YIRS HEEER , 2018, 27(1) : 1-10

Journal of Plant Resources and Environment

\

&

L7

/4

46 74 7 1 2 9 0 30 R 55 R PR 5 4

21,2 = 1,
(1. ERERE R L RIS T RS R TR A R B K S SR E, VIR M 2100085 2. HEEERE KA, Jba 100049)

HWE . LIAE (Ammopiptanthus mongolicus (Maxim. ex Kom.) Cheng f.)ZT0 RS A1) X FLFE SRl b 4700 |, 0
B BT R 3B 189% 5 £ I 6000 LA TS T 25 R 33k A6 S R 755 181 AE e Rl 1 X TR hia M 22 5
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Abstract: Taking Ammopiptanthus mongolicus ( Maxim. ex Kom.) Cheng f. seedlings as experimental
materials, its transcriptome was sequenced, the differentially expressed transcription factor genes were
selected under simulated drought stress with mass volume fraction of 18% polyethylene glycol 6000. On
this basis, phylogenetic relationships of differentially expressed bHLH transcription factors under drought
stress, and expression patterns of differentially expressed bHLH genes under drought stress and 100
mmol - ™' NaCl stress were analyzed. The results show that there are 49 transcription factor gene families
from A. mongolicus, including 1 575 transcription factor genes. Under drought stress, fold change of
expression level of 44 transcription factor genes from above-ground part of A. mongolicus is greater than or
equal to two times, in which, there are 33 transcription factor genes with up-regulated expression, and
11 transcription factor genes with down-regulated expression; fold change of expression level of
57 transcription factor genes from under-ground part is greater than or equal to two times, in which, there
are 50 transcription factor genes with up-regulated expression, and 7 transcription factor genes with down-
regulated expression. Differentially expressed transcription factor genes from A. mongolicus in responding
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to drought stress are mainly existed in AP2-EREBP, MYB, WRKY, NAC, and bHLH gene families.
Numbers of differentially expressed transcription factor genes from above- and under-ground parts with up-
regulated ( down-regulated) expression levels of 2—5, 5 (including 5) =10 (including 10) and more than
10 times are 28, 7 and 9, and 11, 27 and 19, respectively. The result of cluster analysis shows that there
are similarities with different degrees in amino acid sequences encoded by six differentially expressed
bHLH genes from A. mongolicus and those encoded by bHLH genes from Arabidopsis thaliana ( Linn.)
Heynh. Under drought stress and NaCl stress, six differentially expressed bHLH genes from A. mongolicus
are induced with different degrees. These results offer resource of abundant transcription factor genes to do

research on regulatory mechanism of A. mongolicus during process of abiotic stress.

Key words: Ammopiptanthus mongolicus ( Maxim. ex Kom.) Cheng f.; drought stress; NaCl stress;

transcription factor; expression analysis
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Table 1 Primer sequences used for fluorescence quantitative PCR amplification of AmbHLH genes from Ammopiptanthus mongolicus ( Maxim. ex

Kom.) Cheng f.

B 4 5 IERGIYFII(5—3") B G IFE (5'—3")

Gene 1D Sequence of forward primer (5'—3") Sequence of reverse primer (5'—3")

comp62392(AmelF1) CTGACATGCGCCGTAGGAACG CCCTGCTTATGCCAGTCTTTT

comp55415 TGCAGCATCAAGTGGAGTTC TCATCAACTGGCAACTACTTCT

comp38040 ATTGCTCAGATGGGCGAAGG ATGTAGCCGTGCGTAGTGTC

comp58250 TGACTTGTCCATCATCTGGTTTG AGGAGGCTTAGCCATAGACAC

comp64918. 1 GATTTGCTCGCATCACTGGG GGAACAGTGTGACACCAGACA

comp64918. 2 GCTCATTGACGCCAAATTCT TGGTCTGCGGGTACAAAACA

comp65919 AAGAGATGGTTCCCGCTTGG TCTGGAGGGTTTATCCCCGT
PRl FJE ) (bHLH PR 515 (114 DG SR -2 |

2 ERFpH DBP JER 5% (106 A~ 5 RT3 ] NAC BEH 5%
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W Z W0 MYB BN K, 64 222 AN 12
B Z G IR K AP2 - EREBP K % (144 A% 5%
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TR PP RS 44 SRR T
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W : ABI3VPI; W : AP2-EREBP; & : ARF; M : ARR-B;

I : BBR-BPC; @: BESI; W : bHLH; W : BSD;

W : C2C2-CO-like; M : C2C2-Dof; W : C2C2-GATA; @ : C2C2-YABBY;
B: C2H2; W: C3H; O : CAMTA; M: CPP;

B: CSD; O: DBP; W : E2F-DP; W ElL;

B: FARI; W : FHA; M : GeBP; Il : GRAS;

E: GRF; & : HSF; O: LFY; &: LIM;

O: LOB; O: MADS; W : mTERF; W : MYB;

l: NAC; W: OFP; W : PBF-2-like; B : PLATZ;

B : RWP-RK; B : SIFa-like; O : SBP; W : Sigma70-like;
O: SRS; O:TAZ; W:7CP; W Tiy;

W: 71G; M: TUB; W : WRKY; W : z/-HD;

E: Zn—clus.

E1 PEEEREFEERREKSE
Fig. 1  Classification of transcription factor gene families from
Ammopiptanthus mongolicus ( Maxim. ex Kom.) Cheng f.
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2~5 fEHFE SR TR e 2 Tl TR s i 22 5
FEECR 5(% 5) ~10( 5 10) R FE eI T HE i %
TEHL &8, Feak it i 22 A B 105 10) 5 LAY
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Table 2  Analyses on differentially expressed transcription factor

genes from above- and under-ground parts of Ammopiptanthus
mongolicus (Maxim. ex Kom.) Cheng f. under drought stress'

S A T A AL AT
Transcription factor Above-ground part Under-ground part
gene family Ny N, Ny N,
NAC 8 0 9 0
AP2-EREBP 3 3 9 0
MYB 6 1 7 0
WRKY 7 0 1 1
DBP 3 0 5 0
bHLH 1 0 3 2
GRAS 0 1 3 0
HSF 2 0 2 0
C2C2-GATA 0 2 0 1
C3H 1 1 1 0
OFP 1 0 1 0
C2C2-YABBY 0 1 0 0
CcpPP 0 1 0 0
mTERF 0 1 0 0
SBP 1 0 0 0
ABI3VPI 0 0 2 0
C2C2-Dof 0 0 1 1
LOB 0 0 2 0
MADS 0 0 1 1
LIM 0 0 0 1
Sigma70-like 0 0 1 0
rce 0 0 1 0
zf-HD 0 0 1 0
A1t Total 33 11 50 7

DNy: b8 22 5 20k 5 5 7 25 %X Number of up-regulated
differentially expressed transcription factor genes; Ny : TiEERFEL
5% R T 4 Number of down-regulated differentially expressed

transcription factor genes.
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Fig. 2 Distribution of fold change of expression level of differentially
expressed transcription factor genes from Ammopiptanthus mongolicus
( Maxim. ex Kom.) Cheng f. under drought stress

F S RIS T IR B 42. 1%, FiBE M2
SABECTE 10 5 DL S S IR A 19 4, i T
22 S IR S PR T B 33.3%

2.3 TEMETHZFERREDHLH HEREF
B R G 51

bHLH 5% 5% P 1 J2 Al Wy 1 N — 28 1 B A e ¢
PR~ G150 Wi I 30 5 Jlp 3 e e v A A o )
VR . R0 25 e s B8 B e T 4l R o . b &
HHAETE 114 > bHLH JE | 52 5T S a5, %
IR 2 SAAEOR T4 T 2 %519 bHLH R A 6 1,
TEHG SRR XX 6 4~ bHLH 3R HEF T4 2% 3R 15
2B P ) I B A 19 42K 3X 6 A bHLH BEPRITE
FESEA YRS 53 N comp64918. 1, comp64918. 2.,
comp55415 , comp58250 ., comp65919 Fl comp38040,,
FIFH NCBI ) BLASTp #{4FXFi% 6 1~ bHLH F R Fii ity
(0 24 5L TR Y 91 0 A7 ) UR M L X, o3 B 4 SR R Y
X 6 NbHLH FE [H] 4 18 (4 2 56 1R 17 91 5 40 B O
(Arabidopsis thaliana (Linn.) Heynh.)bHLH & 4565
ARG LR P 9 A AN ) R B O AR L .

XA 6 2 K8 bHLH E P AU R I7
bHLH HE PR 9t i S B IR e 51 e AT R 200 (I 3)
LER IR IPAE TN comp55415 1Y FE F gt 1)
AR P SR T g5 AT1G73830. 1 HYHEA
(BEE3 ,BR enhanced expression 3) 4t i 2 R ¥ 51

AIFRBLEE N 46% , 45N comp38040 (1) I A 2 i )
FILFRFH 595 N ATAG37850. 1 Ay L K 2 5 i &
LR 79 AL EE K 41% , 95 9 comp58250 Fit H&
K 2t 1 2 R 7 4 5 45 o AT1G10120. 1 1956 A
it () & I TR T ) I AH L 42%, S R
comp64918. 1 1 comp64918. 2 (1) Ik K 24 15 (1) 42 Hk iR
5 5 %% 5 S8 AT3G43790.3 14 5L H ( ZIFL2, zinc
induced facilitator-like 2) F4*5 A AT5G13750. 1 i3
(ZIFLI, zinc induced facilitator-like 1) %t 1Y 4 F&
P2 7 5 AR RE A e, ARLRLBE 43 3114 549% 1 59% , Fht
5N comp65919 Ay FE K 4 5 1Y B IR 17 51 5 4 5 N
AT4G34530. 1 19 % K ( CIBI, cryptochrome-interacting
basic-helix-loop-helix 1) %t (1) 28 35 12 )3 51 09 AH AL 32
A3k 55%,

AT4G37850.1
comp38040
AT1G10120.1
comp58250

I AT1G73830.1

L comp55415

AT4G34530.1
comp65919

|—c0mp64918.1
comp64918.2
o E—

AT3G43790.3

ATA4G37850. 1, AT1G10120. 1, AT1G73830. 1, AT4G34530.1, AT5G13750. 1,
AT3G43790. 3. T bHLH K %5 1D of bHLH genes from Arabidopsis
thaliana ( Linn.) Heynh.; comp64918.1, comp64918.2, comp55415,
comp58250, comp65919 , comp38040; ¥4 bHLH 3 [N iy 4i 5 1D of
bHLH genes from Ammopiptanihus mongolicus ( Maxim. ex Kom.) Cheng f.
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Fig. 3  Cluster analysis on amino acid sequences encoded by
differentially expressed bHLH genes from Ammopiptanthus mongolicus
(Maxim. ex Kom.) Cheng f. under drought stress and bHLH genes
from Arabidopsis thaliana ( Linn.) Heynh.
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Fig. 4 Expression pattern of differentially expressed bHLH genes from above-ground part of
Ammopiptanthus mongolicus ( Maxim. ex Kom.) Cheng f. under drought stress
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Fig. 5 Expression pattern of differentially expressed bHLH genes from under-ground part of
Ammopiptanthus mongolicus ( Maxim. ex Kom.) Cheng f. under drought stress
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