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Construction of the eukaryotic expression vector of mouse 24p3 gene and its expres-

sion in NIH3T3 cell lines

AN Jiang-hong, ZHOU Jian-xin, CHEN Bin (Department of Biochemistry and Molecular Biology, College of Medicine, Third Mili-
tary Medical University, Chongqing 400038, China)

Abstract; Objective To construct the eukaryotic expression vector of mouse 24p3 gene and express it in
NIH3T3 fibroblast cell line and verify its biological function of delivering iron into cells. Methods 24p3cDNA
was cloned by RT-PCR and the eukaryotic expression vector of mouse 24p3 gene was constructed by gene re-
combination technique and the recombinant plasmid was verified by restriction enzyme digestion analysis and se-
quenceing, then transfected into NIH3T3 cells using DOTAP transfection reagent. Then the positive clones were
selected and amplified. The expression of 24p3 gene in the culture supernatant of positive clones was analyzed
by ELISA and Western blotting and its biological activity of delivering iron into cells was tested by atomic ab-
sorption spectrometer. Results The eukaryotic expression vector was constructed successfully. The NIH3T3
cells that stably expressed 24p3 were screened out. 24p3/SIP24 protein could express in the cullure supernatant
of positive clones and deliver iron into NIH3T3 cells. Conclusion The 24p3 gene was expressed successfully
in the transfected NIH3T3 cells with good biological activity, which laid the foundation for further studying its
biological function and mechanism involved in the iron metabolism.
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1.1 24 miesk B A A

BALB/c /MR AR L s 042 it DHS o B FR A1/
Sl NIH3T3 f0 4T 44 40 ffo s A= #0058 {4 77, pcDNA3. 0 i it phy 4
P = A S Y
1.2 8K HA

RNA 2B | ( Tripure, Invitrogen ) , AMV i %% 5% fiff ( Pro-
mega ) ; Taq DNA & sl . FR 14 A D EcoR 1 \BamH [ 1T,
DNA HE R ( FAYRE AW THRAF) s DNA 4fifk [\ i )
& (Qiagen) ; F R 2RO & ( LG EAE YA F) ; DMEM
(Hyclone ) ; 4= /N4 1L 7 ( AR B4 ¥ B R 24 7)) ; DOTAP
& {4 ( Roche) ; G418 ( Invitrogen) , i SIP24 Hi (i 17 ( 26 &
PN M LR 25 F 4 9% & Marit Nilsen-Hamilton 4 #7 B0 ) ,
I S 73 MR B ( ELISA ) 6 i 38 ) 8 (i 1 - 8 A 1) o HoAth
AR B = oA el
1.3 RT-PCR # ¥.s & 24p3cDNA

4% GenBank fFF 51| (NM 008491) & 184 ( FiE4:T) .
314 1:5'-6T GGATCC AC GCCCTGAGTGTCATGTG-3';

3|4 2.5'-G6G GAATTC GTTGTCAATGCATTGGTCG- 3,

514 53528 15| BamH 1 il EcoR [ BEIAL 55 (4 F 28
44351 BamH 1§l EeoR 1 BHRUIGL &, BEREIR A g 45 406
B, W HERS 2R ARG FEBMAILFG) . V- ay
THAHIYX , H 614 bp, 4% Tripure YA A3 [ /1N FUIZH L1 45
HUAA RNA 6503 M0 HE T E B . B2 g &4 RNA #% Promega
AMYV 086 SRR B4R (R ik & L cDNA, PCR 2 M 2 %L
94 C 2 min;94 C 30 5,60 °C 30 5,72 C 45 s, 3 35 M5 ;72
C 5 min, 1. 5% B 60 %8 B2 v Uk , 58 0203 BT U T2 3 BR
%o Kemgaifl B E Y F B

1.4 24p3-pcDNA3.0 T4 /fikaeh 545 %

i Hafifk pcDNA3. 0 ki, BamH [ f1 EcoR T X fifF4])
PCR 41 1 Bl peDNA3. O JFikr, JiE (8 i v 44k, B R T,
DNA LR TR I . %1k DHS o BAZ A5 400, DRERCBA T
v  BREUTRL DNA, ] BamH 1 #l EcoR T XL % 5 J5 0 .
1.5 fmppiiki

NIH3T3 £ i f] DMEM 3% 35 3 F 37 C 5% CO, ({955 #2546
W HESE , DMEM FE 3365 10% Frd /N4 i, HFEE NS R
¥ FE 28 100 U/ml,

1.6 FSRARE4 4 NIH3T3 4m L2 M8 b & 1449 0% it

FF Roche 23 ) i) fig B (4% e £ AR (2 Wk 600 45) .
NIH3T3 48 a1 3% 28 % 0 A 4 30 5 0 6 FLAR,L 2 x 10°/4L,, 4k
BEIRARZE 60% ~ 80% i IS . UM 7 ik 4 B4l 1k Y 24p3-peD-
NA3. O T TR S pg 1% THE () HBS buffer 1 1§ 3] A ik 25
plo JU15 wl DOTAP R NNT 35 pl JC i 15 85 35 26+, 19 3
B 50 pl. # A BIRAS, FIEMCE 15 min EIIA 1 ml 524
R RARIR AT A 6 FLAR PSR S he FEMRL, N2 ml 584
WA IR . TRAMA: K B M A e, 3 13 I
fE40, HREEEE A E R L S0% ~70% . FEFe, EH s
600 wg/L G418 RUREFRIR AT, /5 3 K 1 K. WER

(AL (% %4 peDNA3. 0 23 3R 4A ) FI A e 2l (R e TRORL 19 IE 6
YR fEAXT IR 14 d J5, 25K R A28 3R A 41 AT L A7 PR %
SURETE A, BH M A0 2 430t 1, Akl b FR I e 9 1 & 21 d 3
L PE e T IR R BRI AT
1.7 24p3 AR AL FHeh e
1.7.1 RT-PCR 44l NIH3T3 #f ffi & 24p3 mRNA fiY % ik
SRR AR S AR AR 4 % 1 x 107 41 i ] RT-
PCR Kl 24p3 mRNA ik, Ji& (il X 5 14 [R] dif
1.7.2  NIH3T3 4535 b i b 35 7= 9 ) Bl 10K e 72 7% Bt
B (ELISA) 404 WdR iR e ik 2 o8 3R (AR 2 R oA e
M BRI B 4 1 1 SRR SR 100 pl/FLEE,
12 £l 4 Crl R EFPRiR G PBST Y4 3 W, & T SR
JF InRE S AR R B4 2 A0 F kAR (37 CHEE | h, PBST ¥R 3
W) HFLAYT 2% ~4% RS 75 4 PAT 5 S 40 Bl STP24 $iL 1L 7§ 100
wl/fL, FRREIE S 102 000 4 W13 A LU 2E 4T % 1gG 100 pl L,
M FERE g 102 000 §f 45 5% #1 F-HRP 100 pl/fL, 8 E X
1:2 000 ; 5 J5 FE P9 4146 Iz ( OPD) — ¥y A58 ik 1 28 b i3k Ol
i 10 min, A 2 mol/L H,S0, 100 wl/fL, 28 1k B R L,490 nm
b BT R D(490) o 1825 ot B, 2 0 25 55 1 0 R S B
BIEBAT 47 .
1.7.3 NIH3T3 4ufd K35 56 1 % 2 A F= 1) Westen blot-
ting % 5E A B TR R AL S AR R
NIH3T3 4859 BiF. IFHES WG TIRIES E 1/3 (k
R, AR THE RUGHL 60 wg S2E (1R 15% 153 B 1
1 5% )7 45 1 1317 SDS-PAGE Hi ik, S EE G BB EN (15 V, 1
mA,50 min) ZER§RRET 4 MR, I A (5% R RS 47385, 0. 05%
Tween-20, TBS ¥ ) (4 4 h, JIndt AT 1: 500 F A9 BT SIP24
FLIMEIT CFF | h,4 TG, & 0. 05% Tween-20 1] TBS
RN 3 min x5 ming NFREE 12 1 000 94 41 Ak 1L 214 1eG 37
CHFE 2 h, HE 0. 05% Tween-20 (1Y) TBS PR 3 min x 5 min; Il
iEE 121 000 (5545 = FFE-HRP 37 CHEH 2 h, Al & 0.05%
Tween-20 f] TBS {5 3 min x5 min, {7 TBS $EME S min, |5
Fi DAB [ (8 F % % H I B 2, G5 SRR TR 4.
1.8 4 #hehindd

TR RERR B (Fe-cit) 1 A 8k B F (45 ), LA IE /) B
T (20 wmol/L) g , 43 i34 A 3% 37 35k b 8 B8 T ¥k FE A0 GF
B LT Bk HE ) 5,10 0 100 i ( 435124 100,200,2 000 pmol/
L), 87 7 [ B FEE f 200 5 o 15, LAHERR: A~ [] % ¢ E %F 40
P kSt
1.9 Rk =S el

W FOR TR | 25 AR R 4 B o % e 4 NIH3T3 40 i 4 Fh T
50 ml BEFRMAAP (5 x 10°/L) . 24 h 5, FERE 0, A B AR
W AP REER Sk A0 BT 0B SR LR R . 48 h T, (IR & CH AN
PBS Y ik J5 40 ATTTE o A vk v 11 40 i 22 4 W 500 wl, 4R 3% TR
A7, 0K 10 minz4 °C 10 000 v/min .0 20 min. W4 i, H
TR MRS GG R k7 B (AR P e R B A B R ) . 54
ML ATE 3 1, 0 S < 10° 4R, TR 3 K.
1.10  %hitsam

Bl & x5 7, B SPSS 12,0 F2 5 (317 A0 B 3 4 2%
A
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2 BFR 12 3 4
2.1 24p3 % B PCR #/ 3 4 %
PCR 7914 1. 5% BiHE §8 & L e 0k B K/ 24 614 bp
HURF R IEY I8 R, R URAS KA (B 1) . 1200 bp— Remmd
-—
600 bp— 614 bp

800 bp

614 bp— 600 bp

300 bp

1 : PCR product; 2; SDO0O3 DNA marker
1 PCR ¥#%R
Fig 1 Analysis of PCR product

2.2 24p3-pcDNA3. 0 ¥ 40 /i 45 64 W B3 % &

H EcoR | 1 BamH | WA % 5 PHAE 70 b ORI SS S 4n (%],
Al BLF 614 bp A4 77 (2) . BGH 1 T7 i 155 | #3474
a1l FF (b i B B 23 B, W 7 45 3 5 GenBank JF 31 ( NM
008491) 52 4= —&( .

800 bp

614 bp— —600 bp

—300 bp

1: 24p3-pcDNA3. O digested with BamH [ and EcoR [ ; 2. SD003
DNA marker

2 R 24p3-pecDNA3. 0 W TERT) £ E
Fig 2 Restriction enzyme digestion analysis of recombinant
plasmid 24p3-pcDNA3. 0

2.3 24p3 XA R Faheh e

2.3.1 24p3 HEFEPAY RT-PCR SMTLER § 18
TE 1. 5% B RE B BE IS b s, KL 2R 493 HH 29 614 bp A9
DNA #f , 7 X B2 %5 T 4 A4 4t DNA #F 5 SR LI 3,

100 bp—

1: DNA marker; 2; plasmid; 3; blank vector; 4: untransfected
E3 RT-PCRRERAVFRFLAE SHEAMKBERAHARP
24p3 mRNA g%
Fig3 Analysis of PCR product in plasmid-expressed group and

vector group and untransfected group

2.3.2 24p3 FFHFLE ) ELISA 74745 R Bk ik
S YAfEEFE Ly D(490) ¥1{H J7 (0. 487 +0.007) , %5 8 {K 41
Fo et L 20 D490 4351 4 (0. 057 £0.003) #1(0. 042 +0.005) ,
R A S B A AR ZER(P/N>2),

2.3.3 24p3 FEHEFEIEZYAY Western blotting 41 £ 45 5 I}
BiF kel NIH3T3 40 fa 24 7 4 7 41 L 85 37 b i 22 Western
blotting 4Mf7, &HA —/FHRELH 24 x 10° KNI FHE &
HE T2 A Rk % e 2l NIH3T3 40 B 24 % 4 A 4 B 4% o7 -
WP AR AR R (E4) .

'

1; plasmid; 2 blank vector; 3: untransfected
B 4 Westernblot # il Fifi FikH . 2 kA K HEH4H NIHIT3
MR i 24p3 MAKRIE

Fig 4 Analysis of 24p3 protein in NIH3T3 cell of plasmid-ex-

pressed group and vector group and untransfected group

2.4 BB H kKA M NIH3T3 @it A4k 4§
& T AL St F AT
F ) SPSS BT A E 2404, FERAM S ERRL T
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(100 wmol/L &40 ,200 wmol/L |41 .2 000 wmol/L %
ZH) , AR PN Bk A L IE BRI ZE (20 wmol /L BRI HE T 1.2
~2.5 i fEHE I REER 2 000 pmol/L BRI AP B F R R (P
>0.05) . B 20 wmol/L k3 A, A~ [F] 4 7 ik BE T #) 3R 58 FBRL
HERERY SREYEE B EER, MARRHA ST HIE
R EEER(P>0.05), %k 1,

F1 FERENSFFETESAMMASEBOEL(n=9, x
x5)
Tab 1 Changes of cytosolic iron content in different groups cul-
tured with different iron concentration (n =9, x £s)

Iron Cytosolic iron content( pg/10° cell)
Untransfected Blank vector  Plasmid transfected
group Eroup Group
20 pmol/L 0.45 0,04 0.38 £0.06 0.60 £0.08
100 pmol/L 0.55 +0.06 0.60 £0.03 0.81 £0.02 **
200 pmol/L 0.65 0,07 0.70 £0.02 1,09 £0.06 *
2 000 pmol/L 0.73£0.014 0.78 £0.062 1.56 +0.04 **2

A: P<0.05, vs 20 wmol/L iron group; = : P <0.05, #%: P<
0.01, vs untransfected group and blank vector group

3 itig

R A (transferrin, TF) J& 1/ 25 4 i 5 AT 1) H]
BRI F BT, HE 1 A T 8K 0 7 4[R]3 81 B S L
HEMFEE, S EEYRNT AR, B
2% il R WL 2% 42 7 AE 40 4 P AT RBAF 7 70 — #% ki
., 24p3/SIP24 B & —Fh A/ 24 x 10° 43 I 7K
H, A 2R A2 DI RE , 0 24p3/S1P24 3R H REFF 5+
A SFEMM A", NGAL( neutrophil gelatinase-
associated lipocalin ) 7 [ % /¢ & 8L T A B = 1 ki 40
™, 5 /N RR, 24p3/STP24 3R 14 1R 5 A4 [R) DA, A0 2
Lipocalin iR 5 , A FH{LLA A P02£ D1 RE . 2002 4 Kap-
lan 251 ~* 418 24p3/NGAL 7E LRI 41 i 7 A 8%
[ 240 PR i, 8 YT R I B 1 R TR B 2R, 24p3/
NGAL ##i&f#e 5 Tf KUEA B F MR, WA R &
B A AR T SR A AE R S T T
kTR 1581

ot — T 24p3 BE N SR AEYFED)
R, AR SLI0 I e I @ 5. T FR S ik SIP24/24p3 EH K
NIH3T3 4iffi 7R . & Semizhih B /BT L sefdE T 24p3
cDNA FH4 8 & 1% 5 B 4 4 % 15 5] 1) 24p3-peDNA3. 0
HEFREBE, 20 FiELH S GenBank 75158 4 —
. FARRFIARRE Y i 5/ F 24p3-peDNA3. 0 {44
e NTH3T3 43 F G418 i & PH M 7o f#. RT-PCR £
M4k S F B NIH3T3 44 i 5 24p3 mRNA {1 ¥ 5%,
ELISA Fl Western blotting 4347 45 5 3 BH SIP24/24p3 &
A 7E PE P TR 3 7 B L3 P AR AR 3R a5 I 20 A 4 i

i SRR AN [ R RE A Bk X A M P R AR
WALJ | JE W AL A e B RN 2 B R R 21 5 R
Yedl] ZS AR R AN B A R BE RS W
Y SIP24/24p3 & [ 5 Bk A% 15 1) A ) 2 TR A, O IR
AW HA S8z S 58S A S I RER
YEFILH B 3 S5 E R R M R RIBOE T A6

24p3 TE/NGUIT i %5 2 Fh 41 20 A R [ A2 JEE 1 3R
5, st SR R B A X . IR
AR kRS 10 R Bk AR, SORBACME R
PG Z RO EBAEAS . Ak, FATHEN SIP24/24p3
A RES 5 T/ BUF 40 i N Bda A A IR 5T, 5 B AT AR
FCHARIE R D o BEAh, BRAWF ST/ 24p3/S1P24
FL A S8k 10581 (0 A 42 S BE AT R I PR R AR A G HR
P & HE ML AR T 4R 2R FR . 8 1% 74 1fL ( anemia
of chronic disease, ACD) J&4k % T4 7 B | sl S5 5
9o A 1ML, 3 B0 O 1f 95 Bk A B R, MV BREE S 0 R
W, TE-R KF T B, 1868 A B B8 . 3[R &) &R
BB T 18 1 2 I, B 1 AR A 0 4 R R A 3 22
b, I3 B T A B2 4 i A R RS ACD & AR R Y
TEHLH . B 24p3/NGAL A GBI T4 Tf % 8k ik
%557 ACD R H T8I 5 i &k R R
FATRERE R
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