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Bioinformatics and expression analysis of transcription factors of ginkgo
bHLH family
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Abstract; Based on the genome data, the bHLH transcription factors (TFs) of ginkgo were screened and analyzed.
At last, 72 bHLH TFs were identified from ginkgo genome. Further analysis revealed that the sequence length and molecular
weight of different bHLH TFs were significantly different, while the theoretical isoelectric point and hydrophilic point were
relatively close. Each bHLH member contained the N-terminal alkaline amino acid region and the C-terminal helix-loop-he-
lix region. According to the evolution analysis results, all bBHLH TFs could be divided into 17 subfamilies, and the same
subfamily members were similar in the type of conservative motif. The promoter analysis results indicated that most ginkgo
bHLH gene promoters contained light response elements, hormone response elements and stress response elements. The ex-
pression analysis results demonstrated that seven ginkgo bHLH genes were tissue-specific and six genes were highly ex-
pressed in all tissues, which predicted that they played a very important role in the biological process of ginkgo.

Key words: Ginkgo biloba; bHLH transcription factors; evolution analysis; expression analysis

bHLH ( Basic helix-loop-helix ) #% 5¢ K F &)1z i Y (S B N B A (1T AR =X 9 R g B )
FEAET Bl A B i 55 DR 1 0, DR EC < el e BRI o-MYC JEEFE RS 1 N R B
bHLH AL 7 3 R | 2 S5 i 270 A 9 R S o &5

W8 B #9 :2018-06-29 o b s (3] a2
7 A
EEWA Aol 55 AT RHIFE T 5 H (201504105) =% Zﬁf w zﬁ i% 2 O/j’; " ﬁf %ﬁéﬁﬁ &
PEERMAR T (1993-) & AR BETse, gz PHUH GRSPETISORZI S AT 60 AUk, Hmpk X
FMHAETISE . (E-mail) 2334734213@ qq.com AR AE Z2 BREE ) N g, 171 58 S5 € DNA 19
EIREE 71506, (E-mail ) gbwang@ njfu.com.cn Hﬂ‘fﬁﬂqﬁ{iéﬁ%’ HLH Ej:"i'f_L:‘F C j{lfﬁj Lﬁ‘:g&




A A DHLH 65 SRR 7L 5 B2 R R 4 401

PRl S AR I, NI T BE

Y bHLH ZKIGE R E B A~F 556
AL, 3 45 AFEY . SehW A, i
bHLH ZEJ8 5% P11 A % 5/ | it LK Z2 800 1
bHLH & HIES W LK G K g T B 47 4R
PR bHLH 2 (A 7 80 R E M, SRR LA oy
RIFEFEFE S, 2 BECA LR, R B % E 1)
bHLH R % 55 1 74 162 F, 3 H 5 KR i1
bHLH % 5 HF—il /i T 25 MR iE ™, A
S XHURIT B R K NSERIEE L I S Flis
J51 bHLH 5% 5% R FHEAT 256 0BT, 316 FL 43 1 32
ANZEEN WS —AE = AR B R R &R S
PN NN S ANE B TS S LYl
bHLH 5% st 1Bl ae okt

Y+ bHLH AR K L2, 55 51
AR EE JEAEN W Ea FR AR S L
Pyt A AR, A bHLH 1% 8 A
FE DI RENTIY O 2 iR #A50F HAS 2] TP & e,
IR IR A Y, H bHLH 5% 5 X 1 S RERF 5T
X% . A5 E KB AbHLHL12 XFhidh b5
FHCBEW A E R (A& X LR AR &R 1
R A M E R FIT % E TS A
bHLH38 Hl AtbHLH39 3 [A] 8 £ Il 7 IF 1 2k AR
W2 el E A I T PIF4 12— bHLH %
WAL W E B S S5 S A IR A
AN, BFIE & e VE R R 4l 3% 96 A
bHLH %% 5% K+, Jf 10 H: v 24~ bHLH #% 5% 5+
AT REZEARIR  ABA FiEh e rh R FEE SRR L B
5T # K&K REH OsbHLHI F: 8 ] 6 5 =A%
T a A

GRS JE P v [ A R e TR R, AR T K
NGBS AT E R A TP R AR T 22
FRIP AP 8 bHLH 80 BF 9 16 4F R 15 3 1
PR & E 3 H Fr R Lk, 78 AR A bR A
bHLH #5k N FIF A2 AUA 1 5&8kam 454 bHLHI1
AR SR TR 7 o o B O R AT T Rk A 2 AT
G AR YR B2 T, A A S DR A L N e R A
bHLH 5% 5% 1 5 L 53 2R 47 43 85 2 5, IRt e e
H I ERA bHLH %% 5 P FE A T BRI PE T Rtk
Je Bl F- 25 H Ik R 3R 3k 45 5 T 24T 43 AT, i bHLH
i S R F D) BE MO A BT SR HI S At

1 ARSIk

1.1 $R% bHLH K&K ik

PL Pfam %088 B o bHLH K % B9 4# 5F 3%
PF00010 A 2% 751, I HMMER 3.0 372 I A
7 H K 4 % ( GigaDB, http://gigadb. org/dataset/
100209) HEFT KR, KRS B 19 )¥ 51 ] NCBI-
CDD ( https://www. ncbi. nlm. nih. gov/cdd/) #l
SMART ( http : //smart.embl-heidelberg.de/ ) 7F £k R
PEATORSFICHUN , 25 BRAR PR 512 K 150 i A
A bHLH {7 S8 P I AR AT bHLH 52 % fi 16 5%
KT T IRgEHT,
1.2 $REF bHLH & #9240 14 R % 4R <F 5 F0 4R =F
EFoHh

bHLH Z e de 25 11 5t i) A B R A, 70 1 3
W55 AL R S A PE TR AR ExPASy T1HY Prot-
Param 13 (https://web. expasy. org/protparam/ ) i#f
11%3#7, FH DNAMAN ( Lynnon Corporation, USA) X}
BRAY bHLH A e 35 PR 2 it 14 D~y LRy 91
FFZFFIHAT, IFH MEME fEZ0A2 T (http :// meme-
suite.org/tools/meme ) ¥ 17 & 3k R 1Y & 5F 3£ ¥ 43
Bt
1.3 $R%E bHLH ¥R EFRRAIEAL 54T

M\ PlantTFDB %44 J% ( http : //planttfdb. cbi. pku.
edu.cn/) TR AR ST bHLH 5% 5 7 7 50F R 5
BB WRIEH F 1 ~4 5, R ET 49 %% A
bHLH ZEHE A 710 F 4R A 63k bHLH 2117
515 24 4~ AbHLH 2% ¢8| ] MUSCLE %t 472
JPH LG X, # B bHLH & 57 50 % 41 9 1 % 0F
MEGAS.0 F) Neighbor-Joining 2823344 2 HEAL A, ¢
55281 Bootstrap B 1 0007
1.4 $R? bHLH #REFREEEEH I

R A DR 2 580 P2 v S BT 32 114 bHLH HE
CDS 3R R L P51, T GSDS 2.0 1R A 7
2l FE N AP - A
1.5 $R#& bHLH FxERK B F o

MR S5 DR 2 K58l T b OB A bHLH 22 %
e PR B B T L TiR2 000 bp P84 A R B
DX, R A 0 A G B0 T SOGO (hi-
tps://sogo. dna. affrc. go. jp/cgi-bin/sogo. cgi? sid =
&amp; lang = en&amp; pj = 640&amp; action =
page&amp ; page = newplace#opennewwindow ) 73 H %



402 TR &b 2 R 2019 4F 5 35 4 52

K a8 = AE oo %1 $RET bHLH HREFHENLER
1.6 %Eﬁ bHLH g—-ﬁﬁ%g %%itﬁ*ﬁ Table 1 The physicochemical properties of bHLH transcription

factors in ginkgo
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