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i EARRIE LV-GFP-flag, # B T A1 18 55 # 2K LV-Ero-flag. 83 B M % B HL Pk (agarose gel electrophoresis, AGE) . % A il
JFRIEJG ¥ LV-Ere-flag 503 Fiki pHelperl. 0.pHelper2. 0 2[R 4% 293T 40, I 5 I 7 17 1 . AR F5 54 Era 22K A9 B 40
1895 # V-Ero-flag, JCINLTEH; 3% C57BL/6 /R M 240, X HB IR B V-GFP-{lag /8 Js i 28 40 L , 76 5¢ 6 W BT T 48 KL EE5¢
2 A B IR 240 SRR I T e 28 R R O T R LA 3R A5 i R & 3 (multiplicity of infection, MOD , X J& F % 4 MOI i
BB K 8 V-Ero-flag YL 2 40 , RS2 it 2 B PCR R 14 5 B 38 5 v A8 TR e )5 A I P Eva RO 56 SEFNZR (H R 5K,
%% AGE KNP %@ R E A0 5 B AME R, 2% P 515 5] V-Ero-flag, BYLH E 4 2 10° TU/ml; MOI=5
B X BB B V-GFP-flag fig BEYL #2041 AE B 350K 3K (89, 8 4. 03) %, M AT HRAU N (3. 6+0.29) %, ML =D HEFIS 8
JE L TE BRI E) GFP feHR8 321k, Ui B2 0 3 AR R0 AR U M 2 4l il . T MOT=5 [ V-Ero-flag B YL bl Z 4 )5 L BE 1 35 4%
SR AN Y Era mRNA FIE HREKFE, £k RUWE 7TIW Era 56 005 4108 5% 75 . H A8 R oh sy b 2 40 g, 1
Era mRNA Fl4E H R IKKF-H &
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[Abstract] Objective To construct a recombinant lentivirus carrying C57BL/6 mouse estrogen receptor a (Era) and to
infect mouse neurons, so as to pave a way for further studying the relationship of Erq with some nervous system diseases.
Methods FEra gene was inserted into the main virus vector LV-GFP-flag to construct recombinant lentiviral vector LV-Ere-flag,
which was confirmed by agarose gel electrophoresis (AGE) and DNA sequencing. Recombinant lentivirus V-Ere-flag was
produced by 293T cells following the co-transfection of LV-Ere-flag with the packaging plasmids pHelper 1. 0 and pHelper 2. 0,
and the virus titer was examined. The neurons of C57BL/6 mouse were cultured using a serum-free culture medium, and then

control lentivirus V-GFP-flag was used to infect the neurons. The infection efficiency and apoptosis rate were examined by flow
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cytometry to obtain optimal multiplicity of infection (MOI). GFP expression was detected daily under an inverted fluorescent
microscope. After that, V-Erg-flag with the optimal MOI was used to infect neurons; the expression of Era mRNA and protein
in the neurons was detected by quantitative real-time PCR and Western blotting analysis. Results AGE and DNA sequencing
confirmed that LV-Ere-flag was successfully constructed, and packaged into 293T cells with a titer of 2X10°* TU/ml. Control
lentivirus V-GFP-flag could infect neurons, with the infection efficiency being (89. 844, 03) % and the cell apoptosis rate being
only (3.6+0.29)% when MOI=5. Neurons could survive in the culture for at least 8 weeks, during which the GFP was
persistently expressed, indicating the lentivirus could efficiently and stably infect the neurons. The expression of Erq¢ mRNA
and protein was greatly increased in neurons infected with V-Erg-flag (MOI=5). Conclusion The recombinant lentivirus

carrying Era has been constructed successfully, which can infect neurons and lead to increase the expression of Era mRNA and

protein.
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1.1 @miefRt ok pMDI19-Era, KT 5# %
S0 DH5a F1 293°T 40 M By 5t M 48 N R B Be oo
S R A, & Ak 9O B 1 (green fluorescence
protein, GFP) Fl flag #5ic 4 1) 12 9 55 32 35 3014 28 1%
ki LV-GFP-flag W) H Genechem 2 A, 18 9% 25 45
F R pHelperl. 0 5 12 9 75 A JI &5 A kL pHelp-
er2.0 W H Invitrogen 23 HJ ,

1.2 EZXANAME Agel .Nhe | B H New
England Biolab 22 7] ; SYBR Master Mixture i3] &
g B TaKaRa 23 ) ; In-Fusion ik#F &M H BD A A ;
TRIzol. Lipofectamine2000 I H Invitrogen 2 ) ; /)
BTN Ere H3 FEHLIAIN B LifeSpan Biosciences
A EPUNR 8 B Santa Cruz 28 8) ;85 H B &=
) & H HyClone-Pierce; ECL-Plus i 7 & % A
Amersham 23 & ; PVDF 14 [ Bio-Rad 2 & ; /) B
P 28 J0 0 5 1 07 B AL B (NSED Bt M i [ i 111 1l
457l ; D-Hank 22 #h 3 . DMEM-F12 Iy | HyClone
N AR LY W E B DU 2 A FD 5 B27 R 5 Il
A Gibco A Fl; R HEEI H Ameresco A Fl; L-%
R R H Sigma 24 A ; Annexin V-FITC/PI
T2 & 3 Uscnlife 24 73 C57BL/6 #i 4k BRIW A
R BB 24 5250 3 vt s 51 A R 3k R )
Breh il TR TRE AR MRS A R A 580 .

1.3 #H Agel #2 Nhe | 30849 Era CDS K 7]
kit L#ESI9 5'- GAG GAT CCC CGG GTA
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W TRE RS 20114E 2 H LA 32 %

CCG GTC GCC ACC ATG ACC ATG ACC CTT
CAC AC- 3" CBRF XI5 IE K Age | DI AT, 3L
THRIZ bR e b RB B RIT I . RIS 5'- TCA
TCC TTG TAG TCG CTA GCG ATC GTG TTG
GGG AAG C-3" (WU N Rk A ic A Nhe 1 B D117
B L UL pMDI19-Era AR, PCR ¥ HIWILH . 37
WA 94°C FAEE 30 55 94°C 10 s,56°C 15 s,
72°C 2 min, 30 g ;72°C #EM 10 min, Age | .
Nhe T 153 5 U] 3 244 LV-GFP-flag 1 & PCR
FEW), Alifb L A BE L In-Fusion 38 71 &4 810k 1)
fit} ) PCR 7= ¥ % #% , e AL IR Z 5 KR #F 8 DH5a.
HETEPUEM LB JFRET 37°CHi 3% 16 h. 21l
HyEREUR . FH AGE % M4 2 & 2, 51 it
WFr. E#ESIY 5- GAT CCA CCT GAT GGC
CAA AG-3", 5% 5'-AGC GTA AAA GGA
GCA ACA TAG- 3", ¥4 94°C AR PE 30 s;
94°C 30 $,60°C 30 s,72°C 30 s,30 MEH ;72°C IEAf
6 min, ¥ PCR 7= ¥ (9 BH 1 3¢ B 4 24 0 LV-Era-
flag, 2% DA T A TR AR MRS A RAE T,
1.4 FTARBEFHORE REFFEMNZ HHT
B3R 293T 00T 10 om 40 M 15 35 1L, 2 40 i B0k
2Ry 5 X107 A HEATHE Yy 32 R 5 41 0% 0 5 A (L V-
Era-flag) , 5 B JFi B pHelperl. 0 Fl pHelper 2. 0 5
FEFL B Lipofectamine 2000 18 &, % 4% 293T 4
fil, F37°C 5% CO. MMITEFRA PR 8 h J5 Bk
h e A RS IR, ARG R 48 h JE AR B 18 o B R
A VW . T 4°C .4 000 r/min(B 0 2ER =10
cm) B0 10 min EFRAEIEEE R, LA 0. 45 pm JE &R
U8 E W A 3 R v RS O BE MR AR R T 4°C
4 000 r/min(E 0¥ r=10 cm) &0 10 min, K 45
2 W, LY U An W R R B, A 44 8 V-Era-
flag, A€ f& PCR £ V-Ero-flag A B, 10
5 W o 1 s R0 7 SRR EL BVR S 107, AN TR v
JEMIREAR 1 pl 43 ARG 410" 4> 293T 4,4 d J5
FH TRIzol #&HUREASFEA Y B RNA,L £ 5 5t Ak
20 pl cDNALBUL T 1 1, AR SYBR Master Mix-
ture 7 &5 09 77 i Ud B A3 #E 4T SE A E B PCR AR,
Bractin fEA B R ILN, Era W51, i
5% 5'- AAT TCC TGG TGT TGT CG-3', FiiF5l
¥ 5'- AAG GTC CGC TGG ATT GAG-3', B-actin
ME BRI T, LWSIY 5 -GTG GAC ATC
CGC AAA GAC-3", FiiF51#% 5" -AAA GGG TGT
AAC GCA ACT A-3',

1.5 #AWZmipeysEi AR E A C57BL/6 LR

CHAE 24 h D KO B o 355 5 IR AR P e 4 i, %1 25 3L
BRL A K G Bz 5 BT T4 Y B SR LR, 098 B D-Hank
% PP ORE A2 vk 3 U, R AR TR T R B R I A R
o R, K 5 FH B 0B 1 25 /N e, 1A g 37°C
£ 15 min, R BL A L RE B W (1 + 1 DMEM/
F12, /1A 10 % B 4= 1i7% ,10° U/ml % % .1 mg/ml
R ) 2 1k W Ak KO RS T PILAR M R AT S
WAL 100 pm A9 20 2 8 25 AR AF SR AN I B . o L-
Z R E R S R A 6 Ui, Bl 1 X
107> i 22 2 M /L % %5 B2 3 R0 T 6 fLAR . T 37°C
5%CO. MM MR A NG FR . 24 b, HTC G 35
FEW (1 : 1 DMEM/F12.4h 580 1 %4 K W F B-27,
10° U/ml HEE X, 1 mg/ml 85 ) 0 e 3Ll 55 3%
WL TE37°C 5% COIEFAR PR R . 3~4 d B
o — WM . NSE PLIR 2 ph & s br E 8, Hix
PRI G BE AL Ak T S e p e AN R 4B L A 4
MUk 3% 7 d )5 L AR5 X BR800 5 V-GFP-flag 5
0.5 ml J Il 7% K5 7% WR A 15 2R [R5 20 (multi-
plicity of infection,MOD 0,1.,2.5.10 1 20 W&
T, PR A V02 1 8 0 SR AT 1Y) B 3% W DA R e ph 22
20 A B OO W B T B R W R GFP KA 1E
B, JRYLJES b, B LA 2 40 i T B PBS Uk 2 K,
0.25 %IRE A BN AL, 1 000 r/min (B .L2F4E r=38
em) B0 10 min Ji WA 4L, R J5 T 3l 19 %
AR FT LIRS B 40 i 2, #R 3% Annexin V-
FITC/PI 812350 & iy 7™ i B8 W 45, 78 Ui =X 240 Al AY
(flow cytometry, FCM) I 4 I #it 25 20 Jfd (%) 7 12 %
FIEF, F FCM 3T GFP " Hi2 4i Bf 14 5 43 56 A I Jk
YR, S I 34T ER A R VR T R T SRR e AL
RBRFAERN MOUA ., MR4E 1R 050 25 5, H e
MOI ) V-Ero-flag 7€ 6 LA /R G e 4 g, J6%
GeJa5 d. WA A2 YL 1 40 i L 3 3 FCM. A I 441 it
T3 I H) 92t 2 PCR LR (A B3 25 43 B4
M Era mRNA Fl4E A&k,

1.6 E8FE® PCR ARG QP& ken 2 & $ 6
AEmMIL T Era mRNA Fo & & &2 ] TRIzol #2
BRI YL F V-Era-flag JEYL #2841 i 17 5. RNA, £
FG Sk L cDNA, S 22 & PCR 75 5 7 B2 K I
7 AR, [, B PBS Bk 52 8% e oA 86 g 1
SRR 2937 41 L, Wi S I FH 28 v 24 L A0 e
FIE R 2E 7=, 14 000 r/min (B2 r=8 cm)
2905 min, KERANMIE R, T AR 1 R R &
SEZLR TR RN 2 peg/pl. H SDS-PAGE
SrEERME LR R 2 PVDE B, R
BA TBST 5% s Wi &= R #E 1 h. 5 1 : 500
i B 1 /N L Era BUARAN 12 2 500 T BEBUPT GAP-
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MIgGEZERTHE 1 h, & ZWIEE. H ECL-
Plus A G M E AW, LRELEHEE 2 1K,
1.7 %itza JFEBEREL a+s FonokH
SPSS 12. 0 Gt #1547 8048 20 A, W9 28 T) L A T ¢
K ; Z 2 8 S H L BRI &R T 250 0. K
KU ()N 0. 05,

2 & B

2.1 FTARmFHRAGOMES L E Ll pMDI9-
Era NEAR ,PCR ¥ 1 3154 A Age I M Nhe I i

1

M 3 4 5 6 7 8 9

B LV-GFP-flag AR B IKZE R, JKiE 2 0 Age I fl
Nhe 1 1% LV-GFP-flag " GFP /| Era CDS
XEA, PCR =) GFP K JEZ) 700 bp (E 1A),
Wy 2 A BeiE #5158 3 LV-Era-flag. AGE %
ETKE 3~10 & LV-Era-flag B9 FHE 20 50 B Bk, A
A UKIE 6 S FIE AL BH P S RE ) B9 BE A 504 bp
(F1B), #F M F % ¢ LV-Era-flag /) FHPE 78 B
(E1C) i — PR 2 4d A v B 5 55 X R it Sk i
Era f?ﬁﬂzn%*ﬁlo

10 Start sequencing(TGC)
—_—

Bl 1 LV-Ere-flag WHBIETE
Fig 1 Construction and identification of LV-Era-flag

A, B: AGE results. 1: LV-GFP-flag vector; 2: LV-GFP-flag digested by Age | and Nhe | ;

M. Marker. C: Gene sequencing results of LV-Ero-flag

2.2 EWMERHF V-Eraflag 097 E 0 SLHE
i PCR Kl V-Ero-flag 78 B (B 2A & SEHE 2 &
PCR P £k 1, & 2B 2 Era BOME RN, 1
2C % Bractin AYJE k2o , A6 I A% LA B 10 £5 Ay 7

SEERAFN 1 XS B SE A A BT g A 2 ) Ce A
E@%%‘%@J(rﬁ B (R 1), 38 H P A 4B I 52 50 241
ZE CtEESBEIE 2 N RERA B EE.ERE

Fluorescence
A95)
(=1}
Fluorescence

3-10: Transformants of LV-Ero-flag (504 bp);

IRVEREE R 107 F 10 pl B SEER A Ce fH 25 = Wi
2, IR R M BB R 10yl B S 56 20 v A7 78 s 7 90
L, REEFE VR A E B 1< 10" TU/pl =1 X 107
TU/ml, HT&4RE1 1 8 cDNA T3t
i PCRLIZZ R HJE B8 1/20, H I e & 5 4118
WETEIE R 1X107 TU/mlX20=2X10° TU/ml,

Fluorescence

0 48 1216 20 24 28 32 36 40 44

500
54 58 62 66 70 74 78 82 86 90 94
Cycles Temperature 6/'C

500
54 58 62 66 70 74 78 82 86 90 94
Temperature 6/°C

B 2 PCR =¥ &0 08 0% gh 2%
Fig 2 PCR product and melting curve

A: PCR product curve;B: Melting curve of Era; C: Melting curve of B-actin

2.3 SZREMNMZ@MIT Era ¥ mRNA 2 &8 &k
g im MOI A 0.1.2.5.10 Fl 20 A9 XF B 18 0% 5

V-GFP-flag YL 1535 7 d WM A ML, 72 h I, 1E43
BoOL BB WE T RE WL E] GFP £k (F 3), B
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TR 20114 2 L0 32 %

J5 5 d, F FCM Kl V-GFP-flag B4 (1) # 22 41 it 4
TR HNB G CR DL AW e A MOTfE, anfEl 4 i,
MOT=5 f)XF FE S 27 o e #2820 i 753 31 A R e R
MEEPEAL , AN MOT=5 E& 4 MOI {4, #£
o0 M 2 /D REAF TR 8 JA L AE U )0 s B g A ARk
P22 240 i T A28 T HRE A R 38 GFP, I MOI=5 1
V-Era-flag &G pf 28 40 i J5 , FCM K I frg 240 1t 94 1=
FHR(3.3640.47) % (n="5), [l Bf 4 I Era mRNA
FIEE 13835 01 5 R 32 B e 1 1 28 4t I AH LE L) B
V-Ero-flag BB GLRCE, 0 E 7t PCR 45 R B,
Era mRNA ik 5 K 52 B (1) i 28 4 M AH L3 e 1
(7.46241.417) X 10° 4% (5 32 % G 19l 28 40 Jfg A L
P<0.001,n=5, 5A), 293T 4iffi*h Ere F HIK
AR M2 G M A Ere 8 RAW B
1 TR A2 SR (B 2 1 (8T 5B)

K1 THAMMBACtESHT

Tab 1 Analysis of Ct value in control group and
experimental groups
Group Ct of B-actin Ct of Era The mean Ct of Era

Control 15.43 - -

10 pl 15. 38 25.16 25.1
25.04

1pl 15.62 28.57 28.51
28.45

1071l 15.21 30.75 30. 815
30. 88

1072 pl 15.17 30.91 31. 105
31.3

1072 pl 15.09 33.89 33.97
34.05

1074 pl 15. 24 34.23 34. 355
34.48

107° pl 15. 28 36.99 36.99

15.43 - -

Bl 3 V-GFP-flag B2 4 i /5 GFP B R i% (MOI=5)
Fig 3 GFP expression in V-GFP-flag infected neurons when MOI was 5

A Under light microscope; B: Under fluorescence microscope; C: Under light and fluorescence microscope. The scale bar indicates 0. 1 mm

—&— Infection rate
—&— Apoptotic rate

Infection and apoptotic rate (%)
W
(=}

B4 BEYEMPFTREZEXR
Fig 4 Linear relationship of infection

efficiency with apoptotic rate

303 i

5 P It R 32 5 1 98 3 2 AR 1 5 0 A S
PR BEAT 2536 97 . th T 25 W A W 3 ) e HLAR
AR i R PRV 22 AN BRSO CAn & A 18 P B
I L o S R TR 8O T2 BR . 5 25 MR T A L
HE DRy ik ] o 1o 32 R 1) A0 MO A A S AN R AR

frits S E R 25 W5 R BN BN , AT AR A Y
TRTTREHE . IR T s 7 AR L A AR P SRR T
51 5 56 ) 5 S I LR S R AIG DR AR 2 B
P T URING G J5 vk ol G A TR DY R A R e R R

o

o N B o®Oo

Era mRNA

quantitation

1 2 A

Mr(x10%)

—068

Control 1 2

GAPDH — —36

B 5 #lFRENHBEMEME P
Era mRNA(A)f1E B (B)&RiE
Fig 5 Era mRNA (A) and protein(B)
expression in infected neurons
Control; 293T cell; 1: Infected neurons; 2:; Uninfected neurons.

** P<0.01 vs Uninfected neurons; n=5, x=*s
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B PR G 1) 20 S 50 T MR B 2R AR 2R,
JEORE B B L T S T LR T RN MR R OGRS 7
SR 3 0 A 25 A O Bk A5, 491 4n el 1 J5 67 T J I
AT e 1) A 3y 3 A e 2 AL L HL AR e ORAIG L 40 i
o O X AT B R e e o s R S B L AR
FE ] 43 440 M rp B A AN IR S TR 5 R e 7 SR e B R A
MATEESHRER", M2 T 8% EEA R
AR (1) 18 9% B AE 1 B e AN 43 24 40 it 5 22 1% 43
SAYNM 5 (2) B S BE 0 FE Lk a8 B R 3 WP,
(3) 32 YL B A0 IE D BE R &2 5 it A R ke
XA 28 2 G0 1Y e PROR YT 48 #E A U B B
VBRI R, 18 955 5 35 B3R U7 19 11 IR 1 Al 2
HF e 4 — 7 L AR I RS EA R
HEW LT 4 A5 B R R (vif, vpr, vpu
neD); H— M, WEEKEEAERH =R/ RS,
A 55 5 R TR A 25 TR A0 B P OB L B AR T
BEEA G E W AT REE . Bk, 120 AR B AT
HUAR RS HIRIT R R E Y.

PR 2 T HR AR HE A 8 kb R/ LA
S Bk AR M AR R IR AT 2 B I R ik, AR
WEFE o C57BL/ 6 /NS Era 47 599 4N 3L 2 , AH X
Sy F I EA 66 000, Ho 4 5 ¥ 5 B K /NZ S 1800
bp' !, R FATIXEDE Era F1 GFP 5 [ 7] i 3% #
T B AR X R S XK AT 2 kb,
A BB R, A T T R BRI T AR S 50 T
1% 955 T BT BE SR 2 < 10° TU/ml, Bt £ 7K B
725 bp B GFP BTG A Era 194485 )7 51 D f
WEAS BB S04 B . DhAlr - GEFP B9 12 0 5 1 o X i
W, HOMRE N 2 < 10° TU/ml, K I 88 42 50 Al
TR PR R R AE MOIH .,

ARG N SR R A S A M, M2 AR —
Tl o 24 440 B L 12 05 B 1T AT 20014 S e e S A0 e
HLARE R AE K b 223k, 5 I 75 A LE R UL 3
R, Blomer %7 HFGE R W, NS G s B I 75
(CHIV) 1929 B 76 K BURH 28 4H it 9 /2 3R 38 GFP &
AR B L Y AR ik 88, 7Y SR TR LR
FH G B L B JE BT 099 98 2 A LL L I 200 1t 5 1
BAR, UTERNMMWET Era T4 ED LR
I3 B % G M 2 An A B R Y sk RN (84, 42 £
5.4 % AT TN (3. 6210, 72) %, ARG
FEH  MOT=5 ) V-GFP-flag Bk #t 25 40 g 1) J2% e
BRI IR (89, 8+ 4. 03) % o V-Era-flag J& 4 #ft 4 4
MU T R (3. 36 0. 47) %, HAS 23 52 Wi 41 i A9 1%
PERIEE A S BE, I MOI=5 B V-Era-flag /83t #f
LU LG Ero 5416 7 5 BLAL A, OF BBl Era 76
Pl 2 240 Jf T ) B SR AN R TR 8 L AR S Y PR

e HRFA
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