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Cloning and Expression Analysis of MbFAD2 Gene in Malus baccata
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Abstract : The cDNA sequence of MbFAD2 was cloned from Malus baccata by RT-PCR. It’s open reading frame
possesses 1 149 bp,and encodes a peptide of 382 amino acids. It has a calculated molecular mass of 97.511 2 kDa

and a theoretical PI of 5. 01. The gene was named as MbFAD2 ,and its accession nucleotide sequence number in
GenBank was KC702671. Secondary structure analysis showed that MbFAD2 protein contains 35. 86% a-helical do-
mains, 16.23% extended strand,and 47.91% random coil. Phylogenetic tree analyses showed that MbFAD2 is clo-

sest to the Populus tomentosa and Hevea brasiliensis ,the farthest is Caragana korshinskii. The expression of MbFAD2

was determined by real-time quantitative RT-PCR. The result showed than the MbFAD2 was expressed in different

tissue organs. The highest mRNA expression was found in flower,secondly is leaf. The MbFAD2 expression could be

significantly induced by low temperature(4 °C) for 24 h, but the stem is difference. These results suggest that Mb-

FAD2 may be involved in low temperature.
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ATGGGTGCCGGTGGAAGAATGGTTGCGCCTCCTGTGCGCARRAATGCGGATGCTGACACC
M G A G G R MV A PPV RKUNA AUDRB ATDT
CACAAGAGAGTTCCGTACTCTAAGCCTCCGTTCAGCCTCGGTGAGGTCAAGARAGCCATC
H K R V P Y S KUPUPTF S L GEV KI KATI
CCACCTCATTGTITITCAGCGCTCTGTTATCCGCTCCTITCTCCTATGTCTTTTATGACCTC
P P HCFQR SV IRST FS YV F Y DL
ACCATTGCCTCTATCCTTTACTACATTGCTTCCACCTACATTCAGAATCTGTCTCAACCT
T I A 5§ I L Y Y I A S T Y I QNTULS QP
CTATCCTTCTTGGCATGGCCGATTTTCTGGTACGTTCAGGGCTGTGTTCTCACCGGTGTT
L S F L AWU PTIFW YV QG TCVVULTG V
TGGGTCATAGCACATGAGTGCGGTCACCATGCTTTCAGTGATTATCAATGGCTGGATGAC
WV I A HBHECGHHATFSDJYOQQWLDOD
ACTGTTGGTTTGATCCTCCACTCTTGCCTCCTTGTCCCGTACTTCTCATGGAAGTATAGC
T Vv 6 L I L HS CL LV P Y TF S WIEK Y S
CATCGCCGCCACCATTCCAACACAGCTTCCCTTGAGCGAGATGAAGTCTTTGTCCCCAAG
AVRVRVEE S N T A S L E R D E V F V P K
CAGAAGTTCGAAATTGGATGGCATGCCAAATATCTCAACAATCCGCCAGGCAGATTCCTC
Q K F E I G W H A K Y L NUNU PZPGU RF L
ACACTCCTCATCCAACTCACTCTAGGCTGGCCTTTGTATCTIGCGTTCAATGTTTCTGGA
T L L I Q@ L T L G WP UL VY L ATFNUV S G
AGGCCCTACAAAGGATTTGCTTGCCACTTTCATCCGTATGGGCCAATCTACTCTGATCGC
R P Y K G F A CHT FHUPZYG P I Y S D R
GAACGATTGCAGATATITGIGTCCGATGCTGGTGITCTTGCTGTCGTCTATGGGCTTTAC
ERLOQTI FV SDAGV VLA AVVYV Y G L Y
CGTCTTGCCGTTGCAAAGGGGCTTGCTTGGGTTATATGCTTCTACGGAGGTCCTCTAATG
R L AV A K G LA AWV I CTFYG G P L M
GTGGTGAATGGATTTTIGGTACTGATCACGTACTTGCAGCACACCCACCCCGCATTGCCG
vV VvV NG F L VL I T JYULOQHTHTEPA ATLP
CACTATGATTCCICIGAATGGGACTGGTITAGGGGAGCTTITGGCCACCGTTGACAGAGAC
H Y DS S EWDWT FRGA ATLA ATV DRD
TACGGAATCCTGAACAAGGTTTTCCACAACATCACAGACACTCACGTTGCGCACCATTTG
Y 6 I L N KV F HNTITODTHWSAEEHL
TTCTCAACCATGCCGCACTATCACGCAATGGAGGCGACCAAGGCAATCAAGCCGATATTG
F S T M P H Y HAMES AT KA ATII KT PTIL
GGCGAGTACTATCAGTTCGACGGGACTCCGGTTTACAAGGCAATGT TTAGAGAGGCGAAG
G E Y Y Q F D GTPV Y KA MTFTZ RTE A K
GAGTGTATCTACGTCGAGCCCGATGAGGGTGCCAAGAAAGGTGTCTTCTGGTACAATAAR
E C I YV E P DEGA AU KU KGV F W Y N K
AAGCTGTGA
K L =

B FRIRLEHIT, Stop codon is indicated by asterisk ( # ).
B2 MbFAD2 EE DNA FIIRESHEEEFT]

Fig.2 The nucleotide acid sequence and deduced amino acid sequence for MbFAD2

WiEF Malus baccata PbFAD2

EE¥ Populus tomentosa DR316788 PtFAD2
P& Cucurbica pepo AY525163 CpeFAD2
BB Hevea brasiliensis DQ023609 HbFAD2
flBg4F Arabidopsis thaliana L26296 AtFAD2
EH Zea mays DQ496227 ZmFAD2

Consensus

WSEF Malus baccata PbFAD2

FHW¥ Populus tomentosa DQ316788 PtFAD2
F#i75 Cucurbica pepo AY525163 CpeFAD2
W Hevea brasiliensis DQ023609 HbFAD2
fp3F Arabidopsis thaliana L26296 AtFAD2

cv tg wv ahecghhatsd
His TX

EX Zea mays DQ496227 ZmFAD2 v V

Consensus
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1dd val hs 1 vpvfswk shrrhhsnt sl rd
His X

EH8# Populus tomentosa DQ316788 PtFAD2
P# P Cucurbica pepo AY525163 CpeFAD2
BB Hevea brasiliensis DQ023609 HbFAD2
fIEgIF Arabidopsis thaliana L26296 AtFAD2
E¥ Zea mays DQ496227 ZmFAD2

Consensus

thvabhl stm
His IIKX
B3 MbFAD2 #SEEBF 5 HMEY FAD2 S EBFFILE
Fig.3 Alignment of the deduced amino acid sequence of MbFAD2 and FAD2 of other plants
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Fig.4 The phylogenetic tree of dehydrins in Malus baccata and another plants
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Fig.5 Prediction of the transmembrane domain
of MbFAD2 from Malus baccata
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Fig.6 The expression of MbFAD?2 in
different tissues of Malus baccata (P <0.05)
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Fig.7 The expression of MbFAD?2 in leaves of
Malus baccata(P <0.05)
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