Han WHF £ 2018, 26(5): 515 ~ 522
Journal of Tropical and Subtropical Botany

ARG FAF T AE R E T RERA ST

EHL RERL ETRL IHAL BHALT

(1. ZHANRFEZ %0, &8 230036; 2. BERHBNFE ARG AN TRER, ZH R 236031)

WE: N7 FHESE(Rhododendron pulchurum)’ 5776+ Rl N RGN, R @M PEAR, AR K %4
TEEA 4 S R S R T RIS AT 00T SRR, TEANF K S AR AT 34~ 161 AN S RIK N EE LR -, FLAS AN R
ANTRIZK 43 WG 3 4% £ 2l ERFL bHLH Fl MYB J D5 ¥ 2 38 W [v) 58 ), T R e i, RS 130 7 NAC 1) 22 5 Ras fl
WRKY. bZIP. PLATZ ¥ LiERIE, TR/GE/KHEFR AN T GATA RiLKiA#E. RT-gPCR Wilk4i REW, KRR EEHE S
MFEER—5, U TP RE . X AR TEST R0 FHLE R T B FhEie 7 B Al

RG] FLESIE: FeRB T x4 TR

doi: 10.11926/jtsh.3910

Transcriptome Analysis of Transcription Factors of Rhododendron
pulchurum ‘Baifeng4’ under Different Water Conditions

WANG Hua', ZHANG Shi-hu', GONG Xue-mei?, WANG Rui-sheng*, DENG Xin-yi*"

(1. College of Horticulture, Anhui Agricultural University, Hefei 230036, China; 2. Department of Biochemical Engineering, Fuyang Institute of Technology,

Fuyang 236031, Anhui, China)

Abstract: In order to reveal the expression pattern of transcriptome factors (TFs) of Rhododendron pulchurum
under drought stress, the expression profiles of transcription factors in ‘Baifeng 4’ under different water
conditions were analysed by using the high-throughput sequencing technology. The results showed that there were
34-161 differential expression TFs among different water treatments. The transcriptional regulation in
Rhododendron response to drought was synergistic effects of the expressions of ERF, bHLH and MYB genes. The
special expression of NAC and up expression of WRKY, bZIP, PLATZ were found under drought stress, and the
special expression of GATA in rehydration. The trend of gene expression was consistent with sequencing results
by RT-gPCR, showing the validity of sequencing results. Therefore, these would be lay a theoretical foundation
for understanding the molecular mechanism of drought resistance and molecular breeding of Rhododendron.
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WA N ) %% 55 R 1 (transcription factor, TF)
B I 5 ¥EIE R S 3 F X 4 2 DNA P41 (R
FHICHE) 25 I\ T it v B o 2R 35 AT 2 S /K-
PRI, FER R A b, KL TYRI RS T 5
VER )y TR, T HL o Je LLRE DR S e o T R L
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T D, TIPSR B S5 R Ry T 3
R T2 SR TAE 2 —

AW FAEFE RS AL S e wF A JE e b, %
NFZHRAEBSIE N B AR K A 2 B S R 7, Al
WA AL B A6 5T 52 10 4 T WL 2 B8 8 B0 e 24
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1 MBI S

1.1 PPRbmAL

PLK A R AP 2 SR AR RS AR R 4 57 (Rhodo-
dendron pulchurum ‘Baifeng 4°)7 %48 1h ik e
PR, ENTAEENEATA I, DUER G Xt
HH(CK), L3EEKE N(70+£5)%; 15 1E5EK 2d A
%12 (middle drought, MD), 135 /KE ~(60+
5)%,; {5 1kHe/K 3 d ™ HE 5 (severe drought, SD),
TIEEIKEN(A515)%; IAEIRE IEHBIK 3d WH
HKAbH (rewatering, RW), 357K & 9(70+5)%,
BEANAERE 30 ko N TAEEHDEME )y 12012 h, H

£ 16 N T RT-gPCR 514

Table 1 gRT-PCR primers of 6 TFs

FAG R 25°C, Wi 5 15°C, 23S AR IR N 65%.
AR IO EAE R 2~4 A REATh e kAT
RNA &, FF sl F .

1.2 BFHW P

FERSAEIT F (1) RNA FREURIEL 540 17 51 52 B
SrbrE2 wu 25N 7k, 3543 Clean reads J5 it
De novo 4A1GEIFEHTS, A5, XEREFEW
BT b AT, RIS EH RPKM
KRG, HALE LogyRatio 6% = 1.FDR < 0.01
(3L R oA 22 S RIA SE IR . fE SRS 1, JEid BLAST
5 Nr FEEAT RS, i 22 S R IA I S R

1.3 ZRRILHFE T Real-time PCR Kk

I 5 ZEL DN e B8HR TR AT A8V R R A 1 P S 7
Y32 B (RT-gPCR)VERIGIE . BENLPkIE 6 MNERK
ISR A T, F Primer Premier 5.0 it 24 6 g &
PCR 5113 1), LAFLRSH: 1 cDNA Jytsiti, LA
Actin B AN Z:, 2% WU SN I7E 5 it A
(FIFEXT R IE . RPKM H A T4t Z M RIA &,
Fe R 10°/ reads R B T HHE R 1 kb P 11 reads.
AR 4 IREH

2 #E AN Hr
21 EREFERMNEFETFHRELS T

DAALESAE HR 4 5 °7E 4 PR HAE R A
REFEARFSRA B RS IR, T 7 i

FH Gene log, Ratio #KIL Expression S1¥F% Primer sequence (5'—3")

Unigene0010741 -4.823 Ni Down F1: TATCCCAGCCACGGTATCG

R1: CTGATTCACGCACTTTGTTCG
Unigene0000760 11.478 i up F3: CCAATGGAAGGACTTTACAACG

R3: TGTTGTTTCCTCCGCTCCA
Unigene0011014 12.262 i up F5: AGCCGCTTTTTCCTACGACA

R5: ATCTGACCCCTTCTTGTTCCC
Unigene0032946 -4.354 T4 Down F8: CTGAAAGAAAGCAGCAGCACA

R8: GCTCAGACACTCCAAACCCAC
Unigene0010741 -4.298 T4 Down F9: TATCCCAGCCACGGTATCG

R9: CTGATTCACGCACTTTGTTCG
Unigene0048411 -5.467 A Down F16: ATGGCGGACAGAAGGATGG

Actin

R16: AAGCCCTTGAGTGTCTTTAGCC
F: GCAACGGATATCTCGGCTCTCGC
R: GGATGGCCTCGGGCGCAACT
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SEHRIEEAS B, A A AL B ] J 453 3] 7 962~12 558
22 A H R (differential expression genes, DEGS)
(K 2), Horont {85 v S5 5L AL 3 A 1) DEGS 52 2b,
T P B R K AR B TE] () DEGS (% o

WX s 7 RIS R R BLAST 5 Nr 47
Lxf, S3LA 505 MEFRE T (E 1), H A f s
K F i % 1) 2 B R 5 R KRR (161 A4S, A
Y1 DEGs &1 1.3%), FH k&%) je AN 7™ & 2 4b
HEA](101 AN, 5 2.6%), f/b (Xt R b 25 S Ab
HE (34 A, 3.7%). HE— TR, SxHEA
b, BEE TSR INAEE K, xR
B FTHE TR, BRI L RIA
NE. HHETREML, WNEETRREK, Ex
R7- 8 N, (B30 BRIy . FR RS =
HE, KE™ET RN, T HERA
#hn, HUL RSN E.

#* 2 ERFIBEFMNGT

Table 2 Statistic of differential expression genes

2.2 BRHEFRBER T

RGN FHEREAEEE, #—P5i
I BT SR SR M R R S R . RIS
B EHERT 5 A7 KR 254 NSRRI, b
¥R ¥ 545505 M) —F Ll E(& 2), Hr ERF
FIE(T5 1Y) WRKY Fji5(56 1) bHLH F%(50 1M)-
MYB k(42 N)F1 bZIP Kt (13 4N) 15 92.9%, H
T 5 A B (1) 22 e R R S R A L K AR BRI 22,
1M NAC 1 PLATZ F e s R 1 R AE T R AL 3 22
FRIE, GATA FRFL R+ W A AR B /KA 2
FRIK,

2.3 R FRIEBRGA I

i1 3 AJ %1, ERF. bHLH A1 MYB 2§ 3 5%
5T SR AR KA FEES A AR R &S,
WRKY Fl PLATZ F RIS e A EER

I3 T S
AP Treatment Up Down Total
X} & Control P52 Middle drought 602 360 962
X Control JEE 5 Severe drought 2281 1593 3874
X}HE Control %K Rewatering 2964 858 3822
T2 Middle drought FEE -5 Severe drought 2156 1336 3492
rRZET-5 Middle drought %K Rewatering 6235 1342 7577
JTE -5 Severe drought £7K Rewatering 9098 3460 12 558
180
W 5 Total & 1 Up O Fifl Down 161
160 -
140
120
x
= 101
= 100 98
z.
iy 87
I 19 o
80 76 74
69
60| 57
40 34 32 35
ol 16 18 21 19 19
CK vs MD CK vs SD CK vs RW MD vs SD MD vs RW SD vs RW

S P Treatment

& 1 T RAbBRAYHE R TR . CK: X, MD: WP 5, SD: & T2, RW: &K, T,

Fig. 1 Number of transcription factors under drought stress. CK: Control; MD: Middle drought; SD: Severe drought; RW: Rewatering. The same is following Figure.
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Table 3 Number of transcription factor in top 5 families with DEGs
h
AL Treatment Expression Number of transcription factor in gene family
X CK h 252 Middle drought ERF bHLH bzIP NAC PLATZ
L Up 6 1 2 1 2
T Down 2 6 0 1 0
iR CK FEET5 Severe drought ERF WRKY MYB bHLH NAC
Fi up 12 13 4 5 5
Ti# Down 6 0 6 5 1
S5 Middle drought ™ # T Severe drought WRKY ERF bHLH MYB bzip
i up 17 14 7 3 4
Ti# Down 0 3 2 3 0
X CK 57K Rewatering ERF bHLH bzIP MYB WRKY
FiH up 1 1 3 1 1
T4 Down 4 3 0 2 1
%5 Middle drought %7K Rewatering ERF MYB WRKY bHLH bZIP
L up 5 6 4 5 4
M Down 5 0 1 0 0
JE T Severedrought 527K Rewatering WRKY MYB ERF bHLH GATA
Fi up 19 1 3 9 6
T4 Down 0 6 14 6 2
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15, H PLATZ FEERN R 2T 2 2R RIE,
bZIP i KK 7F T R A E KA B # A R0,
GATA a7 DA (g i A g 2 52 5 = 7K ) )
.

24 WRIEHEFET O

M 4TI, 72 R IR FE e T R AL B AN K
Ab 3 A ) 30k & (|logz(Fold  change)| = 4) 43 Jill A
-4.707~13.216.-4.545~10.749 F1-11.911~4.357, H.
FEF-FAC B DL EFE N, ERKAEEE LRI
Tk NE. Hr, BIEFREREERR NF-Y Kk

Rl; HK/E ERF FGHER. FIHFRIEHEENZ
ERF ¥R AT, 7R /KA NSO R - 1hAh,
FET-F A bZIP SC5BE R I _E ek S R
SERF HsF SRR 22 e i th EU LR 35

2.5 ERRILEFHE T Real-time PCR BHE

BEALEEL 2 4 ERFRIER 4 AN FIRRIER R
K7, F Real-time PCR J7yZE58IE M $icdis 143 2%
PE(R 5). AREM, 6 ML FHFIEA R 1)
FikfaA HHEFMAER 8, WTIGIE T #4
J7 HHE 1A R

4 RIS
Table 4 Highly expressed genes in three comparison groups
Tre&a\l\tinfént é%rf?D log; Ratio Exijsfion F?mﬁﬁy
XHE CK 5 T 5 Severe drought Unigene0046348 -4.707 N1 Down ERF
Unigene0032946 -4.162 T Down HsF
Unigene0010315 -4.112 "4 Down ERF
Unigene0003704 4562 i Up ERF
Unigene0014934 4.643 i up ERF
Unigene0050240 4.849 i up ERF
Unigene0020993 4.887 Fi# Up WRKY
Unigene0050469 5.284 Fi# Up NAC
Unigene0036536 5.666 k14 Up ERF
Unigene0028197 6.278 k14 Up bzIP
Unigene0008122 10.913 i@ Up bZIP
Unigene0000760 11.478 i Up HsF
Unigene0053268 11.911 i up ERF
Unigene0011014 12.262 i up ERF
Unigene0046231 13.216 Fi# Up NF-Y
45 Middle drought ™ 5 Severe drought Unigene0025366 -4.545 T Down HSF
Unigene0032946 -4.354 T Down HsF
Unigene0010741 -4.298 T Down ORG
Unigene0010315 -4.,048 T Down ERF
Unigene0000760 4.491 i up HsF
Unigene0003704 4,613 i up ERF
Unigene0053024 5.167 i up bHLH
Unigene0050240 5.998 i up ERF
Unigene0046231 6.760 i up NF-Y
Unigene0012598 10.749 i Up ERF
= -5 Severe drought 227K Rewatering Unigene0053268 -11.911 T Down ERF
Unigene0050469 -5.855 T Down NAC
Unigene0000760 -5.658 T Down HsF
Unigene0050240 -5.071 T if Down ERF
Unigene0008122 -4.923 i Down bZIP
Unigene0011014 4,747 i Down ERF
Unigene0036536 -4.360 T Down ERF
Unigene0003704 -4.208 "~ Down ERF
Unigene0053024 -4.146 “Nif Down bHLH
Unigene0050958 4.357 i Up NF-Y
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# 5 ERRILHFF T RT-gPCR 4KiiF

Table 5 RT-qPCR validation of differential expression transcription factors

FH5 Gene ID AbEE Treatment X F LB Relative expression RPKM
Unigene0010741 TR CK 1.00840.073 22.139
J-E 5 Severe drought 0.22320.017 15.329
Unigene0000760 XHHE CK 1.03040.185 0.001
FEHET5 Severe drought 3.530+40.307 0.127
Unigene0011014 X8 CK 1.0100.105 0.001
JEHE 5 Severe drought 7.11940.696 0.316
Unigene0032946 Hh4ET-5 Middle drought 1.0660.225 50.804
FEHEF 5 Severe drought 0.755+0.039 2.484
Unigene0010741 R 2T Middle drought 1.01720.100 15.379
FEET5 Severe drought 0.06740.015 0.782
Unigene0048411 F2E TR Middle drought 1.02240.113 3.342
5K Rewatering 0.73320.140 0.878

3 LRI iR

b & % s AN HOR )RR R A 2 AN A
SR, RIS AR A e DR 4 08 1 A 2
N, BRSNS AT LN B R R A AR R T
REAH I AR RS . F2H8 A S e DA A A by 2= AT A 422
PMLEIFRHEREAS S . FIHZEAR, AT N2 1 Fh
i (Gossypium hirsutum)!*®!. #t 4 (Eriobotrya japo-
nica)“V 1 # #% (Haloxylon ammodendron)™ 4% = )
WP R, AT TR SRR B TR AL o

I, ARSI EIESN T ERFL bHLH, MYB
AT 1) 22 S 2 T8 SR i 7 - B A R K 43 B, T AE
T2 Wrant, 30 NAC 2% 7R IEF WRKY,
bZIP. PLATZ E{AZEER I FIME R 7K 7R IECT,
MM ] T390 GATA ()22 5 3RIE KW R R 5 . [,
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b, HHREEH O RERUE. AR, K9
(Glycine max)H' GmPLATZ1 a] LI -5 £ 4l ABA
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NF-Y K% HF, 5 3 MERE(NF-YA. NF-
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