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[Abstract] Objective To construct pIRES2-ZsGreenl/F IX expression vector, using the pcDNA/
FIX plasmid containing FIX cDNA as template, and express in HEK-293 cells. Methods The total ORF
of FIX gene was amplified from pcDNA/F IX plasmid, then the amplified fragment was clonded into the
pIRES2-ZsGreenl vector using the Infusion enzyme. The positive clones of eukaryotic expression vector of
pIRES2- ZsGreenl/F IX were screened and expanded after transfection, then were constructed and
confirmed by PCR and sequencing. Transient expression experiments were performed using HEK-293 cells
transfected with the expression vectors and observed the expression of ZsGreenl protein by confocal laser
microscope. The relative expression levels of FIX mRNA, protein and FIX activity (FIX : C) were detected
by real time PCR (RT-PCR), immunofluorescence microscopy, One-Stage method, respectively. Results
The expression vector, pIRES2- ZsGreenl1/F IX, was successfully constructed and expressed in HEK-293
cells. RT-PCR detected the expression of FIX mRNA in HEK-293 cells and the immunofluorescence
microscopy showed FIX protein distributed in the surrounding of nucleus. FIX : C of cell lysates and cell
culture fluid transfected with the expression vectors were (92.03 + 0.29)% and (86.89 + 8.78)% ,
respectively; while both FIX : C of cell lysates and cell culture fluid transfected with or without the
expression vectors were 0. Conclusion The experimental results showed the expression vector, pIRES2-
ZsGreenl/FIX, was successfully constructed , which provided experiment basement for the follow study on
the location, function and molecular pathology of hemophilia B.
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ML A9 B R BE I F IX (FIX) R AR 5 Y
X B Bt aui A% M Hh i, 76 55 M P B R R
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1. EE5) . &4 FIX cDNA i) pcDNA3.1(-)
JFTRE pcDNAVFIX Hh I 1 Jig 40 B2 Bré =~ 4 204 FE Y
HEK-293 4fl jfs & Ity [ 3£ [§] ATCC A F ; pIRES2-
ZsGreenl, Infusion HD Cloning Kit Iy H H A
Clontech 23 & ;EcoR 1 .BamH T FR il 142 2 P V) g
W H H A TaKaRa 723 #l ; PfuUltraTM HF DNA
Polymerase Ity [ 3 [® Stratagene 2\ 7] ; Attractene 5%
ik [ 18 E QIAGEN 24 A ; Bt A FIX B o
Pt [ 5% [H Sigma 2 7 ; Dylight 649 Affinipure
Goat Anti-Mouse 19G (H+L) 4 [ % [¥ Earthox /A 7 ;
4',6- — PR HE-2- R FE 05| Wk (DAPI) I F 7[5 Roche 23
) ; PrimeScript RT reagent Kit fz %% 5% i 1 & Fl
SYBR® Premix Ex Taq™i& 7] &4 H H 4% TaKaRa 2y
) SCHTE i PCR 51 W B K =AW A /A e
M-PER Mammalian Protein Extraction Reagent Ilj H
=% [E Thermo Scientific A .

2. L) pcDNA/F IX [ R A A5 A ) A% 3R 3k 380
& pIRES2-ZsGreenl/FIX : % pcDNA/FIX J pIRES2-
ZsGreenl Jfi #v 75 8% 32 75 40 i) E.coli DH50 %% 1k . 9™
1 JEHEEUH N Bk, DNA, #5#% peDNA/FIX Bk B
(1) 35 PR Tl 2] 1324 (ORF) IX, 7F FIX ORF Bl 4
IO & SR AN Bl aa m=AE 7/ A = N R S S|
FIX ) ORF X, 1T B A e FELUK , [mTlst PCR Y 3§ 1Y
FIXORF Ji Bt (1434 bp) . LABR 44 P DI Ecor 1
F1 BamH 1 % pIRES2-ZsGreenl Jii k7 i 17 XL 1] .
PIRES2-ZsGreenl Jii#i 4> K 5 283 bp, £ EcoR 1 #1
BamH | X)) 7 4= 32 bp & 5 251 bp 5> H- B,
HEWE LKA UL 5 251 bp — > 4547, BE I MLt
Bt . >k H Infusion HD Cloning Kit ¥ H (1) 7 7 FIX
ORF i A pIRES2-ZsGreenl #{& | % 2 =) K
416 660 bp., 44 WIFE RSz A5 41 E.coli DH50f%
fk . ¥ #% . Cracking Buffer 1 i % pIRES2-

ZsGreenl/F IX 5 41 {4 %) FH P vo % . 4R g pIRES2-
ZsGreenl J5i ki ) 245 ¥4 , L pIRES2- EGFP.P5” J%
PIRES2-EGFP.P3’ il )£ 5 |47, >R FH AU AL B 4¢ 1
1T DNA FES) 43 H . Chromas #5145 I 7 45 5
5 NCBI 2 [X [ (Gene Bank K02402.1) &4 i#:47 L
XT, Beriik A A R A B

3. B 4= F pIRES2- ZsGreenl/F IX Jii bir 1) % 4 .
BEAb F Xk KA K0 A9 HEK-293 41 )i J1] PBS ¥k %
21K, N 0.25% JERH AL )5 , 115k 2x 104~ it , $274
T 24 fLA NS FRAR , 0% 4> DMEM 35 57 25 500 pl,
37 °C.5% CO KA TE R o K 0.4 pg Tk
% 60 pl JCIML3E DMEM 55 35 H iR 2) , A 1.5 pl
Attractene % Je ik IR 21, FIRMF & 10~15 min, ¥
LRIRA AR 24 FLA Y, 5 R BB IR,
R JUR W i 85, e 3B ALIRIP gy .
A& T 37 °C 5% CO K5 FAfih e & 24 h, 52 £5%
YURAY, BALINA 500 pl 584 8 F5 4L, Ak S 1 3%
48 h, $YL48 hm , 1xPBS PEA AN, B g fef 5 57
T, O IR A A WK ZsGreenl [k ik
LI,

4, S E H PCR I FIX mRNA Bk : gy
48 h J5 , {8 Y 8% 7% W, E.ZN.A™ DNA/RNA/
Protein Isolation Kit & Ht & RNA. 2: [ 5 A 41
DNA, Jf-JH PrimeScript RT reagent Kit 5% 5187 &
i 55k cDNA, AR NCBI 3 A /A A 1l FIX ik
cDNA J¥ %1 (AF536327) , % 11 52 ] 52 1 PCR 5|
Y. FIX LUiF51 9 4 5'-GGAGATCAGTGTGAGTC-
CAATCCA-3', Nt 5| ¥ 5-CTGCTCGCATCT-
GCCATTCTTA-3', /=¥ K /N A 150 bp; B-actin |7
51 ¥/ 5- TCATCACCATTGGCAATGAG-3', T i
514} 5-CACTGTGTTGGCGTACAGGT-3', = ¥
K/INHA 155 bpo 2R HISEHT & 5 PCR I FIX mRNA
Fik, WA % . SYBR® Premix Ex Tag™ I (2x )10
ul, B RE5144% 0.5 pl, ROX Reference Dye (50x )
0.4 pl, cDNA R 2~4 ul, 28R R — 2. ik (DEPC) &b
BRI 2 AR FL 20 plo S 454 2 95 °C AR 1
305595 CA 55,60 CiE K FEfH 30 s, I 40 4~/
Wo BARABE 3N E AL, A FEHER TR PTG
BEYL IR HEK-293 21 At R B M R

5. 40 i S e D G R I FIX 26 1 ) 23k . 24 1L
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0%l A Jo HEA TP A Y FIX ki ik g, #5424 hG
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5 3% 1k Ak 3815 min, 10% iF & 1L 2F 1l 35 #F ] 30
min. BT A FIX B rCpEHT1A (1:200)4 CHEFE 14~
16 h., PBS PE4H /i 2 Yk (47K 5 min) , Dylight 649
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B A g HOE o ORISR AR R T R
ZERLIEIEAT . DA% pIRES2-ZsGreenl A HEK-293
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0.02 mol/L CaClL ¥ ¥ 100 pl, 764> [ 3l i BEAY 46
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4. 0 P BT FIX BR 1 2Rk - A e
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¢, ZsGreenl i /s A LR 0, DAPI /R i i 2
9. ZsGreenl & H 2k (fd 65 DAPI 5 o e
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ZsGreenl & A4k 0. 9¢ 6 5 DAPI W B 63k, G
Dylight 649 pric A 21 (A58 3%k , # 7R HEK-293 4
MIARZEEFIXEH (K 3).,
5. — 90 % FIX = C. ¥ A= A4 5 kL pIRES2-

ZsGreen/F IX % 4L 4 e 24 ff W | 40 L 15 57 1) FIX :

C 4347 (92.03+0.29) % . (86.89+8.78) % , 11 JC % YL
(1) HEK-293 4l jfd 24 W 15 =l h FIX : C #4120,
#2715 pIRES2-ZsGreenl/F IX J5i ki i My % % HEK-293
20 3 3 35 AT TG PR Y FIX A 1, HEK-293 20 Jifd A
FIAFXEH.,

o

FIX L7 T X026.3-27.2, 41 34 kb, 1 84~
T T AN AT BT v 42 X sk 1l
8ok i T B 25~1 933 bp, 43 W {5 S K LRIk
R IEA E R IX (GLA X)) gkt KR A K N+
LEK9IR 1 (EGF-1) \EGF-2., I A 25 44 B, 2 At Ak 25 44
B, FIX R 2 R 415 A2 R R ik I 4 A A Bh e
PEEEH, SR 2 17% , (56 GLA X .21~ EGF [X Fll
TEARIX 4 2ER I

FIX R e s 2 A 46 i 28 A8 Rk S
FEPR A L A B HE G mRNA B 12 (1 28745
A1 s I A6 B AR KO A (http:/iwww.kel.ac.
ukllplpetergreen/haemBdatabase html/) 3 i 35 T
1 000 4% Flt FIX FE PR 28 48 | v fi % L E’m MRAR
(2915 90%) , 7% 07N Beddi Aok | 3%k K F Bt

Y 1% ZsGreen1 &

FIX&EH

AL

FHT, B IR AR 1 T A5 PR 1 A S5
FR AR FRIRBSER EAAR, IS ER (14 H 135
PR LA 8 5L PR 78 A ] B 5 R 8l 7 1 i shf
SEFRIR . LR AL B N B -2 FUBE AT I
B-HIH T R O IR WA, (HAX S L AR T
SR AR B R T, i ELXH A — A
FRAR R A5 S RO O 8 R AR IR N TR
A T IO ELAS A A4 N B PR

DENGHE I 43 B 4 ) ZsGreenl J& ZsGreen
FIRT AR, S RO I R 493 nm, 55 K& 0%
4y 505 nm , 75t 21 2 | UL PR 2H 2 K 35 5 A i v
kb EGFP . AcGFP NMGFP 254 (6 5 Y 8 T 4%, H
8~12 hif v LA EE e 365 . Ekberg 55 ' HiE
ZsGreen 7N 1. 3/ W) WSL5E 28 6 v 114 1 A4 00 ] 7 s
B A2 I B R R | T ELAE 2 A IS 2R
TG 5 S5, $27 ZsGreenl AMYBERS I T8 1
A7, T ELATVE RS A 6 bR i i T S 4 A i)
AR HIE D).

HT, i RREA Z RBMEEA, 750
HARE AR Y . &8 R RS A 7 A
(internal ribosome entrysite, IRES) [ BLA% #3534
it F A L DR R A B R L3R 56 , 28 [W]— mRNA R 5%
ARG 0 B B ) R DR R A A R DR = 3Rk, 1T
5 i Hb A W %) i PR 1Y) 3R R UK OT R QL AR
IRES /245 75 FLAZ 4 i sl s 75 v 223k (1 56 (] 5%t L

41 i #% DAPI

AL pIRES2- ZsGreenl Tk (BAPEX R ) - oG I £ 3 N nl UL ZsGreenl £ [ 4% (6966 5 DAPI i (6.5 5 33k , JG Dylight 649 bRric AY4L
B oERIK; B YL pIRES2- ZsGreen/FIX Fif : BOEILR A WAL T ZsGreenl & ALk (9615 4',6- —KIE-2- 8 5L05 W (DAPI) i 6 ¢ e 3k
A, PR ZsGreend & HENL T-ANMIEE , Dylight 649 ARic AYLT (675 Y63 50 /A TANMUAZ 8 1, 3271 FIX 2 AR5 4 ak

B3 4Gk % Yt pIRES2- ZsGreend/F IX ik HEK-293 41k if A1 IX (FIX ) i e ik
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A —BUE I RNA 751 (150~250 bp) , BERE 4TS KL, database of point mutations and short additions and deletions—

L TR IR tRNA IS5 1, NI/ A B 5 RNA
G R R, XA BV TR
Wi B Pk )5 3 WL I (cap- dependent translation
initiation) , 5 /N AR F I RLAT 1) 3X AP AE R AK
1 B0 PR AL AE AR T 4 K 2 850 1 % A0 M R R
MRNA [R5 FI AN IE$ 5 A IRES 1)
PIRES2- ZsGreenl E. A% # ik # ik , i H 3L A FIX
e 6 I 70 B 5 1 ZsGreenl L35k, I 5¢
SR RS B B R SRR B A s R A
S H 8 H ) DIEE .
7K 52 1 3 3 ¥ $8 pcDNAVF IX 5 kE [ 4 35 [

ORF X, Fi| ] Lasergene - 4% 77 51 v 1% P4 1) i iy
VI i, 158 ORF X ANFEFEHAFEAE T pcDNA3.L it
Wi K pIRES2- ZsGreenl 4 I (1) 4~ B 14 A DI il
EcoR I #1 BamH 1 J fifi ¥ fii 55 , X} pIRES2-
ZsGreenl A7 XY . LA pcDNAVF IX A A AR A
7E FIX ORF B 138 4 A0 o5 S 26 1E A 5 B i 1 15 |
Y, 3% FIXORF X, 43 ™ Wy i 47 I [n i i i 1]
Infu5|on fiff 55 28 pIRES2-ZsGreenl XL i) 7= ¥y ik

AT R W AT e A W 208 P e B, 6F B
‘flfcﬁ[ﬁ%ﬁﬁ DNA I 5 5 BE R FRL UK S8, D) B
I pIRES2-ZsGreend/FIX , 5 Yt HEK-293 41 ifl )5
3 o >R FH 2B i PCR AN FIX I mRNA 41
G2 DS CIE AT IN FIX AR 1 3838 1 M — S e Aar sl
21 SR ik YR 2 85 R W ) FIX 2 C UESE FIXEY
A= pIRES2-ZsGreenl HAZ Feik kA H BT

2 % Xk
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