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PARAQUAT RESISTANT1, a Golgi-Localized Putative
Transporter Protein, Is Involved in Intracellular Transport
of Paraquat!!“IlWV]

Jianyong Li?% Jinye Mu?, Jiaoteng Bai’, Fuyou Fu, Tingting Zou, Fengying An, Jian Zhang, Hongwei Jing,
Qing Wang, Zhen Li, Shuhua Yang, and Jianru Zuo*
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and Technology (T.Z., Z.L.), China Agricultural University, Beijing 100193, China; State Key Laboratory of
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Natural variation in a polyamine transporter
determines paraquat tolerance in Arabidopsis
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Function

Gene v Search
(]
* m- Home Help Contact AboutUs Subscribe Login Register Institution: Chinese Academy of Agricultural Sciences
ir (subscribed)
Search Browse Tools Portals Download Submit News ABRC Stocks

Locus: AT1G31830

Representative
Gene Model @
Gene Model
Type

Other names:  ATPUT2, PARAQUAT-RESISTANT 2, POLYAMINE UPTAKE TRANSPORTER 2, PQR2, PUT2
Description @  Encodes POLYAMINE UPTAKE TRANSPORTER 2, an amino acid permease family protein.

Other Gene AT1G31830.2
Models @ (spiice variant

\What's new on this page Add a Comment

AT1G31830.1

protein_coding

OreL 4448509, 4142091 .
11419 11420k

Map Detail
Image Protein Coding Gene Hodels
ATL631830.4 (T4_(5_Star))
AT1631830.2 (T1.(5_5tar)
Annotations @ category relationship type @ keyword @
GO Biological ~ involved in polyamine fransport
Process
GO Cellular located in plasma membrane
Component
GO Molecular ~ has basic amino acid fransmembrane transporter activity, polyamine
Function fransmembrane transporter activity, symporter activity
Growth and expressed during L mature pollen stage, LP.02 two leaves visible stage, LP.04 four leaves visible
Developmental stage, LP.06 six leaves visible stage, LP.08 eight leaves visible stage, LP.10 ten
Stages Ieaves visible stage, LP.12 twelve leaves visible stage, M germinated pollen

stage, flowering stage, mature plant embryo stage, petal differentiation and
expansion stage, plant embryo bilateral stage, plant embryo cotyledonary stage,
plant embryo globular stage, vascular leaf senescent stage

Probable cell membrane polyamine/proton symporter involved in the polyamine uptake in cell, ¥ By similarty

60 - Molecular function’

v antiporter activity @ Source: GO Central

v L-amino acid transmembrane transporter activity @ Source: GO Central
v polyaming transmembrane transporter activty @ Source: TAIR v

v symporter activity @ Source: UniProtkB-KIV

View the complete GO annotation on QuickG0...,
60 - Bilogical process’
v polyaming transport # Source; TAR v

View the complete GO annotation on QuickG0..,

Kopwords'

Biological process  Symport, Transport

Names & Taxonomy'
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BLAST [l bE X}

CottonFGD A Home Q Search ~ Analyze ~ / Tools ~ @ About ~

Cotton Functional Genomics Database

Cotton Functional Genomics Database (CottonFGD) integrates with

modern genomic/transcriptomic data and earch/analysis/visualization

modules. It aims at providing an easy, quick and visualized data E
analysis platform for cotton (Gossypium spp) researchers and other = o
functional genomic researches. ST etee @8 e e

@ Help @ Data Download

Q Search Cotton Genes
k000061

' v 1 o 0 150 200 250 0 350 400 450 500 559
G0:0006260 ac InGh D07G0123
WR K ‘ v

http://10.122.114.30/about/acknowledgement.html



BLAST [A]Y5 b X

BLAST: Search Homologs by Sequence Similarity in Cotton (Gossypium spp.)
GGze

>sp|QSC6S5 |PHSB_ARATH Probable polyamine transporter At1g3183@ 0S=Arabidopsis thaliana 0X=3702 GN=At1g31838 PE=2 SV= x
MQKRRIITVNPSASIEMSQYENNEVPYSSVGADEVPSSPPKATDKIRKVSMLPLVFLIFY
EVSGGPFGVEDSVNAAGPLLALLGFVIFPFIWSIPEALITAEMGTMYPENGGYVVIWVSSA
LGPFWGFQQGWMKWLSGVIDNALYPVLFLDYLKSGVPALGSGLPRVASILVLTILLTYLN
YRGLTIVGWVAVLMGVFSILPFAVMGLISIPQLEPSRWLVMDLGNVNWNLYLNTLFWNLN
YWDSISTLAGEVENPNHTLPKALFYGVILVACSYIFPLLAGIGAIPLEREKWTDGYFSDV
AKALGGAWLRWWVQAAAATSNMGMFIAEMSSDSFQLLGMAERGMLPEFFAKRSRYGTPLL
GILFSASGVVLLSWLSFQEIVAAENLLYCVGMILEFIAFVRMRMKHPAASRPYKIPIGTT
GSILMCIPPTILICAVVALSSLKVAAVSIVMMIIGFLIHPLLNHMDRKRWVKFSISSDLP

DLQQQTREYEETLIR

Nucleotide databases Protein databases

[] G. arboreum (A,), CRI, 40,960 principle proteins

[[] G. barbadense (AD), NAU, 77,358 principle proteins

FA G. hirsutum (AD,), JGI, 66,577 principle proteins

[7] G. hirsutum (AD;), NAU, 70,478 principle proteins

[] G. raimondii (Ds), JGI, 37,505 principle proteins

[]1 NCBI Non-redundant protein sequences (nr), EXTREMELY LARGE !!!
[ UniProt (Swiss-Prot) Database




BLAST [A]3Ji bk %5t

Query: SD|QQC6S5|PHSB_ARATH Probable polyamine transporter At1g31830

OS=Arabidopsis thaliana 0X=3702 GN=At1g31830 PE=2 SV=1

1

1/1

oW N

1 50 100 150 200 250 300 350 400 45.35
Weaker hits I stronger hits

Number, i ignificant alignments Total score Evalue Length

1. Gohir.A10G067600.1 761.91 0.00 538

Gohir.D10G107000.1 752.28 0.00 478

Gohir.D04G168400.1 664.07 0.00 485

Gohir.A04G131800.1 655.60 0.00 485

BLASTP: 1 query, 1 database

Query= sp|Q9C6S5|PHSB_A...

Download FASTA, XML, TSV

FASTA of all hits

Standard tabular report
Full tabular report

Full XML report



Result: View: |Pair-a|Tgnment view V| | Viewl | Edit I | Download I | Friendly Print I

Pairwise Alignment-Result

LENGTH SCORE IDENTITY SIMILARITY
546 1978.0 367/546 (67.2%) 429/546 (78.6%) 59/546 (10.8%)
PHSB_ARATH 1] MO 2
Gohir.A10G067 1 MVEVVSEVSGDEQTSGQ QNQ QIQTTVDTKHP - “EEDE 50
PHSB_ARATH 3 KRR N EMSQYENNEVPY DE KATDKIRKVSM 52
[P N I [ [ R I N RS e - R ezl e
Gohir.A10G067 51 KLR-HTPNAR MGQYDSAE——Y —E ———ADNFKK 92
PHSB_ARATH 53 VE ED-VN E E 102
fFr=trreererrerrrrr ettt it bestrr el
Gohir.A10G067 93 VE ED-VQ E E 142
PHSB_ARATH 103 MGTMYPENGGY QQEWMK DNALY DY 152
PEPr=trerrerrrrstrerer=rererer ettt el
Gohir.A10G067 143 MGTMFPENGGY YWEFQQGWMEK DNALY DY 192
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Gohir.A10G067600.1

Dottup: fasta::1055047:Gohir. A10G067600.1 vs fasta::1055...

Sat 23 Jun 2018 05:33:02
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full sequence

Tatl

BsrGIL

BstAUI MaeIl

Bspl1407I HpyCH4IV

|RsaNI HpvSE5261

[cviQl | Tail

|CspBI | SetI

|Hpv81 | | BsmAI

|Hpy16611 [ | BecoDI

| |Rsal | | Esp3l

| |Afal | |  BsmBI

||Sgel | | B=stMAI

| |MspTI | Alw261

[|[TspRI [ [ | MspJI

||| TscAI I I MspJI

|| |BtsIMutI | | [MspTT

[111 MseI | | | | || MspJI

[ TrudI | [ [ | [l | MspJI

[11]] Trull | [ | | [l || Hpy1ssI
[ [Dral | | | | it | MspJI
ARRAY A R T R A

cttgtttcagtgtacatcttttaaaaacgtetcaaacttatttececttttttcagataagt

10 20 30 40 50 60

| ; | : | : | ; | ; |
gaacaaagtcacatgtagaaaatttttgecagagtttgaataaaggaaaaaagtectattca

TSCAI | WHSDII

ARNA AR || |

TspRT [ [|] | N | |l | Hpy188I
ARNA AR || || MspJI
[T N | IMspJT
ARNA AR || MspJI
L] N | MspJI
LI L Alw261
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¥ Vector NTI - [DNA/RNA Molecule from document PBI121sequence]

¥ File Edit View Primer Design Analyses Cloning Gel Analysis List Window
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[#] AFa85783

1 General Description

[Z1standard Fields

"1 References

|g Comments

[ ] Annotations

[ Feature Map

[C1Imported Features Not Shown on Map
‘23 Restriction/Methylation Map

) Apal: 2 sites gggﬁg
2 avar: 7 sites gggg
e
R

- 1site CRATTC
# 2] EcoRT: 1 site e

# ] BamHE: 1 site

3 clar: 1 site

oRER

Align

-

E‘.

4 TagMan Assay - b¥?

Assemble Tools Help

8L

Aval (14003)

Misc Feature 14 Aval (159)
Misc Feature 13

Misc Feature 12
PstI (12855)

Misc Feature 11

Misc Feature 1
Rep Origin 1

Misc Feature 2

//Misc Feature 3
= Misc Feature 4

2 Hindime: 1 site  2RECTT H
ek Misc Feature 10 Pst] (3020)
. 4 i TEE
21 Mool: 4 sites e AF485783
Aval (10133) nptll
. = OO
21 Smat: 1 site e 14758 bp
0 xmar: 1 site SECESE Necol (9946) '\NCOI (3399)
Misc Feature 9 Misc Feature 5
Neol (9418) Clal (4538)
Misc Feature 8 ) ! HindIII (4951)
€901 GCIGCIGICG GCﬂTTAACCT CICTTITIAGGC ATIGGITICG AAGCGGGCARA CARAAGCCGAAR GAACTIGIACR GCGAAGAGGC AGTCAACGGG GAAACTICAGC
CGACGACAGC CGA?ATTGGA GAGARATCCG TAACCAAAGC TTICGCCCGIT GITCGGCTTIT CTITGACATGT CGCTTCTCCG TCAGTTGCCC CTTTGAGICG
7001 AAGCGCACTT ACAFGCGATT AARGAGCTGA TAGCGCGTGR CARRAACCAC CCRAAGCGTGG TGATGTGGAG TATTGCCRAC GAACCGGATA CCCGTCCGCR
TTCGCGTGAA TGT'F[IGE.'I'AA TTTCTCGACT ATCGCGCACT GITTTTGGIG GGTTCGCACC ACTACACCTC ATAACGGTTG CITGGCCTAT GGGCAGGCGT
Apall !
st ‘
7101 BGGTGCACGG GAATATTTCG CGCCACTGGC GGRAGCAACG CGTRRACTCG ACCCGACGLCG TCCGATCACC TGCGTCAATG TAATGTTCTG CGACGCTCAC
TCCACGTGCC CTTATARAGC GCGGTIGACCG CCTICGITGC GCATTITGAGC IGGGCIGCGC AGGCTAGIGG ACGCAGTITAC ATTACARGAC GCIGCGAGIG
7201 ACCGRTACCAR TCHGCGBTCT CTITGAIGIG CIGIGCCIGAR ACCGTITATTA CGGATGGTAT GICCARAGCG GCGATTIGGR AARCGGCAGAG AAGGTACIGG
TGGCTATGGT AGT?GCTAGA GARACTACAC GACACGGACT TGGCAATAAT GCCTACCATA CAGGITTICGC CGCTARACCT TTIGCCGTCTC TTCCATGACC
7301 AARRAGARA GCCTGG CAGGAGAAAC TGCATCAGCC GATTATCATC ACCGAATACG GCGTGGATAC GTTAGCCGGG CTGCACTCARA TGTACACCGR
TTITICTT! CGGACC GTCCICTTIG ACGTAGICGG CTAATAGTAG TGGCTTATGC CGCACCTATG CAATCGGCCC GACGTGAGTT ACATGIGGCT
7401 CATGTGGAGT GAAGAGTATC AGTGTGCATG GCTGGATATG TATCACCGCG TCTTITGATCG CGTCAGCGCC GTCGTCGGTG AACAGGTATG GAATTICGCC



T AE )

Orf

Ort

Orf

Orf

Orf

— ———— ——— . — . _ - —_ - -7 —_—
e — e — ——— L L —_— - — - 5 =i . —_— e ]
200 Ela ] [=Lala ]
Segquence
Fz
—— — - - — T v - _ -y ——————— v - T - — v
BN NS e I | L § | i/} BN SN B I |
200 A000 OG0T
Sequence
F3
- = - — - = - — r— - — -—— —
L — 1N L - am u 1. Tl - P LN 8. - . a
2000 2000 =lalelu]
Sequence
R1
v - —_———_— — - —_—— - - - T - v - - — —_—
4| i J8 .. Iy 1 || A I e
e e v 4000 5000
Saquence
RZ2
— - _— _ -c--—-— - -
| L - - L4 Eee.w| = . = .8 ) 8 . |8 o 3 5 | &8 &,
S e [=Lwiw
Sequence
RZ
— T T T — — T T T T
W e I - 4 — < me . By |
prae b ) A0 =l le v

Sequence




1P i 2k T

TMHMM posterior probabilities for Gohir A10G067600.1
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Score

ProtScale output for user_sequence

Position

| Hphob. / Kyte & Doolittle '
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RN ERL: A

Predicted localization for the Eukarya domain: Plasma Membrane (GO term ID: GO
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SignalP-HMM prediction Ceuk model=s2: Gohir.AlBGEEEEB, 1
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Secondary Structure Composition Solvent Accessibility

Secondary Structure
Composition

LOOP: 39.41% (=)
HELIX: 57.06% (HZ2HE)
STRAND: 3. 53%

Solvent Accessibility
EXPOSED: 25.28% (B&E4h)
BURIED: 70.63% (BEMA)
INTERMED IATE: 4. 09% ($%%)
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Secondary Structure and
Solvent Accessibility

Export~

Transmembrane Helices »

Protein Disorder and
Flexibility

Visual Help for TMSEG Help for PHDhtm

Disulphide Bridges What am | seeing Here? This viewer lays out predicted features that correspond to regions within the queried sequence. Mouse over
the different colored boxes to learn more about the annotations. Note that this panel may show results from two prediction
methods: TMSEG (new) and PHDhtm (veteran). The PHDhtm method will be retired by the end of 2014. See references below
Effect of Point Mutations and help sections for more information.

FUNCTION ANNOTATION

Gene Ontology Terms

= Subcellular Localization Zoom - Start:1, End: 538
Export to im
Binding Sites

ADDITIONAL SERVICES

Literature Search B N . R N O 2426 28, a0 R LR L., RN R -

1 533
HELP
Site Tutorial [ [ [ e (e . | s J s R e

[ e
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VIEWS
Dashboard

STRUCTURE ANNOTATION

Secondary Structure and
Salvent Accessibility

Transmembrane Helices
Protein Disorder and
Flexibility

Disulphide Bridges
FUNCTION ANNOTATION
Effect of Point Mutations
Gene Ontology Terms

Subcellular Localization

Binding Sites >

ADDITIONAL SERVICES

Literature Search

HELP

Site Tutonal

Protein-Protein and Protein-Polynucelotide Binding Sites
Prediction for

Export~
Visual Help for 15152 Help for SomeNA

What am | seeing Here? This viewer lays out predicted features that correspond to regions within the queried sequence. Mouse over
the different colored boxes to learn more about the annotations. NOTE: this section shows prediction from two methods: ISIS2 (protein-
protein binding sites) and SomeNA (polynucleotide binding sites). Refer to the respective help pages for more information.

Export to image
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Zoom - Start:1, End:538




Summary

Model (left) based on template c4djiA

Top template information

PDB header:transport protein

Chain: A: PDB Molecule:probable
glutamate/gamma-aminobutyrate antiporter;
PDBTitle: structure of glutamate-gaba antiporter
gadc

Confidence and coverage

Confidence: Coverage:

449 residues ( 83% of your sequence) have been
modelled with 100.0% confidence by the single
highest scoring template.

Interactive 3D view in JSmol
For other options to view your downloaded
structure offline see the FAQ

Image coloured by rainbow N — C terminus
Model dimensions (A): X:66.365 Y:59.012 Z:60.997
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