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ELP[l]s i EHEEHRR L ER T B EY
A PEG ¥ EETRE IS0
Bal %as ZFEH HEE

(KGR BB LT KiE 116622)

H E: [8¢]) %A g4Ikt ed L3804 % 4 (Elastin-like protein, ELP) ELP[I]s 75 4 3F &
EAAT S, o B AL F 4L AL RGE & & (Thioredoxin, Trx), FF#F % K & =B% (Polyethylene
glycol, PEG)*F ELP[I]so-Trx #8 % 7% /& (Inverse temperature transition, T) %1%, [ 551 A
Iom Trx A B, ¥ T 5% 2 g A7H &6 KX B pET28 %24 ELP[I]5 #2545, A
XA H BLR(DE3)#AT R, &&&a kLG, RATEAEMIR(Inverse transition
cycling, ITC)% B 44k, FF4 M RFEJRE PEG B 49 TfE. [4R]Y RV KA. 5B 4k
Bk4&-& 8 ELP[I]so-Trx, A2 2% & KE A 25 umol/L B, T, 4 28.6 °C; #m % PEG #9K
JEh 5%, 10%. 15%. 20%0t, T, 251 E 22.3 °C. 15.9°C. 6°C. 0°C. [£i1 ELP[I]s
AFA SR E ARG A RERML. RARIK. §H Ty Ke9k#, @ PEG K& a
0 TAE, Bt— W3k B R, ¥ XKILATEE, TEAREA Tkt Tata.
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Abstract: [Objective] To use the self-designed ELP[I]so as the non-chromatographic purifica-
tion tag, the recombinant Trx was purified, and the inverse temperature transition (7;) of
ELP[I]50-Trx influenced by PEG was investigated. [Methods] The Trx gene was synthesised,
and was subcloned into the modified pET28-ELP expression vector, and the expression vector
was transformed into BLR(DE3). The fusion protein was expressed and purified via inverse
transition cycling (ITC), then the 7, was tested under different concentration of PEG. [Results]
ELP[I]50-Trx fusion protein was successfully expressed and purifid via ITC, T, was 28.6 °C
when ELP[I]50-Trx is 25 umol/L; the Ty was reduced down to 22.3 °C, 15.9 °C, 6 °C and 0 °C
when PEG concentrations is 5%, 10%, 15%, 20% respective. [Conclusion] The ELP[I]s, can
perform as an efficient recombinate protein purification tag to scale up at low cost and easy to
use, and PEG can reduce protein 7; to enhance the purification efficiency for enlarging the
range of application. ELP could be applied to a variety of recombinant proteins purification.

Keywords: Elastin-like polypeptide tag, Thioredoxin, Purification, PEG, Inverse temperature
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H i £ 5 ) s 2k 32 AR i A 1 Y
KN VEARRE . FEey S RO LR S SR A0 B
PR AR s, RUFE RO . AT, FUk. B
T AR ANTRIEFZAT Y, ST (R FR R
B A T = S A EH R A FEE T
P ZE AR R 2, BRI EEK,
T B L AR BB FRRER AR, A &)
B 12 (1 A9 9 NI = Y & e s L N A S s e
e A i L RS A 7 R 0

2 i M H [ (Elastin-like protein, ELP)
ELP[I]so A& —FPHi R it alifbbnas ™, HAr T
Wi kAR R (Inverse transition cycling, ITC)!® ™%
P, ELP il 2 A I FE R R AR pE RS R,
ELP AEHI TEAE AR Ll I BA RN
ER . B R, FATEE RIS TN M
B, 158 £ ¥ (Polyethylene glycol, PEG)Jj&—
iR O R A R PR B, oA iR
HI G MG G EPER . T &4k
Ry, AALREIR B R AL ROR, kSR T £h
B ARSRA RS e . BORAERTZ TR A5
Bapt,

it 5440 25 F (Thioredoxin, Trx) &— B A 4
R S PE IR, H T REG E A RIAR
g, JrReflim AR R . MRy FEst,
RSN SR a8 Bt i —8 . ELP[1]so #7345, fil
H. RIX Trx, B pEAfENREEA
ELP[1]5o-Trx, F£4:01 PEG X} ELP[1]5o-Trx F T, 5%
Wi, AR ELP[Ise /N E A A 2lifbbnss, A
ROHATER P 4T B it T B SR

1 RS

1.1 B, BRFER

E. coli IM109 Iy H TaKaRa A\ #]; E. coli
BLR(DE3) . #iA#AK pET28/ELP[1]so N7 SLH %
TRAFHAE; Trx FEP B A 5 4 i A= R R
BRI 1
1.2 FET BREFMRAF

Bl P I EcoR 1 . Hind 11, T4 DNA
- H2 . DL2000 DNA Marker, TaKaRa A #l; 1 kb
DNA Ladder . PageRuler™ Prestained Protein
Ladder, Fermentas A #]; ik KIREE & (Kan), 2k
TAY TR AR T BURSZICH DNA §E
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JE B £, Invitrogen 28 B 7™ i o
1.3 Trx EEMWENRS K

H## GenBank (Q9X2T1.1)EHE P2 Trx JF:51,
TEEWR RS EcoR 1 F1 Hind THEEYIf;
R N =Bl - | el P S P R W ERAE R S |
JP N e W A YR A IR A R A A, %
PEAERAR pUCST I, A4 A PUCS7/Trxo
1.4 FTiAH K pET28/ELP[I]s-Trx BIHIE K
B

N SR R AE R E 41 3R Gk R
pET28/ELP[1]so (RIS Neo T Xho T XUEFY]
ELP[I]so S #IA%A pET28, #4% . ik, Ji3iin
PR BH A 5 4 Ok AE LAY FURE. PUCS7/Trx,
Wid EcoR 1 F Hind TIIXUEEY], # i 4H Feak sk
R R B LG BB 1) /N e B D e Tl Wi 3 42,
AL ZE E. coli IM109, ] LB/Kan (50 mg/L)F-#
i 3 BH P S e, Pk BRL TR % 42 i s B R 2 Bk,
PEFTRYIREIN . ZEFErd 5 A rdm A R A BR
A EAT I . A I PH M B EE AL R 44
pET28/ELP[1]50-Trx
1.5 ELP[I]5-Trx B)iF S FRIE

2 W EBHER pET28/ELP[1]s0-Trx Hi %4k
AZikTE ¥ E coli BLR(DE3), ] LB/Kan
(50 mg/L)~F- A 0 16 M BH PR B ST B I, dE R T
LB/Kan (50 mg/LyEARKTFRIEH, 37 °C g5 9%
WA, WHHE 1:100 (IHLEIH:T 500 mL e
LB/Kan (50 mg/L)y ARG FRHE T, 37 °C IRZ 4557
251 h & ODgyy N 0.6-0.8, A IPTG LUk JF
0.1 mmol/L, 25 °C #5%44 3 h J5 & LR A
4, ] 50 mmol/L PBS (pH 8.0)HE & 5 110K
W R R, BUREEST SDS-PAGE  HEL Uk RN 26
1.6 ELP[I]5-Trx B> B &kift

AT ITC Zifh: R, 4 °C.
10 000 r/min %.> 10 min, Y&£ F3&; MIA DNase

http://journals.im.ac.cn/wswxtbcn

(DNA [iff) 2L E N 50 mg/L, VK 20 min,
4°C. 10000 r/min 25.0>» 20 min, W FiEABE,
] ISP RN NaCl 29 E A 2 mol/L, 36 °C
7K 20 min J5, 10 000 r/min #5.0> 20 min, 3 F{#,
HIA 20 mL Fiv8H PBS HEEUUHE, VKA 20 min
J&, 4 °C. 10 000 r/min &> 20 min, Y& FiEA
B, MR —8 1TC, B 3 AT 5 mL
TR %) PBS EEUIHE, 13%] ELP[1]s0-Trx 48
Wi 1T SDS-PAGE LK Western blot #iill
1.7 ELP[l]5-Trx EHEESHETRENE

FHFHER R E B ELP[I]50-Trx 20755 I :
RIS ELP[1]s0-Trx 8 1 1 mL A 1.5 mL
BB EIE 60 °C THEFEBEAL IR,
60 °C T 12 h, FREEHEBEALNIL), HH
FESEE . FH PBS %% ELP[1]so-Trx 2025 [ B
B BE A 25 umol/L, 4% 4F£L 100 uL #:F1T 96 fL
M, DL oC Ak EE R (Multiskan GO)ill
FEM 0 °C F 40 °C 2 W AE 350 nm Kb AYIOL
JE(Y, THEHEEH 1 °C/5 min, T, N ODsso 2K
W —2 At A TR R
1.8 PEGS8000 ¥ ELP[I]s-Trx +BZ5:E & &M
B9 E

ALl PEG8000 ZZARFITECH 5%, 10%.
15%.20%, Fi PBS ¥ ELP[1]5o-Trx Zfi2E R B
BLWRIER 25 pmol/L, #EHAL 100 pL 27T 96
LR, L1 °C A BE T g A5 A 2 A
0 °C—40 °C & FIIFWAE 350 nm AL G RE(H
B AR ) PEG8000 X3 i 2 25 umol/L
1Y ELP[1]50-Trx FHASIEE 5200 .

2GR

2.1 pET28/ELP[I]s)-Trx XEGHIEE

FHBR I N YIRE EcoR 1 F Hind TG &
ZH JFoki pET28/ELP[1]so-Trx o BV =4 25 B A e
JRSEL TGN, FEHATELY 423 bp ALHRAT WL H 4 555
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(B 1), MFEER M5 GenBank (QIX2T1.1)%#
e Trx JPA 584 —2 MG sy B i3t
Trx WINIE#f# A S| pET28/ELP[I]s, k%%
(NI
2.2 ELP[I]s-Trx BIFTXE 54k

¥ & & 4 ki pET28/ELP[I]se-Trx 1
BLR(DE3) k£ IPTG %5 S )5, SDS-PAGE Hiik
o I 25 SR (B 2), o 5T E 4 R pET28/
ELP[I]s50-Trx HYRIKEHRTE TN 43 kD &b™
A — R R 1A, T RIS Rk T JC it
FHN R 25, UAIH H &R 3RS T EERA,
ARG, it =% 1TC 2lifb iy 4l [ Rk
17 SDS-PAGE HLJK Kzl ([&] 2)F1 Western blot £
M 3).
2.3 ELP[l]s-Trx FIERESFETRE BTNE

FHEFR 7 BLP[1]s50-Trx 4E8E (IR
FHl PBS ¥f ELP[1]50-Trx 4 8 1A% FE Al 25 pmol/L
W R, $%HEAL 100 pL £FT 96 fLARH, LA 1 °C
S EE BRI E ML 0 °C—40 °C & HiFRTE

1 EcoR 1 /Hind IINEGYIEE pET28/ELP[1]5-Trx
Fig. 1 EcoR 1/Hind III double digestion verify pET28/
ELP[I]5-Trx

#: M: 1 kb DNA marker; 1: EcoR 1 /Hind T 3L Y]
pET28/ELP[I]5o-Trx.

Note: M: 1 kb DNA marker; 1: EcoR [ /Hind Il double
digestion pET28/ELP[I]so-Trx.

350 nm ZbPMEREE, FHEE#AE A 1 °C/5 min,
MEARET ODsso st R 22 1 —2F
B, ZIREN To SRS RFEH ELP[1]50-Trx 1Y

kD M 1 2 3

—

-

72 — ...

43 —

26 —

2 SDS-PAGE Hjk#&M ELP[I]50-Trx BY3RiA 5 4h1k
Fig.2 Expression and purification of the ELP[I]50-Trx
by SDS-PAGE

1F: M: Prestained protein marker; 1: FESAIMEEM; 2: B
Ja B H; 30 £ =42 ITC 153119 ELP[1]50-Trx 8 H.
Note: M: Prestained protein marker; 1: Total proteins before

induction; 2: Total proteins after induction; 3: The purified
ELP[I]50-Trx after three rounds ITC.

kD M 1
72—

55—

B —
34—

3 Western blot Fjk#&ll ELP[I]50-Trx B3R5
itk

Fig.3 Expression and purification of the ELP[I]50-Trx
by Western blot

1£: M: Prestained protein marker; 1: £ =% ITC 53|19
ELP[1]50-Trx 4% .

Note: M: Prestained protein marker; 1:
ELP[I]50-Trx after three rounds ITC.

The purified
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T, 28.6 °C (& 4),
2.4 PEG8000 X ELP[I]50-Trx %58 & 8200
B9 E
5 frs PEG8000 YR N 5%, 10%. 15%.
20%0}, [HZHREE S 25 pmol/L 1 ELP[1]se-Trx
T, 28.6 °C { Ik IR 22.3 °C . 15.9 °C .6 °C .0 °C.,
3 i
ELP H_ K& & 75 B 0(VPGXG) Hp %% Ji 2 ik
030
025 F

020 r

0.15

Relatively turbidity (A4s)

0.05

0.00 IR T T T [N N T T T T N N T N T T - T [ T T T T N T T S |
10 15 20 25 30 35 40

Temperature (°C)
4 % 25 pmol/L ELP[I]50-Trx B PBS i&i&E M &
FLRER X R
Fig. 4 Turbidity profiles for 25 pmol/L ELP[I]S0-Trx
concentration in PBS

30 ¢
25
20

T.(°C)

15
10
5

0 ) 1 1
0 5 10 15 20 25 30
PEGS8000 concentration (W/V)

5 AFREIREH PEGS000 3 ELP[I]50-Trx #7558
EHIR M

Fig. 5 The influence of the T, under different concen-
trations of PEG8000
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i X GRIEEGKERSR, T8N, A Sl SE
F AT EUK HEESR R Te()h X FRIEM
ELP[1]; J&HE H Y E R KD, wE#EH 50 ATk
HHEFFHIGL(VPGIG)AL A ELP[1]s 1E R4lifk
PR, HET ELP AR5 ITC 43 B aifb HoR 536 F
IS AR E . SRk A
I, S R M T B, Ui T EE
AR Ak, BB BGET IR T REAL T2
s AT o ABFESEA T KA 77 o v Wk B2 £ 5
T2k 45 1) 1 PEG AMYABE A B BB S i
PUITERCR, BRI TR ER T, fEdrEmn
AR aifl, PR IO, ke TR T
A, Xt ELP MR A 8 o 2 i fb BAA
ABEFERH ELP[Iso VF N AR ik 2i AL br 4,
B LiALEA B 1 ELP[1]s-Trx, T4 T R[]
HeJE 1Y PEG8000 %t ELP[1]50-Trx 4 T, Y520, IE
W] PEG8000 WA W FEAIR T 70 IXCAMRAAS . sl
143 S Al A S 20 AR AR T ISR R
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XIS B S R B TR L T I i s SRS e o8 N B3R [R SE i, RS IR, AR AT 3E ) EL T )

5 28R A AR AR 2 W AR S5, Bl BE S MY vl & k25, HCHIF T L [ s R
TR
TR R R, FEAREIE i 25 SORMG IR BRI E L5 8 . B RR, Yt —Fh 2 i BRI R B R . “TE
HE P MAE IR B AR B A AR ™40, BT AT A o I RBFFE T 288 B SO X o [ T 45 3 )
(BBO)¥ji.o

“FRATE ZU R AR AR RT3 i CE R 2R, (HIAERANTE R T e 5 — it eoiae, Bt A e s s
R AEY .
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PR ENIA S @.L S5,
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