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Abstract In order to verify the plant transcription factors and their key domains resolved by yeast single hybrid system
in plant cells/protoplasts, a set of plant transient expression analysis system matched with yeast single hybrid system was
constructed, and transient expression analysis was carried out in Arabidopsis leaf protoplasts. The results showed
that the reporter gene GUS could be activated in Arabidopsis protoplasts by the effector vector constructed from the
transcriptional activation region (CRII) of AtDPBF4. This result is consistent with the result of CRII of AtDPBF4
in yeast cells. In the report vector, six heterozygous promoters containing UASg,; could induce the GUS transcription of
the downstream report gene with an enzyme activity of 0.96 nmol 4-MU *mg" *min™; three heterozygous promoters
containing UAS,, could induce GUS gene with an activity of 0.73 nmol 4-MU *mg* *min™. The heterozygous promoter
with 6 UASg, was stronger than that with 3 UASGall, but its activity was not twice as high as that of 3 UASg,;, only
31.5% higher than that of 3 UASg,. This indicates that increasing the repeat sequence of the GALA binding site
(UASqu) in the reporter gene can increase the expression of the downstream reporter gene, but this increase in activity
does not have a linear relationship with the number of repeats of UASg,;.
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Fig B): P 2% A2 22 i (Yeast one-hybrid system, Y 1H)
AT TR I ) e s R, ] TR s R
[ 45 1) it BT (Fields and Song, 1989; Kim et al., 1997).
DL Y TH & I VF 22 e s DR FE AN BB 2 SR R T I B
B, PR 2 & WAV V)RR . T, Sk E
AT B TR 1 % 5% R 75 S A6 ORI A o 4 i i —
WHSUE . T R BRI AT R 40 R IR I AR e o
R, AW FRME T —4H5 YIH 8k (pGBKT7)AHIT
BCf s AT EAE P4 M B iR A= 5 A rp AT B B 3Rk 43
Pridk 2 u(E 1), XEHE RS H 4 N EAEA
B BN # R pHQEf-6 ik 35 8 & pHQRep (3x)F
pHQRep(6x)~ LA K AF A £ % HE (1 244 pHQES-1 .

RN % K pHQEf:-6  (NCBI No. KJ184338.1)%
A 35S A BT W BEE K AT GALA ) DNA 454 [X
(Ma et al, 1988). 0L Fg T 5 2 B s 55 28 3 sk Rl 1 At-
DPBF4 )% 55 0% X CRII (B4 2, 2019, h[EH%E
F], ZL 2015 1 0376978.2)« L J& NOS £ 111 . X HE 2K
A& pHQEff-1 (NCBI No.KM985459) 4 /& 4 # 3t i
G X CRIL 4b, H AR5 BN AR S 8k
pHQRep (3x) (NCBI No.KJ184340.1) il pHQRep (6x)
(NCBI No. KJ184341.1) % mini35S J& 3 ¥ .GAL4
] DNA &4 X 15 JG#F UAS (upstream activating
sequence), i 7 2K GUS. PL & NOS & 1k+

TEARF TR R h, BHTREEAEHET
GALA I UAS JPH1, AAUE G 1 4 2 R
VIR I e S R JE Bl sk, T HL SN 3844 b A
TR K AT B3 Y1H #idk B sr it k. &
W2 Ah, ARHF SRR 2 AR & 3044 pHQRep (3x)
A1 pHQRep(6x)FT &4 1) UAS # NI HUR A, 7F pHQ-
Rep (3x)#i ik 445 3 4~ UAS.1fi 7E pHQRep (6x)H
T 6 UAS. Z BT LLXFEM 3, H I —7E T Xk
i FE TR 1) 2 08 9 B AT AR ATE AT A () 7 I D&%
75— B IR AR T A UAS 30 H I fs 2 75 2 i
HSEIR R IE R FE AT - W FU 45 SR B, UAS % H
(RN AT A o ik R (R SRk B R 3 5, (H A FEAE
RN AR EX R

1 ERE5HH

L1AE YRR et 3R 05 S i AR A 32

PA pUC19 5K AR R 44, 18 H 2 Se B A i 2y
AR 4 DNEH B R T H TR Rk 5
PrE) 4 ASFEA A1 3R 4K pHQESF-1 (NCBI
No.KM985459). 1 4~ 2 . % /& pHQEff-6 (NCBI No.
KJ184338.1). LA K M4 2 % /& pHQRep(3x) (NCBI

No.KJ184340.1)F1 pHQRep(6x) (NCBI No.KJ184341.1)
(B 1; B 2).
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i LK GUS T H N IRIEPER . S TEE
I AR BRI Rk RG b N BNz . AR, B
5 B FRI 1) A 28 K, GUS B 3 M 8 2P 184 n, GUS
B AE 40N B 7 S A o A TR A AE RS MR 3)

BAT AL AR G RE 22 T 12 h B3R I i AR
A JRARBEAT T GUS RIS 10056 b . BTl R i il
S RLE E] 5 4-MU % 9% 2 #1421 F1 ATDPBF4 [
SRS X CRIL e S WOE s M 23 Hi s (B 3), 4-MU
TR EE 5 2R T 28 1R R0 s 6 2 R w4 ) B 1 ok
CRII # F s i tE b, SEa6 20 1: pHQESf-6+pHQRep
(3x)H1 GUS 544 0.73 nmol 4-MU*mg" *min™'; 3£
46 4H 2. pHQESff-6+pHQRep (6x) M GUS FiF 4l
0.96 nmol 4-MU *mg" *min’'; X} [ 20 1: pHQEff-1 +
pHQRep (3x) [ GUS HiE 144 0.47 nmol 4-MU*mg'+
min’'; XF B8 21 2: pHQEfF-1+pHQRep(6x) ] GUS i i
45 0.52 nmol 4-MU *mg "' *min''; LA I A IIAE Al % 44
Ab TR 0L R T I A AR AR B T I, LR
0.45 nmol 4-MU*mg " *min"'s M\ BA L85 A DAF Y, 52

,ﬁ
effector pHQEff-6 CaMV35S GAL4 DBD c-Myc CRII NosTer

ﬁ
pHQRep(3x) 3XUAS  Mini35S GUS NosTer
reporter{ —
pHQRep(6x) 6XUAS ' Mini35S GUS NosTer

[—>
control  pHQEff-1 CaMV35S GAL4 DBD c-Myc NosTer
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Figure 1 Schematic representation of the reporter, the effector
and the control plasmids constructed for plant transient expres-

sion assay
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Figure 2 Vector plasmid PCR identification

Note: A: Control vector pHQEff-1; B: Effector vector pHQEft-6;
C: report vector pHQRep(3x)
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Figure 3 Transient expression analysis of gene GUS in leaf proto-
plasts

Note: A: Time course of GUS catalyzed 4-MUG transformation
in each group of samples; After the mixture of protoplast lysate
and MUG substrate, they were incubated at 37°C for 0, 30 min,
60 min, 90 min, 120 min, 150 min, 180 min, respectively; The
time course measurement of GUS activity showed linear expres-
sion kinetics; B: GUS enzyme activity of reporter vector UAS-
Gall with different repeated GAL4 binding sites; Quantitative
analysis of GUS activity of protoplast in Arabidopsis thaliana;
Each value is the average of three independent experimental re-

sults, and the error bar shows the standard deviation (n=3)

B0 40 GUS B s PR 235 5 T X R, 3R B AtDPBF4 1
CRII 7EAEA4H M bt B e e s 1 o[RS, A
KIRBHEA 6 NEEN GAL4 454517 55 UAS a
[k 45 3 R #1485 & 45 AtDPBF4 CRII ) %50 37 4% 44
HEEHA 3 ANEHE UAS,, MRk ERE K S S
A AtDPBF4 CRII 1) 3% B4 4 2H & B A B i 1) GUS
RIS T (H A X PP e T S A A 5 UASq,, B HE
B ERAM LR,

2 11ig

TEHE ORI A, ALk B TR A
i 40 2 S5 DR AT DALE Pt R0 i PP 2 B HH B0 2 ik 1)
T, B0 AR ZELE (201 6) R FH BERE XU 24 58 R i it
i 72 R2R3-MYB #8455+ SmPAP1 #H
HAEHMEA, MHREAZQOI6)ETMEHKSH
M NAC MW 5 R ¥ K IR H F ) pGBKT7 flé
FIRBAR, K L NB] AH109 R it 47 T
RS R b, (HRIFA R AR T

HIRT DATE e B FOAEL A0 40 0 P B AT SO . B
1, A KB RF#E K T GALA, 1 GAL4 45 & 47 A
5 N EIARTT ATE B 8 S 0 A b st 45 R DR 1 3 3%
(Maetal, 1988). 5 HHXI72, K H T/N% HALF-1
SR DR () e S TR I B4R BY2 MR B
SRR IEYE, (R EVTERE BEAN M PO BEOE T UER
5B A ) R 1A (Okanami et al., 1996). A 546 DAB B
RKIEGTNENTFB, W T —ES5BHRRTR
SUAHUCHC M Y BR B R IE W R4, K2 At-
DPBF4 [f] CRII J2 75 e 75 HEL 47 41 B o 3800 4 25 2L K]
(RFE R . S2I ¥ o, AtDPBF4 (1) CRIT 7EAE 040
J B e SRS TR X — 45 RS S AR R R
F B RE B 2 2 15 B 1) 45 o e — B (S @ i &,
2019, 1 EEF, ZL 2015 1 0376978.2). F 4, %520
HEH 6 ANEE M GALA 45547 4 UASqn RS
R # Ak 5 E54H ADPBF4 () CRII (208 # AR H &
X FE&H 3 ANEE UASq, MIiRkA RN A S S
A AtDPBF4 [f] CRII R #A2H A GUS T LIS 0
T 31.5%. IEWEFRATHTIARE, AR 2 FE R R N Gald
G557 FU(UAScan) O EE 527 31 AT DASR = 1 T4 15 2
DRl (1) R, (H R IX PE T s A EA 5 UASq 1
HEHERELME KR, AL AtDPBF4 [f] CRII 7£
00 FE T - P JE AR Joi A o A SR TR TR I SR E R, S
SN SR F AtDPBF4 (1) 4% S5 30 AR 32 HUEL )
W25 T A, 10 HL i iy 3Rk #0415 R R 3K
I F BT FE F GALA 45 & 437 1 UAS o M E R P
FIRLE IR T S EE R

REZEEES by
3.13E5e# A

KA B (Escherichia coli DH50)~ BRVE P RE AH-
109, EF4¢ b W A 25 774 (Columbia-0) #L B 7+ (Arabidop-
sis thaliana) SR pUC19. I84% Jo /4 £ £ 5 R
pCAMBIA1301.pGBKT7 1 pUC19-AtDPBF4 ] Ny
T JBHIEAE D3 S 2 AR A

3.2 B RIE ST EE R E

PA pCAMBIA1301 J9t5tR, 3 51 ¥ 1) 47
oz PCR 48 i 8l 7 A& 1k 7 BE CaMV35S-
NosTer, EcoR | 1 Hind Il B V) J5 25 45 25 [ B PR 1) 12
W YIER AL f5 ) pUC19 ik, 315 55 20 iR pUC19-
CaMV35S-NosTer. 35S Ja 3 FH1 NosTer Z& 112 [f]
FINTBIBR G  DIBEAL 25 Xba [ A1 BamH T o [H
i, K34 pGBKT7 AE 41344 pGBKT7-CRII 4%l
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2 Xba 1 ™M BamH 1 B§ V) J5 3K 43 Gal4DBD A
Gal4DBD-CRII B, SRJSTE Xba 1 F1 BamH 1 fi7 53
L5 pUC19-35Spro-Noster 4%, 15 FX] %k pHQ-
Eff-1. 5540, 78 Xba 1 M1 BamH 1 £57 55 2 [Al 3N —
4 F Bt Gal4dDBD-CRII, #l] #% i 5 41 5 b Ay 44 N
pHQEf-6, {E AN A . RFIX TR —A 22 A&
BB, ok B — i 5 R B SR T A
DPBF4, ‘& 7E I RERIFE ) v #0563 s WOE /R o

Fl— %3k H pCAMBIA1301 ] 5] #1(£ 2)3 1
Mini35S-GUS-NosTer i B, ZIIYTINT Xba I M
Hind WP/ PR G EBEDIA 25 o K938 B BYTE Xba |
A Hind AL 5 2 [A]NE 32 2 31 pUC19 1, i 2% B8 2H o
¥ pHQMini35S-GUS-NosTer.

IIHEREER

GAL1 5 GAL4 &5 & 1) UAS &4 & /e, 18
Gal4BS-F fil Gal4BS-R % 5% DNA b EE
ZWRER 3). AN BOR M AR i AT IR K A S,
EcoR I 1 BamH 1 BEVIWAL, SAJ54EA mini-35S /A
BFHT G 3). FrfS B0 BURLRE f 4 ARk & 3044 pH-
QRep (3x) (K 1), F KL WALIIE K B B 1% 2
pHQRep(B3x) Y Xba I A7 i, il Bk 2 #4& pHQRep
(6x) (& 1).

4B TR E B H & U R IR EEE GUS iE 1
zE

ASIG M 3~4 J B AR TT (A rabidopsis thaliana)
W R 3 A I R AT AR TR 2% L 44k (Yoo et
al., 2007), 48 F 2 % 73 6% L 1 (F97Pro13007, I
AR B ARG BR A 7)HE4T GUS 3 143 52 (Sahoo et
al., 2014; Gong et al., 2007). AT i ki Ff UNIQ-500
#E B R DNA K & 4l 42 50 7] & (Sangon Biotech,
China) AT I LI T 5 AL AL E R & H
PAHEATPL R T SR AR AR GUS ZE R BRI a8 23 17
Sz 4 4 4% pHQESFf-6+pHQRep(3x) 41 & LL 2 pHQ-
Eff-6+pHQRep(6x)2H A - X &4 A +E pHQESf-1+pH-
QRep(3x) 21 & & pHQESf-1+pHQRep(6x)2H &, DL

# 1 HT CaMV35S-NosTer F Bd 1514

% 2 T Mini35S-GUS-NosTer i Exd #4514
Table 2 The primers were for amplification of the Mini35S-GUS-
NosTer fragment
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Primer name
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