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Abstract: The delta-12 fatty acid desaturase (A'® FAD or FAD2) is a key enzyme that catalyzes oleic acid to linoleic acid by
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dehydrogenation at A'? position of fatty acid carbon chain. In peanut, reduction or loss of FAD2 activity could enhance the
relative content of oleic acid in kernels, and improve the quality and oxidation stability of peanut kernels and products. RNA
interference (RNAI) technology could lead to non-expression or down-regulated expression of AhFAD2 gene. We constructed
two RNA interference expression vectors with the inverted repeat sequence of partial AhFAD2 gene, which were driven
separately by cauliflower mosaic virus (CaMV) 35S promoter or soybean agglutinin lectin seed-specific promoter.
Homozygous transgenic lines carrying the two constructs stably in genetics were developed by peanut genetic transformation.
There were no significant differences between the transgenic lines and the control through investigating the main agronomic
traits. We analyzed the transcriptional level expression of AhFAD2 gene in transgenic lines and the control by real-time
fluorescence quantitative PCR (gqRT-PCR). The results suggested that the target genes of transgenic lines were likely
suppressed by RNA interference, but showed different transcriptional levels in different peanut transgenic lines. Compared
with untransformed lines, the resulting down-regulation of AhFAD2 gene resulted in a 15.09% or 36.40% increase in oleic acid
content in the seeds of transformed HY 23 and FH1 lines respectively, and the content of linoleic acid decreased by 16.19% or
29.81%, correspondingly, the ratio of oleic acid and linoleic acid (O/L) improved by 38.02%, 98.10%. The oleic acid content
had significant differences between the two transformation constructs, and also among different transgenic lines. Moreover,
the inhibition effect of RNAi was more obvious in the transgenic lines with FH1 as the receptor, and with transformation
structure driven by seed specific promoter. The suppressed expression of AhFAD2 gene enabled the development of peanut
fatty acid, which indicated that RNA interference would be a reliable technique for the genetic modification of peanut seed
quality and the potential for improvement of other traits as well.

Keywords: peanut (Arachis hypogaea L.), A%faity acid desaturase (FAD2), RNA interference (RNAI), transgenic, the ratio of
oleic acid and linoleic acid (O/L)
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Fig. 1 Transcriptional level of AhFAD2 gene in the
developmental seeds of different transgenic lines by
gRT-PCR. Black columns represent the relative
expression level of AhFAD2 gene in the immature seeds
after flowering for 30 days; twill columns represent the
relative expression level of AhFAD2 gene in the
immature seeds after flowering for 60 days.
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Fig. 2 Phenotype of transgenic peanut and its untransformed control at the harvest stage. (A) Phenotype of
untransformed control HY23 (CK1). (B, C) Phenotype of transgenic lines H1108 and H0319 harboring Lectin and
CaMV 35S promoter, respectively (HY 23 as a transformation receptor). (D) Phenotype of untransformed control FH1
(CK2). (E, F) Phenotype of transgenic lines F0104 and FO904 with Lectin and CaMV 35S promoter, respectively (FH1 as
atransformation receptor).
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Tablel Theinvestigation of major agronomic traitsin partial transgenic peanut lines

Transformation Variety/line Weight per Weight per The matgre pod number
structure hundred-pod hundred-kernel of single plant

CK1 HY 23 152.23+3.24 60.24+2.11 11-18
) H1903 149.41+7.01 57.32+3.13 10-17
g';\le:ti' n:FAD2 H1108 150.31+4.12 58.32+2.41 10-15
H0109 152.32+6.02 60.41+3.32 11-16
H1308 147.23+9.12 590.31+2.24 10-15
FI;?\ISASu FAD2 H0319 145.43+10.14 58.38+2.42 11-15
H0104 151.15+9.55 57.35+2.24 10-17
CK2 FH1 242.11+6.01 81.22+8.02 11-17
pLectin:FAD2 F0104 244.12+2.34 90.40+2.45 10-16
RNAi F0101 238.21+6.41 87.31+3.11 11-17
p35S:FAD2 F3501 245.44+5.23 91.11+5.23 10-15
RNAi F0904 239.44+4.21 85.16+4.11 10-17

®2 HERRENNPEIEREMRANSE

Table2 The contents of major fatty acidsin transgenic peanut kernels

Transformation Variety/

The contents of major fatty acids (%)

structure line C16:0 C18:0 C18:1n9c C18:2n6¢ C22:0 ol
CK1 HY23 11.79:0.06Aa  2.50+0.02Cc 44.10+t0.04Ff  34.48+0.17Aa 2.80+0.19ABbc 1.28+0.01Gg
_ H1903 10.40+0.20Bbc  2.98+0.07Aa 51.35:0.28Bb 28.00+0.03Ff 2.71+0.01Bbc  1.83+0.01Bb
pR';\Iegti'”:FADz H1108 9.83+0.02Cd  2.35:0.03Dd 51.67+0.55Bb 28.68+0.33Ee 2.84+0.01ABb 1.80+0.00Cc
HO109 10.48+0.09Bb  2.51#0.03Cc 49.72+0.09Dd 30.14+0.09Cc 2.72+0.02Bbc  1.65+0.00Ee
H1308 10.24+0.05BCbc 2.83+0.04Bb 53.69+0.07Aa 26.19+0.05Gg 2.62+0.00Bc  2.05+0.00Aa
pR‘T’j’/f;FADz HO319 10.46+0.18Bb  2.42+¢0.01Dd 48.13+0.39Ee 31.02+0.06Bb 3.05:0.01Aa  1.55+0.01Ff
HO104 10.13+0.01BCc 2.80+0.01Bb 50.54+0.09Cc  29.36+0.03Dd 2.68+0.05Bbc  1.72+0.00Dd
CcK2 FH1  13.04#0.05Aa  2.93:0.01Cc 37.20:0.03Dd 40.51#0.12Aa 2.31+0.00Cd  0.92+0.00Ee
pLectinFAD2 F0104 13.14+024Bb  3.19:0.16Cc 55.22+0.04Aa 24.87+0.04De 249:0.04Bc  2.22+0.01Aa
RNAi FO101 10.41#0.19Bb  2.97+0.07Cc 51.35:0.30Bc  28.01+0.03Cc 2.71+0.02Aa  1.83+0.01Cc
p35SFAD2  F3501 1021#0.05Bb  2.84+0.04Bb 53.48+0.07ABb 26.50+0.05Dd 2.62+0.01Ab  2.02+0.00Bb
RNAi FO904 12.79+0.16Aa  4.70+0.18Aa 42.01+0.15Cd 34.36+0.28Bb 2.26+0.01De  1.22+0.01Dd

CK1 is untransformed control HY 23; CK2 is untransformed control FH1; capital letter represents significant variation at the
0.01 probability level; lowercase letter represents significant difference at the 0.05 probability level.

3] 26.19%-31.04%, V-3 FF& 16.19%; Wbt
M 1.28 425 %] 1.55-2.05, FHE T 38.02%.
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36.40%, I IRIE N 48.44% (FO104); V.3
iR 5 M\ 40.51% | % %] 24.87%-34.36%, 34T
[% 29.81%; HVHL A 0.92 #im 3| 1.22-2.22, F
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Fig. 3 Percentage increase on the ratio of oleic acid to
linoleic acid in different transgenic peanut lines. Twill
column represents the increasing percentage of O/L ratio
in the different transgenic peanut lines, compared with
that of control HY23; black column represents the
increasing percentage of O/L ratio in the different

transgenic peanut lines, compared with that of control
FH1.
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TR ) IR 45 T S WA AR (W R 540 . R RR 1 A2
Ko R e 21 B P A AR AR 8 Lectin S 8T
JFh R SRR ST, AUER TR E B Bk S
RNAi #ijiifil AhFAD2 JERRIK, — MRS
PRAE AR T o A 7 TR A R A AR A A A 7
KEMIE S Z—, AWFAD2 KL A8 17 IR AR i
RGP, MOFFA IR & 2 2 R A B2
K, MFFRERESIFRER AhFAD2 RNAI #41k
SR, AR AR AR T 5T A T2 A SR 1

LTS

32 HERFETEMNMOL ILLAEREERS
FAD2 S fb il B 7E R Wi iR ks C12 v i
A BT R 1) D HE T, S5 AR I A P R | I
R o VI G . FE4EH AhFAD2A i AhFAD2B
PR 5 R s s ) 4 LA AT 1, (RN R  R
S TTERAS IR, ANFAD2B K2R 58745 (14 57 ik 1 o
K—26 AhFAD2A it [X. 448 {3 — > 5 AR FU il
G Bl TR L 2k, AR A — R AR
TEAFPRL I SR R MR T AhFAD2B %8
AR B FRIBRE R TE e R, WIAE AR KRS 3%
B R SR YRR 5 PRSE IR (R 2872 | 28 AR Ak fHi
FIEMRRYER , AR AT ik 759%0A 111072
AWEFELL HY 23 2 AR 5% FE R bk R D rh
WAV HL A 1.28 #R e F] 1.55-2.05, FIHE T
38.02%; ifii FHL A2 (4 9 5% Ak 25 44 b 7 Hp 3 0 He
M 0.92 $27EF) 1.22-2.22, V4R T 98.10%.
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AN 2 A AL A BAT 0 2 RURA LR 1T I L 42
MR R AR [R] . DA R B, e fb Az Kk HY 23
AhFAD2A 3 [H & A 58745 , AnFAD2A 4 it (14 i A<
A H&MALThRE, Wit HAER ) oL H5HAbE
PR AY SR EUAA AR R s T2 AR FHL #5507 12
1§15 ) AhFAD2A il ANFAD2B K:[H, 7k O/L 4k
FHARACETY $5BEBA TS AR 0 A BER A
P LR ELA R S5 AR OR , AR R, sk
K |, JFAE 60 d iy HY 23 Il FH %5 3 K bk £ (]
AN BCR R S A B 22, (AhF HY23 2%
RZEA5 ) AhFAD2A A B iyl iE M LI 225
I L DR Rl - FAD2 5 DR g 4 R A R
ANFAD2B SER I 225 1 25 5, OIL 2 i iR 5k
FEXHRAR . FHL 3z ki 5L bR R AhFAD2A
il AhFAD2B 5L K ik ¥z 2], R e
FTHER & fEF O/L SV 15 HY 23 S 32 Rk i e Bt
PRk R A5, (EIM R & A OIL A4 v e 32 AF X
[N

DAAEAEINSE . ARAE . KAV e i R 3 [N
W R, hpRNA A3 (1477 53t i i R DT R SR s
FCJZ X RNA . RNA M & AR oy A a1,
PIThSE FAD2-1 KR 3'UTR (Untranslated region,
UTR) 219 bp A BEh T4 A BL i) hpRNA 2544, i
5T L R M S R 5 A 67%4 5 %) 85%. i
5% FAD2. FAE1 WALl & F BB
hpRNA £544] , ][] B 410 i 4 56 R i S b b FAD2
5 FAEL WA BER AR, iR & & mibs 85%
HAEIFFERM, LiuZAEH 26+ 36 ghFAD2-1
SER Gk, LG SE AR AR R R R A 15%4
FENT 779 SR, ASHT TS WRPAZ (R R R R A
{18 2 5 DR AR 28 v T R 5 2 e 0 19 3 4 53.69%
55.22%, O/L 435k 1.55-2.05, 1.22-2.22, %%
5 W K H S5 AR5 B RNAT S5 3L R 762 Ty AUkERL
O/L #ir,  pioH 248 2 F 5 v R A Gt L
AWNEFRIBEAELE R RNAI 51, {H3CH
WA Nk AWFAD2 JE T4 F Be i & . [H)

http://journals.im.ac.cn/cjbcn

— S ARG 7 A B AN R A S R PR 2R B Atk 2 ]
FEAEZE S, DO HAAR P 5% JE R rh o iy kA
eI AN R B A 52 R FE TR AL 0 A [ 4
P 2N (B [RIREE ) hpRNA A5 (4 56
i FAD2 JE[R ek, FRATRN B vk Ha 2512907 78
A B SR A5 R S A ATETR SR . AR SR T
ZERA L ZEFEAR K, nlfge T e fE L I B
57 B AN R 3 B T A [] A 0 ) 25 SR
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