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Preparation and application of rabbit-derived polyclonal antibody against
fatty acid desaturase 2 in Brassica napus

XIONG Dan', ZHOU Ting', TIAN Fang-yan’, RAO Li-qun', CHEN Song’, WANG Qi-ming'

(1.College of Bioscience and Biotechnology, Hunan Agricultural university, Changsha 410128, China; 2.Hunan Forevertech Biotechnology Co., Lid.,
Changsha 410000, China; 3.Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Cotton and Rapeseed , Ministry of
Agriculture, Nanjing 210014, China)

Abstract: Fatty acid desaturase 2 ( FAD2) is the key enzyme regulating oleic acid content. The immunological
methods for its rapid detection are limited by the lack of antibodies. In this study, the Brassica napus FAD2 polyclonal anti-
bodies were successfully prepared with the rabbit immunized by two synthesized polypeptides from BnFAD2 ( UniProtKB:

C3W518). The pods or mature leaves extracts of different

B #5 H #7:2020-01-05 generations of W-4 which was the RNAi transgenic
BRI E : E G5 A Yy i % & B K% 150 (20182X08011- material were detected by western blot. The results showed
O1B) ; 191 4 T 1 AU 2% 1131 59T H (2019DK2011)
EZ®AT A8 FH(1982-) L, Im Vb N WL AR E RS
WA S 55 F A F 5T, (Tel) 13786122442 (E-
mail) 17618159@ qq.com, & 2 NILFEG—1EH
BIAES . 1TJ3 W, (E-mail) wqmqmx21 @ 126.com, B 44, (Tel) WT was higher than that in transgenic material W-4 in
13913969008 ; ( E-mail ) chengsong1963@ 126.com pods extracts, but the content of FAD2 in WT was the

that the rabbit-derived polyclonal antibody could recognize
the FAD2 in the endoplasmic reticulum, and the size of

characteristic band was 95 000. The content of FAD2 in
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same as that in W-4 in leaves extracts. For the first time, the endogenous BnFAD2 is verified to exercise function in the

form of polymer, providing a research tool for rapid detection of BnFAD2 and further study of the effect of BnFAD2 on oil

stability.
Key words:
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BLARJE DL FAD2 T AL (0 I 9 A P= ) & = 1 AR
(S E N B EU RS W RN % i RN VO AR
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JBR 2 £ £ A 78 Ak, DT W 0 1 3k PR T BB 2 A K
G L R Ly T e G i = B AR R )
i, TR ARA AT H FHEY FAD2 &
PG 0 1) R S P e A B HL A G ) 4 3B AR i
WA gE o, S N TRy Al & HAb b
G S TR O S I TSI A N S TN 3B Bl (04
LR R B FAD2 Kk, I AR RE5E
SRR FAD2 A RIKMW AL, A0S
XPH W 3 FAD2 & AT AE WA B
Br, A RCRRIEPE 2 IR R B s W, AR AR
S P& 0 H W B 3R FAD2 I SR R £ v g
YUK, Mz B AR IS 0 4 AL A oY

fatty acid desaturase 2( FAD2) ; polyclonal antibody; oleic acid; Brassica napus

AR T H Ay LU BT R U0 A ] 3 Aol 3l S A
MR E: 26 F T FAD2 EEARKZ R, W F
o i 30 K o B 45 A A0 AR LA B B Bk DY 2 4 3 AR O
T B 1] T B T R B

I BPRHRD

1.1 EEZ@EYH#

H W% R SE 5 A (Westar) WT F1 FAD2-RNAi &
TMEREE LI % i R W-4 VIR RO Bl 22 B 28
TS Pt
1.2 Xz

ARG A Zh o 2 eSS 22 KA,
W TR R A R IR A W AR 28 2R )
TOAA BR2 w0 55 s P i) 55 b b i) 5 | & il 4y
22 C,IEW R BERIAR, —R—T, AR R
BT R K 15 sh Byl LA A gt FiioK
RO AE2.5~3. 5 kg, BRI T EGE] T
WP I B A I BOR A W S e B2 B 2x AL UE (K
P ( Guide for the Care and Use of Laboratory Ani-
mals) ) o
1.3 EEiH

HRP labeled anti-IgG | anti-Mouse IGG-HRP mon-
oclonal antibody FHi Promab #2 it anti-actin Mouse
monoclonal antibody W4 F CWbio 7\ H], anti-Rabbit
IGG-HRP Polyclonal antibody ,ECL &7 & g T CST
] IR S A e AR DA R Bl RN 58 4 A I T Sig-
ma /A, Protein A Sepharose 4 F GE /A F], SDS-
PAGE BEM L 57 & W T Ab 5Tk 22 W], 8 A 5
marker i T Thermo Fisher 23 &), BCA & F #6127
& T BioSharp A7 ,

TP % 2% vh ¥ (0. 240 mol/L Hepes - NaOH pH
7.5, 0.060 mol/L KCl, 0.250 mol/L ¥, 0.024
mol/L MgCl, ) , N J5t M 43 #§ 4% o ¥ (0. 040 mol/L
Hepes - NaOH pH 7.5, 0.010 mol/L KCl, 0.040
mol/L MgCl,, 0.005 mol/L EDTA) ,fi7E T 4 °C 5
R, T A 0. 006 mol/L DTT, 0.006 mol/L
PMSF,
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14 HEBESEK

T£ UniProtKB %t #f 2 4% 2% 4 17] . BnFAD2,
RENHE FAD2 FEHARLRITIIEE .

% ABCpred Prediction Server 1EZE #4143
Mt BnFAD2 ( UniProtKB. C3W518) Z K18 B 41 fd i
JERFAT K T A, B S A A At 0. 9 (9 IF 51, i A
NCBI #5458 1 B R T s B R 7 91 L
XF, BOAIE  FE R 2 A P A B R S L BEEUE A DA K

SRR 2 ZZHKF 5 (PA F1 PB) , FhUM

PRAALAT BRA R 64T 22 BR A B, IE5 6 BUT I 2 1K
Ay SEEEE] KLH F1 BSA I
1.5 BnFAD2 %R % EHER &
1.5.1 #ha4h & WK GPEAT, o B # kR 1
1E R 4 5 BT % X B8l 3% . BnFAD2-PA-KLH £
k5 BnFAD2-PB-KLH £ KA+ 8 s it J5 , 45 L
50 mg RGBS, F5 A AOR I Q58 2 {0 7 4% L
BR A, ZmE FEMF 2 KA%R, 21 d)5,
RAPUREECES IR TE2ERRG, #17
W, Dk X 14 d, #1758 U
FEBVIR 8, 4 RIS 7 d, 5 H i kR
I, % i F 3 000 r/min 0> 20 min, Bl i, H
T Ja gLk
1.5.2 S E BBk %0k o E  BEAR AR TR
BnFAD2-PA-BSA LA K BnFAD2-PB-BSA {5 Hy
AL 0.2 pg, LA AT I A B ME T R, DI
5 000F% B¢ HRP labeled anti-IgG 18—, KA 7]
i R E (1 S 88 B 1LY, TMB W 82K 11 )5, 78 AR X
BN (OD,s,) o
1.5.3 BnFAD2 %R % % Fdikegshtt Wtk 4
BRIl , O B I 44 SR B A A vk K o
1547 Protein A Sepharose 3% )2 M7 4 fb , 3k 15
BnFAD2 il £ s Pk, 1] SDS-PAGE #§ ik i%
KEZRZYINE AT KN 5408 BCA
P HWKRFE
1.6 HIEBMZERH W-4 REHK FAD2 EE X
1.6.1 WmEHAEEORGRR W—ERH
IFESL (WT W-4 (1 T, 48, W-4 19 T, fUAE R FF1E
21 d JE R FELL S BB ) |, W A A B R
ARG, SRR 24 ] ([25 ], BFE 2 vh il &) 0
%22 Y2 000 g B0 5 min J5 , B2 ml b5 FE N
FRE LR B WOMA B & 5 ml 50% FERHE )

AR B0 45 1, 100 000 g B0 20 min, YT 4 5
JZ(50% MR 55K g w2 ), R EIR
B N o3 85 5% vh R, R I REREBR B (7 ml 15%
TEMEA W, 12 ml 35% FERERWA S ml 40% RERE
W) 100 000 g B5.0> 30 min, Y5 5K 18T P 5 190
M5y (35% HEMES 40% BEREE W Z8) , mA 3
R R RN BT W 4 55 2% v, 100 000 g &5 0> 30
min , YUIE FH /D 12 T 1) P9 5 ) 4 18 4% oo A o
WA R IG T -80 CUKFMRAE, A B L7 4
CHAT,

1.6.2 SDS-PAGE % #%& &t  RYE SDS-PAGE #E
Jie e il 37 (b o B R W R A R A ] e
st ) 8 B P 1 43 5 S VR BE R 10% , R 400 s Wk 35 Ky
5%M) SDS-PAGE HEE, HFEA /338 SR (1 T
R NN A3 AN, A 2
BCA T A E & )5, 58— LA &, H Mini-
PROTEAN® Tetra( Bio-Rad ) & Ze -1 THEHE HL VK
1.6.3 Western Blotting 7 % & H 3£ A iy 3% ) #-4X,
FAD2 & & &k FEShE L SDS 3N M Ik i 5
UG, A2 NC B I 2 5% M ERE 95 M 1
h,—#T (anti-BnFAD2 Rabbit Polyclonal antibody , #i
B A1 0 1000, anti-actin Mouse monoclonal anti-
body, #iBE L A1+ 2 500) % & ad %, I PBST 22 uft
VSRR AT VR IS JS im A R 9 1t (anti-Rabbit 1GG-
HRP Polyclonal antibody , #i B kb A1 : 30 000, anti-
Mouse IGG-HRP monoclonal antibody , #i B¢ Hb A1 -
10 000) , EWRPFE 2 h, Yl )5, i/ ECL {5 &
AT R,

2 GRS

2.1 3K FAD2 MERMATNFILEE

T£ UniProtKB %it#f 2 4% 2% 4 17] . BnFAD2,
HEHE FAD2 & HZ MR T 95 B, H UniProtkB
JEH15 R C3W518, e FE N BT M - (] 1A) , J&
384 AN FERR ALY 4 S RESE ) A B (Wl 1B
Jfi7n) . ABCpred fE£8 R G X% R LR )7 5 1T B
20 B TR IR 300 TR0, BRI 55 R A5 0 R A A K
T FURERAE R, T HE T R o e
PEFINA>H I 0.9 BYIXIR (1 C) . B TS,
SRR 11 03 40 M A7 A0 e i, FRATTSE 557 1 40 e
Jo 4t v I HL 00 3 B0 v ) DX 8, 7E NCBI 25040
JE ORI SR AR T R T S AT O, B e R
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PA:VSPPSKKSETDTIKR (9~23 aa) UL &% PB:SHR-  JRZFN (A4 M X & FERR A AN 1 B F R ZH8
RHHSNTGSLERD (140~ 154 aa)2 R Z KRB HFiR).

B Transmembrane domain

t
i [ o E—
T

PEPTIDE A(9-23 aa)  PEPTIDE B(140-154 aa)
VSPPSKKSETDTIKR ~ SHRRHHSNTGSLERD

5 29 148 174 210 223
-[GRMQVSPPSKKSETDTIKRVPCETP] -+ TGSLERDEVFVPKKKSDIKWYGKYLNN]....[HPNAPIYNDRERLQ}----

A :BnFAD2 25 i 0. 20 2 137 ( 18 A S JH T UniProtKB ¥ ) ; B : BnFAD2 25 [ 5 BH 445 M 177 11 5 40 S IR BE e #3657 45 C . ABCpred 7EZE R 40
X} BnFAD2 B 4l 3R i Hi SR e A RO TR 45 258 . RIBEZR 19 7R 6 2 BRI 2 BE R J5 91) Ty HE L SR PR R A 00 43 408 0. 9 1y IXI

1 BnFAD2 HRERAITHN

Fig.1 Epitopes prediction of BnFAD2

HBIE 1 (Mass spectrum, MS) #1472 K4 2E =380 A 2 ( High performance liquid chroma-
ZERNE 2 WR, BnFAD2-PA AIXT 7> T BN tography, HPLC) X%t 2 454 LAY 22 MK it 47 4 % 3 #r
1 776, BnFAD2-PB HAEXT 43 F i 1 892,2 4% (& 3),BnFAD2-PA 4} 80. 19% , BnFAD2-PB

JRI 2 A X 4 o S B EARAT HI4lEE A 96.24% (£ 1)
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Fig.2 Identification of BnFAD2 polypeptide by mass spectrom- Fig.3 Identification of BnFAD?2 polypeptide by high perform-

etry ance liquid chromatography
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&1 BnFAD2-PA A% BnFAD2-PB i E 531
Table 1 Purity analysis of BuFAD2-PA and BnFAD2-PB

% i B E] (min) W THT AR R (%)
BnFAD2-PA-1 5.79 105.62 1.43
BnFAD2-PA-2 7.29 86.84 1.17
BnFAD2-PA-3 8.43 52.64 0.71
BnFAD2-PA-4 8.74 11.27 0.15
BnFAD2-PA-5 9.43 1172.24 15.87
BnFAD2-PA-6 9.65 5920.83 80.19
BnFAD2-PA-7 10.25 29.87 0.41
BnFAD2-PA-8 10.91 4.01 0.05
BnFAD2-PB-1 7.53 13.64 0.26
BnFAD2-PB-2 7.76 85.14 1.65
BnFAD2-PB-3 7.91 45.29 0.88
BnFAD2-PB-4 8.06 4 954.90 96.24
BnFAD2-PB-5 8.31 37.84 0.74
BnFAD2-PB-6 8.58 11.84 0.23

2.2 BnFAD2? iR ZREMEHIKE

W TR S B 5 5 7 d SR 4R Y B I R AT
ELISA 1050, %58 SO . Wil 4 s, 1 550 2
SYAIERUR)G X BnFAD2-PA 5 BnFAD2-PB )ik
ERFEAE T PERNL . 1 S RBER N T 2 55,

B4 47 Protein A Sepharose 5 24T, irfs
B A M BT 10 A5 B IS 4T 10% SDS-PAGE
BERCHLYK, W S s, FEAR A AN b iR e
KT 150 0004 A 571, 5 58 B LR 73 554 M A
AR SR, 4E50 000 LA 5225 0002 47 47 P 4% , Bl
PURERE AR EE UL 1R/ S PR R/ INVHAE,
PUIRLEH 528, BCA W5 245 B0 F6 B 5 % 90 iR i
IR 0. 57 mg/ml, 3RAGF I PR = 5 B s vk
45.7 mg/ml,
2.3 HEZHFZERT W-4 REHA FAD2 EAR
KEE

SREFE SR T M R S 9T A B oA T 9 8 1
AT BCA VR B FEAYR IS FEAS I 1A B
BAFUHRAL 2 pg, WEME AL 1 pe, 17
FAD2 % 1Y Western blotting K50, H:Z% F & 6 i
N, WT W-4-T, {8 W-4-T, fORIELL S WT W-4-T,
£ W-4-T, AR F 1 B B 11 5T DA B P 5 9 2R
JEHAIREFEOS 00025 A7 K il B 4547, WT 4541 fe e, 1M
W-4-T, {055, A3 AMEARZE R AR,
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Fig.4 Immune effect identification of BnFAD2 polypeptide
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Fig.5 Identification of anti-BnFAD2 rabbit-derived polyclonal
antibody by SDS-PAGE
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M 1 2 3456
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ARFPHFE N RESEA, 1,4,7 8 W-4-T718;2,5,8 5 W-4-T318;3,6,9 5 WI;B EpHiJF A A BEA, 1,4,7 5 W-4-17 18;2,5,8
N W-4-T3 18;3,6,9 8 WT;A,B B ,1,2,3.—H N anti-BnFAD2;4,5,6: —4iJ anti-actin;7,8,9 : —Hi A FBEHT I ; KR — AR B
AR B0 ;€ B, 1,2, 3 BIEN TR E A BEAR IR WT W-4-T3 4 W-4-T7 £, 4,5,6. M H R EH , FEAKIK T WT, W-4-T3 18,
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A B

W-4-T7 18, —$Hi M anti-BnFAD2, —H1H anti-Rabbit IGG-HRP Polyclonal antibody,
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Fig.6 Identification of FAD2 protein expression in different generations of Brassica napus cultivar W-4

REHTAAR TR S 55 4 | Geie 2k 7 vk RS 17
TR 5 A= e DA S AR A e Xt i) 18 K itk Ak
IR T AR R 1 5T G R R IR A 2 R DL
BB MEmAEE 2. it Szl shyit
TRAH L, %o Ry S P BT AR 0 TF 2 R 28 2% 12 B4
HHTE AR NS, R bR RS Ho e bt
SRS ARG HE . H AT R RSN RIS A H R
(5 SOk AAT S i PR, EA SR EA R
DABRAE A 1 RRAE TR R 07, A AR 1 2
FEREPLIAR , HA Z R RN BIRE ST, AT LU MR Mo
RFSRZ R PR PR R AR, MEHSKE
FIRIARAS , 52 B 2R R R G HI1 2, a0 AR B
SERRRAE AR T R/ B LA R A B K M A
FAD2 2567 T P Joe ) b 14 B8 1, 03l 4 % 43+
i KN ka4 171, B 4 DEREIX, R R R
KRG B HEHE AR, A A
Yr2é  ARAINE IURAE M 22 K, PR LA I ) 2L AT 5 o
PEIRE B R 1 b, AT DA e 4 5 R A0 3R 45 1)
TN KB TR A S, AR B £
SEREPLIR RS T R 2 M A 2 A RO, $E
BT U BE

AW R T AE WA B 2% 53 A, AR A% I =E Bn-
FAD2 IR Z TS, 2 Z IG5 IR A
WIESI Y RIS HIR . BnFAD2-PA KB T 15 1K S
KRGS — X Z ), 22 FEY FAD2 LA 7
51, BnFAD2-PB IKBE T M5t X, M= FAD2 1Y
FetEe s, R TR A e 15 30 1 S R 2 ok bt
T XIS FAD2 A 2 AR EHTE A AT, AT
IR FAD2 3545 17 5 R0 8 1, 1

B A FAD2 R %

FAD2 2 3 2 % Ak >y S 9 2 1) % gk it , i
FAD3 JE&5 03 R s £k A S JRR 2 10 S S g, 3k 19 >
it [ st A7 T 40 B P 5 I L, 7 i D R A R s A v
TR R, AL REN P IR Bk,
24 FAD2 F1 FAD3 Aede BTG PEA T D RERT , 2 LA
TR TSR R AR AR R AR
Fo 4515 7= 4 e IV 31 R R I JRR R 1) EL A A L AR
FIIRT ST 45 R 0, FAD2 AE MR ITAE)S 21 d &4
BB, A A e R — 80 W4 B IR R
355 LAAR AR 5 A 5 o 35 PR A e o s s 55 4 7 2 1
JRFIRM BN, 2 F A ST REF R s
T FAD2 B, AL RNAi B )5 A &40 il
FpFrn FAD2 %6 5200 ARBRSE v, SR B A4 A H
WL SE AR WT LISz RNAL T 4076 35 PR 0 3 32
Tt W4 g ARk BB SR S | i B
JBT, 4 B WSO L N 5T I 2, 11 5T B4, BnFAD2 il %
S BB BT RE A G 22 B 300 S 7 r S 0 380 AH 1 40 I
WIEFEA T Western blotting 1925 5 /R W-4 A4S
FIHACFEA FAD2 FE A RIBHR WT 2 TR, £
AR REAR T W4 R R AR AR A FAD2 2
FREEARYE R — B, HR 1% RNAL TR 5] A
(bR sh oo, L 8URR S AR AR
i, RNAQ 4055 5L K AL 32 5 Fp W-4 19 FAD2 4
BURE SRR B M HIROR | 811 1% BnFAD2 HIE 2 50
BEPLARAS 2 K B B IR PE G IE , N R OE 5
LSRG AR AL T FAD2 8 128 3K B e A4
PEAN, G B A o | B 257 (4 07 5 AU AR 41
WFFE L5 TARAT ) o IR AIE PN VR R S 3% FAD2 [k
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