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A QUICK AND PRECISION METHOD TO CONSTRUCT ESCHERICHIA COLI
HISTIDINE AUXOTROPH
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Abstract: ARed in vivo recombination is a new kind of genctic angineering technique based on homalogous recombina-
tion. In this work. plasrmid pKDM6 which cxpresses Red recambination protcins is ransferred into Escherichia coli strain
DHSe. The kanamyine resistant gene is generated Ly PCR by using primers with homology o fusDCB gene of E. aoli
chromosome., Thus, the hisfXCB gene was replaced with kanamycine resistant gene by the plasmid recombination system,
then the resislant gene was eliminated by a helper plasmid encoding the FLP recombinase. At last, a E. coli histidine
auxotroph which is sensitive to kanamycine was gol. The results indicate that Red in vivo recombination is a convenient
methed 10 construct auxotrophs. )
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ARed (R T AA AR E T EITZh T2 A MEEIRE AL INEER FEAHAEDY, A e ik
Red MHEEH gom . bet Mevo 3 MEEMBI Gam, Bet Fll, Fxo BELGUR, KT
A B ) RecBCD EF B H SMIBM V BT8R, T AMSME DNA (418, \ T4 5
PR Cam HE W LIMR X FIMIREIHEE: Exo B B T LUK AMETU4EE DNA Fiski: 5'—
VTR R, P4 3 EBES, Bet BEARSSH L, NS IMERAE KL,
WABFEEEEN DNA 5 BH, SR EHA RS ML £ T RIS NRER ) HE 30
~ 50bp, TWLEMBEEET eI LI ATEAR, &if PCR FEEE Ml RES
SRR B0 DNA W BLHDTTE T75 Red 24555 FTOBERFR BRI,

BURL pKD46 IR EE RYE Red DN (gam . bet Flexo) FEEFI—MEH I FERih, #
TERBHARE R PareB ME FHIEEI T XA Red EAR G, KA RERRR
HHk, ARERTITUHRTLLEsIER. BUHE pkD4 A H# FRT (FIP B4 KR
Wt R) MEIREEAMHENRY, #TENERBRNIE DNA FBRERSAS S
E.coli 9 3.5kb HEMEEH hisDCB MBI BRI FHRBENMER, ERUFE pKI4 ¥
R4 PCR T8 o . HEFORL pKD46 3816 F . coli % DHSe B F, EidMTr A S &
ik Red RINEATEY, BEHHILIMNE DNA 27 DHS« ek F T AR BT,
P hisTkan” EA K, R pCP20 2235 FIP €48, W LUGEN FRT (7 5% his kan® &4
KRB ERMEENELS, BT pCP0 B TFHREHRAMEHT. Hitbha g
SETREZER. B, AMREISHNEAFEERT AHITEHEME SR,

1 BE5HE%

1.1 BH5RE

K T & DHSe [ supEd4Alacl169 ( 9801acZAM1S)  hsdR17 recAlendalgyr96 thi-relA1 |
AEZERE. HH pKD46 [ oriR101r2pA 100 (15) araBp-gam-bet-exo |, pKD4 {5 B B4
H FRTALE KRB RGIAT#E, Kan'), pCP20 [ is-repc [ 857 (lambda) (1)) Bt
B. L. Wanner iﬁf”ﬁ?ﬁa
1.2 5i4h

AT RE BRI SME DNA B PCR ¥ 18 78 KHI (5 GGTCCTGCCGATTGAGAAGA
TGATGCAGTGATCGCCCTGTAGGCTGGAGCTGCTTCS' ), KH2 (5" CACCACCTTCAT TACAG-
CACTCCTTTCGACGAGGGCATGGGAATTAGCCATGGTCCI ), B 14 Bieh 5' 4% 36m M40 S/
H A RPRX A 35 200 FEHURE pkD4 M EERAZEREKHR; BTEE+
HEERFEZEFEN PCR ¥ #8514 KI (5'CGGTGCCCTGAATGAACTG C3') M K2 (5'CGGC-
CACAGTCGATGAATCC3'), AITHeMiREr b 04 FEE A BY PCR 4 1514 HI (5 ATC-
GACAAACTCCTGACCCG3’) M H2 (5'ATATGTGGCAGTGGCAGA CC¥) Mmits=1ixx
EMBEARDNT G,
1.3 PCRFHH4R

PCR P8 PR A ROR B £ 35 R A P 9B B AL, SR A Don [ BVERR T
PCR =49, BT LAH P b BEAR AL 8, X TR A P LM PCR =910 38 1
FA'™ ., # Dpn [ #EFRIGHY PCR =4 Z. B0 0 1 AT IRl
1.4 Red EEMESREMBTARMELH &

15 R Red HH RE KRS pKD46 B CaCl. B ERBGHE DHS« th, %5 EH
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EEERFEEEN IBEFRE P OCTHRFGHESR, B InL BB T SomL HEHE
Amp B LB, 30CIRFIEIE 3~ dh, F ODg ~0.6, FEHFEZILAT 1h A L-BHi{f
P, BZEWER Immol/L, BLOWERE, H102HME3~-4 K, BEHEKESR
F 500pL ¥ EE 10% HaF, BS0uL TR &k,
1.5 BHHd

B 2uLPCR =11 5 48uL KIEZSHERA, HWEAYWHRA 0.1cm i Bio-Rad M 3t
fready, BB E1.8kV, Bkib2s5uF, FEHEE 2000, BHEHREMA Imk KEH LB 8
Frdk, 37CIRGIER h, REW 100 BRBRATIE EREEN LB EK L, 37CH
BEFR, EEATF,
1.6 FHBRREERNEE

R pCP20 ik FLP HAIRG, fEREEHAERAHE A FRT Z RIMEAS L,
FERABRAERREER, BRAETHEREIIESREEL pCP20 FIH CaCl, LB
A his' kan” BRYEBEBRS, F30CHEFLAGFTESH Amp 7 Kan PR EIRE R &
F. REHEINRERERN LBIFFRP, Q2CHEHR 5h, 37CEHRYEIEFR. X8
PIF R EHTT Amp F kan BURRN, BEH Amp'kan’ RAIEKKE ZBH Kan X R
FEAMNE.
1.7 JRH pKD46 Red (kN HA R Gt ITE A KB AIRES R

FAETR pKD46 RS etk I EHBRR— a4 MR (1) §R—X425]
WAHARSFEFFINSIY HI-PL 1 H2-P2 (5 %/ H1 M2 STERBAERR L%
FIES, 3WK PLA P2 SRUERFEMSRFEIRER), UGENEERE DNA E-HRT
HEMAHEERE, (2) ¥ PCR YA EXH B pKDo 15 &, AT PCRE
YRHHEEN SEREFIFERER, EXREEHNER, REXNEBHRTEREA,
(3) FRER A ENM AR EHEK, IRUARFERES —EHNEE. (4) BR5
MR E—EE AR ——FLP THMAAR (pCP20) HiLE FRBEAFEK S, FLP E4H
MRS R ARG FRT MG R EA LY, AR REEE%.

2 7

2.1 hisDCB BEREBLEAKHHR
Ao RAEEMRBNITH hisk. hisG. hisD. hisC. hisB. hisH. hisA. hisF #

hislE 9 MEEAR" " MR FERABTEARMR S RFEENMR., dERR%Th

B hisDCB ZR A HHERASRNERE 3 4. HEK, L2

ERMABR SR, ENAAEME ROF 08K

bp

AU, ENME K S R R B SR, 3,000
RO K AT B it FIT PCR =418 89 5 2000
%51 ¥ KHL 604 &5 5 £ DHSo B 5 4K i H M 2 1,500

1,600

hisG 7 3[R IR £ 36bp BEEEFD pKD46 FbLFFE ) 31 ~ 50 3t
20bp MEE; 3'%W51¥) KH2 3% 5 hisB K 5[ #7 £ 36bp
A pKD46 FRLFFF11,507 ~ 1,526 3F 20bp WL, X
B, LA pKD4 A BUR#FT PCR I3, BBMK/NAE  B1 5% DNA M PCR =W
1.5kbEH, WWEES his RENFERMEFTIHEN | PRIWSY, 2 bkEy

500
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f FRT £ 5600 kan $UVEEEE A B (B 1), 27 #% PCR =P i FOR R Ll ik f
T B R R, % PCR WA Dpn | BAEY), HREAMBERRBSBET. &
PCR =4 Fi 5 (L B0 & 75 FBL pKD46 9 DHSq B RZ A4+ . E8 A FIREX
i LB AR b, 30°CHTE i TEME. T pKD46 iR BURR FOk, BT} iR 2
QTR EEETRE, FRAEETHEENMNERRRIEHCEERT R
pKD46 B EH F .

AS5EIREEREEERRKY K1 R K ERN519, D3TCABRGEFHERN
AR TEHET PCR S5, B3 7T A% 0.5k MY (B 2), EARRERIIHER
HE2HFETREkE; BASAERERRIERNS|Y 1 f H2 17 PCR £, 153
T 25 2kb 69754 (B3, 453 3kiE), WFBA 3.5kb 9 hisDCB 3 2 #@FR M= LA 1.5kb
RIS ERE, SEERETN -8, FHLRGOIENH, AHEERRESALAER
(40pg/mL) ROEEAKEFE MO PAEK, EAFMAEARN MO EFREPMTLE ALK,
PCR % 5 132 K% B 2F B K 54T 88 DHS« ) hisDCB REESW A A FRT LAHF
HERVHEERFRET .

bp
bp
— 4,000
— 3,000
— 2,000
— 1,500

2,000

250 — 1,000
470 — 500
P92 his kan" EHK kan FitEREE 3 his kan' B his kan® EH &
PCR ¥ F HEBREHEMNPCREXE
1 DHSe (FA#EXIMR), 2 his kan® T4, | DHSa (HHEXTER), 2 hiskan® 24K,
3 kb HFED 3 hiskan” ZEEHK, 4 1kbIREY

2.2 hiskan’ EAKFBERREEBRNER

FLP i ¢4 Rt 41 W5 9 34bp IR HIfz X FRT BRBIN AR EEHAESX
(SSRT). EA =457 FLP A58 R AR O/E RGPt 0 R bR, (UEEA
AT T EAE AR FRT, FOB pCP20 #ik FLP B4R, {EAEERAKRAHKEMN
A FRT ZAMBM S E, FERERAHREEZR ., HFEH pCP20 FALHEA hiskan”
HEsd, 23REREERMM Amp'kan' FREHKR LA Kan EEMEAR.
¥ his kan® FREERISE 37°CIB SRR 9F, W Sul MBAEARAE R, UHEREN
B8 H1 R H2 FE08AR , P14 700bp ZE4 19 DNA =4 (B 3, $23kiE), X580
L PHR L. ¥ his kan® Bk PCR 5138 1 700bp ZE4 1) DNA -1 LA R E K
314 HI # H2 VBN S 1 T A BE, A BaR, ER pKDd6 AN EH R4
RSB R AT B B AR 0 hisDCB 3 A4 EEIRYATC hisLGDCBHAFIE FRFRIET ,
HETF 7—A FRT LS. X5RATOTPILRE—E

© PERFEMEMIRAATIEKE®MEE http://journals. im. ac. cn



2004 € 31 (2) WA FEE# <99 -

3 e

pKD46 R AL N B2 R YK Red B BE——gam . bet # evo MEETIRIE BURAM
HiE £, FHECEFTRAHEE S0 ParaB 330 T 6. X H K MK E T T RBLH
RiESE, TG EHATABHEN AR EEE EREEmZE; #Hd TR a
B FATRER S LR, HE0E R MR LR R e o PRI S0 b

APr58iE FBURL pKD46 250 RE I HHS K HF B DHSa Yo folk A SRR M T his-
DCB RNBHUFMBRDHEER, UEd FIP BARGHLEREHR. B Es
PR B L PESE R FIH E MR YA TCHEAT PCR 458 . DNA 514 #7 A 04347 ] LA E
2252 Hl Red N EA RGO E T AT DHSe 41 BB,

SEUG A BERURT pKD46 {4 4 41 B 4T LATE e B e 0 4K | S BURS WA £ B 1y 2L
REBR, AT IR FIBRUR R pKDd LB R IR Rt A B A T EH S T
®, RENFTUERETHUSESNESEE T BRETE, HEROET B
AGEREALE . DNA KEMBELAR, EESRTERGE K “BE" B4,
MEMTIIA pCP20 FRfG MR FNEZREH B SE, BB RAEERER
BB RAEERE, RS, —— ka0t T L B Y E k. (e
LR AN TE R D) LK R pKDA6 LTI A RIS E 80 Red HATE SR EE LA
fe. BBBEIR & AR £ 8 P B R R v A0 S o ) R B o T e e,

BRBERFERTES TEPE A BRSO NG, S5 a8 & m
AREM, K, AVRMERRE AT E N EERE, RS RE TSNS
%, EWNCAHMREIZE AR E RS a8 T3 ek -2 E R
W ESMLFREH XA L S A TR0tk (BAC) XEHAKESY, HEEB AWK
WL T AR,

2 % X i
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