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integrifolia “GUIRE1” cultivar by PCR and its structure and function were analyzed by bioinformatics method.
The cloned ¢cDNA sequence of MiMYB2 (NCBI accession number: MN254976) gene is 1 210 bp in length, has
1002 bp open reading frame CORF) , encoding 333 amino acids. MiMYB2, an unstable hydrophilic protein that
has no transmembrane structure, no signal peptide and localizes in the nucleus, has two SANT conserved
domains belonging to the R2R3-MYB family. BLAST analysis showed that the MiMYB2 share high amino acid
sequence identity with Lotus NnMYB3-like protein. Phylogenetic analysis clustered MiMYB2 and AtMYB17,
AtMYB106 and AtMYB16 into S9 subfamily. The transcriptome data were used to analyze the expression
patterns of MiMYB2 gene in branch, flower and leave of M. integrifolia “GUIRE1” and “695” cultivar. Results
indicated that MiMYB2 has the lowest expression in the flower of “GUIRE1”, and the expression level of “695”
is the highest. Tt is speculated that MiMYB?2 is closely related to M. integrifolia growth and development. This

study would provide a theoretical reference for clarification the role MiMYB2 in growth, development and yield

formation mechanism of M. integrifolia.

Key words Macadamia integrifolia ; MiMY B2 ; gene cloning; bioinformatics analysis
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Company Limited, 75 ) . % i TaKaRa J %% 5% i
FI £ U8B 5B i cDNA |, 1% B i B R i e Uk 4G
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GTCCTTCTCAGTTTCTGC-3" , MiMYB2 R, 5'-
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7194 0.5 pL, ddH,0 #h £ 22 20.0 pL. § 42
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F| 1 Clustal Omega 7E 28 T B3 {F 17 Z2 17 91 e
X o MEGAX F A #4554t # A6 4 (neighbor-join-
ing, bootstrap 3¢ 4 1 000) . T R G #E 4L Hr
AR LN T AR b 4 £ 1 P 91 24 R 30 F NCBIL,

2 HER5HH

2.1 MIMYB2 4 R %1

Fie BRI G480 O v PR OB I R ek —
R AR B RNA, AL 1 AT L RNA 28S,18S
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A. RNAHLIK[E 5 B. MiMY B2 £ PCR Y1125 (M. Marker DL2000; 1. H i5EFE Y47 4)
Fig. 1 Total RNA of M. ntegrifolia(GUIRE1) and the PCR amplification products of MiMYB2 gene
A. Total RNA of M. integrifolia(GUIREL) ; B. The PCR amplification products of MiMYB2 gene. M: Marker DL200; 1. The objective gene

amplification products
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mTTTTCATACTTCGATTTCCGTAGATAAGATCGATGC

ATTTAAAGCCCTGAGATTCTACTGATTCATCAATTAATCGGGTTTCTGAAGAAGAA
GAAGATGGGAAGAGCTCCTTGCTGTGATAAGCAAGGACTGAAGAAAGGACCTTG
GACTCCCGAAGAAGACGAGATCCTCGTTGAATACATCAAGACCAACGGACATGG
AAGCTGGAGATCTCTTCCAAAGCTCGCAGGTCTACTTCGTTGTGGGAAGAGCTGT
CGACTTCGATGGACGAATTATCTGAGACCAGATATTAAGCGTGGTCCTTTCACGCT
TGAAGAAGAGAAGACTATCATCCAGTTGCATGGCATGCTTGGAAACAGATGGGCT
GCCATAGCTTCTCAATTGCCAGGAAGAACGGACAATGAGATCAAGAACTTCTGG
AATACACACTTGAAGAAGCGTCTCGTCTGTATGGGACTGGATCCACAGACCCACT
GCAAGAGCTCTACTGGGTCCATTGCCAAGTCATCGGCTTCCCCATCAACACGCCA
CATGGCACAGTGGGAAAGTGCCAGGCTGGAAGCGGAGGCCCGTCTGTCCAAGG
AATCCTTCGTCCCATCATCATCATCATTATTATCGTCTTCGTCCTCCAGCCCCAAGA
ATCAAGACTCTGACTACTTTCTCCGTATCTGGAACTCCAATATTGGAGAGTCTTTT
CGAAGGTCAAGCAAGCGAGAAGAGGCGATGGTGGTGGCAAGTCAGAGCTCCCC
CATCTCTCAGACATCTACGTCAATAAAATGTGGGTCAGGGGTGACAATAGAAGTG
GCCGTGGCAGATCCACCGGAGGAAGTGGAGTGCAAGAGTTGCAGCAGATCAGCT
GGTGGTGGGGATGGCGTCGTGGTAGGAGGCGGAGGAGGAGGGTCCTCGGAAGC
GTCGAGCTCTAATGAAGTGGAGGTAGCTGCTGATGAAATGGAAGATTTGTCAGAG
GAGACATCTTTGCGACTGCTGCTGGATTTCCCAGATCCAGGGAGTGATGAAATGG
GGTTCTTCCAGGGACAGATGATGATGAGTAATATTTCCCTCTTCCCGACCTTGTTG
AACGAAACCTCGTCTTATTGAGAAAACTGTTTTTTTTGGTTTGCAGGGTGCGTGT
TTCAGGGTTTTTTTTTTTCTTTTATTTATTTTAGT

&

B2 MiMYB2 ERENFHER
Fig. 2 Sequence result of MiMYB2 gene
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SOPMA :
Alpha helix (Hh) : 125 is 37.54%
34 helix (Gg) : 0 is 0.00%
Pi helix (13) x @ is 9.e0%
Beta bridge (Bb) : @ is  9.e0%
Extended strand (Ee) : 36 is 10.81%
Beta turn (Tt) : 21 is  6.31%
Bend region (Ss) : @ is  9.ee%
cchhhhhh Random coil (Cc) = 151 is 45.35%
Ambiguous states (2?) @ is @.00%
Other states @ is @.eeX

([=E:5 4 A AR
Low complexny Low complexity
B N
! 1
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B4 MiMYB2 &3
AL MiMYB2 2045 B s B. MiMY B2 (< 45 F U 5 C. MiMY B2 =2 454 il
Fig. 4 Structural analysis of MiMYB2
A. Predictionforthe secondary structure of MiMYB2;B. Prediction of the conserved domains of MiMYB2;C. Predictionforthetertiary structure of MiMYB2

2.5 MIMYB2 & %t b 547
WA s Frs , W R MiMYB2 (M. integrifo-
lia , MN254975) 5 faj ££ NnMY B3-like ( Nelumbo nu-
cifera, XP_010255443.1) ., faj /& Nnmyb-related pro-
tein 308-like ( Nelumbo nucifera, XP_010273102.1) .
e W 46 ThMYB6 (Tarenaya hassleriana, XP_
010523735.1) . Jik KB JeMYB6 (Jatropha curcas,
XP_012083427.1) FIEHE HEME 57 %% HuMYB41 ( Her-
rania umbratica , XP_021280626.1) i 17 [5] I8 P 4
B, AR L 53 ) 64.79%, 65.99% ., 59.88%,
58.08% F156.18% , H 5 1iif £ NnMY B3-like [m] 5 ¥4
B o Clustal #E47 22 5 81 L 0F 73 97 AR 45 ] 4B
S W 45 bR TE MIMY B2 57 5 #4580 SANT (I [&]
A) o FIHI MEME 3 A7 8 9 1 2R MiMY B2 &5 H 7
NCBIEE 2 O SR S M R i MY B 2 7471
T T HEA B = 89 motif ELFRTE T HAE AN T 51
(4 5 B, Ui P& 5B i 78 39 R MiIMYB2 a (77-

126 LG I+ R2R3-MYB SR A 52 B4 26 1151, A
& 6B 45 5 2 /R MiMYB2 5 AtMYB17 . AtMYB106 .
AtMYB91  AtMYB16 £ %% ¢ R AL, AIMYB17 | At-
MYB106 . AtMYB16 J& F 481w I+ S9 S 15", 4 Il
MiMY B2 HA7 5 SO 7 ji% 1 53 AR AL A S RE
2.6 MIiMYB2# B 48R % ABX M7

W5 MiMYB2 3 [F 7 “ FE R —5 7 Fi1 6957
vt AN ] 2H 2 v i) R GRS, AR A 98 N A A —
54695 it A LU 1 SR A SR 21 R R AR T
MiMYB2 R TERL 5% AL N B i 2 8508 , 0 br
HAEAS ] bl AN [ ZH B X . &l 7 B
IR CHEIR S SR MiMYB2 T B A SR
ik, AL I8\ AR, it b MiMYB2 & ]
TR g AN 8 54547546957 i A, MiMYB2 F
SR RIS BRI 7 Rk IR, 7EqE
() 38 &R 7 10 5 22 47 o A — 5 7R
“695" & B[R] — £ 21 MiMYB2 JE [H] ) & 35 16 46 A

126) .b(1-50) .¢(339-367) , [A] Y514 e i () 1 471) , G iR HR A 22K, R R A E AR TR () R 3k 6957
motif B K /N KAV B R IT . Motif S5 HLH A9 A=) RS 13 A
22TRE EUE A B MIMY B2 4 (8 11551 5 3 Wi

BLAST FCXS S5 rAR LR 5 e 1) 2 R HC A AR ) 114
MYB J@ 82t 47 R GE AL 70 B, W MiMYB2 15 fif
f£  NnMYB3-like (Nelumbo  nucifera, XP_
010255443.1)  faf f& Nnmyb-related protein 308-like
(Nelumbo nucifera, XP_010273102.1) 7% % K R
(UL 6A) o RGEFEAL AR YN ISR MIMYB2 5
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NnMYB3-like/1-314
Nnmyb-related/1-315
ThMYB6/1-300
JhMYB6/1-303
HuMYB41/1-320
MiMYB2/1-333

NnMYB3-like/1-314
Nnmyb-related/1-315
ThMYBG6/1-300
JThMYBG6/1-303
HuMYB41/1-320
MiMYB2/1-333

NnMYB3-like/1-314
Nnmyb-related/1-315
ThMYBG6/1-300
JhMYB6/1-303
HuMYB41/1-320
MiMYB2/1-333

NnMYB3-like/1-314
Nnmyb-related/1-315
ThMYBG6/1-300
JThMYB6/1-303
HuMYB41/1-320
MiMYB2/1-333

NnMYB3-like/1-314
Nnmyb-related/1-315

SSTTA

SSTlA

ThMYB6/1-300
JhMYB6/1-303
HuMYB41/1-320
MiMYB2/1-333
NnMYB3-like/1-314 292 s.- -fisLL I Yy ) TR 314
Nnmyb-related/1-315 293 Q -@sLL EN s A. ...... 315
ThMYB6/1-300 281 BEN ES nsuv . 300
JhMYB6/1-303 289 Dl TTIARIOL - = ci - ai sws i 303
HUMYB41/1-320 293 --BATS I '; ISESE@YLKA 320
MiMYB2/1-333 312 Q silisLFrETEENETESY - - - - - - .. m

S
Bits.

o
Bits

=
>
-
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Bits
xl
L
<
W
-
>
w

Name p-value Motif Location
LNnMYB3-like 1.37¢-150 — N I —
2 Nnmyb related  1.30e-151 === —=Spe—————
3 ThMYB6 1.87c-15] — ) (R (S
4JcMYB6 1.98¢-155 — [ [ —
SHUMYBAl  7.54e-157 — I )
6.MiMYB2 5.05¢-149 — ) )

5 MIMYB25HMEYMYBERBFFISH

A. MiMYB2 5 HABAE Y MYB 2 FUFE 51 Z X [ s B. MiMYB2 5 HAWA Y MY B 45 (1% 41 MEME 52453

Fig. 5 Protein sequence analysis of MiMYB2 with other plant MYB proteins

A. Multiple protein sequence alignment of MiMY B2 with other plant MYB proteins; B. MEME cluster analysis of MiMY B2 with other plant MY B proteins
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Fig. 6 Phylogenetic analysis of M. integrifolia MiMYB2
A. Phylogenetic tree of MiMYB2 and other plant MYB transcription factors; B. Phylogenetic tree of MiMYB2 from M. integrifolia and 126 R2R3—

MYB protein members from Arabidopsis with indicated GenBank accession numbers
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Fig.7 MiMYB2 expression in different cultivars and tissues
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