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ABSTRACT

The basic/helix-loop-helix (bHLH) transcription factors and their homologs form a
large family in plant and animal genomes and play important roles in the specification
of tissue type in animals. However, few plant bHLH proteins have been studied
functionally. Recent whole genome sequences of model plants Arabidopsis thaliana
and Orysa sativa allow genome-wide analysis and comparison of the bHLLH family in
flowering plants. We have identified 165 bHLH genes in the rice genome, and their
phylogenetic analysis indicates that they form well-supported clades, which are
defined as subfamilies. In addition, sequence analysis of potential DNA binding
activity, the finding of motifs outside the bHLH domain, the conservation of
intron/exon structural patterns further support the evolutionary and potential
functional relationships among these proteins. The genome distribution of rice bHLH
genes strongly supported the hypothesis that genome duplication(s) contributed to the
expansion of the bHLH gene family. Furthermore, phylogenetic studies of both rice
and Arabidopsis bHLH genes estimate that 66 bHLH genes were present in the most
recent common ancestor of monocots and eudicots, represented by rice and
Arabidopsis, respectively. Also, this analysis also provides strong support for the
“birth-and-death” theory of gene family evolution. Bioinformatic analysis suggests
that rice bHLH proteins can potentially participate in a variety of combinatorial
interactions, endowing them with the capacity to regulate a multitude of
transcriptional programs. In addition, similar expression patterns support functional

conservation between some rice bHLH genes and their close Arabidopsis homologs.

Key Words: Basic/Helix-Loop-Helix (bHLH) Gene Family; Phylogenetic Analysis;

Expression Pattern
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SRR, WEIE B AT O A AL A T R BL T V22 bHLH S 55 K 188 5% 1 1k
1o BHLHES #3802 — AN s R A I S5 A 3. XA Z i SR 5% T 240 60
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JEZ VRS2 1

ANEFER, BT IERE X (basic region)fil— /M2 JiE-FA-12)iE (HLH region)
XA B 15 AN EIER, b S a2 IR AR, XA X
IR T2 R KT S DNAKE E P K 45 57 OC o R IE-PR-1 e X 10 224 ) 2
SR AL AR g, IR TThEe.

1.2.2 YK bHLH & OB R

) bHLHAR 1 O 4G BOERAIFIY, bHLH £ (110 3 E ) fe 0 1
H R0 L 1) R AU IR A3 Ak o 1 e s W] (R T A B A, AR AR IE
PTG B AL, AT AL T RESE I BDIRAS . ST UL R 2
FY ML A HESh Y RE ol B 2 (0 R B b R e R A 2 T AR A,

LIS bHLHAR [ 7] LUK 3 45 A DNA R PRI Y a6 89547 1) A%
HHERRE G FYIA 5°-CAGCTG-3” (E-&/741) DNAFFSY, AHERHEEA Lyl
Twist. Hen. Atonal. Delilah. dHand. AC-S. MyoD. E12 #f1Dal*l. 2) Bk i
Wi Myc. Max. USF. SREBP. MITF % nf DL 45 & G- & /7 51, Bt /2
5°-CACGTG-3"1%%, 3) CEA i TOHLHZ M2 4h, & &H 5 — AN EEA
16 JH [0 &5 K9 38— —PAS &5 kg 1 B, X K bHLH & [ W] LL 45 & JFE- & )% 7
5’-NACGTG-3’5{ 5>-NGCGTG-3’. 4) DI AT I Z LR X [ HLHAR [ 4 o
TS AR ZIER X, IR A RESS A DNA, H AT Lo 55 4 1
S AR MbHLHE (1, 2T NI RS /e, 1d8E a8 Fix— 2P,
5) EZSbHLH & (44 & T Gridlock. E (spl). HeyFHairy*7, X2 [ 7EHME X
SHMERMHER, JF A4S 5-CACGNG-3"P> >, 6) FRE A &
COE-bHLHZ M ()45 FIALRL, X A4 1 TDNAZE A1 — BARHAR L7530,

Z)#%) bHLH AR E 2, £ ARSI E KGR EHIUR F &4 8
WA IR EEEM . K0k, T# bHLH S E 1 Dhfe, X TR S A4
PRI BN G, (IS 27 R0 A4 2 AH DA 0K A AR K 35 B

1.2.3 ®EHYFH bHLH FEBEH5TILR

FERED R, IWFEHITET A IR IE R S W) Le sl A A LR B Ceid
LP2ET. e, OGERADN—#2bHLHE O BLAITE, EXAK
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