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Fig. 1 Distribution of membrane proteins in cell membrane
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Fig. 2 Membrane proteins synthesis in vivo
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Table 1 Heterologous expression of membrane proteins
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Fig. 3 Vertebrate olfactory receptor proteins signaling pathway
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Fig. 4 Insects’ olfactory receptor proteins signaling pathway

4 RHEREZKESER

IR E PR, #% 2017 4 1 H{E DoOR %4/ + &
GEORAT T T8 i SR L 57 A4 B 1 .

SRR S AR R (A T R B MW R — R
MBS E B EE G N — AR RIER
i, XA H AR R E ARSI . AR
LN 2 AR K — B, ELEERAR D)
WA DRAR R B A . T3R5 DhRe R
WEREA-HREZIEM AN S SEL. H
BT, FREREE DESIh T, B, EE KR
B P REEH B H R IA ML 52 K B 1 hOR2AG

Olfr226 A1 ODR10 £5®), {HJE, iXLE 7&K KR
WS AR O BT R S S BUN A& AR YNE
P, BRIABCERAFFAC. M2 AKE A BRI RIE
SIRBCIRAE 32 40 I 200 o MBS 5 ) R T ) R R
B PEETPUE EAIMA S FE R TRk
EAL T AR, TG4 2 A 5 A U R (cell-free
protein synthesis system, CFPS)H T F i {4 il A 5%
A A i RO, T DL G S U R AR AFAE Y A
_t rﬁj E_‘EUOJS] 3



*394. MU FEESE YRR

Prog. Biochem. Biophys. 2018; 45 (4)

5 CFPS #imUARMEEB S KIS

CFPS & —FifE/RIME RE A IR R, &4k
F T EREE mRNA 5% DNA R, 7640 iz
VI S AEH T SR R G Y. CFPS AR AR
ATDURZRVER, WAl LRI R, l i BN N
ff) TIRNA % & Bk 55, TIRNA R & EEH
FRILI R COH R R

CFPS & —F & I & A A A 7%, 18
1964 4, Nirenberg S5 M % =B 1, i
M4z JF 7 CFPS M T )7 5. Z )5,
CFPS —H &7 AV . A4, £ TR
G TR TR TR, BARENE
AR St S RE A, SR &R BTG, R
FRIEEARMER T E, XSSt iG R &b
SN NGRS R RE R . S A B AR E A )
£ 0T TR N Siids I 3 B 2R IS AR 2 AT LA
BRI mRIAT &, AR R P g iR a
ZRPORIR, AR PR ES, WA N R AL T A
RMEZ R, A FSEIAYIRIAE R 5
PEARTR. JRAZ TG M A 2 32 B HE K AT i o 40
Mtk R, WEREE LA R R, Hod KA I G
A mRERENHRZNRRZ —. F2ZMH
GPCR & i K i ¥ 8 2R 6 i, #1824 4 UF B
T. BERZICANN R R S AR G N A Al 2 AR )
RGN ML) R Grlosn,

CFPS L3t 2 K T 2 R 3 0K 1) 57 Y5 400 i
T R, IXFEREA T A0 R ar R 1,
THER T AU BE R, (HE 5 A RO R 1 T
REXIAFLE, BRI 0 VE T ) DNA—mRNA—

wHER. R4, SRERIEFEAARE, SMNEH K
DRI AT DASK FH 2R MR BEAR , L 42 H B8 FH mRNA. i
FATEEEAML, A2 A AR AN Py Y5 & B
fggme, A LABE A B . R 1 o 2R EL A4
JH R EE IR 25 [ . IR R S, R R A
B AIE 6 000 mg/L, 31X —H0{H Lb iS4 i S IR Rk
f% 'ilj T/tF % [69.83-85]

CFPS [ FFJ8ct, A8 H B8 E bR 28 B3 Az
REIE G, BB R PRI A b2
PR BRSO By SO RO ST T 41 B A i
fiE4l, CFPS 51% 40 i) s 5ifE £ Rk i 7 ik L,
WEAEBUN B E S DL AR T AR R
Frosass ol CFPS Rk M 1 IS R B A )R R
HSER, X 5EMENRIEHHEAF. CFPS
IR R KIS T EARMT T, XRS5
PEFUAR KIH. A28 MEKI B8 . 2 Fh T Rg 1k s 2
=| [91—93](%% 2).

BTS2 R A8 TIEE T, BA R
IKPE DL R A 450, BRI BELAS b e e iy i 7%
XGRS SZ AR R A T A RAR R B . R
NELE 3244 B Rk T 20 AR e, {ELI 4F SR ik 845 1
FiA It CFPS MR F N H, B FH 2R T i 1 77 o
FLB KRR, B SEBL T D BRI 2 AR B A
FIRANRIE, VAR ATk 80% LB, 1 i 41 i 5
PR IE H SR IR 52 A4 B L AN A

2008 4, Kaiser ¢ 22 M2 ), fEZKH
WEHERIABI T, BRINFRIA AT A N AR5 52
HH hOR17-4. BT ZFMIBIM RS, KIHFH
R AFGEZ R KR ENHFR. 2014 4,
Zhang SR B K FF B CFPS BRIh & 4k i ot

Table 2 Cell-free synthesis of membrane proteins
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Hb-EGF) 1 N % % 52 & (endothelin receptor, ETB)#B
"] L5 B K ¥ ¥ (giant unilamellar vesicles,
GUVs)EATAL L™, HHE TR, FHA KB ES
EAFENERED, @il FC-12 /EH, wIENR &
PR 55 I 9 M 9 IELBRE (1, 2-dimyristoylsn-glycero-
3-phosphocholine, DMPC)HJE A 5 fk. CD K
E5 & H i B MR i) R 4 1 o BRNE. &t
A (linear dichroism spectroscopy, LD)3 1%
TR T I AR B R T 2 e e,

TCABMIL ) A &, AACRT DB i o 5
27y, WAl MEMIRE A RM R, R DRer—
AR AT B A1 2 2545 DASEIL.

6 CFPS &R IIEEMIRERHREE

EIRIIT TEARE PR AT IR T R R 52 A4 2 1 A
Af&—mAmmts, MRAERIESAEREE, B
IR BRI E A A ROy B IR R R R et
B E. FlEREd, B AR R E K H
5 TS LRI RE. R Res Stk A i B
B AL LS R, R R B B 451 1 D)
REBIT 9T 1) — KTl

TR R ) b B R, A R Y
Canton-S 5 I [ 2 % 52 {4 &5 1 OR83b. OR7a il
OR42a fENWFFEX G, REH T E O RIAK) LA
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Fig. 5 Soluble expression of OR83b and OR42a
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Membrane Protein Expression: Functional Expression,
Folding and Assembly Within Cell Free System

LI Jian-Yong, MAN Ya-Hui, CHEN Qian, PEI Di, WU Wen-Jian®
(Department of Chemistry and Biology, National University of Defense Technology, Changsha 410000, China)

Abstract Membrane proteins (MPs) play a crucial role in the life activities of humans and other species, which
account for about 30% in all sequenced genomes. Drug targeting sites, cell-to-cell signaling, and detection of the
environment mainly depends on specific membrane receptor proteins. MPs have significant theoretical and
practical value in industrial, environmental, national defense and other research areas. Olfactory receptor (OR)
protein is one kind of typical MPs, belonging to G protein-coupled receptor (GPCR) family. ORs regulate the
organism to hunt for food, escape from risks and search for spouses. ORs are mainly distributed in the vertebrate
nasal cavity or insect antennae. A series of reactions will be stimulated when the odorants bind with osmoceptors.
The stimulus signal will be converted into an electrical signal. Eventually pass to the nervous system and to make
the appropriate instructions. It is tough to extract MPs directly from tissues. Heterologous expression of MPs makes
it difficult to integrate proteins into membranes, which brings great challenges to the study of structure and
function. Cell-free protein synthesis system(CFPS) is an efficient strategy to express proteins in vitro on account of
the open system and independence of cell lives. CFPS puts forward new ideas for synthesis and assemblage of
MPs. It will be a major breakthrough for the study of structures and functions of MPs when the self-assembly and
dimer formation can be accomplished in vitro. Here, we summarize latest progress in using CFPS to express ORs
and other MPs.

Key words membrane protein, cell-free protein synthesis system, olfactory receptor, biosensor, signal
transduction
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