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Introduction

Olive (Olea europaea L.) is a fruit-bearing tree of global significance due to the high quantity and quality of
oil produced from its fruits. Fatty acid desaturase (FAD) genes are responsible for catalyzing the conversion of
linoleic acid to a-linolenic acid. In olives, the FAD7 and FAD3 genes encode omega-3 fatty acid desaturases that
catalyze the conversion of linoleic acid (omega-6) to a-linolenic acid (omega-3), occurring respectively in
plastids and the endoplasmic reticulum. In olive fruit, oil accumulates in two distinct tissues: the mesocarp,
which contains the highest concentration of oil, and the seed, which is enclosed by a hard endocarp. Due to the
significance of the mesocarp for oil extraction in olives, most previous research has focused on oil biosynthesis
within the fruit's mesocarp tissue, while the biosynthetic process in the seed has been comparatively less studied.

Materials and Methods

This study investigated the expression patterns of OeFAD7 and OeFAD3 genes during different fruit ripening
stages in two tissues, mesocarp and seed, in four olive cultivars: two native (‘Mari’ and ‘Shengeh’) and two
imported (‘Arbequina’ and ‘Koroneiki’). Total RNA was extracted from both seed and mesocarp tissues of the
cultivars at five developmental time points: 64, 90, 120, 150, and 180 days after full bloom (DAFB).
Subsequently, cDNA was synthesized and gene expression was analyzed using specific primers for OeFAD7-1
and OeFAD3A. The OeQUB2 gene was employed as a reference for evaluating relative expression levels. Each
experimental sample was evaluated in triplicate. Data analysis was performed using SAS software, and mean
values were compared using Tukey's test.

Results and Discussion

Transcripts of both OeFAD3 and OeFAD7 genes were consistently detected in the two examined tissues
across all sampling times and in all olive cultivars, indicating stable, though quantitatively variable, patterns of
gene expression. Results revealed significant differences in gene expression across tissues, ripening stages, and
among cultivars. While OeFAD7 exhibited higher expression in mesocarp tissue compared to seeds, OeFAD3
was more strongly expressed in seeds than in mesocarp. On the other hand, the findings of this study revealed
that the expression level of the OeFAD3 gene in the seed of the fruit was significantly higher than in the
mesocarp. Moreover, in most sampling stages, the expression of this gene in the seed exceeded that of the
OeFAD7 gene in the same tissue. Previous studies on the expression of this gene in various olive tissues also
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indicated that the OeFAD3A isoform exhibited the highest expression in the seed and young olive leaves, while
its transcripts were extremely low and nearly undetectable in the fruit mesocarp. Expression of OeFAD7 in the
mesocarp showed a distinct upregulation at a specific growth stage, occurring either at 90 or 120 DAFB
depending on the cultivar. The ‘Koroneiki’ cultivar demonstrated the highest transcript abundance for both genes
and displayed a relatively distinct expression profile during fruit ripening compared to the other cultivars.
Furthermore, the comparison of the expression levels of oleate desaturase genes in this study aligns with
previous research findings regarding the fatty acid composition of the studied cultivars. In general, the native
cultivars showed lower expression levels of the target genes compared to the imported ones, although the ‘Mari’
cultivar exhibited higher gene expression than ‘Shengeh’ in most developmental stages. Based on these findings,
it can be proposed that OeFAD?7 plays a more prominent role in the conversion of linoleic acid to a-linolenic
acid in the mesocarp, while OeFAD3 is more pivotal in a-linolenic acid biosynthesis within the seed.

Conclusion

The data generated in this study provide valuable insights about tissue specific expression of oleate
desaturases in olive trees. In conclusion, the distinct spatiotemporal expression profiles of FAD7 and FAD3
during olive fruit development underscore their pivotal roles in a-linolenic acid biosynthesis and identify them as
valuable targets for breeding and biotechnological strategies aimed at enhancing olive oil composition and
quality. Based on these findings, it can be concluded that the OeFAD7 gene plays a critical role in the fatty acid
desaturation process within the mesocarp tissue of olive fruit, whereas the OeFAD3 gene has greater significance
in this process within the seed. Overall, the data from this study highlight the substantial impact of these genes
on linoleic acid degradation in olive oil, thereby enhancing its quality index in terms of the ratio of oleic acid to
linoleic and linolenic acids.

Keyword: Developmental stages, Mesocarp, Oleate desaturase, Olive oil, Olive seed



Sl pale 4yl

https://jhs.um.ac.ir LA
FEV=YA+ .o O¥40 5L F ol Fr s
el (B g osme My Jl o b OeFAD3 5 OeFAD7 5lal3 Ol (558! andllas
o 9 Sl (Olea europaeall.) sai s
o ded b= ol e Slae S e 3515 4l
VECF/FNY 123l 5 b
VECE/AIYY iy e
CRVCLS

CaheS 5 liwe Casl JIy95 5 (Eb SV guae (53 (Vb Sl ) 29y Vb oS g (jee b5 (Olea europaea L) o5 osee
2 2l oo brpe oy sl (Sitmgn (slaf glite ol 9 (SeBF dse 4 (53905 B glis ol g bl oo cglite 505 il B e (189,
a5 g o)L 950 Bl 93 43 ogue ydumy cilisie o1y b OEFAD3 § OeFAD7 o sl osiiSelisl e sloys ol o5 cpimgh op!
gl golite ol .88 I8 adlllas 3)90 © (S8 5 Syl g o8 93 5 TASIST 5 “o)le” oose By 90 Sl (55 o) ey
oo 5 8,8 alonl [Sples 1 uy jg) VA 930 AV Qe EF slaylo; 13 oy 3550 (g pByl C)lSg50 9 il cél g5 ya 31 JS RNA
dy9-0 005,53 18, ez 13 5 90 ol e OBFAD3A 4 OeFADT-1 claij5 4 bosye sobassl (o 5121 5l oolitwl b g 45 2 CDNA
Ol 22y 392 aalllas 3,90 pB)] (s 9 0900 () e (o cciliie slacdl 3 lag] ol Gl Jlasine Colds ;Silo glis (85 )15 ()0
090 8550 4 Canns by <8l ;3 OBFADS 5 by Jg g il el 5l piiy Jlows 905 pB)) ogee )Sg50 cél > OEFADT 5 ol
2P OeFAD7 (5 a8 b s guls g sl 0 OeFADT (5 ol il jdus (68505 Jolpe 5T ;5 &l )5 o5 ol olo (> 9 990 5YL
59 We L) (iliseo Jolye )3 (2381 ol 08 ) iy 450 (L5 085 (b po y (e GRaljEl o jo S 0 g 2 pB)] pled 0 )95
4 s Fglito s (53501 9 392 Lyl a5 ol (593 2 s ytiir slacudgin, iyl 1503 & G (SigyS” 8y 0,8 < (USples 3l
O > N3 Byl g 09 (SI)lg e85l ST cog )] )3 La )l Ol (JSpsbod 31 (LS 363l ogse () (Lo adlllae 390 pB)l 4y
03 45 b sleidy s o ol @l (bl g “aSLST S e o)l 0) 50 gy e 58T 50 ol ol Ol liee Sl )
Ui OBFADS (5 a8 b y3 il o 1)) 1y955 090 )8 550 55 St Wl sl 4 Selgid sl o b5 )3 (6 iy ol OEFAD7
9y SS9 Ban b ST cldlae 3 Wl o Guind ] 5 o fols leMbl 1S o i) agae il ;> Sl WT sl W55 13 (6 e
5 5 ozl 3,50 555

930 5505 Jlpe  (gis Gy gy Al lyenles Syl glS sWajlg

Sl S oop el e Jlisa 8 (CAY)
Sod Gy ladl o) 3939 9u) sae »» (MUFAT)
p A oy sl s (CVAY) Sdgd W5 (CIAY)
Bl 0sh) 09 3 dg29e (PURAY) elos
S o9 sl g pB)l (m ogee 129y oS 5 g Igme
s oyl (Razeghi-Jahromi, Zarei et al., 2022) cul yuxio

3- Mono unsaturated fatty acids
4- Poly unsaturated fatty acids

EVRER
i lawgs j9d slaylej 5l (Olea europaea L.) g0 <é
Ofs) Gl bl (ol oge g Cusl 4B )5 8 Sgcuts )50
Fb S gaze oo Sl (S glgiear eolasl bl cuis
e o) Ofy (A saadls I (S sl ond golas

PR O (6 )ygliS 0uSiils ((55iSSnm) (AL S5 9 Mg 09,5 )

olrl e

Ol eliams ¢ ylioms ol culy pole oaSisly ¢ wlids Consj 09,5 —Y

(Email: zarei@jahromu.ac.ir 2 s 0 g5 — )
https://doi.org/10.22067/jhs.2025.94744.1451


https://jhs.um.ac.ir/
mailto:ایران.f.parvini@semnan.ac.ir
mailto:zarei@jahromu.ac.ir
https://doi.org/10.22067/jhs.2025.94744.1451
https://orcid.org/0000-0002-6151-8327
https://orcid.org/0000-0003-0677-6240
https://orcid.org/0000-0002-8136-3254

YFod sualy ¥ olad Fe Al (53,98 alioo 3 pole) Ll ple 4y pii ¥V

O 5 g3 ge <8 lazdly > & Al o w3l 5l (295
Wallis ) 1S’ o i) Gyn (slasuw] (gjluglisl e 40118 )5 ope
s » FAD3 4 FAD2 . 3,k jl (& Browse, 2002
I e logldles auld Jotue 5 5 8 Shawdygul
SAD (lay; (El Fager et al., 2024) wsb o cuodlyg,ls
g Mdb oo Syl dpul 4 Sl gLl sl Jods Jgime
Sl Sl sl has s jlogldl g gam do e
» FADG 5 Lewdosl aSs 3 FAD2 lawy Syl
& Sl el (jloglidld o M3 05500 plrl aazudly
busg agzodly 5 eudlguil 4l 55 ey Sl
Parvini et al., 2014; ) 345 . pl>sl FAD7/FAD8 4 FAD3
(Sharma & Chauhan, 2012

Sl sbajlhelos FAD3, FADT (sl osi; 5
Sl oy el i (uSly o5 A e S Y Bl 0
g oy ) coiya |y (F-Kl) Spdl sl 4 (7-15))
[(Banilas et al., 2007) 1S o U Seowdons! 4
055 > Sl el Jwgn ) oadplelis slag; et
aSd o gl jlaae g a8 wib oo jlhenld s s Jolis
2o )3 dae g3 9 (OeFAD3B 4 OeFAD3A) SuouwMgil
Serrano et al., ) sl o Ju8 (OeFAD7-2 4 OeFAD7-1)
2024; Hernandez et al., 2016; Banilas et al., 2007;
ol om il &S cawl (S s)l58 (Poghosyan et al., 1999
sl e 5 oo i FAD7-1 5 FADT slap g
Ol &Sl S e Wl (505 ogme )50 > St
aly cdb s pydenl nyete FAD3A 5 FAD3 (lap o)
ks OeFAD3 (4505 ,» J(Hernandez et al., 2016) sl o
) poodle OBFADT 5 1l o CIAY & CVAY a5 & 56
Poghosyan et al., ) 5)ls ;5 1, CV&Y 4 CV&Y Las culls
welas Jold ghosomy ssS J) logs cul ggeme 5> (1999
S (o 9y e 9 (Bl isged

S oo My @ Oglite Sl 93 53 (R9) gk o
OF9) &8 (tplin &S Wbl oo om0 )8 950 (Bl 93 el 5l (S
abls] Corw )8 gul diwgds 48" Cowl ogee aild (6,553 5 31 1,
)80 Cuenl Jbliay, (Hernandez et al., 2016) cool sus
S9y Wb laghagh Jude g 2 Of) gl sy
Froger Al g 00l plonl ogre )Sg50 Sl 13 g, g
Razeghi-Jahromi, ) cul ouis adllas S ogee 4ild )5 (4E9,
Zarei et al., 2022; Hernandez et al., 2021; Sabetta et al.,
sl adlee (Jb ya 4 (2013; Banilas et al., 2007

sgee s 5 )50 slacdl 3 189y Cpp ekl (Siwgn

Cal S0 Lol il o (S5 Jolos 55 olis cdeay lu
Gl Slles 5 ace bulyd g Gy A je b clea
Zarei et al., 2023; Matteucci ) 25,5 sl v oibdis S ,IS'a
oty CubsS 0aiiS e Lol Jeles I S (et al., 2011
LPUFA .3b e gy oy bl cuS 5 (Shes LS
wte Sleogas )b (55 gy CebS 2 @YU e b
e o el G (CIAF) Sl ol ol 203 (0525 069
sl 0 GBS 2o Kol a8 g gy ) ol 2kl
Oliee oo J(International Olive Council (I0C), 2019)
S il pByl (g5 @) 950 f9) > Sedlsid el
International Olive ) ail o doyd Y/0-YY dgdoe 1 g cuglite
OE9y > Sudaid sl YL e (Council (IOC), 2019
@k dlex 5l sy (S5PeSS slaSh » e 5E G52
Wb ot s b Shy sl 5 3l ol slas]
Comd Il «wiy cpy (Hernandez et al, 2008)
o S oL, Simeh Mol Glaal ) MUFA/PUFA
) Soge 5 gy A b GllS i el oS 5
959l o (Elaeis guineensis) ey, J56 «yg0) Ogxed
Razeghi-Jahromi, Parvini et ) usb . (Persea americana)
M sly Slgd Wl ol gsho ik 5l fal., 2022
13l 908 S5 fey W il B b gy pab g e
WYL lacuus podle  5,le & (Hernandez et al., 2016)
9 Syl dul (Y golaw gl glgil @ bl e 02 (ol
0B35S 9 > « Sl Al o8 zola 5 g Wl sl
Razeghi-) xy55e jlue o92) 0f9) Golub 5 jhe wslals
.(Jahromi, Parvini, et al., 2022; Leon et al., 2008
ol oy bl g9 5 o9y ohaw 3 S LY 5l (S0
sobods 2Bl oo oy ladel Elgil (s5tugn yrue slag glite
Cllsd gy el 3o 0 ool Gl )3 s olaid]
NiU ) 33,5 oo pelsis (FADS) "0 ya el 00 gl i (sl 3]
M 5o eloly (et al., 2022; Sabetta et al., 2013
oS £l it sl T 19 o ol Lol 85,5 93 4 WFAD
El Fager et) Jobro slaossSelislue o slic 4 odigd fuato
Jsbe FAD L5 (SAD) jlysalws ACP g kel (al., 2024
S I b s Wi WSSl & Ml e
Jolis aunslS)l glgsl j3 FAD slicé 4 fuate (slmoanSgluslé
Chen et al., ) u)b sg55 bz, 5 Cllges oSl LS
FAD8 , FAD7 FAD6 FAD5 FAD4 SAD (2011

1- Fatty acid desaturase



Al e Pyl (B 09 gy Jolpo b OeFAD3 4 OeFAD7 G5 by e addlian (] ) g o0 o> (S5,

sl d2g 3)90 Sl o9y Lop> S Sl > en 4 9 31>
Sogot ol 0 oy Mg Ban b TSyl 5 *(Sg 87 p)
Tous & Vega, 2022; Azimi et al., ) wload culS 03 yius
culS pylb enj Slidss oiw] j3 wyp dy90 pB,l (2016
oplod coin (s a8 (gloyhad (o)l wiumw bwgi g Ndgs o
oyad ya gly celw poud cuin b adp gy gly
BB ()l s o) slag o il b )3 blipe (S
Ay JSeles )b sle plgisas ol Cudnd) VO )b
(DAFB®) ol (235 | o s o (o & 5 23351 005 3L,
2005 eolael calisee Jalpe (gl (o) pdiged sluo (laisa
Sl b ihaie o w050 o) g50 Cob g (2985 o > laaly
235 pbul (S hge sl Ggnj ege (9o il
SilS oy zlmnl slp aises (Matteucei et al., 2011)
eSS S il axyd —Ae glod )35 )8 mle il > gl
..\)))f d)b)éd}“} )
iz @Byl cnl )3 jherles Gl slaj Gl ewn Caa
SaS b (543585 V=YY Jsbo L) 5,0 5 90t sl S
http://frodo.wi.mit.edu/cgi-bin/ ) primer3 s, by
bl & (gysbay w35 L (primer3/primer3_www.cgi
a0 0= gd gloa b 5L cuds Ve o= VY e ooy Slalad (oSG

L)")‘)] 4 d)i’.) ]a>)4 dAb)J )‘ ).u b.).w@l)b dl.m)f)l.c]
http://eu.idtdna.com/analyzer/Applications/OligoAnalyz
0,5 ool er/

Al cdl g o 5l p)5 /Y e (S RNA zl sl jslaiod

A ¥ bplej 1 Seum )3 (yp 290 g5 PB) )95 9
O3S S RNA zlsawl coS 5l eolawl b g 23,5 134
0l Ag &Sy Jeallygiwd (illae o (RNeasy plant mini kit)
bwg lpwl RNA cuas 3 cuoS ol )5 2l sl
Thermo Fisher Scientific, Waltham, MA, ) )40 o&ws
diglo )3 25 odaliie g 2u0y3 V/B 5T J5 5o 555892801 5 (USA
RNA g »» Jis! DNA Gls (gl )8 plodl jian
Qiagen, ) RNase-free DNases w3l b laaiges cordz! el
Jow odjle ¢Sy Jeallygies wlely (Hilden, Germany

5- Days after full bloom

w28 1y 29y e g Mg 0920 3)90 ) (SleMbl LiSd (g5
CudsS g slp (Mol sl ) Mg &S WS (e
5 Mg oS (Sefelsid G S 5wl (55 b s o)
iy Bresd 35 1) 08y 02 el oo

9 Bgile 0aiS JymS slagyj sl I (A8 5 canlio S
oy wlal 0w wized g S 9o g (BL by oS
bogldl 8 oy ladesl i 025 ]38 (slagn I oaiiSaS
oS s Jalse 3y90 93 ) b ledMbl S50 WFAD slan
23 )18 Lo Jladl ) (ygnj gy 50 e Cjr el Zgkaw
olgls S by ol adlae ogiie ol sl
1] 5 o (0eFADT 4 OeFADS) clilgty (sloesisS glutl
San byl oY cuenl Slgld sl & Ko apl s
5 Tl’) Slel edy 90 lags ol ol Ssls e
(T Sig8” 9 T sSl) (208 B L o] dglie o (eSS
390 250 5 Al Sl )3 ogre (S 5 903 Jolpe (b
85 )8 (o

L9, 9 dlge
5 ke’ slapba olnl (os 05 085 50 95 LR o
3 plol “ Sl g T (Sg )7 lilnse o8y 93 5 TaSLs
Jibay T (SigS7 5 Tl pB)l o lasel Syl
5 (Mo YOO 5 doyd AIAY s pa) CIAY (YL Cand

2

oAb Cgure (9 098 yo CudsS b Byl ejr CIAY (ol Conns
G s CVAN ol Cos Jdoay “ )7 5 “aS0s” )
Byl s CIAY (VL Cons g (o> OVIYA 5 aop> OY/Y
GOmez-) sulipe Sl & a8 Canglyo b o) b g
o by 90 X g ‘s)le” pB)l (Gonzdlez et al., 2011
M g o)l Sl b pb)l plyica cosya & widloe ol
5, (Razeghi-Jahromi et al., 2021) w0 HSgcuiS o9,
ol Ggyme pb ol 4 o] 008 Liws sloogee oty € o)l
095 O egre 5 4Bl (oS ool Jled 4ol )3 08l
Slogwe 9 Casl (lnl Jlod ailate ag i TaSLST 08 ol
bz o2 PB)l et S S TS 8y A ook
CudeS b o8y 5ol 9 48,5 )13 oy Bl 0g)S )3 &S 03
adlale 0905 o8y ifpde < oSl oh) Ml gy
09y Vb Olie b psole logee o5 Al o Lilewl (sliglbls

1- Mari

2- Shengeh
3- Arbequina
4- Koroneiki


http://eu.idtdna.com/analyzer/Applications/OligoAnalyzer/
http://eu.idtdna.com/analyzer/Applications/OligoAnalyzer/

Fed oy oF ojlos Fe alar (55,9l ubuo g pole) Ll pale 4 pli FVY

93,5 il ax 0 A0 glod jd Al Vv e 4 adgl (g5l ol
4 STy Lglsco ool )3 31 JSme b ¥e ol iS5 oo
slod o dddy § ol S ole ax > A gl o adl ¥ ce
@ VY gl 3 agh Yo g (V Js2) SiET e polas]
Jgaze 589 SUl aliwgay (iS5 wlilab copoliazil )5 b
0523 ¥ oS s 0F 428 a0b Olalad ol I g )] o
05 Olssdy AFA29430 55 Sl o g oyles L (OBUBQ2)
e Ol 8 ol gy ol (28 Jlay sl (IS (3,
Livak and) 15,5 dmlbre 22890 dles 5l oolizal |y by
Tk aby g JoyeiSh & ysody Limgly ol (SChmittgen, 2001
a5 w8y Jels bl 5y9e o ole 8,3 alol sslas als
i 93) ogee CL g (al> e ) S Hge (o (03) Jlk2)
PSS ST ds alojl iga gl g (G g )50
(ver. 9.4) SAS gl Jlidle 5 Luwgs Wosls U1 s a3 L
g > S5 Ghay 3 eolizal L lbosh S 5 <85 o

L duglie do > O Jlois|

RNA I 559,80 o olsee DNaSe w51 b o 51 ey 20,5
25530 Byl o)g50 5wl slacdly jI S ya jl esig el
SSLs 5w Joy Ve 9 00 AT A& WY glaglej 5l oo
ookl L CONA i .S 1,8 eslitwl 5y50 CDNA jiiw (¢lp
Quanti-Tect  reverse woSse Hbpcudgy, oS
L silkas o (Qiagen, Hilden, Germany) s, transcription

8 )5 Cyguo 085l &8 b ol ygiwd

Real time PCR iis! g

Jso35 1+ olyen 4 0135500 CONA | 125 Seo Sy (s

I elesSee @y s gy 9 gl 4 gy laSIET I Gy
bdy B odlo g5l Real Time PCR ogasts cuS Jolno
wiiSTly bolsews S > (Qiagen, Hilden, Germany) cy )3 yulw
2SS lyy g 0k yidg S Ve Ll > 4 ae T L &S
Applied Jio Real-Time PCR o&iws ;o )l se clalad
LSy .S L5 (Life Technology) Biosystems 7500
dope oS Al ) Coged ey (oo

oy (510 5 (WiiSTg bawgi Abgrpe Clalad 1S (5ly 19 lwd GGl s y5 PCR 5l ol axhd Job o )5 5T Glasuin - Jois
Table 1- The characteristics of primer and PCR product sizes for oleate desaturase genes used to amplify the corresponding
fragments by polymerase chain reaction

) oWy B yloud ;}Lé, Sy et JLail glod askad Job
Gene Accession number Primer sequences Optimum annealing ~ Fragment length
(5—> 37 temperature (‘C) (bp)
Forward: GTGGCAAGGAATGGAGTTAC
OeFAD3 DQr88673 Reverse: CACTTGTCGCCTCTTCTAAG 60 152
Forward: ACAGGGGAAAGGAATGGAG
OeFAD? DQr8s674 Reverse: AGGGTAGAGGTGATGTATG 60 180
Forward: AAAAGGAGTCAACCCTCCA
OeQUB2 AF429430 Reverse: TGCCCTCCTTGTCCTGTATC 60 150
- el - . . [ (S .
o8y 03 9 JSpled I L jgy A Ao 3 eSS 9 T SOyl o8, =W
o8y 2 )5 &b JSeled Sl oy WV abspe 0 Tl 5430 L,ylS 930 8L 3 OFADT (45 ol 5981 (oay o
. . . .. . 3 . s ..
g e pl)l a5l Jpled b ol Gl S ol & (Seig)S G885

Jsb Jels 5 e 59y V00 B Spled Sl ey joy WV als e
byl 3 a5 ol Gl aleye cpl 5w Jbb 2 4 S
st o3y 55 > OBFADT 35 sl ol 3l ge 45, oo
dbye Al & yebay wdl Ll ‘e’ 5 ‘gl
Jgl oy el &y S8 08y )0 05l Ol @l w5 S Wiges
Ol > lo o8y 8950 > OBFADT 5 oy (i e,
SSplad 5l ey joy FY dloye ) jieS (> JSpled 5l g gy VA
b sy el ol 0 0f onl ol )l pB)l 0 )5 s
2 oSl 1By ) & psbs g1 (oog P I glite (39
e o5 ol Ol Jl slast S (JSpled I g gy VA s e

5 503 dal B (b ogee o)l8550 )5 OBFADT 5 ol (o)
e 0F ol ol b Cols Sl ogee (S,
dlie cpizmen (¥ Jga2) 392 ogee ey (b Sloj il
Mg ol JSiloy (gwyp )90 08y e 2 05 crl Ol Ol
{7 Jgaz) wabies o5 ) o o ol
PB)l > o) )95 »> OBFADT 1 plo o58l wiz o
sk 05 ool Ol Jg 05 (b 1y (69,84 e gy Cilisee
b ol oRll dape o (pyp 390 0ig5 il pB)] ples )
Oloj 0 08y &9 4w glo GBI Al je cpl Kz g L
55 0eFAD7 5 oly Lialsél (V2 JS) 15 Lol Jslita



YVY o oyl (B ogmo iy Sl b OeFAD3 4 OeFAD7 G5 by e addlian (] ) g o0 o> (S5,

ald cdl > of ol ole b g @950 B (ks
390 eyl ) T gl S X9y 5 4 b (s pSge Jgl oy 5
185 93,5 (\D JS3) g1 (dalS 00 (s 093 Jsbo )3 () 2
590 5Y dlsyo ;3 OBFADT 5 olo oy i Caguy 9 ‘O:.igj,
CS987 g “le” pByl o &S Jl 08 s JSples 5l
Dgr JSpled Jl g jay A Al po s bgiye 0 il gy Sy

Oty g (Sg08 Riske Jolye g aallae 390 pB) (e )
cipa oSyl 08y 4 byrpe 4l > OFADT by o oS g
cod JSpled 1w oy VA 9 JSples g jgy P Al pe
4Sub T ey pby » OBFADT 5 ol (Vb JSi) wa S
ol Ole S (gl cpl )3 (e 3y50 pB)l 05 BMS
Al 39 035 b JSpled | oy Joy V00 Al po 1
S bt o cnl 2 ey BB gl Gl S g

B S 39 opl Sl w8l o5 ol ol S s,
P & Gl g ol () piges oy ST 50 " (S 87
o 2 ol oS Jole 55150 @2% o)l 08 5 catls £
Cdl 93 o 0F ol Ole Awlie (S Bib ol Ll BB
0 Mogba & cwl gige pl Slo ab g o)l
)50 Bl 4 Cond (5565 s ol (y95 4l > OeFAD7

J«»Lvuc U) 0ga0

24l oy b T (Sg)ST 0 0 5 09 adsl Syl e 45 A5
B s yo & Canns OBFADT 1y JSples 31 ms joy VA+ 4l s
Iom dsr A 9 FY el @ cond jein (g w8l als
(V2 Jsa) oy gl 1y s pder Ol ( JSples

S350 b > OBFADT 05 o cyies simsiy cul
Sples 5l om 5y WA= Aoy 3 g “So)l7 8 4 by ogie
dloyo n 31 13 5 3le o8y 3 0F ol ol S S by g
Orred 435 odalie (Seled 5l Jo) VAY) S age
390 Byl g e Jolye 53 o5l Ol IS 65X (o
B B ad) Jole puin 3 &8l ol Sl o0y
5 ol o Pyl & s (gt ol Syl 5 (S S
Bl 33 pegasar f(Sig)ST oy (M psbay il fasis’
ool 353 &1, OBFADT 5 ol (i s 5 90 (sl
b

0910 il &dls o OeFAD7 5 Gl &1 oy
0885
b Gl Jslye 3 s sgme 4y > 0FAD7 5 olu
d9r Sglite (ygnj Al Pl (g ogee (Sdew) 9 sad Al )3
OeFAD7 i ol s cgles Sl ol ¢ IS y5bay (Y Jgao)
@ (Y Jgax) 2 g ome @)g5e Cil 4 Cuns alb

O F1ls 9 (g Ao 0B )3 dgme sy Jol e (b OeFAD3 g OeFAD7 b5 ol ol flg 41525 - Jo
Table 2- Analysis of variance of OeFAD7 and OeFAD3 gene expression during fruit developmental stages in different native
and introduced olive cultivars
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Table 3—Triple interaction of cultivar x harvest time x tissue type on the expression of OeFAD7 and OeFAD3 genes in olive

fruit
™) el ol OeFAD7? OeFAD3
Cultivar Tissue Time (DAFB)
64 0.19 fg* 0.0035 g
. 90 0.17 fg 0.0028 g
79 120 1.22cd 0.0013 g
Mesocarp 150 0.29 efg 0.00029 g
‘b’ 180 0.032 fg 0.0042 g
‘Mari’ 64 0.038 fg 0.188 de
" 90 0.075 fg 0.15 de
120 0.023 g 0.0073 fg
Seed 150 0.008 g 0.0018 g
180 0.009 g 0.000023 g
64 0.11fg 0.0015¢g
. 90 0.55 ef 0.00080 g
TR 120 0.15 fg 0.000155 g
Mesocarp 150 0.13fg 0.00181 g
faSas 180 0.11 fg 0.00007 g
‘Shengeh’ 64 0.17 fg 0.206 cd
b 90 0.045 fg 0.026 fg
120 0.07 fg 0.014 fg
Seed 150 0.004 g 0.00054 g
180 0.10 fg 0.00083 g
64 0.41 de 0.0041 g
. 90 0.74 de 0.00180 g
I 120 2.70b 0.004 g
Mesocarp 150 340a 0.14fg
¢ Sig)S” 180 154¢ 0.0019 g
‘Kroneiki’ 64 0.041fg 0.090 efg
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Seed 150 0.09 fg 0.44b
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120 0.010 g 0.0025 g
Seed 150 0.025 g 0.014 fg
180 0.001 g 0.67a
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* Means in each column that share the same letter are not significantly different statistically based on Tukey’ test at p<0.05.
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Figure 1- Expression pattern of OeFAD7 and OeFAD3 genes in two tissues, mesocarp and seed, of imported olive cultivars

('Arbequina’ and 'Koroneiki') and native cultivars ("Mari' and 'Shenghe') at different stages of fruit development and

ripening
u«i;lm )‘l n_él)zjl = u«i)lm a..\.;m.)ou;i s gladle ‘Lme Jalf b b )‘l o dlﬁjﬁ) :DAFB
DAFB: days after full bloom; Error bars: represent mean + SD
&l cély , OeFADS ()l d 10 )Sg50 cély ;> OFAD3 L, € tails cél ;> OeFADT (s b «)5550 cél ,» OeFADT7 ()L, :A
A: OeFAD?7 expression in mesocarp; b:) OeFAD7 expression in seed; ¢: OeFAD3 expression in mesocarp; d: OeFAD3
expression in seed.
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