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Selection of Cd’* Binding-peptides and Their Affinities for Heavy Metal Ions"

HUANG Jing-Shuang MA Chun-Yan"® TONG Xin
Y1 Zhuo-Lin XU Liu MAO Can-Quan® " "
( College of Bioengineering, Southwest Jiaotong University, Chengdu 610031 )
Abstract: Selection and affinities of Cd binding peptides were assayed by phage random dodecapeptide Lbrary
and affinity chromatography. Two Cd binding peptides were obtained, it was found that the affinities of Cu®*,
Co’*, Zn**, Ni¥" for Cd binding peptides were higher than that of Cd®* and Cr** sfter detection of the ampli-
fied Cd binding peptides displayed phages to different heavy metal-charged resins; the detoxification of E. coli to
Ni** and Cd** was enhanced when infected by Cd hinding peptide displayed phapes as compared with those of the
control. The interaction of Cd binding peptide displayed phages with heavy metals charged resins was also ob-
served under microscope. The work would be of great value and consequences for the study of interaction between
heavy metals and proteins { peptides) , &s well as thedetoxification and bioremediation of heavy metals.
Key words: Metal binding-peptide, Phage random peptide library, Affinity chromatography, Selection, Cd**

EREGHK. £RER (M) $2RES () HFARUBKELEYIHNLE
KENTEZ —, HRYSHEREGREHRORE"Y, HNATHRNSBESK.
2REA () EIBEXALVE. ATSRANEYIRERESFER. ATAEHHEEE
PR MR REAY | @ REMBREN LN o A R#THENELRETF
FFERHS.

1 #MRE5AEZE

1.1 MRSkREM+ AR E
R 1.5 x10° pfu/mL, 75 E 408 ER2738, BJE New England Biolabs /5], U8

‘EHRARBFEES (No 30270041 }
FHTEAEREHRES (No. 2005B17)
HH¥+EHEMBEME (No 04-05ZL19)
" ORERREL FE
“*EREE  Tel: 028-87634296, Fax: 028-87600185, L-mail: maocq@ swjtu. edw. cn
WAAHM: 2005-12-26, #EEHRS: 20060123

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



2006 433 (5) sy E R 71 -

pyiE e, PERIE . YL DNA BEEEUHR Hi4 I Biolab Phage 12-peptide Library F
me,
1.2 B
1.2.1 Ni-NTA g3 Ni®* 4b38 . RES R Ni-NTA Agarose B 5 (£ EH Invitro-
gen A7), F TBS (150 mmol/L Tris + Cl, 150 mmol/L NaCl) ¥EM K2 ¥, MAO.5
mol/L EDTA (pH 8.0) ¥t2 ¥, BJ5/H0.1% TBST (TBS, 0.1% Tween-20) ¥ 3K,
S Ep B, 4CHRTF,
1.2.2 3 Ni** ) Ni-NTA #iHga0 Cd** im#k . B & Ni°* #9 Ni-NTA Wi Ep BL.OH
1%, WA C& AEAE, B, TBS, 0.1% TBST KK ¥k 3 W. 4%, 4CHRE
Co BRIk AFEMIE A BIHEZ B M M, M &R G,
1.2.3 Hitrap Chelating #{[$4b 3 k!5 Ni-NTA B A {6l. T GE R Hitrap
Chelating i ( 3 B Pharmacia Biotech /4-H]) , SAymBESBAEEFNEHELRE
T (cd*, Crf°, Zn't, Cu®t, Co™') ;I®, ML, TBS #10.1% TBST ¥k, 5%,
ACHE. MBRELBEFICHM, RingA M, EHESRMASYE gl b
2 ifs
1.3 Cd** 554 R A9 M B4k Bl DAL 22 0 i
1.3.1 kM (D ¥ENE: ERM R MEp B&—3%, BSA (lmg/mL) 150r/min $tif 1k,
2000r/min, B4 20s, HIA S x 10°pfu B WE B ERBEHL | —BKIFE, 150/min M H 1h,
.0, $KKAI0. 1% TBST, 20mmol/L ID &3k2 &, 0.1%TBST ¥ 5 K, W5 300pL,
200mmol/L B4 ID BEfS, TE 1 K. SHFMRBEHE, BREAFHENERT R, HE®R
BEkBIBEA P/N fH, BEAT Rz,

P/NH = M RHEME PRI/ M BE A M R I B B 1 BE
1.3.2 HEMpHBERE®E: 513180, ARNRH0.2 m/LHHER (pH
2.2) R,
1.4 Cd" SEMBFESRESHENFENINE

SBE 1.3, REREHEIMA S RS R RE N Cd S5 RREE
Y
L5 DNA FFMZE

b5 19 4 MR R A PR ) 3730 B s R {UE .
1.6 Ca** & A Rked M dH %N E

Bl wy M AR B8, {8 LB iR g ol (& SEREBAE 500 ~ 1,000 ZJE], il
EMEAIESE LB iR, MATATILASEXENEREL (V3 TREF, B
% 13mm), ZEREACH LW 10l ¥ Ni* Y Cd*", 10min 5 EBHEFTHR, W
ENEBES, REWEEN, BrsEfA.

S, (WHMEEH) =D, (WHAEER) -13, n: BEENRES,
1.7 €RESHK-BENERAR

HBIEH LRI SouL HMENSBEAWISH/SMIE - wEE, AELRANE
FBAFILR .
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2 &R

2.1 Cd'" & &RRANE B (5 BEHLR B 05 it
LLID 1 Gly AW A HET S M4 Bivk, BRYBEMEERLEL, TRLL
WRAID B2 Cly e, REGFHEER, BHEMERAMEMREEANBIEE,
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50 Cd-Gly

1 2 3 4 5 1 2 3 4
Rounds of sclection Rounds of selection

B mEkE cd S5 BmEbnEs
Cd-ID. DEMestRiEE, Cd-Gly. HEEBE

2.2 C&*FEHEHFETIME
43 PEEX Cd-ID 355 4, 5 8M Cd-Gly W% 3., 4 L 10 kR RRE, &
P, miBssE DNA, DSk e, DNA N7, L1839 &M, KEHN

DNA P3| BENRERFIIRHSRIE L,
£1 ERMESHEOME

Number Sequence Round - Repeats in every round
1 KSLSRHDHIHHH 4, 5 (Cd-ID) 4
2 [FMESLPREGMH 5 (Cd-ID) 1
3 KSLSRHDHIHHH 3, 4 (Cd-Gly) 4

2.3 Cd" EErFEMNE

WRAH CI A KMME S ERT RN FAESRET (C8°, o,
Cof*, GO Zo® | NP') HAWRBGETRANE, SRAM2, TR | G
NP, T SERB T OO S AIEER A BR, M Ol AR C A
O MARMAMEHE, HE1 (3) BHFIIMLMREH2REARIENEAMLH B H
®T25,

3,000
2,500
2,000
‘% 1,500}
1,000
5001

0

Ni Cd Co Cu Cr Zn

A2 $HAGHKEFRER RS FREBEESHIBRENNE
WNo.2, ANol (3)
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24 Cd"'SERMESBRNEXENREER

BL M13 mg BRI B HF 8 ER2738 %R, SRABMVEEME L REME Cd 4B KR
THEEGANESRMABNYBEAEHE. SNEBER (D) BEBEAFER
(13mm), 82 RE 3, TRERA C4' LA MHEME K LR EEZ 0 M13 9 E. coli
EREWRE Ni**/Cd BT INEEE/D, WEHE. coli WINEEE/N, BRTE—E
EEREE T HRERT

200
Ni**/(mmol/L) Cd*/(mmol/L)

B3 RSB ESRMERNNEEEA
BNo.2, BINa 1 (3), BMI3, B ER2738
25 MEXERELZSESHIRAR
ZESY R 0. 26um ) BAAEE T MEEIK 100 £ Cd°* 456 BE R i B - AR WO T
&, LA M3 EANRIENSESBEARISENNE, LE4, TR S8
ok 7 W - R 5 % RO AR AH L SE AR

250

B

B4 24 M3 BEAOHIRN B RURE (100 x)
A MI3-RHE, B C&* 4 BBRWMH-HEE, C M

3 Wig

PR EARYCER R R EARFERFNH SRS SR TEMR, Ei
B 90 ERIA S RPRRE . B Cd ARG A RNEBURH S S RE TREENE
RE%, WAOERE, RN THAEGRIIFRILE. AFEEREE, RN KIS
ABFEFI No. 1 (3), HANERHRMERE (S350 4/5 Wdas4), FHBFHIZA
FRH—& N EERFFIRLHR (RERE10K), RERUME, SUNEHRE
MIN®, Co™* F&BAGIAEN, HFFWESES Hiso XRAEHATLAEMRE, R
fim, His R&BEA (M) T&REGEHBNERTERRZ —, SRUTHEIES
THEEREAKRFES His® ", 3#H, AR His FELEBATEARK S BRI,

M#E AR, FF1 (3) §HS5 4 His, F512 A&FH 14 His, F5i1 (3)
WERLSSEET (2, G, Ni** | G™') MEMORTF2 2, X—%%
45 1975 4F Porath XA ZH 4 4 His MBI T Zo* BRMEMS, 5 4186 1 His
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EMAREROGSHHHST . HBEEWRILIRE NI, Co 2EBTFMM®E, BER
B89 CA™ A IK, EREBMERTFIARFYRRA Cys. AFAA, EEENER
EHMEREHMANERKEND (MTs) h, Cys AEEERMNFEM. XTESMHERXNL
T Cys BREMELFER X

FELREWES, Zn, Cu, Nif) Co b FEEUAE, EME, tEHEMHE, B
WFEF 1 (3) FFF 2 MR ZIIME BB THRABRKEMS, m Cd M Cr s
PIRBAFYPIB K48 SHEMNAMVIB %24 SnE, 5S4 MonREn®RAMEL
MERL, SRERWSZMAT, RANMEMFENS.

REEN—H, E¢RNERSERNEMREES TERETKSERE TH
EAEA, BrAA€RS S Ka i T LIREE &R & T X KB & rE T,
FI RN E W BEWA

4 ik

BHBRERESOK, THE G EMBMEEMHNESRES SHENERER,
ATHARZR, TFRT Cd° MBS S KIERRAERAMTRIE, BEXFHEX
S TR, SRGEGRMENGT, 2RSERMNHEAAXRNERHERL
BEERERNBE, HRAA—ENEXANE.
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