,
*7H,0 0,8,FeSO, 0,01, MaSO, ¢,01,
HHERB, 0,001, EEEH0.5, SEEGE
B FM N0, 075) KB 5 M FEE CaCO, 25,
MKOHYIpHET 0, FRAHMBEMNSTE
HEBIRE: FREBREPRTSENEE
EWH stug/ml, EMHREFEFRR
A, FIE IR 200g/ml BRIdE
B

(=) FHik

1, B3rih LRl S5 808 H i,

A3 TF 198941 4 14H $e 7,

FLELRBIAERFRE, FRSUFE R w5
B, ¥ MEH.

#BERE, RBERELEHE,
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F 1 cREH. EROEENE
Table 1 Straing plasmids and phages

H B R W
Strain : Genotype Source
MH125 leu: :Mucts M.M.Show
CSHzs araA(pro AB lac)ihi T.H .Miller
CSHzeMucts araA(pro AB lac)thi, Mucts T4k
Cso0 thrB lew Institute collection
MH128Dp* Tew::Mucts Dp* CALHE
MH128/pEG5006 tew::Mucts carry pEG5005 A T AR
MH125Dp* /pPR2 lew:Mucts carry pPR3 AT AE
MH12sDpf /pPR7  leu::Mucis carry pPRr AT
B
Plasmid
pEG5005 Mucts A*B*Kan’rep pMB1 Amp* M.I.Casadaban
pPR3 Mucts A*B*Kan®rep pMB1 AL 4R
with Pro*
pPR? Mucts A*B*KanT rep. pMB1 AT 4E
BB 4K
Phage
Mucts Muctss2 M.M.Show
Mud5005 Mucts A*B*Kan® rep pMB1 M.J.Casadaban

EFE L BRETR LR, BRRLKAE

TR:Z8:AKH5:2:2, Bl1% BEE-Z
R-ZBERENREN, T0CHRE.

2, BERTL-BEBRNTRIE .
RREREBRRLEE O,

3, MuctsizsIRBI B4 2 o I IRAL
R B A 1 T 3200 A ml R T Mg
Ca?+{LBR:FpE: +, T~ RiMuctsTERHE
PRTF AR E M g, 80°CH;F: 36h,

WA Muctsify KRR R E T

FeRr sk ERIB4 BB, H50—80% R
¥ Muct siE TR S ‘

4, Mucts B B4R OB & 3K
Mz, BIREFEEWIERERDAS
2,5mmol/L MgSO,»7H,0O LB W .
SO, MBOCIBREFENEN @ik
WEEH2 X108 /mDBE 42°C KBEHF25
min, RISIEITCRBIBKIRGHF2h H

ERABE 1% RRGEDHER

DR, R LR .
1 2,5ml 5 MgSO W LB FEMucts g0y

© FERFRMEDIARFATIESHET http:

o, 43 BIBL0  1ml G iR FR B Muce s
BEE, mA2.sml R FEHIgE I,
BAORBERREERE A L, 30C g
%, BB BE  Mud5005 Y f@4 iS4 4,
BRid 2 s 3R T #h IR AR EE & ShE] Mucts,

5. MuctsgtMuds005Fy 4y, EXO.1
ml MuctsiMud5005%L @4 5 HEH L%
B2 AR E, 30°CURH30min 55
A2ml LB 3, B30°CHE RIS H75min
A TR E R,

6. FRHL B R INF 5 fk: BE X
BR(6)e '

7. BRI REE. BEHEEER
Al F AR IBE R LBE 30°C 13
EXRE, DEMEMEETLE, A
MM F I OLBICCIES S 1h 5
BUEEIFRDNA, FIEFRDNA #1k
bR L N Bk 235 Vel

4% B 53w
(=) WEBPro A*B' HEH K
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Mucts
pEGSN05
a }
l gene x
fene x .
L
T e e

gene x

B RREHEARE
j Fig. 1 Genes cloning in vive

. Fmini-MuBH T (BEEEF) HpEGS00sEXN E4 A Mucts (NBER) MEEEMH 1254
A plesmid containing & Mu replicon, pEGE005 (filled bar) ig introduced to Mucts (open bar)
lysogenic cell MH126 by traosformation #

b, H3 S@ Mol #T3 BH & =45 A A M :

When cells are induced for growth an intermidiate in the cloming process is presumed to be
formed ' When a copy of the mini-Mu integrated near gene x and enother copy of mini-Muy
replicon integrates near in the same orientation os the other side.Packaging thes proceeds by
head full mechanism from left sift side of mini-Mu, including gene x sequences and at least &
part of the other mini-Mu or Mucts to a totel of 39 kb

ERBEEEEERE Mo EIFR 2ERSA

After infection of a recipient cell recombination can occur between Mu homology region to
form a plasmid

d. ERBEHNEEH N RERR

Hybridized plasmid eontaining gene x is formed

A 3 A a4 RkERERmEREREYE

PEG5005E i /NMu b BCoIEL & BRNL R, 4L # LB PEG5005
#-FAmp 1 Tns W-ERBFFEHRMEREY B ANMuctsiF EALAIMH 125 B, RSHE
B, BENBEATHNSEAFEETT  EEERE D Muctsfl Mudso0s (HE
B HITOR R, fEARNTHRTRA,RITA] pEGS005 FEARBERERES) & 4 i

hERFEHEMARTATIRSHESEE http://journals. im. ac. cn
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BE, BT Mu % R EE R F R

101 0 e 2 N 0 A T RE AR O 1 A R B
AMulE Bk, —M0 FyMud5005, 55— AT
£ AyMuctsgkMud5005, FHA Muds605 X
10, 4kb 2B QA EHE H BAkbTR R
B, AEAL928kb Shk DNA KB,

LGN SMEDNA FBERAL ] BB & 158
Be 5 A i B AL BT RETH B 2 — Ml 50384 Mu,
DR R R ey en) s R g N )
i, ZAMulEREERREBSEEEE
H, BEFFENERGSRMRR., Xk
Fi6.6 x10%40pa /ml EIMud5005 S8 4RI R
o I 5Bk 2% T Bk 2k #ECSH26Muct s, 43 Bl i
77 LB + KanfIMQ + Kan[E {f ¥ 55 5 IU,
¥ Kan® fiProtKan* BB, GIERER
A8 X1 IEHBERE, J5E N 5,57 %
10~ IR i 5T, [ 35 Pro* 3 BB T3
F1.46 %107 /Kan' 23T, BT LHEN

BB B B R IR R, WAL ARGE

B Kan® #8375 KA gEE pEG5005 B
AR R SR, BATHEET LB + Kan
EIKFHKan® #5537, $hH100 4 AL
BHAELHHERE LB+ Amp, LB+ Kan
Bk 0, He84 2y Amp*, 324
FjAmp®, DAIFERHMEEEAm f2F
mini-Mu By —{fll, H, #HiHAJEER A
FlIRE AR G5, MEBANT %k DNA
FBL EE N6 R -—pEGS0058 fhHY
5, EEPE0Ampt HAmp® B 1R
R BT RIS k. Amp® HIEFTE
AL R, Amp” B ¥ & BTAL 5 PEG5005
BFE (BRERAIED

(Z) WEETFEUESS

AT UERA LR N FT R i 3RS Prot
ERTRESFMRBREAETE, RO
AR L 5 | 75 FE T AR M
[l 3 2 JE L L F 3E45 6T ProtKan'™ ¥ 5
F, fREUFERL, #£{kCSH26, 7ELB+ Kan

© PERFREBEDFRMATIKSHREST http://journals

B H i Ken™ 887, HABETE
BRER100- MR P8 43 BILA TMY, M9+ ProkE
FrdE; R Prot B E M F pEG 5005 F,
Wirg M Kan' #HIFFR Ny Prot, FR G
AR R &, 1000 Kan® #52F ¥ A Prot,
Bz, WM k1% s [ PkEn100/-Prot,
AUTLB + Kandg 3221009 3 Kan®, Hik
A A, Protihl SpEGS5005 248 i
(o FEHEAProt T, Sk R R R,
LIpEGS5005 0% B 1T IR BRIk, &
~TERL -1, GETE®ES DS Pro,
RETR RN HT AR RERR .

(Z) RETHRHEREE

TAIA BN IE 5 2 8500
Pro* i BEAE T W BR IIAT . At IR W Az 1Y
HRXAL L EFR RN, XEH
A E R A &R E B AW VEE ],
HEEE R WTIH B IR BB e R E —
MEER R BITEI A ARG Eh X
pi A IR AN BN i b R S )
WE, EAREZEWENRT T, 78T
AR R BRBATEE - RASTELER
BRI, 2RSSR THE
B A, HEASEENSET, W
BEAREI L R B S B W R T BN
AECHETESERR, RO AGRBE
FME R RS B R BURID IR SR .
L% CSH26Mucts/pPR3 2y H & #,
A NTG R e 548 TR %, B 24
CSH26Mucts, 7 & 20ug/ml D-prolinef
Mg FH - M1 i B Dp 4k F, WET
200 XL, 8% i CSH2e
Mucts/pPR7 F°f& 0,356mg/ml, B RIFEE
ALFR iR 8 5 Prot iy pPRS 79 R 41,
BB e 3RS0 Dp- 2848 e Bk 7
pPR3, W AH 0 {EDNA KRGS, RE
IR <t A T L (Erbi TR 2 L A TS
BrRdproABZLE, [ffEAVH; D-proline 3¢
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B2 H 6 %

LRETE proB, 'V HIL Dpt REHART
RERET &, St —BiEHRTLELET
PPR3, HA 1213 R H 4k /5 # Pro*Dp,
AL FIRHUR Y, Bk #:{LCSH26Mucts,
FEATN D-proline By M9 3% 353 Fak %
Pro+#:4h-F, INEDp" REK 47 pPR3
s AT RS, XA TFOERER
&R, WET20MXHNHEAT, iy
FEEREE 0.35mg/ml, BB RS —
;{5(0 . .

(m) pPRIM#E

Rifk FoERE S, EERE—F &
M S B ITES AR R LT N RE
B A, RUBRRTE, MEETR
R B D e FoPRY ML € 4,
BAILMHI25 Rt BB ERES
WX D-proline it R EHR KB T BB
Img/mlff B #MH125Dp", L) 3t 5 # %
pPR7TWELZ e, ES-FMRBEN Mok
FH LGB Kan AT, MESX B #EL
“FMH125Dp* /pPRT 1 ER K2, 5mg/ml,
Ik MH125Dp" $2H 2.6 1%, b &
pPRYIZE T 715, X—4RRARZEE Y
BRI R AT BN R T
Fi b ST BENIE R,

(H) #EpPR3M pEG5005 By

B ’

JoiEsrTi e FrPR3FI pEG5005 M4
W %, Ff1RfAHind I BamHI EcoRI
Pst i sk W4 pPR3 1 pEG5005, 74
0.85% HAERERER Bel vk, Him pkEiIR W
T 7 FpPR3FN pEGS5065 Fr A% RIBY
PR AR R B SR N (BRIR SR A D
EPEG50053y 10.4kb, TipPR3J 18kb,
FTEL & Pro* [ s e B B 24k 7,6kb, Ehi

PEGS50055 pPR3 BIME] i S0 B B R/
Y LA ¥ 4 H i S B 3R S A pEG 50058y K
IR LA 2, U HERED Rk EEM

(a}
Hinglir

B 2 pPRaFIpEGS50058 % 8 B3
Fig.2 Physicat map of pPR2 and pEGs008
(a) AP EPro™ % @A K B A\ pEG5005 B AL E 5t
Posible region of fragment containing pro™
gene in pEG5005
(b) — #kDNA Vector DNA
—&Pro* ZBE K B
Fragment containing pro*gene
SRR EE, THESREDNASMEDNA
Unknown region, presumably are vector or
foreign DNA

HE—3 fE 4y FARE BB R IRER
gtT ViR,

8 ¥ X W
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IN VIVO CLONING OF PROLINE GENES AND ITS
"EXPRESSION IN ESCHERICHIA COLI

Wang Aoquan Jiao Hong Chen Xiuzhu Huang Herong
" Unstitute af Microblology, Academia Sinlca, Belilng)

The proA*TB* gene in E coli was cloned in vive by uqmg a plasmid contzu—
nmg a mini-Mu rephcon, PEG5005, The cloning frequency of ptoline gene is
ahout 1,46 % 10'3/Kan‘ transductants, Genetic and hiochemical analysis of thesé
dloneg_in&iciated that the proline genes are on the plasmid pEG5005, The excre-
“‘s‘ibﬁ of pfbl'ine.'was asSayed for some Prot clones and no proline accumulation
.Wa's ld‘étectf_:_d_Th'en a Pro* clone pPRg was Iﬁutﬁgenized by NTG in the cells
_' ar_ld'.rhutan:ts resistant to D—pi'olinc were obtained, One of the_'Dp‘ mutants pPR
7 'Was-'able to prc;dﬁcc 0. 351ng/1ﬁ'1'prbline in the strain of proAB gene deletion,
:When ‘the pPR7 Was transformed into a proline producmg strain, the yield of
the prolme was raised up to 2, 5mg/m1 It was 7 and 2,5 times :iespectively
.hlgher than_ that ‘of the donor and r_t:c:lplent,The ph'ys-,ical'maps of pEGSOOS aﬁd '
'pPRs were roughly esfablishe'd in the paper tod. ‘

Key words

Cloning in vive; proline, pEGS5005

B B i 9

Explanation of plate

TEE R P TR TR0 SRR AR U
1—8HPro* &, oXpEGS005
Agarose electrophrosis of Pro* clones, Lane 1—& are Pro* clones, Lane 9 is pEGooos
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Plate I

Wang Acquan et al,.In vive cloning of proline genes and its expression in

Escherichia coli

AETE: FEANEREINSHEAEEABEFEPHNREREL AN
Plate I

Yu Xuezheng el al, ,Cloning and expression of the crystal protein gene of

Bacillus thuringiensis var gallerige in *Bacillus subtilis
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