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Production and application of polyclonal antibody against
mouse frataxin

Shuangying Hao, Fangxia Xu, and Kuanyu L.i
Jiangsu Key Laboratory for Molecular Medicine, Medical School of Nanjing University, Nanjing 210093, Jiangsu, China

Abstract: Friedreich ataxia (FRDA) is an autosomal recessive neurodegenerative disease caused by reduced expression
levels of the frataxin gene (FXN) due to expansion of triplet nucleotide GAA repeats in the first intron of FXN. FXN is a
mitochondrial protein which plays an important role in the regulation of intracellular iron trafficking, biogenesis of
iron-sulfur cluster and heme, and removal of reactive oxygen species. Our previous work showed that tissue-specific
expression of FXN in cerebellum and heart generates two novel isoforms. In order to find the isoforms in mouse tissues, we
tried to obtain a polyclonal antibody against mouse Fxn with high specificity and sensitivity. Thus, the recombinant plasmid
pET24(+)-mFxn was constructed to express his-tagged Fxn in BL21(DE3) cells. The expressed protein is a mature form
with 130 amino acids (aa, 14.38 kDa) without the N-terminal signal peptide (77 aa), purified on Ni-NTA column and
further dialyzed with Centrifugal Filtration Device. The polyclonal antibody against Fxn was produced by immunizing
rabbits with highly purified protein. The collected antiserums were preliminarily purified by precipitation with (NH,),SO,.
Western blotting analysis and cell immunofluorescence showed that the obtained antibody was able to detect both purified
and endogenous Fxn. It also worked well in immunoprecipitation with mouse tissues. This is the first time, to our
knowledge, to report that mouse Fxn was used as immunogen to generate antibody with high specificity and sensitivity.
This work provides a powerful tool for our further research on mouse Fxn isoforms.

Keywords: Friedreich ataxia, frataxin, protein expression and purification, polyclonal antibody

ofy B G 75 L5 22 U (Friedreich ataxia,
FRDA) J&— i Yo (o A B 5L DR 98 A8 5 B2 1 i 48
IBRTTHELENG , 96 % s NJEH T4 9 S ik
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() J5URL pET24(+) [RIBTHEATRUEGY), SR )5 iz
TR G A TIE R SO, o W 127 ) e AL K AT 1A
DH5a Jfit, PG, 76 LB AR
37 CHERLI, HhAEFR DNA, ] EcoR 1
1 Xho T XtJ5k: DNA #E47 DI, ik
WECPANTE B~ JES N d IO e E iy TR 2N 7K ioalll|
(Mg EE A RGP RA R, BERS &
IEHf mPxn 79 E A TR pET24(+)-mFxn, %
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N T AT ALRE ) Fxn B, B Ni-NTA #E
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kDa M‘0’1‘2‘3‘4 t (h)

98— S W
6§—~4 —
50— g
36 — ..

e 8 5 o

22_ .-u .u— Banaans

16 Fxn-his,

E1 MEEARFSRIERES R
Fig. 1
expression. M: protein marker; 0—4: Coomassie Blue
staining for his-tagged mFxn induced with 0.2 mmol/L
IPTG for 0, 1, 2, 3, 4 hours in E. coli strain BL21(DE3).

Time course of his-tagged mouse Fxn
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Fxn

Fxn

B2 & hiss iRER/INR Fxn BiEEB MW, BRNIKRE

Fig. 2 Purification, dialysis, and concentrate of recombinant his-tagged mouse Fxn. (A) Purification of recombinant
his-tagged mFxn protein on Ni-NTA beads and detection with Coomassie Blue stained 15% SDS-PAGE. Lysate: the
lysates; FT: flow-through; W: wash; elution fractions (E1-5) were analyzed on 15% SDS-PAGE. M: protein marker. (B)
Dialysis and concentrate of his-tagged mFxn and detection with Coomassie Blue stain on 15% SDS-PAGE gel. M:

protein marker; E: eluate; F1-9: filter-device flow-through; P: purified, dialysed, and concentrated protein.

24 iikE &R

SEALI Fxn 2 A ZTRAE 55 0 FpERR &
SIS 14~16 T (B A 7 70 22 K 1
G, FILAHE 3 USRS, RIS T e
VUM . ZRREETIR . 5B Fxn 4t
(LR RIS

25 MAHRMEMRYELTE

ST E BT, FRATRIAH ELISA
W7, L—EWEMPLRE (100 ng) L8k
ELISA #z, DL 500~7 812 500 {5 B iHiihk 52
g5, FAT X RRER 1 A R B R FE KA A A
FIE AT hise HRICHI ABCB10, ELISA $¥a4k
FW] Fxn HUARN IS 1.5x10° LI (8 3A).

HE— R SRS, DAAS IR B A 4
Fxn (0.001~1 000 ng) 4% ELISA A, X B4 5t
524 ABCBI10, {8 & B2 55 Fxn Af[A], LA 1 < 5000
IR BRI PUAR S 2 456 . 5REM, Fxn it
PR SPEAR S, I SER3K 13107 /L, $1
JEHE Ky 13107 /L ik Al ki (18] 3B).
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FIk BEIE N3] pg 2%, his 4712 HY Fxn #l ABCB10
Brvai it o &l 4B RoRFEE Fxn 48 & 1AW
U/, Western blotting G 1) 1) 251 Hh 5 AR 55
MR PRI F] 0.16 ng I (Kl 4B, TKiA 4), 1}
REAE RN E] Fxn & [ AOFETE

AR S 55 1 28 B BUAARAS AT R I A AD 3Rk 1Y
SR Al T, T HWRE O/ AR (Naa,
& 4B VkiE 5) FI/NRZHZ (OME, Bl 4B UkiE 7)
A NIEE Fxno 2P0 AT LR S b AR 0 T8
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FBEZ Z/INE frataxin FFRYEISE RN 1319

A B
- ] 40 -0~ Fxn+antibody (1:5 000)
[ o T ABCBIO(100ng) *antibody “ [ . o ABCBIO+antibody (1:5000)
5 25} \Oxluw ng)-tpreserumy = 38 I ‘\—A— Fxn-+preserum (1:200)
Q Q
Yt 20 I 44 n &g
[=) O Z.D
S 15+ \ g 20+
E E 15
§ 1.0 § 1'0 |
2 0.5 r —2 05 |
0 : ) 0 :
Tp T Y T T T T 1000 100 10 1 0.1 0.01 0.001
2 S U ) . .
Z ‘%0 "50 % RPN Purified protein (ng)
2 < J
% %
Antibody serial dilution

B 3 ELISA #& Fxn fLikB SN Fo4s R 0%
Fig. 3 Titration (A) and specificity (B) of Fxn antibody detected by ELISA.

A Anti-Fxn Anti-hisg
[ng | 4 [20] 4 [08]o.16 5 el a]l2]1]uel

| WEP W = e ABCBI10-his,

m i ‘ :—Fxn-hiss

B
11 2]3f14a]ls5]e6l7
Fxn-his, —| - Endogenous
— TN Fxn

4 Western blotting #3l Fxn $i{RRYHE 45 R 1%

Fig. 4 Titration and specificity detection of polyclonal antibody of Fxn by Western blotting. (A) Exclusion of
immunogenicity of hise tag. Different amounts of purified protein are indicted. (B) The high sensitivity and specificity
of purified antibody detected by Western blotting with different amount of purified Fxn protein and lysates from cell
lines N,a and HEK293 or from mouse tissue heart. 1—4: 20, 4, 0.8, 0.16 ng of purified mouse Fxn protein. 5—7: cell lines
N,a and HEK293, mouse tissue heart.

26 HiRRIRH B 0 2R R SRR AR S R L et
N T BRI IXTURER Western blotting TELE AR Fxn HUAREAT R 51 A IR HE Y Fxn

HMET AT LTE HABESE T AR, ST 1% I HE A0 i s 2 AR W P Fxn 23 B HH R

PUUARAE Yo 2 DL TE A G 2 5 't Hh 1 7 8808 5 e (/%1 5).

P FIH protein G HUIRHEERL & Fxn FL{E, /1N FXN & —Fh i AR AR 1, RN BRI
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P |[FT|1P|AbFxd P [FT|IP| P [FT/IP| P [FT[IP]

..

. s
i
Heart Liver Kidney N,a

5 FIAGREIENAE Fxn ket BH S BRIR
T4 R9/ R Fxn

Fig. 5 [Isolation of endogenous mouse Fxn by Fxn
polyclonal antibody with immunoprecipitation. Lysates
extracted from cell line N,a and mouse tissues were
applied. P: preclean of the lysates with protein
G-coupled agarose beads; FT: flowthrough after IP; IP:
IP sample; Ab: antibody alone; Fxn: purified protein
mouse Fxn.

1853F, BT AR ZRR N R sh S F .
T AN K IR B A il ) 22 v B TR 19 R 5 1
R (invivo), W TFTIRIMPLMA, FRAT
PR FXN SE47 T 4P A9 8 6 5500 . 38 4 faiE
PN, ATLATERE MO S F] FXN &2 Tk
K (He#E 6A . 6B Fil 6C).

3 ik
ABFGE ORI T HISHEAT hiss F409 Fxn

Mitotracker

10 pm

PR, FFTE R R i RRE . "L
Fxn & E/EN R, %15 21HT Fxn 010
T, Al 1530 T BUSME A = R SRR Fxn BT
T, FIHA R ML A 6 B PUARA I, R BUE S
H— B BAER BR) . BT LIRS
1) FXN AR SO0 A AT i i Bl R 547
XF B Fxn BBUPE 22 B[] R, ASHUAR ] 25 R )
FH/NERAERIDTSY FRDA B 3 1748 I 5508

%t FRDA FBFFE7E2R AR>S0 oo i 45 9
R OB R AN e B A e U T e
SR T ZME, HEEE FXN fEZR K
P RELERF T E S T EEAEA], (B EARR 2
REIE A AR . H T 452 U A2 FXN
VENBRAEAR T, TERRBRIE 6 a2 b 42 1
Bk, AR R A5 B A 1 IE F A TR AR A 2
B2 FRATRY AT T 45 R th B FXN 7]
LR 5 R A A DG 1 HL A A% O B A BLAE
., A FEmmErR AR B TR0,
FXN AR AT g 5 Hot ] 2L [ 1 A P2 A ik
7 R A B T S B FXN AR BEAE R,
WA B Fia R FXN & H I IIEE

Merge

10 um 10 pm

6 FIARZERN Fxn FLIREERE ML T 2R iR B IR FXN

Fig. 6 Mitochondrial localized FXN in HEK293 cells detected by immunoflurescence. HEK293 cells were co-stained
with Mitotracker and Alexafluor488-conjugated anti-rabbit IgG secondary antibody against the primary antibody of Fxn.
(A) Mitotracker for mitochondria (red). (B) Frataxin (green). (C) Merge for the colocalization of mitochondrial marker

and FXN.
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