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Nde I.
Not . Xho I N CFP N YFP
: 5'-GGGAATTCCATATGGTGAGCAA
GGGCGAGG3” 5°-CGGGATCCCTTGTACAGCTCGTC
CATGC3";C CFP C YFP
5"-AAGGAAAAAAGCGGCCGCGTGAGCAAGGGCGA
GG3” 5"-CCGCTCGAGCTTGTACAGCTCGTCCATGC-

(+)
BamH 1

37 pEYFP-N1 pECFP-N1 DNA
PCR . PCR (50
wl) 12 x Tag DNA 25 wl
(10 wmol/L) 2 wl DNA 0.25 pg
ddH,0 50 ul. PCR :D95.0 C
5 min; 30 :95.0 C
1 min (50.0 £6.0) C 1 min 72.0 C 30 s;
@ ;@ 72.0 C 10 min - DNA
(1%) PCR DNA
Gel Extraction Kit PCR
; pET28a( +)
PCR « N CFP
N YFP (40
wl) : Green buffer( 10 x) 4 pl.DNA 1.8 g~
Nde I2 pl.BamH 12 pl.  ddH,0 40 pl. 37 C
PCR
(1:3~1:9) T4
16 C (10 wl) : T4
1 p,l + 8 p,l T4
DNA I wle
Trans1-T1 37 C
o PCR
;G CFP  C  YFP
PCR C
Not I.Xho 1
o N CFP C YFP
N CFP
C YFP Not 1. Xho I

;N  YFP C CFP

YFP C CFP
Nde I.BamH I

1.4

Rosetta( DE3)

( 50 pg/ml) | (
34 pg/ml) LB 37 C.
220 r/min o 1:50
LB
oD 0.6 IPTG IPTG
0.1.0.5.1 mmol/L 3 X
37.16 C; 37°C 2h.16 C
SDS-PAGE (
-80 C 95 C
)
1.5 Ni A

: 500 mmol/L. NaCl 20 mmol/L Tris-HCI ( pH
7.5) 5% (v/v);B :150 mmol/L NaCl 250
mmol /L (pH8.0) 5% (viv);

150 mmol /L NaCl 20 mmol /L Tris-HCI( pH
5% (v/v) o ~80 C
(500 ml )
A.B 1:100
PMSF( 50 mmol/L) 1 : 1 000 (1 mol/L)
( ) A 5 ml

7.5)

2 min 50 wl MgCl (1 mol/L) 50 wl
DNase I( 10 mg/ml) 30 min 18 000 r/
min 4 °C A Ni
(1 ml) . 0 B 10
ml 10% B 15 ml 4 ml;

100% B 22 ml 0.5 ml;

100% B 30 ml 0.5
ml; 100% B 4 ml.

SDS-PAGE
500 pl.
( superdex 200)
SDS-PAGE
200 pl
-80 C
1.6 FRET N  CFP.N
YFP.CFP-YFP.YFP-CFP
(12.7 wmol/L) 96 200 pi( 1

ul +199 pl ddH,0)
430,480 nm 510

nm
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430/480 nm  480/530 nm
; 4
LB
T.S. E
(10 mmol /L Tris-HCI pH 7.5 100 mmol /L NaCl 1
mmol /L. EDTA) oD
oD (1.6) 96 200 pl
2
2.1 PCR C
CFP N CFP
50.55.60 C PCR
1% 720 bp  DNA
1A, C YFP
50.5.55.5.60.3
C;N YFP
45.5.50.4.55.2 C PCR
1% 720 bp  DNA
1B.
Trans1-T1 PCR 1%
720 bp
1C.
BLAST pNYFP. pCYFP,
pNCFP.pCCFP. pYFP-CFP. pCFP-YFP
2,
2.2 YFP-CFP
CFP 37 C 2 h IPTG
0.1.0.5.1 mmol/L 16 C IPTG
0.1.0.5.1 mmol/L
SDS-PAGE
IPTG :
CFP 16 C ; YFP-CFP 37 C 2
h IPTG 3 YFP-
CFP CFP
3A.
IPTG 0. 1 mmol/L 16 C o
CFP 25 ~35 ku
YFP-CFP 60 ~75 ku
3B,
2.3 ( CFP ) Ni
65 mmol /L.

25 ~35 ku

1 PCR PCR
M:1 000 bp DNA Marker; A:1 ~3:C  CFP PCR
74~6:N  CFP PCR ;Bi1~3:C  YFP
PCR 4~6:N  YFP PCR ; CON
CFP.YFP C  CFP.YFP PCR V1
2: ;3 ;4: pNCFP; 5: pNYFP; 6: pCCFP; 7: pCYFP

2.4 FRET
FRET 4
96 430 nm
450 ~ 600 nm
5 CFP 480 nm
510 nm
YFP 530 nm
480 nm 500 ~600 nm
6
CFP YFP 530
nm CFP
430 nm 480 nm 510
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2 BLAST
A: pNCFP; B: pCCFP; C: pNYFP; D: pCYFP; E: pCFP-YFP; F: pYFP-CFP



Acta Universitatis Medicinalis Anhui

2018 Dec; 53( 12)

° 1825 -

3 SDS-PAGE
M: Marker; A: , B
IPTG ;8 ~14: CFP ;140 16 C
4
A: CFP Ni (‘ml)
er; 1 ~12: Ni G CFP
CFP SDS-PAGE ; M: Marker; 1 ~ 10:
nm YFP 480 nm
530 nm. 510 nm
400 ~490 nm 7o
YFP-CFP  CFP-YFP
YFP  CFP
FRET
o 430/530 nm
430/480 nm

10

IPTG
;1 ~7: YFP-CFP ; M: Marker; 7: 16 °C
IPTG
SDS-PAGE
(mAU) ; B: CFP Ni SDS-PAGE ; M: Mark—
(ml) (mAU) ; D:
FRET FRET
FRET
YFP + CFP  FRET
1
( nm) CFP YFP CFPYFP YFP-CFP
430/530 11 695 3151 31 577 15 817
430/480 51 608 19 24 618 14 866
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5 430 nm 450 ~ 600 nm
A: CFP ;B YFP ; C: CFPYFP ; D YFP-CFP
6 480 nm 500 ~ 600 nm
A: CFP ; B: YFP ; C: CFPYFP ; D YFP-CFP
7 510 nm 400 ~ 490 nm
A: CFP ; B YFP ; C: CFPYFP ; D YFP-CFP
2. protocol
2
( nm) CFP  YFP CFPYFP YFP-CFP YFP + CFP
430/530 886 154 258 758 1020 o
430/480 3931 35 311 889 4 350
3 . \
FRET
YFP-CFP.CFPYFP YFP
+ CFP FRET o

FRET
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Construction and validation of a fluorescence
resonance energy transfer ( FRET) system

Qian Yuejiao Feng Yubin Qian Xuewen et al

( School of Pharmacy Anhui Medical University Hefei 230032)

Abstract Objective To construct a set of plasmids carrying an inducible prokaryotic expression cassette for FRET
system ( YFP-CFP pair) and verify the feasibility of this system in detecting the FRET signal of protein-protein in—
teractions inside living E. coli cells upon over-expression. Methods Six plasmids were constructed to encode YFP
and( or) CFP at N+erminus C-terminus or both termini namely pNYFP pCYFP pNCFP pCCFP pYFP-CFP
pCFPYFP. YFP-CFP and CFP-YFP were designed to perform as a positive control and the mixture of YFP + CFP
in equal molar ratio was deployed as a negative control in FRET signal examinations. The FRET signals were exam—
ined in a microplate reader with the purified proteins in samemolar concentration after the over-expressed protein
was primarily purified on Ni column and molecular sieve chromatography. In addition the bacteria hosting the over—
expressed florescent proteins expressed were examined in the microplate reader. Results The set of 6 plasmids
were constructed and the correctness was verified by sequencing. The target protein was priliminariely purified
through the Ni column and reached a reasonable purity after the molecular sieve chromatography. The results from
microplate reader suggested that FRET signals were readily detectable under both the purified protein condition and
the bacteria suspension condition. Conclusion The prokaryotic expression recombinant plasmids are successfully
constructed for a FRET system which is not only proved feasible with purified proteins but also under the condition
of living bacteria. The convenient experimental method will help the real-time studies of the dynamic protein-protein
interactions under physiological conditions in living cells.

Key words fluorescence resonance energy transfer; protein-protein interaction; living cells; prokaryotic expres—

sion; engineering plasmids; protein purification



