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LITEH 34 UASean A AN T, (HIIEIEIF AR 3 /4 UAScan 245 B0 7100 2 i, LIS IE
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Construction of Plant Transient Expression Analysis Vector Matching

With Yeast Single Hybrid System
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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 UASga1 could
induce the GUS transcription of the downstream report gene with an enzyme activity of 0.96 nmol
4-MU g mint; three heterozygous promoters containing UASgann could induce GUS gene with an activity of
0.73 nmol 4-MU mg* min. The heterozygous promoter with 6 UASgan Was stronger than that with 3 UASgan,
but its activity was not twice as high as that of 3 UASgai1, only 31.5% higher than that of 3 UASgai1. This indicates
that increasing the repeat sequence of the GAL4 binding site (UASgai1) 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 UASgai.
Keywords Yeast single hybrid system, Plant transient expression analysis system; Vector construction

I B} 2 52 2 45 (Yeast one-hybrid system, Y1H) AN AT T A BUBT R R 1, thm] T 3 IR 1)
Fyfi# AT (Fields and Song, 1989; Kim et al., 1997; Ma and Thomas, 1999). LA Y1H % 3 (IF £ 5 5% R 13- A4
TRV T BERFBAIY, Hrp IR 2 2 MY EREN PRI o 8E, R 1 A RERR 1) 5 S 8] - 7 LA RV
A b — IR . N T IRIERE RPN R G K ILEE R B T, AR E T 45 YIH #ik
(PGBKT7)AHULHC . AT FEAE Y4 i S A oA rh BEAT R I RIA T A R G (18] 1) REBIE RS H 4
ANERARLE i RO E A pHQESF-6., 275 #i4% pHQRep(3x) ! pHQRep(6x)~ LA K A Ay 67 5 HE 1) 24 pHQEFF-1.

RN % 44 pHQETF-6 (NCBI No. KJ184338.1) & 45 35S Ja 5 1 BARFEE SR KT GAL4 [ DNA %54 [X (Ma et
al, 1988). WFFTT R IR N K K KT AtDPBF4 [ 5% % X CRII (Ma and Thomas, 1999; I iH4%,
2019, HEEF], ZL 20151 0376978.2). LA NOS Z1fF. *FHE#H A& pHQEff-1 (NCBI No.KM985459)Fx A
B OE X CRINAN, HoAr 5 R0RE A4 AH [F] o T 7 40748 pHQRep(3x) (NCBI No.KJ184340.1)#1 pHQRep(6x)

(NCBI No. KJ184341.1)&4 mini35S JH#)T. GAL4 ff] DNA 454 X5t/ UAS (upstream activating



sequence), 7 FEA GUS. LK NOS & 1k1-.

AR FRMREM ARG, HTREBRAHE T GALA I UAS P31, AUEE % T i 2L R
WIS e S R 78 B sf, T H AU Bk T R SR A R s R 7] LRGN YIH 30k B sapid k. itz
b, AHIFERTRIEE ) 2 AR #ii pHQRep(3x) AT pHQRep(6xX) AT & A 11 UAS #% T ANH, 7F pHQRep(3x)
WA EA 34 UAS. TM1E pHQRep(6x)H & 6 > UAS. T LUXFEIIEE, H 12— T X4l &5 F Al 1
FAKGRE PRI I TAER TR M A £, 53— H 2 883 7/ UAS B H I 75 oAl i i R R i) 2Rk
SRS . MBTFTSEE AT, UAS 5 H DN A o 5 i A WY R 48 5, (H IR AR AETEPERG In — 45 /Y
1ERE50H
L1 EYIBRR RIE TR KR

LA pUC19 ik My an#iik, 7852 solE s i aldsoN 4 AN E v By, 345 1 H T ik 24 i)
4 NEAFHE: 1 DX EE L pHQEM-1 (NCBI No.KM985459) . 1 A% M #; /4 pHQEff-6 (NCBI
No0.KJ184338.1) . LA 2 % A 4 15 # /& pHQRep(3x) (NCBI No0.KJ184340.1) 1 pHQRep(6x) (NCBI

No.KJ184341.1) (K 1; K 2).

1 T 2 A A o A, A8 B AR ] E AAR F) 5 4
Figure 1 Schematic representation of the reporter, the effector and the control plasmids constructed for plant

transient expression assay



Kl 2 # sk PCR %7€
A SR E A pHQEFF-1; B: AN #ifA pHQEF-6; C: 4k 75 %4 pHQRep(3x)
Figure 2 Vector plasmid PCR identification
Note: A: Control vector pHQETff-1; B: Effector vector pHQETff-6; C: report vector pHQRep(3x)
1.2 IR RAE R AR R E GUS BRI RIX T
MR GUS t T HNEEMEAC. AT, (BB KL RGP MRz R, B
Br R A K, GUS BEMTEMER DN, GUS BEAE I RE IF 5 AL Bk i A7 78 P RIS E (B 3)
WATREEACAE ISR 75 T 12 h (R0 7T i A AR BRUAHEAT T GUS BT 056 40 Mo i DA b g
B E S 4-MU KRR R I Z KA ATDPBFA FIFE SIS X CRIN B sfufiid M i o (B 3; & 4),
4-MU 3K B 5% 2l 28 BUR s o6 20 R st FRAEL I A B (B Bt CRIN R s v b vp, S8 4 1.
pHQEff-6+pHQRep(3x)1) GUS EEIE 44 0.73 nmol 4-MU mg?t min; SZ464H 2. pHQEff-6+pHQRep(6>)
GUS i 1%y 0.96 nmol 4-MU g™ min't; %84 1. pHQEff-1+pHQRep(3%) 1) GUS EHEM: A 0.47 nmol
4-MU mgt min?t; XfHEZH 2: pHQEff-1+pHQRep(6>) ) GUS &4 0.52 nmol 4-MU mg™ mint; DLK
AN TIATART 285 A Ak HR P 401 7 vt PR B A A I P B, LG 1 D9 0.45 nmol 4-MU g™ mint. MBL F 25
AL H, Sea0dl GUS RG24 T XHIE, 281 AtDPBFA4 [¥] CRIN 7EAE )4 A th B A 5 S BE 3 1
[FI, ASRLGILAFHEA 6 NEE M GALA 25547 5 UAS can IR & 2 K #ifA 5 5 AtDPBF4 CRII 4K

AL A A 3 HLE UASGan IR 5 J: R 314 5 354 AtDPBF4 CRII RN B iR 40 & A B K GUS



Bes P, (RIS TET =S I F A S UAScan I E B i B2 TER R

A B

K 3 iy SR AR i R R GUS i ik 73 #r

A: BHFERERHELL 4-MUG BRI A 2k, AR BUARARS MUG VIR & J5 70 e 37TC T IEE
0, 30 min, 60 min, 90 min, 120 min, 150 min, 180 min, GUS 3 I i) i} [a] 7 R & 5 £k M 2185 712 B: KA
H ) GALA G557 15 UASGan FIFR & UK GUS BEE %, #U0RS 77 IR A2 B4k GUS B v i) g & o i, BMA
HE =AML S0 45 R IME, 1R ZE R AR 22 (n=3)
Figure 3 Transient expression analysis of gene GUS in leaf protoplasts
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 expression kinetics; B:
GUS enzyme activity of reporter vector UASgain 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 results, and the error bar shows the standard deviation (n=3)
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TERG WA VE AT oh s A LA R B TR0 N 5% 3¢ B8] 7T DAFE 98 BRI b SR B L 0 e S T
Pk, B A5 (2016) A F B BEXUR A R G ) 1712 R2R3-MYB e sk (5 1 SmPAPL A EL{EH]

MEE T, TR 3R AR 55 (2016) 38 Ik #  HE (H) S AT AR NAC T 5 S DH 1 S 2R IR 1) pGBKT7 il & s Hidk,



R NS AH109 BERFTE 2 BET | SBOm DI RER 70 i, (B IR A R — D s R 78 m] LATE IR B
MEY A b B Fe s B . B0, KBRS GAL4, 1E GALA & a i M3 T AIAAT LA
TETH R S A0 M b B0 R 5 BE DR ) s (Ma et al., 1988). 2 MR IR, K H T/N3E HALF-1 #5874
SO EE SR E BY2 ik B oS E e, R A0 7R T REAE R R A BRSO T Ui AR 2 R ) Rk
(Okanami et al., 1996). ASE46 DUBEIN A 0 M VE N T B WE T — B 5EERFRIRSE RGAHILIC Kb
I RIE T RS, KAE ADPBFA () CRII & 75 BELE R VD4 M Hh B0 i o5 JE DR e i o SEBO MU o,
AtDPBF4 ] CRIN EREYAH M i FAT i FeBoind M IX — &5 R 5 S i £ 9 B bR F % B B A2 15 B 45 S 2
64— #1(Ma and Thomas, 1999; H &4, 2019, 1 ELF), ZL 2015 1 0376978.2). F4b, LI H &H
6 M E B GAL4 45 50 5 UAScan IR 5 5 K 3K 5 & 41 AtDPBF4 ] CRII RS B AR S AR T34 3
ANE AL UAScan MRS B R #ifk 5 &4 AtDPBF4 1) CRI [N EifA 44 GUS vE N T 31.5%. 1Eandk
I IARE ), ARG FEF TGN Gald 455 07 s (UASGan) I 751 W] A & e & B 8, (H2
XAEE TSI S UAScan INE SR LAV R R ASLE AtDPBF4 1) CRIN ZE4U RS - A SR A ot
A HR R SRR PE B AE R, AUONERSER T AtDPBF4 4% S AR S HLEE ORI 70 B 5 1 2, 17 HL
Nl I IR B A AR B R AR A B AR TP GALA 45507 5 UAS can B E P A IR IR ML T 2 EE R
3 MR ST HE
3.1 ARt

KW #T 1 (Escherichia coli DHSa) FERYEFZBE AH109. =148 BT AE 257 (Columbia-0) 48l #5 7 (Arabidopsis
thaliana). jEE45)H ki pUC19. A% o4t ik pPCAMBIA1301. pGBKT7 Al pUC19-AtDPBF4 5y & 7 i
WEFE A S8 2 PR AT
3.2 YRR RA ST R A R

L pCAMBIA1301 NHEHR , 3 514 1)i47 %82 PCR 314 H 2 5 7 M4 1B 1 Fr Be CaMV35S-NosTer,
EcoR T 1 Hind IR 7] Ji5 %422 22 [R5 PR il 4 3 DO 46 5 1) pUC19 Jii ki (Sambrook et al., 2001), 3545 B 40 )i

$i pUC19-CaMV35S-NosTer . 35S Ji3 3/ F-Fl NosTer & 172 [B] 5] N T #7 I BR il 4 Py VI B 47 5 Xba T F1 BamH



[ . RN, ##E4k pGBKT7 MIEAHE /K pGBKT7-CRII 73514 Xba I 1 BamH [ B )5 375 Gal4dDBD Al
Gal4DBD-CRII F B, S8 J57E Xba [ Fil BamH [ £ 555 pUC19-35Spro-Noster 4%, 15 3%} i #k & pHQEff-1.
A, 7E Xba I A1 BamH 1 £7 &2 (B4l N —AN918 F Bt Gal4DBD-CRII, il % 1) 55 41 5 ki iy 44 9 pHQEFf-6,
TERRBEM . RAFIX IR —A 22 MBI B R B — Pk o & b % sk [ 1 AtDPBF4, 'EI7ER#

BRIV A3 s R

% 1 FT CaMV35S-NosTer B B4 14 5|4

Table 1 The primers were for amplification of the CaMV35S-NosTer fragment

ElEZEAX S 5(5°-3)

Primer name Primer sequence (5°-3”)

Forward primer 1 CTGAATTCAGTTTAGCTTCATG
Forward primer 2 GGGGACTCTTGACCATGGTATCTAGAGGATCCGATCGTTCAAACATTTGGC

Reverse primer 1 AGTAAGCTTCCCGATCTAGTAACATAG

FH—%}k 2 pCAMBIA1301 (51 %(F£ 2)¥ 1 Mini35S-GUS-NosTer H B, iZ51415| X T Xba I 1 Hind
TIPS BR PR BEE DAL Ao K38 BETE Xba T A1 Hind I 55 2 (8] 5 B 31 pUC19 H, il £ 28 4 5k
pHQMIini35S-GUS-NosTer,

% 2 T Mini35S-GUS-NosTer 1 B4 14 514

Table 2 The primers were for amplification of the Mini35S-GUS-NosTer fragment

Bl /E2R S FIMRFHI5°-3%)
Primer name Primer sequence (5°-37)

Forward primer3 ~ GCTCTAGAATTGATGTGATATCTCC

Reverse primer 2  AGTAAGCTTCCCGATCTAGTAACATAG

3.3 MEIR G ER

GALL 5 GAL4 45411 UAS &b 5 15, 1F GaldBS-F F1 Gal4BS-R PN DNA B &EE =k

(% 3)o W BORE I R IR 3E TR K AL FE 5, ) EcoR I A1 BamH 1 Bg¥) 4, 4R )54 A mini-35S 531 Hi



(3 3). PR BN BURLEE i 44 AR & B8 pHQRep(3x%) (B 1). K R&WALIR K Fr By FE ] pHQRep(3x)

¥) Xba I A7 s, il Bl 75 8 & pHQRep(6>) (K 1)

% 3124 ) GALL [ 3XxUASG J5:91

Table 3 The sequences of the chemically synthesized the 3xUASc of GAL1

ElE/EA i S 5(5°-3")

Primer name Primer sequence (5°-3°)

Gal4BS-F CTAGAGAATTCCGGAGGACTGTCCTCCGAGCGGAGGACTGTCCTCCGAGCGGAGGACTGTCCT
CCGGGATCCT

Gal4BS-R CTAGAGGATCCCGGAGGACAGTCCTCCGCTCGGAGGACAGTCCTCCGCTCGGAGGACAGTCCT
CCGGAATTCT

3.4 MBI IRA R A & Bl R iREBE GUS FEIE I &

ARSI M\ 3~4 J] i 4Lh B 7T (Arabidopsis thaliana) 4y i o R 4R 5 Ja - HEAT JRUZE B4 4. 464K (Yoo et al,
2007), AL 5670 66 T (FO7Pro13007, i i i R IR 71)#EAT GUS ¥ 111 € (Sahoo et al., 2014;
Gong et al., 2007). FTA ki H UNIQ-500 #3: =05k DNA K &2k 7 & (Sangon Biotech, China)ilt47 42
Bl sRIQt 1 5 AL EA A & HI LT R I AR i h GUS EERIBRI Rik o #r, Sie a4
PHQEff-6+pHQRep(3x)2H & LA J& pHQEff-6+pHQRep(6X)4 & . X i 2H fuF% pHQEff-1+pHQRep(3X)4H & &
PHQEff-1+pHQRep((6X)H &, AL ANTEATEAA KIS IR AL A0 B % B 15 g HI T80 T JR AR A
[F51k(Yoo et al., 2007). 7E 37T CIHER/KBRFRIE, Wiw K& A5 & &M GUS i5 14 (Bradford et al., 1976;
Jefferson et al., 1987). Frfy sLIa 20 AU BRAH 3 ¥ B — AN P47, HF HAA I8 S 5 — Ik, Frfi Zdis F SPSS20.0
B TRBAT G0
(-

FATRUVCR A TR B EZ TR /0. TKER . B007 . SMEMOR AT FE I S50 B v FH SRER I T
TN KR SR TE BB T, WICHIRI SR, Kkik. SRS 5L, WSRO S
SR IUH A LT N, RSB, BRSNS E 5B SRR IR R R R AR

A



B
AHTFE H 2 B K 3 AR R0 H (95 31560073 1 31860063) 11 % Bl o

S 3R
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