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De novo design, non-chromatographic purification and
salt-effect of elastin-like polypeptides
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Abstract:  Elastin-like polypeptides (ELPs) are temperature sensitive biopolymers composed of a Val-Pro-Gly-Xaa-Gly
pentapeptide repeat that derived from a structural motif found in mammalian elastin. It was a promising tag for recombinant protein
purification. Here, we de novo designed a novel ELPs gene and cloned it into the modified expression vector pET-22b(+). Then, we
transformed the recombinant expression vector pET-22b-ELPs into Escherichia coli BL21(DE3). Upon induction by Isopropyl
B-D-Thiogalactoside (IPTG), ELPs was expressed and purified by a non-chromatographic purification method named inverse
temperature cycling. The influences of salts types and concentrations on ELPs were also determined. The results showed that the
transition temperature of the [KVgF-20] decreased to 19 °C by 0.4 mmol/L Na,COj;. Due to its small molecular weight and sensitivity
to salt, the ELPs might be a useful purification tag, which can provide a reliable and simple non-chromatographic method for
purification of the recombinant protein by inverse transition cycling.
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1 pAIMI 5 Bgl1EgYIEIK ELP B H

Fig. 1 Recovery ELP gene with digestion by pfiM I and
Bgl 1. 1: pET-22(b)-ELP digested by pfIM I and Bgl 1; 2: DNA
marker.
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Fig. 2 Identification of pET-22(b)-ELPs with digestion by
Nde 1 and EcoR 1. 1: pET-22(b)-ELPs digested by Nde I and
EcoR I; 2: DNA marker.
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FIITC gifk, ZEAL45 K WITE 11 kDa AbA — 5%,
It ELP[KVF-20] #igsrFHK 20%, SHXH
ELPs iz M) &1,

K3 45RFI, PSS ITC 25, 541 mmeim
FHLE, H B HE SR S0 i 72 T B R 2k
AN ITC A DIRIE H A8 H BICR . fE 4
AL, 4P ITC Z )5, 7E 11 kDa b H— 2%,
EakFaifb H i, #esh, 1ITC FAdE— N E A%
A R

3 FRIELEILAT ELPs

Fig. 3 Expression and purification of the ELPs. 1: the purified
ELPs after two rounds ITC; 2: the purified ELPs after one
rounds ITC; 3: total proteins after induction; 4: protein marker.
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Fig. 4 ELPs dissolved in adequate and small amount of PBS.
1: protein marker; 2: purified ELPs were dissolved in adequate
amount of PBS; 3: purified ELPs were dissolved in small
amount of PBS.
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Fig. 5 Turbidity profiles for 100 pmol/L ELP[KVgF-20]
concentration in PBS.
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Fig. 6 T as a function of concentration for ELP[KVgF-20].
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Fig. 7 Transition temperature vs salt concentration curves for
three sulfatets with ELP[KVF-20].
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Fig. 8 Transition temperature vs salt concentration curves for
five sodium salts with ELP[KVF-20].

3 itk

Fep kR H 2 e —Fh B SR D)k B PR
e BUR A oy, RIS TR 2R 1 A AT i A
R, HTER AL ERYER . AT
FEAE 7 HAS 20z

HEMEEAH#FITREGREMEAEARR
Bl AHAR R, AT OCR A ITC difbd 4l
AU, SR ITC difb & A DU LAMESRDT: 1)
Tots 5 OIEAH G B g OB R B a2k A R iR
JE TR, X Ahatifh )y 20 nT LR R R (b i &
HE A LUAE T 58 4900); 2) ITC A fE v 43 25 5 [nl
WY 5 R IR AN, LT Y A I B R
3) RH ITC Ak X Fhalifb gy Ao B, 5 i
o, RFJLREOETE; 4) 1TC ZRAE S W H T2
AR 41 M & e B ok alifb B v, RO B 1 4lifh
S il 29 8 1 25 K /DI R 9T 5 2 W i 1k R EA T
5) ITC Wy Es.OUUE L R — MR PR S £
e, Tl T 6) HAYE A FICRK R, RTITC
aifl, R LGAE] 759% "8, AR AN, X
Tz Ak Dy 20K 20 20 AR Y 0 B Al ke B R AR
1O, ST ITC Sk 2 T LT M, A el AR
157 P 2 1 Al A 5 X LA S DA S 50 28 RS Tl K 3
Tl A

AN KB T R AL 20 TR
FAITHY ELPs J7 41, 3 5ok 25 28 ) h Xof HCAH A2 iR B2 52
Me, B RE R R B2 A AR IR B . AR B Eh e
FRRARA S IR, (B2 ST, Sah i A il
BARZE H W ERAT, WM7E HbsE s A TS
M2, XHE SR 4y B A AR U, 5 R
ELPs A (U1 ELP[V;], ELP[V5A,G;], ELP[V,AsG/]),
ARG ELPs K AR BT A (F A
) ELPs J3 31— 2= /3547 60 1~ LA L HIKE & T,
A B BARR A AR xRk BT O U B
AR R ARXS E R AL, XA TS EA R
REUSSEATRE S ELPs 72424 AT, (NaCl) %0 T AR

Journals.im.ac.cn



658

ISSN1000-3061 CN11-1998/Q

Chin J Biotech

April 25, 2011 Vol.27 No.4

AP, AR B BE— B4, L ELPs J75)
A BT Al — B I A R AR A

HAr, EWNEA ELPs WBFsRdERY, 1 E4sh

AR BRA . AW ELPs B 4rF
RN, XHERAR R U, R, TR —
MR B AR 2, 4 IR AL B o B Al
K ZHIERE, HRBIPTFATEABIRA ST .

REFERENCES

(1]

(2]

(3]

(4]

(3]

(8]

[9]

Li YJ, Chen YY, Bi LJ. Fusion tags technology and their
applications. Chin J Biotech, 2006, 22(4): 523—-527.
OKIE, WRIELE, HERIAE. B R BOR BN A
Yy TR, 2006, 22(4): 523-527.

Lim DW, Trabbic-Carlson K, MacKay JA, et al. Improved
non-chromatographic purification of a recombinant protein
by cationic elastin-like polypeptides. Biomacromolecules,
2007, 8(5): 1417-1424.

Banki MR, Feng L, Wood DW. Simple bioseparations
using self—cleaving elastin-like polypeptide tags. Nat
Methods, 2005, 2(9): 659—-661.

Kim JY, O’Malley S, Mulchandani A, et al. Genetically
engineered elastin—protein a fusion as a universal platform
for homogeneous phase-separation immunoassay. Anal
Chem, 2005, 77(8): 2318-2322.

Christensen T, Trabbic-Carlson K, Liu WG,

Purification of recombinant proteins from Escherichia coli

et al.

at low expression levels by inverse transition cycling.
Anal Biochem, 2007, 360(1): 166—168.

Lao UL, Kostal J, Mulchandani A, et al. Affinity
purification of plasmid DNA by temperature-triggered
precipitation. Nat Protoco, 2007, 2(5): 1263—1268.
Joensuu JJ, Brown KD, Conley AJ, et al. Expression and
purification of an anti-Foot-and-mouth disease virus single
chain variable antibody fragment in tobacco plants.
Transgenic Res, 2009, 18(5): 685-696.

Floss DM, Sack M, Arcalis E, et al. Influence of
elastin-like peptide fusions on the quantity and quality of a
tobacco—derived  human virus-
neutralizing antibody. Plant Biotechnol J, 2009, 7(9):
899-913.

Sambrook J, Fritsch EF, Maniatis T. Molecular Cloning: A

Laboratory Manual. 2nd ed. New York: Cold Spring

immunodeficiency

Journals.im.ac.cn

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Harbor Laboratory Press, 1989: 16—66.

Meyer DE, Chilkoti A. Genetically encoded synthesis of
protein—based polymers with precisely specified
molecular weight and sequence by recursive directional
ligation:
system. Biomacromolecules, 2002, 3(2): 357-367.

Cho Y, Zhang YJ, Christensen T, et al. Effects of

examples from the elastin-like polypeptide

hofmeister anions on the phase transition temperature of
elastin-like polypeptides. J Phys Chem B, 2008, 112(44):
13765-13771.

McPherson DT, Morrow C, Minehan DS, et al. Production
and purification of a recombinant elastomeric polypeptide,
G-(VPGVG)»-VPGV, from Escherichia coli. Biotechnol
Prog, 1992, 8(4): 347-352.

Meyer DE, Chilkoti A. Quantification of the effects of
chain length and concentration on the thermal behavior of
elastin-like polypeptides. Biomacromolecules, 2004, 5(3):
846—851.

Hofmeister F. Zur Lehre von der Wirkung der Salze.
Zweite Mittheilung. Arch Exp Pathol Pharmakol, 1988,
24(4/5): 247-260.

Chow D, Nunalee ML, Lim DW, et al. Peptide-based
biopolymers in biomedicine and biotechnology. Mat Sci
Eng R, 2008, 62(4): 125-155.

Floss DM, Schallau K, Rose-John S, et al. Elastin-like
polypeptides revolutionize recombinant protein expression
and their biomedical application. Trends Biotechnol, 2010,
28(1): 37-45.

Meyer DE, Chilkoti A. Purification of recombinant
proteins by fusion with thermally-responsive polypeptides.
Nat Biotechnol, 1999, 17(11): 1112—-1115.
Trabbic-Carlson K, Liu L, Kim B, et al. Expression and
purification of recombinant proteins from Escherichia
coli: comparison of an elastin-like polypeptide fusion with
an oligohistidine fusion. Protein Sci, 2004, 13(12):
3274-3284.

Teulé F, Cooper AR, Furin WA, et al. A protocol for the
production of recombinant spider silk-like proteins for
artificial fiber spinning. Nat Protoco, 2009, 4(3): 341-355.
Hu F, Ke T, Li X, et al. Expression and purification of the
antimicrobial polypeptide by fusion with elastin-like
polypeptide. Chin J Mol Cell Biol, 2008, 41(3): 233-237.
SIFL, Wi, 228, 5. KM 1 ELPs G RIKTEDL
Tk o B Ak b i . 2 7 A0 B AR B A= 4, 2008,
41(3): 233-237



