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Relationship between fatty acid accumulation and
FatB gene expression in Cocos nucifera
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( Coconut Research Institute, Chinese Academy of Tropical Agricultural Science/Hainan Provincial

Key Laboratory of Tropical Oil Crops Biology, Wenchang, Hainan 571339, China )

Abstract; In order to screen the key genes controlling the accumulation of low-carbon chain fatty acid in coconut fruit,
Hainan high-grade green coconut fruits at four growth stages were used as experimental materials, according to GB/T
2906-1982 method for the determination of crude fats in cereals and oil crop seeds, the oil in fresh fruit of Hainan high-
grade green coconut was extracted by Soxhler extractor, the contents and components of fatty acids were determined by
GC-MS, and quantitative analyses of FaiBl, FatB2 and FatB3 genes were carried out by qRT-PCR. The relationship
between fatty acid accumulation and FatB gene expression in coconut fruit at each development stage were clarified. The

results were as follows: (1) Coconut oil contains nine kinds of fatty acid. In the early growth stage of coconut fruit
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development (the 6th and 7th months) , the contents of palmitic acid, stearic acid and oleic acid were higher, and the

relative contents of lauric acid and myristic acid were lower. The relative expression of FatB1 gene was higher through

real-time fluorescent quantitative PCR. (2) In the later growth stage of coconut fruit (the 8th and 9th month), the

relative contents of palmitic acid, stearic acid and oleic acid decreased rapidly, the relative contents of lauric acid and

myristic acid increased rapidly, the relative expression of FatB2 and FatB3 genes was higher, and the expression of

FatB1 was lower. Through this study, we preliminarily explored the change trend of FatB gene expression and fatty acid

composition in different growth stages of coconut fruit. The results establish foundation for screening the key FatB gene

that controls the accumulation of low-carbon chain fatty acids in coconut fruit, and provide theoretical basis for the

molecular improvement of fatty acid composition.

Key words: coconut, fatty acid, FatB genes, GC-MS, qRT-PCR

HB-¥ ( Cocos nucifera) NFHEFL ( Arecaceae ) Hif
FJ& (Cocos L.) B HF I FEY) , J5L 7= F 4w I #4AH7
FRARHL X, HAT7E 42 5 90 224> Hivily | 5 A X
]2 ML ( Batugal et al., 2005) . #BF-1E R #a H
DI B ARAR 2T REY) Z — , HIF K A AR
15, BT EERR A Y Sl AT Gk 33.0% , BT Y
TR E A 63.0% (BERF A SE,2013b)

BB e T S AL B H R IR 2R R, AR D R
LR R 0 AT O L) R T C6~ C18 I
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1 ( Damayanti et al., 2019) . 8 i i& 7] FH >k i
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R & B A B B i) ik AR AL 1 0, 7T ke
AT TN 7 R A B A 431 LB K2 g 1 198 it
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JWF5E M KL, B qRT-PCR I GC-MS #6 4% A |
S HT B T A SN W) A K B FaB1 | FatB2 K
FatB3 JEH M RE R, 456 M1 R WA R R
145 1G5 R AR 43 A AR 6 5 R, W FatB1, FatB2
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1.1 iR 3 w1 4
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H) BB210 R(H74HH) 5240 R(E81MH)
FEE 270 K (55 9 AN JT) 43 5l 4k BRI Ak 1 00 L B
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REH R LR EAE-80 CIRAF, RAT 4 C
UKFE IR AR

ATMTE(60~90 C) SR ALE B 4 K R
IECVBERI M H O 3L 3R R IR S5 b, B IR
SYBR Green PCR Master Mix 4 2 Sigma NEL, FE
FAY 2S£ - Agilent 7890A +5975C < AH {33 — [
T F A (Agilent) , |13V 2% RES2 JiE &% 2% & X
( B WoRAAAER ), g R G IRES (-
M ER AT FRA R ) |, SER 28Ot i PCR (3%
22 5E 4 Mx3000P 1) |
1.2 BE R ER HY IR X

%2 [E F AR fE GB/T 2906-1982 7425 i BHE
YyRh RGO o 7, BRI S ¢ BT SR IR, AT
PRBFEE RO E , U AN B TR T, 1)
FEWOH A INA 200 mL A7 ik, 80 C f8E 7K i [l 3
PEILY 15 h, 15 TC (035 B 26 O, 1 FH Té 7 75 =AY
N L v A 1 B R A TR, O T B R &
10 mL,
1.3 BERER FRER (L 40 18

W b R R S PR IO 1 mL, T A 2 mL 0.4
mol « L& AL B 1 H BV W (i ) A1 8 mlL
AT EE R s ), RS B E 1S

min, FITA 16 mL 28K, TR G A E 2%
YOOI T 43 S, RV W, T B % R AU L e 25
+, 5 HER LR R , A 0.5 mL 1F C 8 il H v i
IR R 1.5 mL KM A3 LR, fE GC-MS
3T

1.4 GC-MS %1%

GC %M. 5,38 4% Agilent DB-23 (30 m x 250
pm x 0.25 pm) , SN E A, HERIE 180 °CL, LA 10
°C - min RN E 220 C, 4E4% 3 min, £ i
8] 1 min, #EFEHE 1 pl, B AR ®E 1 mL - min™,
W1 40,

MS 554 El 8 U5, iL FRE & 80 eV, LT 1%
BEERHE 1 kV, BT A 25~450 m - 27", 5
TR 200 °C,GC-MS # DR 230 C, Fik
B E] 3 min,

1.5 #-F R P RNA ZE

SR 6.7 .8 .9 N HMEFRAL 1 ¢, H
WRBEE ZH AR, A 1 mL $EBOR, 5152 %
FHAEZER TS Smin J5, T4 C BEHEEON
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pL S 05, IR EER F#E 7 min, T4 °C 85
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INAGFRFUSE B IR S I R N #E 10 min,
T4 C HE#EE.OHF 10 000 r - min” B0 10
min, 3 35, A 1 mL 75% W, T 4 °C i E
DHLH7 500 ¢+ min B0 5 min, 7 FIEWR, T 5
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1.6 RNA # R & &l

WS AR L1 BRR N 12
wL, H 1 nuclease-free Water 6 pl, Oligo ( dT) 18
Primer 1 pL,mRNA 5 pL,65 °C 5 min J5, TV &
FIK KRB H,; T2 KRR 8 pL, Hd, 5x
Reaction Buffer 4 pL, Ribolock RNase Inhibitor ( 20
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LT pL, f 5 2 iy 8
pLARZ AT 1 19 12 pL &£ $,42 °C 60 min
J& 70 °C 5 min,

K H UBC10 WZFE[H (Xia et al., 2013) 514
(5'-TCGACGATGACATCAACGAAGT-3',5'-TCTA
TGAATCCACCAACTCAGC-3") #t 47 PCR ¥ 34 K&
KR 2R A 10 wL:cDNA 1 pL,UBC10 F/R 5|
Y4 0.5 pL, Taq DNA Polymerase 0.2 pL, dNTP
Mixture 0.2 pL, 10xTaq Buffer ( plue Mg**) 1 uL,

Transcriptase (200 u -
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ddH,0 6.6 plL, PCR KA :95 C 5 min,95 °C
30 5,55 °C 30 5,72 °C 30 s ¥E47 35 NMEH, 72 C
7 min, BAERHEEAZHLTK, 1.0%BEHE, I XTAE 2& oh
W, 120 V HL R HL YK 25 min, B B T 58 15
Mr&ge FAGIN 308 5 S i DI 1) cDNA 13 FH K B
ddH, 0 #i B 10 £i%, 7324 H .
1.7 WHEEE PCR

F % KA SYBR Green PCR Master Mix SZHT
9N E AR &, 7E Stratagene Mx3000P S5} 2¢ '
JEH PCR R4 E b7 505 B4 H B9 28 K 647 =

MEYFEEMEARARER, R R 2%
FastStart Universal SYBR Green Master 2% 1 X 5
L, RS9 (10 wmol - L) 4% 0.5 pL,Rox 0.2
wL, DNA 4 1 wL,ddH,0 2.8 plL, K2R AAF 10
Ll MW FEFF:95 «C 10 min,95 C 15 5,60 °C 30
s,72 °C 30 S,:/H\:4O NG . 514 Primer Premier
5.0 AT, BIME B R 1, 51 A= T T
P (BT ) Bty A PR w5 i
1.8 77 ik

i F SHIMADZU GC/MS solution Release 2.10

x1 HAXERSY

Table 1  Primers of related genes

HA g Bl 2] e R IRE
Gene Name Primer sequence GenBank No.
fatty acyl-ACP thioesterase B1 FatB1-F 5"-TGTTTCTCTTGTCTTCCCGT-3’ 211343963206 |
FatB1-R 5’-ATCTGGTCCCTCTATTCCTAC-3’
fatty acyl-ACP thioesterase B2 FatB2-F 5"-CTAGAAGGAAGGCCAGAGAA-3’ 211343963208 |
FatB2-R 5"-GAAAACCCCAACAAACATAAGC-3'
fatty acyl-ACP thioesterase B3 FatB3-F 5"-CTTGTTTTCTCGCTTTGTCA-3' 2113439632101
FatB3-R 5'-CTTCATTTACTCTCAGTTGGGTG-3’

Xt GC-MS [&13% 9 47 % 7€ FI5E 143 A7, iR A GC-MS
IR FHI R A5 20 ) B3 45 5., 10 JH NIST 11 5o 42 ok
PR ER il I 5 b o 3 P R A7 X B 0 S )
A2 E 54 . 51T % ] Primer Premier 5.0 %X
4, Wi FH Applied Biosystems SEH 2¢ %2 7 PCR i
F19¢ 9658 it PCR, Excel 2010 #E4 745040 7 HrAb 3,

2 HER5H0

21 BEEKHABMFRABHBSESH

SR FH 2 A B 44 BRI ff 456 7 S PR A4S A K
R BRI ER , il 1 iR, ASEE 6 4~ H A+
RPNE I BR A XS & M 12.5% , %5 7 4 H BT 57
PR 0 R AE R 5 1 K 23.6% , 465 8 A R TSR A
JIE W R AR X 5ol 27.0% , 585 9 AN A BYHB TR A I
R A X 5 5 33.5%, BEEMFFREMAET,
R IRIIRR I & AW I, AR RS B
WA EE (2013b) PRAT OS5 SR A AT
22 MFRABHEBWARRENSE

i GC-MS F AR 43550 I 5 PU A Az K s 35 A8 1
SRR 0 TR G 0 B AE R i S SR AN 2-5 FF
7~ FHIR R P R ) 80 B I S AT, & AR K

NN W WA
S wn O wn O

Jig MR AR X5 B

Relative content of fatty acid (%)

v o

S

6 7 8

A KB Different growth stages (m)
BT DU AR I SRR 2R A R 5 B2 YRR X 5

Fig. 1 Relative contents of fatty acids

9

in coconut in four growth stages
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Fig. 2 Analysis results of coconut flesh fatty acid composition in the 6th month
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Fig. 3 Analysis results of coconut flesh fatty acid composition in the 7th month
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Fig. 5 Analysis results of coconut flesh fatty acid composition in the 9th month
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Fig. 6 Changes of FatB1, FatB2 and FatB3 gene expression
level in four growth stages of coconut flesh growth

(the 6th, 7th, 8th and 9th month)
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