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ABP1 Mediates Auxin Accelerating of Vesicular Exocytosis in Plant

Liu Ye, Wang Yahong, Huang Yu, Chen Zongxing, Zhao Yan, Zhang Xuewen*
(College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China)

Abstract In order to investigate the auxin regulation of vesicular transport in plant cell, we cloned the
tobacco auxin binding protein 1 gene (4BPI) cDNA and recombined it into an inducible Ti vector pER16 in either
sense or antisense direction. The vesicles labeled BY-2 were prepared by fusion secretory carrier membrane protein 2
(SCAMP2) with green fluorescent protein (GFP) and the cell line was further transformed by the two recombinants.
The two membrane labeled transgenic BY-2 cell line were screened out and subjected to analysis of the ABP1
mediated auxin regulation of the vesicular transport. The expressions of transgene ABP1 and antiABP1 were first
induced by estradiol and then treated with auxin. The vesicles transporting were observed under laser scan confocal
microscope. The results showed that the fluorescence signal was significantly enhanced in the nucleus membrane,
cytoplasmic membrane, and other endomembrane system when ABP1 was overexpressed. It indicates more active
vesicular transportation in intracellular membranes after indole-3-acetic acid (IAA) treatment. The fluorescence signal
was only maintained stronger around the nucleus but weak in the cytoplasmic membrane and other endomembrane
systems if the ABP1 expression was antisense inhibited, because the vesicular transport was significantly reduced.

The phenomena demonstrated that suppression of ABP1 significantly inhibited vesicular exocytosis. After the full
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estradiol induction of the ABP1 overexpression cell, we carried out a 0~6 min IAA treatment interval observation.

The fluorescence signal was enhanced significantly around the nucleus membrane and then into endomembrane

systems but with no obvious change in cytoplasmic membrane and two cells intervals. The Results indicated

that within 6 min of IAA treatment exocytose vesicular transport was activated firstly between the nucleus and

the endomembrane system, and then the exocytose transport between the endomembrane system to the plasma

membrane. Thus we conclude that ABP1 is involved in auxin signal responded vesicular exocytosis in plant cell.
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B #(50 mg/L)Jfiik MLBE; FRE I, PHE T B kAT B

T PCRASL I AU A ) o
1.3.4 BY-2#mfeehd4 KGRI E L 8 A R
DL Rl 7 23 ol 5 N ARKT BLBA4404 . DARE 9T
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pER16-ABP1. pERI16-antiABP141l/iid % .
pEGAD-EGFP-SCAMP2X} T %% 3& [ [f)pER16-
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Table 1 Primers used in genes cloning

ey ClE/ BN SIMFEHIG—3")
Genes Primer name Primer sequence(5'—3")
ABPI ABP1-Up (Xho I) CCG CTC GAG ATG GCT CGT CAT GTT TTA GTC GTA G

ABP1-Down (4sc 1)

antiABP1 ABP1-Up (4sc 1)
ABP1-Down (Xho I)
SCAMP2 SCAMP2-Up (EcoR 1)

SCAMP2-Down (BamH 1)
NOS NOS-Up (4sc 1)
NOS-Dwon (Kpn 1)

TTG GCG CGC CGATAA GTT CGT CTT TCC ATG ATG
TTG GCG CGC CAT GGC TCG TCATGT TTTAGT C

CCG CTC GAG GAT AAG TTC GTC TTT CCATGA TGT GG
CGG AAT TCA TGA GTA GAG GAAACG ATC CGA

CGG GAT CCT TAC TTG TGC CCT CGA AAA

TTG GCG CGC CGATCG TTC AAA CAT TTG G

GGG GTA CCG GCC CGATCT AGT AAC ATA GAT GAC

I RN I T

The underlined are restriction sites for recombination.
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Table 2 The estradiol inducing and IAA treatment
setting of the cell lines

9 & HE Mg|Ik-3- L1
Cell line Estradiol IAA
S-A - _
S-A + -
S-A -
S-A +
S-anti — —
S-anti + -
S-anti - +
S-anti + +
R IMANAZAI AL B, <= A RN ANAZ T AL B
“+” means with the substance treatment, “~” means without the

substance treatment.
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LBA4404)55, 535l LA pER16-ABP1. pER16-antiABP1
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2.4 #HEFEBY-240RAICIEFANEL
2.4.1 ABPl#Fid kA fFLEAE R A>A M4

BASTA® Tnos

Tros | Psss
} | ,_—I LB
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RB I—N—'

I i

XVE Tro

Paiog 0| Pos
RB I_bl—‘ T P

[ '

NTPII
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Fig.1 The diagram of T-DNA region of the three recombinant vectors for BY-2 transformation
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RoAt IAEMSRIRIE T Rl BT B R R 4R 03
IR 3 BE DR S-A 41 i AN S-anti 2l i, % AMS24% 77 5
KU EE 7724 h, DL E R B FR S i2,4-Dxt A K
FAOF . MRS A A K A
79I (E4).

T ol 6 KL 40 . A D O 1 R TAA Ak 3
J5, MEAZ /N2 40 I A £ 53 W A . 5,
TELHMIALTE T, P21 PR A1 M 4 (0 515 S 1)

- < A0 A D L IO % 4 AR el plate)
Z: BRI, A SRR AL KB Y-240 . b, FLPZLAN MR 255, HATAARNER, X} bR

Left: WT; Right: antibiotic of transformed tobacco BY-2 cells. s . . o .
E2 fExEdit ks (LBY-24050 Kb B 41 H@, RPN 2H 40 o 5 ' B S M E AN B i b
Fig.2 Antibiotic screen of the transformed tobacco BY-2 fr%; Ré’élﬂﬁ:@$ l}ﬂ% 5 Hﬂ‘, XUL Hﬁﬂ‘}fﬂﬁﬁﬂggﬂi E@, EABP 1
cells on media LB RAR AN, AR BT A A A J LR 92

M 1 2 3 4 5 6 7 8 9 10

800 bp—p
500 bp—p

M: 5 000 bp DNAZ> Fihr#E; 1: LipEGAD-EGFP-SCAMP2JFUR DN A AR (1) FH X HE; 2 7: LAEF A= U BY-241 HUDNA S AR (1) 744 %) 5 3~5:
SCAMP2Y 445 HL; 6: LIpER 16-ABP 1 UK DNA N AR 1 BH ST [ 8~10: ABPIY $E 45
M: DL 5 000 marker; 1: positive control of pPEGAD-EGFP-SCAMP?2 plasmid as template; 2,7: negative control of wide-type BY-2 as template; 3~5:
amplification result of SCAMP2; 6: positive control of pER16-ABP1 plasmid as template; 8~10: amplification result of ABP].

B3 1 EEBY-24HRER9 2 FHEN

Fig.3 Molecular detection of bivalent transgenic BY-2 cells

30.pm 30 pm

1o RALPLNS-AGNN; 2: ITAAZEELS-AZNNE; 3: M —AEACLPLAYS-ALNN; 4: TAAFIE —FEAEBLS-AAML; 5: RSB S-anti 4 L; 6: ITAARLEL)
S-antiZllJg; 7: M~ EF AL I S-anti 40 T 8: HE T EF ANIAALL LY S-anti 41D .
1: untreated S-A cells; 2: S-A cells with IAA treatment; 3: S-A cells with estradiol treatment; 4: S-A cells with IAA and estradiol treatment; 5:
untreated S-anti cells; 6: S-anti cells with IAA treatment; 7: S-anti cells with estradiol treatment; 8: S-anti cells with IAA and estradiol treatment.
El4 ABPIRERIESRXINFIFZEFSERESERKZLENLRENE
Fig.4 Confocal microscope observation with IAA treatment of the over-expression and antisense inhibition of
ABP1 in transformed BY-2 cells
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40 um

.20 un’]v‘ \

20 pm_

e REEACTAL P S-ALI MY, 2~5: A K1 AR #H0, 2, 4, 6 min)& 25— DM AIML N 98 70 A BOR L 6~9: A2 K507 AR B0, 2, 4, 6 min/5 3 =4~

UiV i) SN

1: untreated S-A cells; 2~5: the first cell’s interval fluorescence distribution with 0, 2, 4, 6 min TAA treatment; 6~9: the third cell’s interval

fluorescence distribution with 0, 2, 4, 6 min IAA treatment.

El5 BAS-AMMIAALE R E YL E R RHIRUR

Fig.5 Laser scanning confocal microscopy observation of single S-A BY-2 cell in time intervals
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BRI -

WG shEEA S, HES Sizmibmdi e — T
IS HR I R, A7 PR AR I 40 o WA I 52 2
PRI 45 0. 55 5, ABPLIE R IA % AL AIBY-2
MR AR SRAL BT 5 5 K5 SRR I 40 foef L, 4b
P PRI P BRI e VS K, s i AR N IR R
28 RSB I0R, Fric 8 7 A0 MBI A AR AR oK
AR, XRVABPL S KRG, MHEA T
SIS B BATsAEEE I, e — 5k 74K SR
i 5 ABPL/EH Iz i

BN FER ], 2 ks R SRR, )
9 Jf o M 3 i I, ABP TR AT 02 14 41 i 9 7 B9 48
M4 AEKESABPIZ G A, AE T HEABPLIE 3],
A5 0 A% 2 A 3 1 A P A sz BRI i 34T
(& R W], AR AEHT T ABP T B AT (2 5t
I VA5 A i) vy 2R AR I ) 48 L IEE (%) 32 Ak 7, B 4
WL A HEVE T o A5 0] 1 B ) RS Sh BT 5T 3,
exocyst & & 7 11 IEXO70F 3% 5 Rho GTPaseff] H.
A AR HE IR 23 () T 458 (1) OGN, LigEHIE ], 48R
T EXOT0A/E IR 40 i 1 B 3z ke /R T, A
T YA 38 A2 4 B B 3 . Cross! 4 Y [ ABP 141 iy
ARG M BN A, FEABPLZ WAt R v, dun SR 4 g A
(R J5t 55 BORH ELAE FH, 550 ) e 4 B 1 5 ok
AT . ABPIAEAR ME AP HE I R v BV S exocyst
BRI MOl XA 85 4T b i B ABP1
TE A0 LA [RIEBAL ) 23 A, i H I AHE s FAR 45 5
R, R 2 B PR

AR, B K FEAE N4 M AME 5 4 5 ABPLG
A 3t 4 L A A ) A HE 0 AR B i 5 =TT AR T Ak
1 oy 7, RG-S AR I E AT A RE 2 /NI TGHEE
ROP2(Rho-related GTPases from plants). Li%§!" %k
I, 35S:CA-rop2(constitutively active ROP2)%¥% Ji&
PR 1 2 200 b5 A K 35 0 3 0 k1) 3 A AR, 1T
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