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Prokaryotic expression, purification and polyclonal antibody preparation of Ferritin light chain
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Health and Occupational Medicine, College of Public Health, Zhengzhou University, Zhengzhou 450001, China)
[ABSTRACT] Objective: To construct prokaryotic expression vector pET30a-FTL, obtain purified FTL protein and to prepare
anti-FTL polyclonal antibody, so as to provide evidence for studying the biological function of the antibody. Methods: Gene re-
combination technology was used to link FTL gene (PCR product) and prokaryotic expression vector pET30a(+ ) ; the recombi-
nant plasmid was then transformed into E. coli BLL21 and the positive clones were identified by restriction enzyme digestion and
PCR. Expression FTL protein was induced with IPTG and the expression product was purified. The purified FTL protein was
used to immunize rabbits to obtain the antiserum. The specificity of the antibodies was examined by Western blotting. Results:
The prokaryotic expression vector pET30a-FTL was successfully constructed and a fusion protein, with a molecular weight of
25 800, was obtained after induction with IPTG and affinity chromatography. The anti-FTL antibody was obtained from the im-
munized rabbits. The results of Western blotting indicated that the polyclonal antibody had high specificity to FTL protein.
Conclusion; We have successfully obtained the purified FTL protein and anti-FTL polyclonal antibody, which lays a foundation
for further research on the biological function of FTL and expression of FTL in lung cancer tissues.
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1.1 mESEA#K. 24 KBITE BL21 MEEER
IKBAK pET30a(H) A LI ERFF, HAKRH R
NS RUN R g R eIk 7/ LN

1.2 BB ARA  TGCL-16G w5 AR I & o
Bl Gene 23w (1 5E B LR & 48 . HITACHI & W) U-
2001 AN 66 B T R 2 A W B R WF 5T T
JY92- T 88 75 U 40 B e R AL, B V507 22 AR W 1 R F 5
TR P 8 2 A% T 1H W A . Bio-Rad 2 7] POWER/
PAC200 T XL,

EcoR ] .Xhol . T, DNA ## 8 H TaKaRa,
DNA #r#EA X 43 F i M 15 000+2 000,100 bp
Marker 2 FI AR #E 53 F B i (14 400~94 000) \DNA
B ISR ) & L H R B TR DNA Jil #2138 7 & 1
% Vitagen J= &, IPTG W H Merck A ), dNTP,
DNA Taq plus Polymerase W A L4 T A4 T 1%
AN E, High-Affinity Ni-IDA Resin 14 H Gene
Seript 23wl L i BT 4% L 36 B AL 45 Bk H K (GSHD | & ik
B BEH K (GSSH) ) B Roche 247 ; F it 1gG-
HRP I B Solarbio, fi§ B2 £ 4 £ 5 W 3 5 M B 5 A
WYy os w), HoAth a0 ¥ ok B 7 e Hr 4l
1.3 FTLAR& PCR ¥ 3 MR GenBank H 1
FTL i cDNA J¥ 81, 25 & Bk 24K pET30a(+) -
B 22 Tl vi /5 . 38 Il Primer Premier 5. 0 {4 i% 1t
1%, FTL 0 W51 5" 50 EcoR 1 V107 &, 78
WS 5 SN Xho 1 BEVIN A 51T 5K . L iF
5197 .5-CAA GAA TTC ATG AGC TCC CAG-3'
(21 bp), FiE5I#:5-ACC CTC GAG TTA GTC
GTG CTT-3" (21 bp). )W 45 4. 95°C Fl 22 ¥ 10
min L8R5 95°CAEYE 50 5,52, 8°CE M 50 s, 72°C HE
150 s, LAERR 32 WK, fE 72°C A HE 10 min,4°C
5 ak . DA 9 20 2P SR B RNA 36054 52 19 eD-
NA Ry FTL,

1.4 FTLARARZR R K HERLEZT ¥ FTL
SEH Y PCR P8 7= W47 1. 0 Y0 B b e e i Kk . 2
M8 V-gene DNA % [0 5 it 7] & 158 B 35 47 i 1 fic
FARHI R NV EE EcoR T . Xho T X RIS #Y
FTL =¥ f2s ikl pET30a(+) 43 51 3F 47 X0 il
Y1, 5543 9 oE 47 8 B B Ui, 32 B8 DNA : vector BE /K
Feom8 + 1R HLBITR & A T, 3 e, 78 50 i 9
IR 1 I b 16°C B L 10 pl 3E Y R

£ 200 pl K FF B BL21 32 25 40, Hk L 0 2
3R 0 35 14 BH P e B 5% % I 4 BUBORE X A 2E AT B
XUEFYIF PCR %5€ . K BEUIA PCR % 5E J5 1 B
FEAFR AL SR A AW, g R S
GenBank H1i ¥ 51 47 LU RN 5347

1.5 FTL 4% @03 &k % SDS-PAGE HtH
AW BL21(pET30a-FTL) A 37°C R =M (% F
MREEZE 60 mg/1)50 pl EAF] 5 ml & RIRE R (&
WRER 60 mg/L) Y LB WARRE 3= 3 b, 37°C , 260 1/
min & % 8 32 £ Do ~0. 5 B, fiT A AL 25 S 5
IPTG ZELHRE N 0. 03 mmol/L, kL 15 5%, 78 55 37
M55 0.1.2.3.4.5 /IEF, 430 BUHE 0. 5 ml 7AW 4
VKA A L IR LS BL21 K52 Bk pET30a(+) (05
/PRI

1.6 FTL G idhikeg A g b E G AL 200
ml BB SR A T R85 B O E F KL H PBS Uk
W2 WK EEE I, IN A PMSF ., ¥ B it , 8 7 B )5
F 4 °C 12 000X g B0 20 min, WHETLTE, i Ja &
5 mol/L JREM 0.1 mol/L Tris-Cl(pH 8.5) E &,
ZWAAE 15 min 5 .4°C .12 000 X g 850> 15 min, Y&
FLW., BEWERABITRBMABIW T (20
mmol/L Na, HPO, ,50 mmol/L NaCl,4 mmol/L JK
% ,2 mmol/L GSH,1 mmol/L GSSH,pH 7. 4)
B ACHEHK., KH BT EN I (20
mmol/L Na, HPO,, 50 mmol/L NaCl) #, A~ Wi #&
B, A4 h R 1 WRGES 3 KBk, BUh 4
52 AL B A IR, ¥ High-Affinity Ni-IDA Resin %%
R AT MENT, 4ifk FTL @A & A, B AR 35§
Il High-Affinity Ni-IDA Resin ¥t 45,

1.7 FTL #&&%a&EMKES>H  difb)F ke
mit 1T SDS-PAGE 43871, 3 F Genetools 2 #¥7 il &
HEHE 5, H Bradford ¥ E H H W E

1.8 % frsdntkey®l & Malifh e B4 i 4l 5%
EERRE S 3 OB L mIGKE N 1 mg/mD) 5%
BRI F IR A M T 2 s H
ARG BERIRE 2 JE s S 1k, iR 3 ik,
RWRARESG 1 JE O E SR AL L 43 785 1L 75, 43 2% B — 20°C
1.9 Western ¥ i # i FTL @& & & o % F %
B Kb B A R 4 SDS-PAGE TR ED 3%
BEMBRLT A RIEM L (&M R 10 V.30
min), A # & B RPT FTL M~ — 5. £ R
IgG-HRP N 40, #E47 Bt 5P 1k 1 . 48 DAB i
0, 2 B 4507 G €005 I 28 0k SO,
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2.1 FTL A H®# PCR ¥ 3 LI cDNA NH A,
DNA Taq plus polymerase §" 3 i f— 45 7 25717,
K/ 500~ 600 bp, 5 528 bp 47+ K/h—%,
EKUIC KA N FTL KL, B4 ol 73 7 W # 17
1.0 %6 Byt g WH B8 e FL Uk L &5 SR T 1 R

bp

600
500 ;

300 ——
100 ——

—FIL
(528 bp)

B 1 FILEEYEEF
Fig 1 Results of PCR amplification of FTL gene
M. 100 bp DNA marker; 1-5:FTL strands by PCR amplification

2.2 FTLAREAZEAKOHEREZZR PRI
1 2H - FH P o R 1 7R S AR SR, X JBORL BE AT R XL
oIS, 45 BoR, BOR ) = K R 5. 95
kb Ze 45 AU Y) 779 43 0 0 5. 42 kb Fi1 0. 52 kb, 5
25 30, DA BB AR, FH FTL LB
LRSI TR R PCR, 973 1 528 bp A9 - BE
(K 2) IEW] pET30a-FTL 4 Fok kg i i 2l ,

bp M 1 2 3 4

B 2 F|ARKHK pET30a-FIL L E

Fig 2 Identification results of recombinant plasmid

M:DNA marker M15 000+2 000; 1. EcoR | enzyme digestion of re-
combinant plasmid pET30a-FTL; 2: Recombinant plasmid pET30a-
FTL digested with EcoR | and Xho [ ; 3: Identification result by
PCR amplification;4: EcoR | enzyme digestion of pET30a(+) plasmid

X 40 Ok pET30a-FTL Ml 5, e i %5 65 1
ATG B %5 T TAG 1k, V#8520 B 3L N
FBCE A SE B B AE B 45 R A Gen-
Bank, 2 BLAST ¥ 43#7, 5 A FTL 2K cDNA
FEANHEAT B g, R R MR 3] 99. 8%, A 1 A hl 3 %
L RIS R A 361 AR C B T R, B
CTG ZEH TTG, S (1 2 FL 1R 34 Ry 52 2 R o A I %of
EREEE RN AT SR TR
2.3 FTL /& BL21(pET30a-FTL) ¥ 8 k& ¥ &E
HFHRLL 0. 03 mmol/L IPTG S F AN, & 1%
SR AR FEHE A SDS-PAGE %553 8K , 7E 25 800
WA 44 .S FTL @A & A A X 47—
HLEFHT 4 hHE A RRERE (B 3,

Mr (x10%) 1 2 3 M 4 5 6 7 8

94.0
66.2

43.0

20.1

14.4

E 3 0.03 mmol/L IPTG ¥ 57 [ Bt i
Z|EH&RIAK SDS-PAGE 4 R
Fig 3 SDS-PAGE analysis of FTL fusion protein
induced by 0. 03 mmol/L IPTG for different time periods
1. BL21 induced for 4 h; 2:pET30a(+) plasmid induced for 4 h;3:
Recombinat plasmid pET30a-FTL without IPTG induction. M: Pro-
tein molecular weight (14 400-94 000) ; 4-8 : Fusion protein expressed

at 0. 30 mmol/L IPTG for 1,2,3,4 and 5 h, respectively

2.4 FTL &4 Fadsiue Eod M High
Affinity Ni-IDA Resin # 17 3% f1 )2 #7 4 fb il & &
F1,SDS-PAGE ¥ # 8 (1 alifb 45 5, Shllc 45 4 . 45
RAGEAFERRES 1~3 B, HPHE 2 HMm
503 H B E PR ECK IR B AR 5L L Gene-
tools B PF 4> Mrafifk 5 19 FTL B4 8 A gl 57, 1
Wi ik 85. 47 %, ] Bradford ¥ &2 44k 5 H
MO ZE MR B ik 2. 476 mg/ml(F 4),

2.5 FTL #fiFegthml 2R A HEAFK FTL
19 BL21 5 5 )5 09 4 0 AR 11 0 48 BB i A s | T
FEH B N 4 SDS-PAGE J& . 782k T X # R L
HORE R R R AR I B3 5 1 300 7
T (1) B 28 B 0LV 095 7 #E 4T Western B3I 43 H7 L 45 2R
fE (pET30a-FTL)BL21 S & FHH 258 000 Ab Hi 31 2
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R 5 T £ B 1 T — B, T A R I 8%
AL B E AT FTL & MR IEME 195 000 &b
ISR T P 06328 L) 05 X B ) 99 7
WA R WAt (E5)

Mr(x10°y M | 23 4
60.2 —— | u—
43,0 ——| -
30— -

-

20, ] —— |-

14,4 ——— L — et S,

B4 FEMENELFILBAEAER
Fig 4 Purification results of FTL fusion
protein by high-affinity Ni-IDA resin
M: Molecular weight marker (14 400-94 000) ; 1-4; Purified protein

collected in the first four tubes

B 5 FILXZEAS®RERMNTE KL Western E i 45 R
Fig 5 Western blotting result of FTL protein incubated

with rabbit serum(arrow indicates the protein band)
3 i iR

BT M T FTL 5ME R INR, 22K
T 07 3 Jie R A O 3 PR A S B b R AT FTL SR Y
SHRIK, INFHETR KRR AR RN
TE = T B8 i b e B 1)k T 45 b i R A R S s
TAEIEH FH A  35, Maresca %1 & 80 A Ry 2t
FTL H P 35T I8 4 LM B 208 40 i 6 2R K7
AT XT B ] B R A S 2R T T 3l Y 2R R L X
FW FTL Myt i RIAFTRER R R A A L,

WA — S 58 R BLAE — S g h FTL 3R 5
JE TR, Park 48 76 B 58 40 M g 14 4% 0 F#E
3 FHLE I & B, 56 BEOME LE L 78 A A i 20 20
FTL 3Rk 52 3] 1 35 30 1 30k 20 2 A a] A i 7K
Vo BUBFRIEAIRZ . Ricolleau 55" 7E T4 FL
R Jis AHSC B BT B AE bR S i L R A FTL MR
ik, T EE 78 FTL 3 vl LAAE S 2L BRI 0992 W7 1 A
B, BB O T AR R B AL I R 4 b Rk

OIS A 22 3Rk B0 IR IS AT E .

ARSI M FTL B9 A% 3R 08 30, 3115
FTL & H 4l dh, ot — 258 ik 34 50 560 K 40 i 52 56
WF5E A W)~ ML 28 Sl . AR5 vt T B 2k
pET30a(+) 24 A 6 I 2H 2 MR bn & 1Y ks, 75 5 3%
SN RPN S S I BPOR: i S )y TR S i )
aiAl iz IR M RS T E A E A H A MR bR ]
Y5 Ni* T RESRIESS & A S T A N2
Mrdv e b SR Ja R LR B ks 2 e s i H Y, %
JPER SRR T M REE AR OS5 P 4L Y BR R A
REEALRE IR 85. 47 %, A — 2D A Ak Al Ak A L
B AR ARG AR AR b . AR A ] FTL &
F A IS 2 3K 77 W) 22 A IS 4 8 8 P 22 R 1 AL il
Dyl 48 1% B B9 2 sC RS, w] T R D0 fidi e 41
4l FTL SEHMRIBH O,

(B AAEXEZETHA L TEFEAFH
TEHRSE B E R A LB D

[Z % 3 ]

[1] Ferreira C,Bucchini D, Martin M E, et al. Early embryonic le-
thality of H ferritin gene deletion in mice[ J]. J Biol Chem,
2000,275:3021-3024.

[2] Stites S W, Plautz M W, Bailey K, et al. Increased concentra-
tions of iron and isoferritins in the lower respiratory tract of pa-
tients with stable cystic fibrosis[ J]. Am J Respir Crit Care
Med,1999,160:796-801.

[3] Goto F, Yoshihara T, Shigemoto N, et al. Iron fortification of
rice seed by the soybean ferritin gene[ J]. Nat Biotechnol,1999,
17.282-286.

[4] Balla G, Jacob H S, Balla J,et al. Ferritin: a cytoprotective
antioxidant stratege of endothelium[J]. ] Biol chem, 1992,
267.18148-18153.

[5] Kuramitsu Y, Nakamura K. Current progress in proteomic
study of hepatitis C virus-related human hepatocellular carcino-
mal[ J]. Expert Rev Proteomics,2005,2;:589-601.

(6] INFAE . BAAME FRAELL, 5. B & 2 & JR AN G B IR 1Y 0 A Fl
RIBAHLT]. PAREE A58 {227 2 3, 2005, 22 31-34,

(7] SRR B 0T A2 T 1 O 08 Bl 98 AH DG B 1 B N TR il i A B
U ARG @[ D], HM - FBH K, 2005.

[8] Maresca V, Flori E, Cardinali G, et al. Ferritin light chain
down-modulation generates depigmentation in human metastat-
ic melanoma cells by influencing tyrosinase maturation[J]. ]
Cell Physiol,2006,206:843-848.

[9] Park KS,Kim H,Kim NG,et al. Proteomic analysis and molec-
ular characterization of tissue ferritin light chain in hepatocellu-
lar carcinomal J]. Hepatology,2002,35:1459-1466.

[10] Ricolleau G,Charbonnel C,Lode L,et al. Surface-enhanced la-
ser desorption/ionization time of flight mass spectrometry pro-
tein profiling identifies ubiquitin and ferritin light chain as
prognostic biomarkers in node-negative breast cancer tumors
[J]. Proteomics,2006,6:1963-1975.

[KkfmBEH] 2007-03-28

[AxHE] T+ %

[fEEIBH#] 2007-04-23



