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Abstract: Macadamia nuts contain abundant source of unsaturated fat acid (UFA), but the molecular mechanism of bio-
synthesis of UFA remains to be further analyzed. Stearoyl acyl-carrier- protein desaturase catalyses the insertion of a
double bond into saturated fatty acid bound in saturated acyl chains bound to ACP in higher plant, which is the key en-
zyme in unsaturated fatty acid biological synthesis pathway. The Macadamia intergrifolia plant as research object, the
full-length gDNA and cDNA of SAD gene encoding stearoyl acyl-carrier- protein desaturase were isolated from M. in-
tegrifolia using PCR technique. The structure, function and expression pattern of MiSAD were preliminarily studied.
The gDNA of SAD was 6947 bp and contained 3 exons and 2 introns. The open reading frame was 1191 bp and encoded
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396 amino acids which was highly consistent with the public MtSAD sequence, and SAD was a water soluble enzyme
with a total predicted molecular mass of 45.22 kDa and isoelectric point (pI) 5.93 located in chloroplast or plasmids
stroma. The amino acid sequences of SAD involved in active site showed highly conserved and significant difference in
N-end and C-end. The highly conserved region contained 2 central motifs of E-X-X-H iron atoms which formed the
active site of this enzyme. The a-helix and random curl were predominate in the secondary structure. The he-
lix-turning-helix was found in the prediction of tertiary structure for formation of fatty acyl chain binding site. Derived
amino acid sequence showed the highest homology 94.2% with Telopea speciosissima, and the homology is above 80%
in other species of SAD, close to Nelumbo nucifera in phylogentic tree. The SAD gene expression trends were basically
identical by qRT-PCR. The SAD expression were found in root, stem, leaf, flower and macadamia nut, and the highest
level was in nut. The expression of SAD gene increased about 90days after and reached the highest level at 100 days,
then declined gradually in the following days during the macadamia nut maturation and presenting a normal distribution
trend. This study would build a foundation for elucidating the molecular mechanism of MiSAD in biosynthesis of un-
saturated fatty acid in macadamia.
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A: RNA Zlift; B: SAD EH5wfE; M;: D2000 DNA ladder; 1:
SAD $:H gDNA;2:SAD #:F ¢cDNA;M,:DL10 000 DNA marker,
A: Purification of RNA; B: PCR production of MiSAD; M,: D2000
DNA ladder; 1: gDNA of MiSAD; 2: cDNA of MiSAD);
M,: DL10 000 DNA marker.

B 1 IR S RNA 1 MiSAD E[E cDNA #0
gDNA 35[E

Fig. 1 Agarose gel electrophoresis of total RNA and the
sequences of SAD cDNA and genomic DNA
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Fig.2 gDNA structure of MiSAD
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Fig. 3 Conserved domains analysis of MiSAD
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B 4 MiSAD ZZ &M
Fig. 4 Prediction secondary structure of MiSAD protein
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Fig. 5 Protein sequences aligenment of SAD from M. integrifolia and other plants
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HuSAD: H#HEHIE#EZ; TeSAD: A AJ; CocSAD: [FIRHK;
CooSAD: KMHB; GaSAD: W¥MHH; GrSAD: T&EEFEA;
GhSAD: Pfiiffi; SiSAD: ZJFR; Ir'SAD: #I#k; MocSAD: i
J&; MeSAD: AK3; HbSAD: #Ji; RcSAD: EJR; JcSAD:
JIRIRB ; CisSAD : Ht K ; TsSAD : Z4f1; VmSAD : AR i ; VESAD:
A ; ZjSAD: ;5 PgSAD: fifi; CcSAD: FE3K[ JHll; CiSAD:
iM% ; VvSAD: #i%4j; PeSAD: #i#; PoLSAD: RJ}; PiSAD:
Aj2; CaoSAD: jli%; CasSAD: BFZH|; MacSAD: Piy%ml;
CacSAD: WiLZIEIMAS; NnSAD: fafff; MtSAD: YIRS,
HuSAD: Herrania umbratica; TcSAD: Theobroma cacao; CocSAD:
Corchorus capsularis; CooSAD: Corchorus olitorius; GaSAD:
Gossypium arboretum; GrSAD: Gossypium raimondii; mGhSAD:
Gossypium hirsutu; SISAD: Sesamum indicum; JrISAD: Juglans
regia; MocSAD: Momordica charanti; MeSAD: Manihot esculenta;
HbSAD: Hevea brasiliensis; RcSAD: Ricinus communis; JCSAD:
Jatropha curcas; CisSAD: Citrus sinensis; TsSSAD: Triadica sebif-
era; VmSAD: Vernicia Montana; VESAD: Vernicia fordii; ZjSAD:
Ziziphus jujube; PgSAD: Punica granatum; (cSAD: Citrus
clementine; CiSAD: Cinnamomum longipani culatum; VVSAD:
Vitis vinifera; PeSAD: Populus euphratica; POLSAD: Paeonia ostii
var. lishizhenii; PiISAD: Paeonia lactiflora; CaoSAD: Camellia
oleifera; CasSAD: Camellia sinensis; MacSAD: Macleaya cordata;
CacSAD: Camellia chekiangoleosa; NnSAD: Nelumbo nucifera;
MtSAD: M. tetraphylla.
B 6 HiNRE SAD 5HA 31 4% SAD By
RGHL D

Fig. 6 Phylogenetic analysis of SAD from
M. integrifolia and other 31 plants
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A: Expression of SAD gene in different tissues by qRT-PCR; B: Expression of S4D gene in different development stage of macadamia nut.
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Fig. 7 Expressing analysis of MiSAD gene
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