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Preparation and Specificity Detection of Monoclonal and Polyclonal Antibodies to ODF 1

QU Chenglong"*?,XIANG Yuxin"**,MING Shengli"**,ZENG Lei',
WANG Jiang"**,CHU Beibei"**

(1.College of Veterinary Medicine , Henan Agricultural University , Zhengzhou 450046 , Chinaj
2.Key Laboratory of Animal Biochemistry and Nutrition, Ministry of Agriculture and Rural Affairs,
Henan Agricultural University , Zhengzhou 450046, China; 3.Key Laboratory of Veterinary
Biotechnology of Henan Province, Henan Agricultural University , Zhengzhou 450046, China)

Abstract: Aiming to investigate the biological function of the ODF 1 protein, prepare, and detect its specific antibody tools,
in this study, ODF1 protein was recombined using a prokaryotic expression system, taking the high—purity recombinant ODF 1
protein as an immunogen, hybridoma technology was used to prepare mouse—derived monoclonal antibodies and immune New
Zealand white rabbits were used to prepare polyclonal antibodies. Western blot and immunofluorescence(IFA) were used to
systematically evaluate the antibody performance. Two hybridoma cell strains, 1A1-7 and 5C6-4, which stable secreted
monoclonal antibodies against ODF1 were successfully screened, both of the subtypes were IgM, and highly efficient rabbit—
derived polyclonal antibodies were obtained. Western blot and immunofluorescence assays confirmed that all of the two antibodies
could specifically recognize endogenous and exogenous ODF 1 proteins, exhibiting good specificity and potential applications. In
conclusion, monoclonal and polyclonal antibodies with good specificity to ODF 1 were successfully prepared in this study.

Keywords: prokaryotic expression; ODF1 protein; monoclonal antibody; Western blot; polyclonal antibody; hybridoma

technology; immunofluorescence
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G 52 URE A R BsbRR ey Sk S S RN R A A
B K T R R OK sh K 72 3h ) 56 R AT AR
LA S5 i 22, Of 8 LRI AR LA B
B4k (Outer dense fibers, ODF ) Fll £F 4 8 45 55 2
B Jm 25 R0 FERE R R MR B ST A I R
ODF AR A iy B4, #1781 2 B2 s ok it
S5 K 28 10 2R 8 U A5 O B S KT 08 9 45 L
il o ODF S M #5122 44 ) A 30U 2F 4 i A% 0 4
a3 AT YERRRE B RS RR e TR S b 2 O HE
UH AT, O 2 AR b 4 14 B ODF A
B, Hop % ODF1-4 (1 Ty REAFF 58 AR X R A, A
REW  ZFHEEAMNRILEGEE D TR T L4
F14 W5 01 i B B8 o 24 5 250 1 OB 100 ) et
THE 1 HE B 0 % B LS 1B 3 BE 77 02 A AT Bk
e B A BFSEIE M, ODF 25 H 1 38 K F 5 8
% 1 UIA SN BRI, 56 F ODF & 1 40 fa] K
iy A 4 I R 45 A8 1 T 5% 0 RS 12 Bl e 0 1Y 3 AL
il Az R g p st

R AfEHT ODF 1 4 F1 Y J) B S % 1 2y
YRG5 71 FAE 1% 20 HAK S i, A o 58 1 S A
FE R B RGN % 7 &2 M ODF1 & 4 &
F, IF 3F — 20 B il & 1 L BRI B T B BT AR RN A
IR Z s PR . X @R PR RS, b s
ZLJF Fe ODF1 & [ Y/ n 38 35 I 45 S T g ik 2%
58 B85 T G B Y g JE il o

1 M RAe 7 %

1.1 ks

111 PAAR ER 4l E.coli BL21(DE3) &
PR A A st R A YR A R F] L E.coli Topl0
JCZ S AN pGEX-4T-3 J5 4% % ik 84k & SP2/0
/0N BRUH TR 20 M R 34 ER VAT R A AR W R R S
1.1.2 SCEshY)  42~56 H R MEYE BALB/c /R
R A TP 7 V5 =2 K Al 3 R K 2 S 50 sl
Hl o S 2R A5 T R Al R A2 Bl 18 B 2 DL
2xAtbvE (FIEES S HNND2024030805) .

1.1.3 ik #  SanPrep # = DNA & [l Y ik 77 &
(CETAY TR BROARAF) MD55 & T
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(I 4y T it . 8~14 ku) B EM S GST 4lifk
A i & GST @l # 4l 1k i F & (Genscript 2
Al ). 3R G oE A 3R [CAS 58 @4k 77 \HT Me-
dia Supplement (50X ) , HAT Media Supplement
(50X ) \PEG-1450(Sigma 2* 7 ) \HRP #5ic 19 1L
F P/ B/ 1gG —Hi (SA00012-5, Proteintech) |
Alexa Fluor 405 goat anti-mouse IgG(H+1) —#i
(A11029, Invitrogen) . 5 53 B i 1A 7 7Y 45 5 32K 5
£ (SEKO003, Sino biological) .

1.2 RWHE

1.2.1  E 4 %k #1Kk pGEX-4T-3-ODF1 iy ¥4
# 2% NCBLEE &t/ Bl ODF1 5 K ¥ %1
(NM _008757.3) , &3 It& 319 519 5% 53 5
I A BamH 1. Xho 1TH§UI 85 S R IR 4 . 1E M)
5| ¥y . 5’ —gatctggticegegtggatcc ATGGCCGCACT -
GAGTTGTCT-3", e Ia 5| ¥ : 5' —gtcacgatgeggee-
gctegagTTATAAGATCATCTTCCTACAGGA
GAATC-3' . i i PCR ¥ ODFI1 %% )% , ¥
pGEX-4T-3 # 4K % BamH 1. Xho 1T 37 CALHFY]
3 h, BRI S 5 PCR ™ 4 i 47 W) U5 o 20 3% 4% .
B EAL B E. coli Topl0 32 25 40 i, 37 °C
B IRk i o Pk HCER B B TR Vs R AT I 4 E R I
1ify A4) e B B 20 SR A 44 8 pGEX-4T-3-ODF 1.
1.22 HHAODFIHEMAFEFRIEL 4 HARK
pGEX-4T-3-ODF1#; 1t & E.coli BL21(DE3) &
AU, PRHCA RIS AN T LB B3R A, 37 (O
IR R R ODg 2 0.6 I, I A IPTG Z &% JiF
0.5 mmol/L, 4% & F 16 .25 CiEFH£iA 10h, &
OWCETHAR , 2B S, KB L 8 LS
PLYE , 28 SDS-PAGE B & HL Uk 46 I 8 (H % 35
T

1.2.3 HHAODFLIEHEA4ifL R %E M GST it
A H E gl AR & B B X B BT Al
Hub g aifb 7=y ik 11 SDS-PAGE HLjk , 4 A7 Hi 4l
B o SR BCA WM 8 v B . K alifb s A
Sr%E (1 mL/%), F-80 CHAr4 H .

1.24 el poekEbiiimls, ER3 A
42~56 H #% M ¥ BALB/c /MR . % 50 pg B4
ODF 18 15 % R U [C o8 2k R ZLAL ) |, iE 4T
N2 B ESAERPIIR R BE . TS 14 KRR
28 Kl IR [RAS 58 24 R AT 55 2 3 R A g2, 5
HHBRREAL ., B 3IWBEE 14 d, Bk,
SR FH E) 32 ELTS A WK 0 i 375 HT R0 i o e B2
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e m /N, T Al A AT 3 d PEAT SR fe s (I e
55100 pgHEH L, AGHA) .

Z i BEBUAH 5 o PR3 HBL AR I M BT U 2
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e RS AT N 2 AR B LR
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B30 5 min 73 B L L 7325 T80 CIRAF -
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o R A SEAT LA o B LA S A0 R T
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COJEFRMB . Bk 7 dJm  IEA LA 13,
K FH ] 422 ELISA ¥ 0 B 43 6y 5 M Bt 14 1) BH 4
FL o X BH M FL A7 % B2 2~3 W AT PR Fi B 1k 0 e
RE, B 2 AR BB AR 2 2 Wb 5T ODF L T4 119 B 5 b
Z4AE T AN AR o TR 3% BH M 4 R O 1E AT R
1.2.6  FRTEREBLIRW RIS F AL B A K e
N 1gG1.1gG2a 1gG2b  IgG3  IgM 11 7 20 45 5 4
U TR B 5 A9 ELTSA M. I A R0 1) 2% 52 9 4
J 8 3% B AR b — e, LA HRP AR A 1L £ 50/ B
IgG 1E b =4t , TMB & @ 5 Il 22 OD.y,, H % $L A
WA

1.2.7 ks RPE%%E  Western Blot 087 . &
7 I 55 % HelLa . PK-15 . MARC-145,1.929 41 Jift
WS E A AT AL, 4 SDS-PAGE H
KA K E A E PVDF B B 43 5 LA
I RPN M R 3R B 2P Ry —$T, HRP
FRiC I L E BN R AR TgGAE b =40, # b &
b TR SRl E R NS R 7R S R

B FE 9643 M o ¥ Hela, PK-15. MARC—
145.1.929 40 Mo 35 Fb T 24 LR N € A | . 5 41
JiL W BE J5 L R 496 2 B EE 1R, 0.1% Triton X-
10038 % , DL 10%6 fa 4= 1 £ 6 o 20 3m A —$it
(HPr BV 2P iE ) Ml Alexa Fluor 405 #Ric 1
THUHATE o &5 0 DAPT YL 40 A% , 7E Zeiss
LSM 800t 2 4 Wl i T~ WLE I R A IR o
1.2.8 DKM ODF1 P78 | £ e B Hi ik
A PE K HeLa,PK-15,MARC-145,1.929 40 ity
R4, HAY Z R P BE SR T FEE
30 min,0.1% Triton X100 i i% 10 min, &% 10% &

A1 7 (4 PBS B0 1 h, #a B £ v BT IR —
YU F 1 h, Alexa Fluor 405 goat anti-mouse IgG
(H+L) A Zhi 69 F 1 h, DAPL#E % G 4 i #%
10 min, fifi Jf] Zeiss LSM 800 3 5 £& W 9% 555 Wi 2¢ f:
KEERE.

2 HR G A

2.1 EBEHERIZEFH pGEX-4T-3-ODF1HIHES
K 7E

41 3K R pGEX—4T-3-ODF 1 & X i 1]
Je 7 W R Tk 2 R R A 2 A S BE T R
INGEAARAF I R B (L 1), 90 20 3% I 2 1A A 2
Ty X 20 R AT 43 B, 45 2R R, ODF I
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M1 1

M2 2 3

A B
2000 bp 5 000 bp
1000 bp 3 000 bp
750 bp 2 000 bp
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A.ODF1FEFR PCRY 145 B WEEY) % 52 45 R s M1.DNA A
X3 FRAREDL 20000 :M2. DNA AN 43 F#F5#EDL 5000
1.ODF1 3R ;2. 25 8000 k0% W 3. 8 41 5B pGEX-4T-3-
ODF1

A. PCR amplification of ODF1 gene; B. Double enzyme di-
gestion identification results; M1. DNA relative molecular
weight standard(DL 2000); M2. DNA relative molecular
weight standard(DL 5000); 1. ODF 1 gene; 2. Empty plasmid
control; 3. Recombinant plasmid pGEX-4T-3-ODF1

El1 ODFIEBEPCRY BRNBILELER
Fig.1 PCR amplification and double—-enzyme digestion
identification results of the ODF1 gene
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M. E AR T RERAE: L R FSFER:2. 1 5SEH
W 3 WA S L3 s 4. WS UTVE 5 5. 9 % R ; 6. Wash buffer;
7.Elution buffer

M. Protein relative molecular weight standard; 1. Uninduced

A EHODFIEHA 16 CEXMFTFTIFEFRIELE R ;B E4H
ODF1#E [ 25 C& M Fif S RIEL R M. E A AN 7

)\E*T(E 1RE S 2. 15 5 J5 B 3. IS 13 4
B )R UL

A. Induction of recombinant ODF1 protein at 16 °C; B. Induc- bacterial solution; 2. Bacteria solution after induction; 3. Su-

pernatant after crushing; 4. Precipitation after crushing; 5.

Flow through the liquid; 6. Wash buffer; 7. Elution buffer

tion of recombinant ODF1 protein at 25 ‘C; M. Protein rela-

tive molecular weight standard; 1. Uninduced bacterial solu-

tion; 2. Bacteria solution after induction; 3. Supernatant after

crushing; 4. Precipitation after crushing

2 EHODFIEZEAWFESRIEBR

Fig.2 Induction rxpression of recombinant ODF1 protein
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Fig.3 Purification and identification of

recombinant ODF1 protein
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AT AR RSSO . b 1.2 355 /N
ML 35 BT AR B 43 51 A 1.024 X 10° . 2.560 X 10° 1
5.120 X107 FEFERM Fewm 1Y 15/ R T 5 220
20 e il A i 5

Q@

NS

Cut off: 0.2483

1-3. Rabbit serum of number 1, 2, 3; CK. Blank control mouse serum

B4 NROMFHERMN
Fig.4 Antibody titer of mouse serum
3BV 22 A3 ELISA R I Z5 R s B HUARA 2390 5.12X10°,2.56 X 107, 1.28 X 107,

VG 22 b 77 2k T 4% ODF L S e diik , 1.2.3 5 )38 B ] 2% 5 o 22 s B BUAR AR HE (& 5) .
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1-3. Rabbit serum of number 1, 2, 3; CK. Blank control rabbit serum

Bs5 #HE=RMBFRERM
Fig.5 Antibody titer of New Zealand white rabbit serum
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—
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Fig.6 ODF1 monoclonal antibody subtypes
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¥ 1gM.
26 BRREZSEEAENERELETE

Ry 36 E JUT ) A B 9 R S R S S R LR
Western blot FI 4l il 2 32 ¢ Y6 AR XF ODF 1 5578 [
UK 2 sa DR T I BESE 2 . Western blot 45
FEW 7, i Y BB R BT A BB 05 R S U 1929
HelLa 4 Mo 24/ 24 48 ku (9 AARE H (E 7-A).

ODF1 DAPI
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Fig.7

The specificity of ODF1 monoclonal antibody detected by Western blot and immunofluorescence
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Fig.8 The specificity of ODF1 polyclonal antibody detected by Western blot and immunofluorescence.
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