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for Gateway Cloning Technology

XIAO Su-Qin, SUN Zhen, XUAN Xiu-Xia, CHEN Li-Mei*

( Biotechnology Research Centre, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Gateway molecular cloning technology was developed by Invitrogen based on the
mechanism of site-specific recombination between A phage DNA and the Escherichia coli ge-
nome. Construction of an expression vector for a target gene via Gateway LR reaction does not
need to use restriction enzymes and a ligase, and thus is time efficient. Recently, to expand
the application of Gateway technology in plant genetic engineering, several research groups
have constructed Gateway destination vectors for studies on constitutive, inducible or silence
expression of target genes, promoter analyses, protein localization, protein/protein interaction,
DNA fragment modular assembly and functional verification of genomic fragments. Here we re-
view research progress on the development of these destination vectors.

Key words . Gateway cloning technology; Plant expression vector; Vector structure; LR reac-
tion; Recombination sites
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H R E%5: J T ( Gateway) SEBEHRIN MY AR TSR 529

o T SO TR D)/ ¥ Heb AR et 2R 1 2 Ak Jr 18
SN, Invitrogen 2 Al M3 A 10 P& A 35 X 41 R
KIGHT G FE R AL Z I s T — P T L4 F AL T
RT—E4rFrodiseA, ik (Gateway ) 56 ¥
A, Gateway HiARF %= BP F1 LR T4l K0
HMIHARAA , BP B RE 1 JE B AR A W A
RALFI R AT o 2 4L Z I AP . &
BN A N R s A i A AR i BP
SRR S, £ BP RN, A attB 1N
1K PCR = Ri&A attP £ xi ih4ibx 244 ( pDONR
vector) DNA 43 F & A T4 RN, i R g 54 attB
WHIALNIK PCR =Yl A 54 attP A S i fibkaR
i, P B A attl 7S] iR (PENTR
vector) . % W 2 F ] PCR j= 7= 2z Gateway
AT e tE 22— BEAN, AT 5 B8t T LA
DI R B Y 7 TR T TOPO® sk 5 13k
A AT BRI R A Gateway Hi AR
RIS ERTT , A AT 3R RE 5 45 Fi B i 844 (pD-
EST) MigA™ o AT H IR AR LR K
NS, it LR BN T DA H 1 3 DX I 4% i
PR, LR SN DB ARG A 10k v A 3 P 4
MK E R EER A PSPl BT, i
Gateway ¥ LR Jiz Wi #) i 3 3k B AR I A 7% B4
DNA 73747 V) I 82, t RTINS DNA R Bt
WEAT W, R 2 W R DNA - FIR B3 A
DNA 35l DI B B e 2 10 2 11 B B o0 iRk 8]
TREIMIEE , BT LAFI ] Gateway ) LR S ] DA R
Mgt H ISR 0 & R Rk Ak, 8 L) S S
Bt LEBIW AR, LR RN IS A A EE
AR F RIS AR AR LR SOREEHE S Y4
Mo 76 LR RN, &4 atil f 5 AT 38 e Al
attR i xi% H IZR A& DNA 437 & A= B 41 RO, i

Pisia A attl AN AR B 3R DNA F B3y
RERSA attR RSN B @i, 7454 attB i
MIRB R (PEXPR) o AR A& ATIERE.H
KRR FIR IR B IE Gateway A & W # 7638 Pk
SRSV H A T XA AR H A R T SR AR
Wo R THizIREH Jr 1, Gateway RS & &
X RIGHF AT N BB AR SE R 41 rp attB. aftP | atfl. Al
attR AL INITAEAT T80 , 46 BP OpiHe, 4
attB1 fi S R attP1 |4, MiA S attP2 5 aftP3
R R, MAE LR Wip, i a1 fifi R Y
attR1 T4, AL attR2 B attR3 2k 1R 41,

HHi Invitrogen 2\ #] J7 & 1K) Gateway £ AR 4
R WA YRR R, BT SRR H N TR
B W Gateway AR R A ERAR, BOEAH B
FAU BN AAK YL Gateway B AR BP S b
A LR N BT R T — RS e H T4 R S5 ¢
i bgvy S OB 37N A7S TR N = Bl i 4 = ) | A
e AL B 1 /8 1 A BAE T 24 DNA |
BB E LA 5 R L R 4] DNA 41 7 B ol B T 25
WAL H IR R . BE N X AR BT
FEHEIRHLT T L5

1 AT4ARERIEENEER Gateway &
Y RIEE A

FHA S ot 3l F il 35 DR S0 TR TR ) o
IR RAAE 22 2 700 1) A 40 440 G v 30 U 3 R 1
Ao XA FLALE AR A 1 BR,

e E A o4 g 3 7. Gateway £
(attR1-ccoB-attR2) (4 1k Rl T4 #%% SE R A
YIRS D2 R . BT 0t 3 7ot 4R A 3
¥, AR AR 7 (CaMV) BUH 38 )5 8 7 (2 x
CaMV 35S) ") i) 3l FAE il F AN 72 SR e

atR]

RB wp— MR R E) T

ccdB

atR2

#IbT fEiR it ER e LB

LRI T 2xCaMV 358, 0sAct! .ZmUbil 25585 7~; attR1 fl atfR2. att T4 i ; ccaB: {4 &40 w2 ; & 1L 7. CaMV
358.nos, BAREA RIS FL LT AR E . Kan' Hyg' Basta’ 4; RB il LB: £t R FHI AR IFH) .
Constitutive promoter. 2 xCaMV35S, OsAct1, ZmUbil , etc. ; aifR1 and atiR2. aft recombination sites; ccaB. Bacterial toxin gene for
negative selection; Terminator; CaMV 358, nos, octopine synthase, etc. ; Marker genes for plant selection; Kan', Hyg', Basta' etc. ; RB
and LB: Right border sequence and left border sequence, respectively.
1 BATARBRZBENERN Gateway EHREHFEHTEE
Fig. 1 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors for constitutive expression of target genes
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WA A 26k . AT LR ROMAE GmH-
KT1 38 (R & — AN SR a8 S ) i e A%
A7 R0 3 358 JA 8T pMDC83 H iy A, Hi
PR ARAR IR ) 208 AR AR 5, 5 R R I B [
A B L o HERET 4 A S A TS24 B
S X FSBAR A (K e e PR A A T USRS 3% H
KELN , H attB T4 A7 i do A M N i R
o i ,CaMV 35S Ji 8l 7 A KIiGE 5 FE KX R
A ) R S B PR IR R R R, —
SRS /N R H R8RS T B T A
AR H R RE N I 8l 7, LK R LSl 2
FUH8 T (O0sAct! ) Fl R RZ & JH 8 7 (ZmUbit ) ,
X BeRIR BT DA R )2 K3k gus B
o Y RbR L HE R T A Gateway H 84
A RN R IR G, I e hn e — BRI 23
F, XL T-DNA PAARFT i 58 ZAE Y 4 Iy 2
BTHARILTEDR . BB TR Y A

JO T DA G DR B R 2 7 RN T-DNA ARog 5%
o, o R O e ORI Br R ML RR A AT S W T-
DNAMT

2 HATHSERZEHPYEER Gateway 18
Y RIEE A

SR BN IR 2 LRI R B R ) BRI R Bl T
— AN R T, (HUI: Hh b 7 A Y 32 R 3t i 238 7]
RE AL B HE 2 RN I A1 U e . N T X 8
M, — BRI AN & T LRI T S RE B H
KR Gateway Y RIA BRI,

B 2. A REG R s FI—Fh B IMER &
MR B E, R, Gateway €1 AL #IHUH
¥ hsp BF i, /4 AW B OLT , hsp Ja 3l
TWeFFE M RE, HIEH hsp Rsh FREYRE
BB AR IT , XTIk Ty A1 T, AREEELRIAE
BRIES 7 AR HiF 53X Fh Gateway e 25 45 44 1] Bk 4

A RB-H"_T{)>4 atiR1 | codB |- aR2 |- %1 T H fiksiinE |- LB

B RB XVE | TE9 | Hyg' atiR1 HcchH 134 a2 - ghringm - LB

W a? ZOJCF

atiR1 Hcedp H a2 H 221t 7 H fiieszin gH = LB

{ oo

1l % crmeimakn
arzm [ ceds |—{anR2 }{ 21t F | fpiitnic BB = LB

D RB = arRl [ ccds | arra |-P338 > (0P > LB

R <Ol TATA }—{ psic || 134 | a2 |- code [ a1 (mos? ) LB

RB iRl |- codB || atR2 || T34 || pBSK |-{ nosT || Bstar LB
E {

RB b Qlgzd TATA }—| 734 || attk2 }{ eds || arr1 Eaost)—] pt|{nosT |-

hsp: #BIRBT; G10-90; —MSRIGHARAA BT 3 XVE: Gifisi 532N T H DNA JF51; OlexA: 8 MEILIY LexA BUT 751,
-46: -4635S N BIT; TE9: rbeS E9 £ % A R¥I; T3A: bcS3A IE H A F¥5l; PHSP18. 2. #ImsHF Bk 362k A
HSP18. 2 ;i 8§ ; CRE-GR: CRE-GR Mi## H4ifiSIX; OCS3: &ILT; loxP: MRk P1 A% (CRE) LI LA EG-
FP: BRSSO AR ; nosP: RIS LI 35 15 nosT: [RIRIR A IRMA LT hot: MIEGRIHAN; pBSK: I TR

IR A R E TR PN ; HARmWhsic i 1 388,

hsp: Heat shock promoter; G10-90; Strong constitutive promoter; XVE; DNA sequences encoding a chimeric transcription fac-

tor; OlexA: Eight copies of the LexA operator;

—46; The -46 35S minimal promoter; TE9: rbcS E9 poly ( A) addition se-

quence; T3A: rbcS3A poly(A) addition sequence; PHSP18. 2; Arabidopsis HSP18. 2 gene promoter; CRE-GR; The CRE-GR
fusion protein sequence; OCS3; The terminator; /oxP; Recombination site catalyzed by the CRE recombinase of the bacterio-
phage P1; EGFP; Enhanced green fluorescent protein gene; nosP; Nopaline synthase promoter sequence; nosT: Nospaline
synthase terminator sequence; hpt. Hygromycin-resistance genes; pBSK; An ampicillin-resistance gene for bacterial selection;

Remaining markers are described in Fig.1.

2 BATHESERZHOHEEN Gateway EHREH AL TEE
Fig.2 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors for inducible expression of target genes
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WET . BIRIETE TR IR IA 2 —Fh eI () L%
Tl DR S 2 A P T 8 s, 4R T 17 3 TR B o A
JIT 2 SO Jp 26 VT R A e L PR R v LA B PR 1)
PR, X B T IR R TS T

K 2.B BEH s T gk xE S H
BRI LEH R . FEREMA, N T-DNA [ 45
HIFEF I I — A N A B i 4 R 8 s 3l 7
G10-90, By sh il — N A TRl A i s H 7
XVE F: R K38 , XVE B IR 4 DX i 40 PR 9\ + B
BHE P LexA [f) DNA 45 & 45/ 3% (X) \VP16 (W
PRI (V) , AR Z s (E) 4
W, XVE F WA — N4 1R TE9, XVE HeRRK G
R UHE A — MR R (Hyg') , X2
i gehRiC R, Gateway & ¢ E T B £ bk &
HWZJ5, Gateway G 3 F 9 MNP
LexA #AEFIFFIF 1 A~ —46 35S /Nt 8 F R4 i
B4 1EF T3A 1y rbcSSA THEH A P FIM L. 7¢
VA WEB R 75 1, G10-90 )i 8+ sl XVE @A
BN I ALRIUARIA , RB 1 XVE RG22 1 2
FEHIMLBE HA RAEMRAE . M AMES R i,
WE 5 XVE i AR A PSR ZEEEX S, T
B XVE Bl R AEWRAS R, I B 4 i 5 % 5]
YL, FELAIMEAL N, XVE B/ H ' LexA Y
DNA 45438 B 5 52 vk YU T 45 & LexA I #E T
JPFIE VP16 [R5 5 300 S 5 LexA IRk A1
/N 35S i 8, AT i B LT ek X ( Gateway &
il E KSR ) IR KR 28, SE A ME S 2 )
BePil H SN R BT, R e
AT LexA BR9\F T WEH uidA Hi 45 36 R 1 %
KA SESE, HARSE RN YA N , attB TR0 05
AP B R A R s

P 2. C I I 2 — ) FH SAORI 00 3t 2 K P
XUH 510 R DR 3R 10 H I B ARG s i
BB bR H SR A . SaREAE
Gateway & ¥ H I LR B#E 35S Ji sh FI0 T 7,
HR T E R — WA JoxP B 410 5 H 4%y
A GFP [/ 3L (EGFP) [T, 1ok, 46 358 )i gl
FH_E P — AR R, LN IR A LR O
PURTEIE 2R HSP18. 2 Jiy sh il , 481X i 4
P E A1 (CRE) FInEZL3hHrbs le i R 24K (GR)

% DNA JBEml A 8o 240 B IR ol = i, 32
PO LY CRE-ER BilA 25 A S AE 4 B
b R B TR 3 2 A SERAR I, 5 SR AR G A
R B AL T DA A G A . B A G A% Y
CRE W] LA EGFP S DX W sig i) JoxP T8 4147 35 & 4=
YR, AT EGFP JEFRBUI , YIRR % X I m]
Phild EGFP %GB igg . 15 H AR A ]
DAFE 35S Jii gl FH il T #4755 XA &
G5 ] DAY G R K Sl T A Pl TR TR R e 6 1 R )
S F HPS18. 2 W3t e 1 13 12 b3 TG H (9L D 10 2%
BB AT gus SN IKIK Gateway H KR
ALK 25 Bright Yellow-2 (BY-2) 411 g 1 B 98 4%
AR B N S @ i 4L 454 10 umol/L
HuFERPAREFR L AR K A K 37°CES 2 h J5,93%
IR LR A GUS T4, T H T s S8R M B8
SUTNRE i X S @O 4L 4UR HA7 GUS 1k,
W] CRE-ER T 41 iff 1) 5 3K )™ 4% 52 XU R 48 1
0 RS

K 2:D fild 2. E IR ARG R B E R R
s MR N VR, BE AR AR I ) I LR
Fezs al_ il H IR N 2k L RS . KRS
T ST 20 A 7 25 0 W R R AR A . A B R
(Kl 2:D) v, Gateway GB(£EH /) 35S Jr gl F# il
PR S R DR XVE (9 137, EL 3G R4
Gateway £ H 4% A MY DNA FBEAJE H IR5E R ) 9
1 XT3 5 F U Sl P80, R T DAAT 300
VB XVE Rk, FER R K (K 2:E) W
Gateway £ ] DU A H IRSL R 4% X 1% DNA
Bt ,Gateway &It Lt AEXT XVE 724 i ¥ et 3l
T (OlexA-TATA) , M It Gateway &4 A H 1
FR MW ZIR B2 S P FHl. Bhobh, B &4
BB EH — AT ERENERE (pBSK) , %
BT DUHF A . A sm ARk &
A B R 1R 5 DR A W AR AN B8 e 3l B iR R 3R
IR, IR A I R G P A R AR I It 3l I PR AR MG
FNBEIG AR A P A 1 XVE S5#925 40, 1833
TR LI XVE Bl A A S DL AR LR , 25 A
MR TR MRS XVE AR A P HEEERZ
RPF X B E X456, XVE A& E A R EW LA
MG RGBS Gl A% , Fe 4 ukx N XVE A2 A
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Hr LexA [f) DNA 454385 XVE Wi 38 T OlexA-
TATA, it i3 8l JEF i Gateway & H ) B R )
Fik, Brand BRI EHAWBHR A F BRI
i RV A LR FF 3R AT 5 S R AR, 4R )5 JTT
TR BE AL KA IR 5 L PR AR, 743 I8 13 ARt 2
R A T AT AT Mk A7 AL T 7T RUIE % A, i A
i 2 ymol/L B BEGE RE 0T, R ME—BEE
H IR g A B BUR R, b Ak s
SEMR T, B A 2 B, 2 | 4 e 5t
T2, R WK RGN H IRk DR 2 38 1 4 il AR 23
H T 2 PR IR B i R T DAAEA S 1 B
A2 DCIRREF , D0 AR 8 Ak R g S R A A e R
AEEBICH AL A A - o, B L
FHAS TR ¥ BE V9 0 8% 28 % e ol 4 1l 35 IR 9y 3R iR
BE, WA KNATT (Ei it B 24 ) Fi1 FUS3(F il
B R RGN ) F I FARAR T, H
AN T e 5 1) 0 2K 8 S T DA Tl A g R R 2 W
g™,

3 HATmEBREEFRZR Gateway EH#RIE
ik

RNA 04815 05 P81 1] 9P AUBE RNA 35 1K)

Resr i 2 Ja F N TR B4 . FEAH 9 vp 2838 XUk
RNA ] Pl & RNA T4 (RNAD) & 48, LA AL
2WUE RNA B RE 5 10 2% 1R I 98 i, 7= 21 T 40 /0
RNA(siRNA) , 3 siRNA 5[] ¥ i ¥ RNA H.%b
S50, Fe e A B RNA, DA i 400 55 o 3 R
#iko

Gateway HiAR W FHF 3R ULER I H 1 AR S5
M 3: A B, ZBAESA WA Gateway £, 8
A — AW FRIT, B3R 8w I
DNA - Berl RAAH B J7 1 43 504 A B4 Gateway
A, FHS A RIS H (R A o 20k BAR S A ) e
A DU B R K & ¢ RNA (hpRNA) |, 5] & it 5k
3 3 I 0TRR . Helliwell 22 BF9E F H SA iX #h
M0 B IR T EA FLC(#HI T AEIN 3 A
JB& C) Al PDS(\SE Tl & XA 20 1A
TR, IR YR 3R ARG AR I 7T DA 00T
¥R FLC Fn PDS JL[H, HIRH B4 atB fi i It
ARG TR IR RS 55 Ah—Fh UTER
FE PRy 4 H R LR W 5 e 3] Gateway £ i
Hor 5 R PR AR (B 3: B) #5854 1
K RNA 51 % H SR 5 5t e UosR , 36T el
A I 5 0 N R R (s T

A RB

.I:ﬁ:i} atiR1  codB | atR2 |- & F | atfR2 | cedB H arR1 | #4EF — fiktrin £ |=»LB

B RBmp—— %} F |- anRl | codB || anR2 m LB

c RB atiLl H codB | atiL2 H pra 7 H aifL2 H codB H atiL1 | o003’ Hnos3’ H aleR Qﬂ‘éﬁiﬁ LB

TRV2 H atrR2 H ecdB | an1

D
Amp
Sall Clal
E RB atiR2 | ocdB || atrR1 - TGB H@M—@Ejﬂi}- LB
Sunl Pacl
F rB m atR2 - codB }-{ amri - mp }—@1 (126K) JORF2 (183K) < 35S 77} LB

alcR: $iSZ BMEBAR SR E TINZEE; palcA: R AT AR | IIR% alcR BE MG shT; TRV2: MRRBLRE; Amp: &F
HREVUERHE; CP: S53E; TGB: =HAMEKX; MP: B3hE; PdRp: KT RNA [ RNA R4 ; Sall, Clal, Sunl #I
Pacl; Btk py SO BB AL AR s HoRianic L IE 1 A 2 L0,

alcR. Gene encoding a transcription factor which is the ethanol sensor; palcA: An alcR-responsive promoter from the alcohol de-
hydrogenase | gene; TRV2. Tobacco rattle virus; Amp: Ampicillin-resistance genes; CP; Coat protein; TGB: Triple gene box
block; MP; Movement protein; PdRp: RNA dependent RNA polymerase; Sall, Clal, Sunl and Pacl; Restriction enzyme sites;
The remaining markers are described in Fig. 1 and Fig. 2.

3 HTERRMRYEWERR Cateway EMRERF LM TEE
Fig.3 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors for inducible silencing of target genes
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H R B AT EE( Gateway) SEREH AR MHTY) AR TR 533

FEPR B POBRA T DL A2 5 0 a0 & Bk i
T, 7€ Gateway R4 Z 15 5 DB A4 b (B
3: C) , AW MFI g A R ¥l o0, — Ml
35S jash Tl alcR 3N , £ F 42 3 A4 B i 1
bRk R KR I, alcR SR (R AR Rk 7 AR IR —
AL R SR BZ 4%, o — 41 & palcA Ji
(AR | FEKE 8T , /TR alcR &
TR 7 VR A s DR 1) G A T 7 2 B 2%, palcA
B FALTF NN & TR B Gateway £ LI,
H KR H 1~ DNA 8 D LR RN U ccdB
FERR 5 DAAH BC 7 1) . 3% e T W1 Gateway &,
WIMZEE )G, ZHES ALCR # 5% N F& A fa
A HMG, i ALCR-Z K Atk S palcA Jagh+
54, W LT i H i3 W AN B DNA |
Bt sk , T I 3 R 19 & & RNA(hpRNA) , 5] &
MRG0T, BT 2B AR R, Bk v]
RUGE R CEE 3 I B 65 (76 8 Sk £ 4fill S 5k B9 1y
VRS . i gus PRI Z RN ccadB HH
Ja AR R IR R EL AL =, JT 1% (V/ V) I8 2
T S AR A B 3 PRI R AR VT LA S B gus FE R TH
IRCUTRR o IR DL TR L g 4 s vl v 2 3K
BN P OTRR, W] DL T & 7 B B 2 31
%[17] .

Y TR AL UUIR (VIGS ) 2 — Fh 3 R UL
T Ho 45 VIGS LI f, AT fi B 1
TRHERIEY) , 7T AFERE Y 5| R VTR . VIGS X
FERG AR AR S DR RIS B IR 2 R TR F
A Liu 250 UG R SRR 70— BURL R 4L
%5 Gateway 2 HE VIGS [ 8 1k pTRV2-attR1-
attR2 # 4k (1 3: D)1, B vl LU pds FI
RbcS F:F YLK, il , Lacorte %5 DL Th 4 R RE X

(PVX) FHEAE M9 75 ( TMV) 5 Gateway 2 A4
Hi4Mi TR IM PVX-GW (1 3: E) Fl TMV-GW (&
3: F) R LUHTF VIGS, iS4 pds 5
43I7HI PVX-GW R TMV-GW R4 T L 7E A
T g & RNA DUBR, sk =2 g i 0 - 5 38
H B R B X BB ccdB B G
RAFZ I KW 2R A (VIGS-vector) , - T AL
WA AT e B UCR IR A 32 3 DR IR 40 e 81, X
R AR TR , R T RGN b 80N, NI
F PR PRt 53 DR A 5 9 R A R AR AU 871 TR R
B PTGS & % (32048 , IR Ik, i VIGS 1 RLpeH
T — N LR 3k MR TR A Y, JBr LA
RS AT

4 MTRHTHHEEEHTREAN Gate-
way Y RIEH

Rt e R I 2 38 0 R e T R 3 o
1, )i 3l F4 DNA 85 F1T IS RNA 8 A de 54
LEAIRIALIY o B TS YA AT R — Rl e
PRIFTE A % 5 K] oy B A I 24 ARl S 2 SR R A1 19
o

T T RS T4 Gateway H R &
(K 4:A), Gateway £ 18 T iF A #1455 N GUS.
GFP s o e 3 M YFP, CFP % RFP) ,
FEREI H LR )5 3 F IR I BUR IX BRI ccdB
FH G IRAH R B, R H i LR ) 3
F LS HG R A )P A A ik A 5H . H
DRRIR B 1 5 T DRy , X i B DRI Ry vh 2R
IRHAG SL PGS B 1 AR, 4 s 41 U 4T
A AP BRI E SR E 3 FIRs k. b TRDE R
ISR F NG ) 35 F , Xiao 24T Gateway T

A B e o HAEmE B H art H eeds [ ame H &R EER ook 7 H mgimiagm = LB

B RB ﬂ—{ atR1 H ccdB H atfR2 H REERSRS H nosT H g bR iCERE }‘- LB

C RB ﬂ—-{ atiR4 H cedB H attR2 H BEEARRE ]—-{ nosT H ARt B }——‘ LB

#AG NS . GUS, GFP S HIOEE BN I YFP.CFP 5}, RFP; atiR2 1 attR4 . att BLIHLAL ; HARTAREILE 1 360
Reporter gene or tags: GUS, GFF or other fluorescent protein gene, such as YFP, CFP or RFP; afiR2 and aftR4. Att recombination

sites; The remaining markers are described in Fig.1.

4 ATREHFHIEHT R ENEER Gateway R ARK LM TRE
Fig.4 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors for promoter specificity analyses
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4)psisma H R LTS 19 4, 24 Gate-
way b RE I ARAT T K2R 3 R et sl Rt 4 2
AL LN IR TR R, S s 1 FEAS ) X3,
IR 81 M EIT,

Nakagawa %k pGWB g% S SLhli T & T
— R3] LT 3 P4 T K Gateway —on#ifk
(4:B) , XREBEEH 7 MG RF (sGFP, GUS,
LUC, EYFP, ECFP, G3GFP, mRFP) , Tl i TR 24
Y s P4 BT AT cDNA (R 4L B R A BF 5. B
JEfATTH attRa AR IR BAR R A 1K attR1 JF &
¥ R4 Gateway —Ju#k{4 (B 4:C) v LA i it
BT I BB BRI Gateway £
A attRa R aftR2 TRdIi a5, AT 3 F 1 cDNA
#T AR BR B R BRI 37
el cCDNA ik J5 T HAT B R0

5 ATHRFHRIHAMEMHR Gateway
Hix
HEEsFa 8 B MBE—BATE 3T,

T2 AU L N 2 Bk — M S A R 37,
IEAMIY 5 223X 25 H I 3844 (B 5: A) Gateway &
R RIS B K R B, DU AR R 5980
BV A — NS AE . AEX IS H IR,
Fi A5 2 R 1) 44 ) B BE T DA T Gateway £ 13l
WA AN T Gateway £ F el wi , ik 5ok 3
Gateway ;1% H IWEH W RL7E N 3 C sigths v A
FESEDR W i S i S AR SRR B TR A . B LR R
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Xhol, EcoRV , Ndel , Sall; Restriction enzyme sites; The remaining markers are described in Fig. 1
5 BTFEAREARENMNNEMNEERN Gateway EYREAFFHEHRER
Fig.5 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors for protein localization studies
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PERFDIALAT s JERIIPRIC I 1 Bi o

NTPi; The N-terminus epitope tag of a target protein; CTPi; The C-terminus epitope tag of a target protein; STREP. Streptavidin
tag; 3 xHA; Triple HA tags; 6 xcMYC; 6 repeats of Myc tags; GST; Glutathione S-transferase tag; CFP: Cyan fluorescent protein;
YFP; Yellow fluorescent protein; BamHI| and Noil. Restriction enzyme sites; The remaining markers have been described in Fig. 1.

6 BRUFERATERARFNALLYHNERNY Gateway B4 RARAEHTRE
Fig.6 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors with epitope tags for protein purification
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YOLEH; GST: AREHIK S MBI S HAMARTILE 1 3,

Orf(-stop) : Open reading frame without the stop codon; nEYFP: The N-terminus enhanced yellow fluorescent protein; cEYFP:
The C-terminus enhanced yellow fluorescent protein; GST: Glutathione S-transferase tag; The remaining markers have been de-

scribed in Fig. 1.

7 ATEAR/EARAEERNEQEEN Gateway 8 RAH LN TEE
Fig.7 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors for protein/protein interaction studies
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SCFP3A) ; NLUC: fiiF N SiiWse bR B ; CLUC: fiF CIRMTIEEK BN BL; prolD: MRt shF. HAWARCER 1 hadi,
A: Schematic presentation of the Gateway destination for multicolor fluorescence complementation assay; B: Schematic presentation
of the split-LUC Gateway destination vectors; C: Schematic presentation of the enhanced split-LUC Gateway destination vectors;
nXFP: The N-terminus fluorescent protein ( CFP,Venus,SCFP3A); cXFP; The N-terminus fluorescent protein ( CFP,Venus,SCFP3A) ;
NLUC: The N-terminus luciferase fragment; CLUC. The C-terminus luciferase fragment; prolD. The root-specific promoter; The remai-
ning markers are described in Fig. 1.

8 ATHREAR/EARAEERNENEEL Gateway R AH S TEE
Fig.8 Schematic diagrams of the T-DNA construct in the Gateway plant
expression vectors for protein/protein interaction studies
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mosaic virus 35S promoter; tCaMV358S:; The cauliffower mosaic virus 35S terminator; pCsVMV: The cassava vein mosaic virus pro-
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The remaining markers are described in Fig. 1.

9 RMTHBYLARS/ DNA HERSEERE M HEEL Gateway M RARF LM TEE
Fig.9 Schematic diagrams of the T-DNA construct in the Gateway plant expression vectors for modular
assembling multi-the DNA fragments and genes expression boxes
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