Y TREFAR
Chinese Journal of Biotechnology
ISSN 1000-3061,CN 11-1998/Q

(EYTREZER) MEERBX

H - 164 AnFAD2 =R #ifil| 3k i) 6 B IR J5 AR i

= BV, REEESE, HEERCPE, MIEE, BEH

DOI: 10.13345/j.cjb.170508

WA A December 2

MzgE R Hi:  2018-07-10

g1 g PN, EAESE, HERSP, MR, . fE4: AhFAD2 B RHIHIRIE M

FREARI M. AW TRE243R. hitps://doi.org/10.13345/j.cjb.170508

@NKitassn

www.cnki.net

WIS ER: EHmBE IR T, ffh NSRRI 2 DR e R HEBUER . BN g 8 R S5
B HEMBAR L E, HEdFRATITF B8 FE TR HEROE e 5 H e fa 4 )
FIRE RN (RIEM S 2R HERRE IR, WTEAE MARE. & BIRTTRS. BEHNC g e F 1
FRAE A 1 DURG S A 0 BRI B8y e R K B e 1 o 3 R I 2% 18 R R N e A A (il
R ERZEB) AN T AR BEAE Y A RAE s 2 ARWE TR A B . Bl RSBl 77 &g
BB TSCSR R, AR ARANGGAT 9 S AR BUT s R fF N 2 LA R 5 [ A R A5 T i
AR BOARDRE,  IEB OIS —HIVETE 5507 f759 . 807, A0, doE thE A ROt ERRESS
N ERF T ERRI A BRI, SR ERG— 25, AMRBSOLSCEH | 1E# . HUA AR R A,
FURTEE T g A HEAT > B0 IE

HREEIN : AU TIgR i EE I S (R E2EARIT] OsfiBoO) By REHARAREL, £ (hE
FARWIH (MZRREO) ARG & LA 5 405 T N 7 — B R i, LR BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN RE R . B (o B AR (RIZRRO) A2 B 5l
R H L SR TR 28 3 4 0 ) (ISSN 2096-4188, CN 11-6037/Z), it AR 29 W T AT 285 i b X 4%
RSN IE 2 AR



2018-07-10 19:42:54
http://kns.cnki.net/kcms/detail/11.1998.Q.20180709.1036.001.html

G/ avm sme anranz sRAuzsnrEasrs 1 (P
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Sep. 25, 2018, 34(9): 1-9

DOI: 10.13345/j.cjb.170508 ©2018 Chin J Biotech, All rights reserved

- RAPEIFAR -

E AhNFAD2 ERIFIREINVNEZER RO

wEFWY, FAEE, BRI MREES EF

1 WRERLBZREMHEARFRD D , IWFR FE 250100
2 WKREBEYEEURELBESELASRE , UK & 250100
3 IWRERULBZEREHIEAD , ILFR SFm 250100

®EW, BEE EEFEFY & WE AFAD ERIFHREHEERGR 2. EWIRZFR, 2018, 34(9): 1-9.

Xu PL, Tang GY, Bi YP, et al. Analysis of the peanut transgenic offspring with depressing AhFAD2 gene. Chin J Biotech, 2018,
34(9): 1-9.

5 Z: FAD2 (A fatty acid desaturase, AYFAD & FAD2) & 14 i &% 72 IS By B8 o8 4k AV 42 L 84 Ak T2 ik R 69 %
HEF, LA T, FAD2BEE M T HERKETREFF4 P IR Aa4F, K& TL A AT K R H 5 69 56 i Ao A AR
. BN AT 4 M &K Lectin 2 #)F A= CaMV35S & #) 7 4K 3h 69 458142 & £ AhFAD2 % [ RNAI T4 # 4
ANTCAE, RFTUAFIE LS (FHL) FefLF 23 (HY23) A <tk, i Lk 2 M4y, e R4 AEH LR
oW E, BEARRAEATZREIMREFLLAAFBEAALA R, FHRLZESHAA, EHEARKRERFH
F AhFAD2 A R## ZK-FEB T A, AMEEZFRE TN THSHARNERAREAMTHRTRSZ AN
R, FETHRSESN-FHRZT 15.09% (HY23 A £ 4K), 36.40% (FH1 A %4k), AApt), BhmERSE-FHT
7 16.19%. 29.81%, & Irb-F353E e T 38.02%. 98.10%. EH A HA A MR AT 2 FRG; LA FHL
A xRy SR AR B RAT R ABRA TR F B 50 T IR e 4L M, RNAI 4945 X R 2 2, i RNAI
HAMH A FAD2 A RMEAL, TUARRBHEEFLBREE. ZRAKEZTUAARES R FAARBHLE,

XA A, AEIEB AR, RNA TIH, # 4R, wikL T ihigib{d

Received: December 23, 2017; Accepted: June 8, 2018

Supported by: National Natural Science Foundation of China (Nos. 31201272, 31470349), Agricultural Improved Seed Project of Shandong
Province (2014-2017).

Corresponding author: Lei Shan. Tel: +86-531-66659435; E-mail: shleil025@sina.com

ERAABEES (Nos. 31201272 , 31470349) , LKREBERILEF TR (2014-2017) &Bh,
P 4% H iR Bt (R P 45t B ot 31k



-:- ISSN 1000-3061 CN 11-1998/Q 4E¥ T =3k ChinJ Biotech

Analysis of the peanut transgenic offspring with depressing
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Abstract: The delta-12 fatty acid desaturase (A2 FAD or FAD2) is a key enzyme that catalyzes oleic acid to linoleic acid by
dehydrogenation at A2 position of fatty acid carbon chain. In peanut, reduction or loss of FAD2 activity could cause to
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 types of 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 had been 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 (qRT-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'*fatty acid desaturase (FAD2), RNA interference (RNAI), Transgenic, the ratio of
oleic acid and linoleic acid (O/L)
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BEEARUEETFHER 8 £2, At 28 ERFBRXFITMIEFBERTENER
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FERRERA R A EMR , Mm%, K2, 81,
IR ZEYES 7 RIZI2], peng SR I
EFEEH FAD2, BERFERIEKES 1 (Fatty acid
elongasel , FAE1l) ERA@E R EBMWAF RNA T
ik , ArE FAD2, FAEL BRI RIE | fF
BHERNMENFHINHBREEN 15%RSE
85% ; ZAEMAEMBREE THEE 10% , HH3F
BEEN 0%, Lee EEIT R X RNA 45 53] Hl i
F FAD2 ER , KRBT EHEK. KSTHEMER
BB #Y5 1%, Kinney & 1996 fFi&id I X -3l
B, BIK FAD2 WESEM , FREERAKEM
MRS EM 67%RE EET 80%, Buhr Z N F
A RNAI ARMFHHREXBBER (FaB)
FAD2 ERM KL , REBTERFHEBA S HEN
HERAZM, Liu SEIHERFRREED
FI BB hpRNA (Hairpin RNA) & |, #4l
GhFAD2 ERM KA , FERFHTHRNESE
M 15%REE 77% , WHEESEMN 60%T &2

4%181, Chen BT RNAI T3t FAD2 EE I RE |

EREHER T, RLMF HEREERT 77%,
BIZBREHMET FAD2 £EE RNAI #f
FREEHSE , BIRFENSE , 25IFRBR
&M% E (Cauliflower mosaic virus , CaMV) 35S
BHFHMFRFERENRIRESR (Lectin)
B TR B EE ANFAD2 KB AL ,
R8T —H#t PCR # U HY PR 14 % B EAEK S, &<
MREWEM L, 2BERNL, BETE,. 5F
KERNFILESE , 3RS 10 MEEBANEER
#F. FA gRT-PCR Z# T AhFAD2 &R £ &
PHRERNTERRMFPANERRKEREER ;
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PETHEAKRNEIERZAER FASHEE
ENETHIRERNRBERATHFHEHRS
EMARK,

1 MBEF%
1.1 HEHR

T4 Arachis hypogaea L.@m¥f : {68 23 &
(HY23 , CK1 EDEHERXN R 1), HLFRERE
WRAiRE ; £ 1 5 (FH1, CK2 Bl ER
N 2) ALRRLREFRFERTESHRREM.

CERERKRBARZR FBET RNAI KK
KARFENSEN FAD2 ERAIMNESL£HE
AZHEIE FHIMEOR HY23 3k, XH D HTHIIL
HY23 A ZHHHK RS : 201301021903 .
201301061108, 201201030109 (B FHERE 3
¥ Lectin , F X% 3l &5 7 H1903,H1108, H0109)
#1 201302011308, 201202100319, 201202120104
(FEEARBEREFZEF CaMVv3ssS , T X5 5l
E; H1308, H0319, H0104), FH1 1 Z kMK
% :201001010104, 201001040101 (FEM FH &
B3 F Lectin , T X% 5I® 5} F0104, F0101) A
201002123501, 201202060904 (AR E RIE B
3 F CaMV35S , T X 7 A& E R F3501, F0904).
BEXERNERRFEERNBEYMEE LR
BRULNEZEREYRARFRP LR RIEE
IR E
12 W

Taqg DNA R&8. PrimeScript 1l 1st Strand
cDNA Synthesis Kit, DNA % ¥ £#r 4 DL2000
B KiE TakKaRa £¥ TEBMR AL A, TransStart
Green qPCR SuperMix UDG M BitmR&XNE4 Y
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BARBRL T FTEMEY RNA RIER IR &
HitREBFEYREBRLT, PCREIYHLE
BEITEYIBERLATER. HRGHE>H
B O 5 A,
1.3 EFRHKZEE PCR 519t
BREGKAEESYRITEN , A Primer5.0
BI¥NR IR IT K EE PCR 514, BIMEHK
HEBETEYMIBERRSERARE K.
gRT-PCR #2l& £ AR FAD2 ER# FKFE
WEI¥F5 ,FAD2-F :5-CGACCGCAACGAAGT
GTT-3' ;FAD2-R :5-CCCTCCCTGGTGGATTGT-3' ;
BEAS Actin EREZKFEHRUSIWFS
Actin-F :5'-ATGTATGTAGCCATCCAAG-3' ;Actin-R :
5-ACCAGAGTCCAGAACAATA-3,
14 FH&
141 REBENHERKRRSE
KR ERIHITIRBEL FHL I Z R RNAI #14]
AhFAD2 ERFRIEM 2 TR {LEMHEMRERT
ARERRIS], FEREAE | B HY23 AZE#ITTE
BEMEAL (RERR) , &4, HIRE 2 MRALERN
PCR A PR ER T, 4B 20 #k , B HERK
PCR F=¥I£NFRIE, RRT 24 FHL A HY23 1Y
BER T REHRZ 34 RIBEET4HE, HiEEWE PCR
KM, DNA FHINEREETE , FRRBLEEN
BARERENASHKR 101, ATEEER.
142 AhFAD2 ERE#ERSRNERKFEIHT
REBIAREEFEDRBEERAAMEEY
RNA RERBURFIEREN S Z , P RIRIER
R R K IFFHE R BRI /5 30 d #M 60 d RELF
MFHE RNA, EADPRKEITNERLE. K
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B, BL0.2-0.5 pg & RNA £ 1.2%IR A E AR B
K, BlE RNA W TEM, BL0.5 pg & RNA,
£ 10 uL AR H S8 TaKara PrimeScript Il 1st
Strand cDNA Synthesis Kit I2LZBMEZHE K
cDNA S5 —8 | i 7 T-20 C&H.

EREZHNHYZHEERGR 4 MRS
# (‘BFE Lectin B3I FH 24 ,CaMV35S B3 ¥
B2 ZHEAFHIHEERER 4 NELEH
(‘2FE Lectin B3 FH 2 4, CaMV35S B3I 78
2N, BTEHE Actin ERERSLH |, ERNRKE
ERN#EERTD 7P FAD2 EREZKEREE
RBITDW. B—HRANRNUIGER 3 NEYFE
g L ENKRZKEA 2VTHRT.

WHENEE PCR REAEREIE : 10 uL
2XTransStart Green gPCR SuperMix UDG , 10 umol/L
PCR EM@ 5| ¥MKR @5 ¥ & 0.4 uL , cDNA ER
2 uL (£9 50 ng) , Passive Reference Dye (50x) 0.4 uL ,
ddH,0 #MFEAEFRE 20 uLo RBIEH : 95 CHEMR
A 2 min ; RS 95CEM 10 s, 60CIRAIE
7 30 s, # 40 NMEIR. RAIH ABI 2R 7500
B HEE PCRUTK.

143 HEEREKRREERZHEREE

FEBEIMNRLERFE , NHEERENE
ERRERNBHKS., BH. £EHRBHEER
EHTEE, WRENTLE  NESEEARET , 25
WA ERERKRN 10 NEKk , SRREENI®
10 MER , HEBRE ; 2/, BEYLIEE 100 ¥
WERF , TEECE ; SIHERERERE
1.44 SiBiEZE (Gas chromatography , GC)
BRUEERTTEFNERRARR SR
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EOARFREETEN TR, WEE
REREAFHNAEREERTHNSMHIE , ER
HREEARSNERKRRH#TEEIR, 25,
SEFTERZHERBENE LN RS K ENE
R ESINRBEHNEERKRRS , £
23 NELEY BRI EHER 3 ANNE
RELTFHENERIEASHEBENENR ,
FMEM 10 go 2 Sukhija SR — L L
RAIEREHH®TREELC FIARBERER DB-23
(60.0 mx250 umx0.25 um), #NEF FID 270 CHY
S M ® M Agilent 6890 , & E E Fr GB/T
21514-2008 S A M FREMFERA R R HEEE , WE
B AR E R b K 2 R R 9 A 3 R D SE AR,

2 HREMN
2.1 AhFAD2 EFEFHREREEMFHEEER
IKFE 5 Hr

gRT-PCR ERETR (B 1), GFHERNTR
M, B4 AhFAD2 ERMMENRZEEZHE
AMREREEFFHPEOEFTRARENREK , B
BREEEEFTEABN FRAMELED, PR
ANABENERTEANZHEERKIATE. R
HY23 REHM 4 MNEERAKR  ERFRERD
(f6/5 30 d) , SIEHRERXNRMEL , FTll AhFAD2
ERMMEXRIKIE TFFIEES 8.45%-51.30% ,F
BTk 23.70% , FRRMEEBFF. CaMV35sS

& : 010-64807509

1 AhFAD2 EREFEHEERKRLEMWTHH
HRIKE

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.

B FRFNEAEHNFIEITREES B A
34.95%, 12.46% ; MEMFAXBEFH (/5 60d),
AhFAD2 ERFRAZINEAEIH , ERMEXRE
ETHIEERN 20.14%-88.98% , F# T 68.76% ,
MFRHFMEBF. CaMV3sS Bz FIRBN K F1L
SZHFETHRIBEED AN 82.96%. 54.56%., M
FH1 AZ @M 4 MNEERKRT , SEEERN
AL, /5 30d XK EMF+ AhFAD2 ER K
WNFFETHRIEERN 16.38%-80.47% , FII T
48.88% , M F4FF M B3 F. CaMV35S B3 FIK
BN ERILEHNFETRIEBEES BN 74.06%,

23.70% ; Mitj5 60 d & FH , AhFAD2 E R &Kk
FEHNNHEHERAE  MANKREETRIEER
31.16%-94.4% , PG T B 71.04% , T FR 4R
zF. CaMV35S B3h F IR K F 9 T RIEE 5 5l
77 86.00%. 56.09%., H it , M FiFFMEEFEK
T, W& AhFAD2 ERRENBRERE ; &
BUFHL I EZANEERKRFRF |, AhFAD2 &
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HAWHENTEERE , RNAI HIHIRREEE,
22 HEFATEFERZHWRAPAE

W2 AR EMNHEERRETERZER
DMRE CEERTTELEEH S5 130d M 135d
EfE (A HY23, FH1 J%4) , EXFHFES
AR 37.0cm M 45.0cm , HEELFRE , BA
A EAPTHERBFTER , 2 EFRHER

B2 WOERHASREEEEMIELEEX RARE

HY23, FH1 HRIAER -, WRE , BEEK
REFXRERHFHHIMER , RERTRERE.
W, MEHeSHERERNBRELA-—H; B
E. ARESHXTHETK (B 2, %k 1), BE
ZRAN , TeREARERIE 355 B FIERR
T4 FM Lectin B3 FIEBN K E R H R IEEB&
B BERERRETERZHERNBERE,

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
CaMV35S 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 CaMV35S promoter, respectively (FH1 as

a transformation receptor).

*1 WMoEEREERRTEHERE

Table 1 The investigation of major agronomic traits in partial transgenic peanut lines

Transformation Variety/Line Weight per Weight per The matl_Jre pod number
structure hundred-pod hundred-kernel of single plant

CK1 HY?23 152.2343.24 60.24+2.11 11-18
) H1903 149.4147.01 57.3243.13 10-17
pR';\le;ti'”:FADz H1108 150.314.12 58.3242.41 10-15
H0109 152.3246.02 60.4133.32 11-16
H1308 147.2349.12 59.31+2.24 10-15
pRﬁi:iFADZ H0319 145.43410.14 58.382.42 11-15
H0104 151.1549.55 57.35%2.24 10-17
CK2 FH1 242.1146.01 81.2248.02 11-17
pLectin:FAD2 F0104 244.1242.34 90.40%2.45 10-16
RNAI F0101 238.2146.41 87.3143.11 11-17
p35S:FAD2 F3501 245.4435.23 91.1145.23 10-15
RNAI F0904 239.4444.21 85.1644.11 10-17

23 SHEGIEE (GC) nMEEFELERR  fREMERERR

http://journals.im.ac.cn/cjbcn
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SEERELARSHIERUER (BEX
BR) MRZHERAELER , RIHIER 2 N
{LEHMK 10 M RIZERRKREHKR 6 N HY23
NEH, 4N FHL BRHF) | FMASHESIEEN
ETHNINEIEEIREEREAR (X 2). 2

T2 HEAREFRNPTIERHREIS=E
Table 2

MR, BERBERKRP TR 8 MEEREMH
BMEEXRETEL , TEFMEE (C16:0), FEAEER
(C18:0), sm® (C18:1n9c). I MEE (C18:2n6e).

TLER (C20:0), LUETEE (C22:0), NEEE (C24:0)
% (X3, EERT 2% BEREBR). L HY23

The contents of major fatty acids in 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 11.7940.06Aa  2.5040.02Cc 44.1940.04Ff  34.4840.17Aa 2.80+40.19ABbc 1.28+0.01Gg
_ H1903 10.4040.20Bbc  2.9820.07Aa 51.3520.28Bb  28.0040.03Ff 2.7120.01Bbc  1.8320.01Bb
gkiﬁ"“ﬁADz H1108 9.8340.02Cd  2.3540.03Dd 51.6740.55Bb  28.6840.33Ee 2.8440.01ABb  1.8020.00Cc
HO109 10.4840.09Bb  2.5120.03Cc 49.7240.09Dd  30.1420.09Cc 2.7240.02Bbc  1.65+0.00Ee
H1308 10.2420.05BCbc 2.830.04Bb 53.6940.07Aa  26.1940.05Gg 2.6240.00Bc  2.0540.00Aa
‘F’j’\?i:iFADZ HO319 10.4620.18Bb  2.4240.01Dd 48.1320.39Ee  31.0240.06Bb 3.0540.01Aa  1.5540.01Ff
HO104 10.1340.01BCc  2.8040.01Bb 50.5440.09Cc  29.3620.03Dd 2.6840.05Bbc  1.7240.00Dd
CcK2 FH1  13.0420.05Aa  2.93%0.01Cc 37.2040.03Dd 40.5120.12Aa 2.3140.00Cd  0.9240.00Ee
plectin:FAD2 FO104 13.1440.24Bb  3.1940.16Cc 55.2240.04Aa  24.87#0.04De 24940.04Bc  2.2240.01Aa
RNAI F0101 10.4140.19Bb 2.9740.07Cc 51.3520.30Bc  28.01#0.03Cc 2.7120.02Aa  1.8320.01Cc
p35S:FAD2  F3501 10.2140.05Bb  2.8420.04Bb 53.4820.07ABb 26.5020.05Dd 2.6240.01Ab  2.0240.00Bb
RNAi F0904 12.7930.16Aa  4.70#0.18Aa 42.0140.15Cd 34.3640.28Bb 2.2620.01De  1.2240.01Dd

CK1 is untransformed control HY23; 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.

NEHNWEERKRMFHRHBEEMN 44.19%
RS H 48.15%-53.69% , FHIRE T 15.09% , &
B AL 21.5% (H1308) ; WHBEEM 34.48%
P& 2 26.19%-31.04% , FII T 16.19% ; ML Lt
M 1.28 253 1.55-2.05 , F#HEE T 38.02%.

BUFHL AEZHNRERKRFPHBRESEN
37.20% & & B 42.01%-55.22% , FHES T
36.40% , xS iESEE 7 48.44% (F0104) ; T3k
BEEM 4051% T2 24.87%-34.36% , FHT
B& 29.81% ; ML EEM 0.92 2S5 F 1.22-2.22 , F
BHRET 98.10%, HERKRM FHHRESE.

& : 010-64807509

mItbEERS  HEAKREFREERNBZ
B FmE, THREEZEREE , HHABNE
EFFI A BRRBKARN RNAI &8, TTEE %D
# AhFAD2 2R KK ARINEERKRZE |
HBEEERDE  TARB FRZ THHIL L
REXEZERHAL  HHETEANBEH FRI. TE
ML ZHER, TRKRRME AnFAD2 ER KK
RNAI I FIMRBEFRR (X2, B 3),

P4 1 cjb@im.ac.cn



-:- ISSN 1000-3061 CN 11-1998/Q 4E¥ T =3k ChinJ Biotech

B 3 EENEFEEERRITRA ML LGN

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.

3 Wt
3.1 RNAI BYHGIFZEREEFHFF FAD2
ERMFRIE

CEFEEHN FAD2 ERE (AhFAD2A |,

AhFAD2B) , 1% ORF XEH 99%H F 5 — %
M Bt BRADERCFHRIBEX 5% 9-235 bp 19
R X R IT RNAI RiE 444 7] LR A &
AhFAD2A 1 AhFAD2B Ky FRik!8], ZARHFFRIREBH
HERKRMH TP FAD2 EENXREZITER
EMs BHMRBESGELAEAERWN, —F@,
THABSHGERNHBFIIR EST FIEE
RARYE , FEENNREMGER ; S—FHE , %
ESHBRREANHARKE , ERERKKLGT,
EANMERER. HEEREPHNHRER S
BEEERE , AT2ERPAENRETL,
Stoujesijk FEEEFEIFTHRIAITEKE , FAD2
M RNA THRHAREUEFFREERER], &
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MNMAARLERBERNIETIX—EiL,. AHE
gRT-PCR MR T: R T, RAEEGHRRTFFH I
BREKFE , RAXRSBEERKRF RNAI {14
AhFAD2 ERFREMNMEMRAE , HARGLE
SEFFI S RBKARN RNAI &8 , T LAH 0
#l AnFAD2 B R i Rik,

X AhFAD2 EFEZEFEHERAKRREM F
HHERFOKFIMEADN , R FRERER FED
MR L4 H9 RNAI #1%] AhFAD2 E R KRB B R
BERNAE, XRFRHETF CaMVv3ss Ba FETA
RENREZF , EEHRKFELIE AFAD2
ERNREEZEZNERNIERSEN, ERNE
KERRALBEEMNERSEL, Lectin B3I F
N FREREBIF , REFFRENERRD
RNAi #1#] AhFAD2 ERMRIE , —TEXI4E
HREAERZW. EHRAHSERERENE
REMENZ— , AWFAD2 ER 2B R 5%
BEOXER , it , NFCHREERRAREH
K, MFRHRE FIEEN AhFAD2 RNAI 1L
R EREREHRREIFESEEANNA
Z2[H],

3.2 HERENM O/L LA ERERS

FAD2 RE{LHBREMRIBRIEEE Cl12 UK
ERIEBK R BE  SHEYIRE PR, Lh
BEE®UMEX, FEH AhFAD2A F AhFAD2B
AERFBNBIEEEELEYE , Beixai
EENREMATRE ,AhFAD2B ERRTH R4 E
R—£, AhFAD2A 4R X 448 L — PN RREHME
REHEEELFRL, AMNX—ERRE
TEFN ARIHE B MR ; T AhFAD2B 38



#®Y¥m F/fLE ARFAD2 ERIMHEIRENEERFR DT -:.

TSRNREBREREETHRL WREFHARK
RHPEaBRER  AEERRNRE | REMEFR
KUSHBMER , HBREEANE 7500 £102,

AIFFE HY23 AZHANERERKRZRy 74
MM 1.28 & E 1.55-2.05, FHEST
38.02% ; T FH1 N ZAMHCSHR Fml L
M 0.92 £EE 1.22-2.22, FHEEF T 98.10%,
TRZATERSHEERM B FRTLLRS
EERHITE. LAENHRLN  HLZHE HY23
AhFAD2A E R K £ 5% AhFAD2A wIBNEEAK 5
EFE&EIIEE , RILEFNY oL 5EHMLY
KEEGRMMELEMRS  MBAFHLETHNR
$7 4 # AhFAD2A 1 AhFAD2B E R |, ¥ O/L &b
FRARAK TR, R RMNFANTIRA BRI
MERNEBEENMENR , AHREN , KR
KFELE FFiE 60d B9 HY23 F1 FH1 = E R ¥R A
MINHEMREEEAEES , BHRT HY23 ¥
RZREM ANFAD2A AEMEEM/LIEEX , B
HEERRFh FAD2 EEMIM S MENRH
AhFAD2B ERMFHIRENER , OIL REEER
MM RE. FH1 I ZHENEERKR AhFAD2A
M AhFAD2B BERFREHZEME , REEA]
WHEBEEN O/L BELEE HY2Z AZHHNEER
AKRFF , BERESEN O/L WiREEEMEN
B

UEEmRE, 8. AEEEYEaREER
WMRAKIM , hpRNA NS EZEER IR KM L
RS RNA. RNA #MFEIEHEREFERFHRY,
LURE FAD2-1 R A 3'UTR (Untranslated regions
UTR) 219 bp R B T BB hpRNA 549 , {F

& : 010-64807509

BHERMZHEBEEM 67%IREE 85%1%, i
¥ FAD2, FAEL RAMNERMEMERBFERKN
hpRNA 455 7] [5] Bt # il 4% B F il 3 70 F 2 FAD2
5 FAEL IAMNERMKRE , FHBREESE 85%
BEXREFFBII, Liu SERLHME ghFAD2-1
ERKE , hERERBREAFRFREMN 15%1R
BET 77%0, AW, KRB HZHEMRRE
MEERKRFERSERH NS 5N 53.69%.
55.22% , O/L % BlI7 1.55-2.05, 1.22-2.22, Lb4E
REHIKHEEREN RNAI HEREE T, RN
O/L #ER, BEABEEMRIRANERES
NE FHERHER RN RNAI 41, BXHE
ENEFTIE AWFAD2 BER T BHMNE, B—
HBAEHFENTRAERKRBRERZE%E
EER , SEHMGENHRERARPEERE
ENRETARABEASGERANTENE
FrEA 2, BR , E#IE A hpRNA 1M 51 K g
W& FAD2 ERMRE , RMNMEKEEERE
PHARERSHAEBE. BREENPINE
RELEZEERK , TERETAEEERF BN
VERRER T FEMMEIHRE,
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