Preliminary analysis of the vascular-related
NAC-domain 1 (VND 1) transcription factor

£ 5 %5 RSB R EFVNDLE 0 H 247

G02 : & %
AR AR
& &
3= MG

B R kA2 2017F12A13%

Chinese Academy of Agricultural Sciences




CONTENT

01 Background @ 02 Analyzed by Uniport and NCBI
e Sequence

Publications
03 Structure
« Secondary Structure

Subcellular location and expression
MEGA
3D Structure

9 04 Acknowledgement
a

PERLAER

Chinese Academy of Agricultural Sciences




» Background
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— NCBl Resources (¥ How To [

Nucleotide

Species
Animals (1)
Plants (9)
Customize ...

Molecule types
genomic DNARMNA (5)
mRMA (5)

Customize ...

Source databases
INSDC (GenBank) ()
RefSeq (4)
Customize ...

Sequence length
Custom range...

Release date
Custom range...

Revision date
Custom range...

Clear all

Show additional filters

» Analyzed by NCBI

micstone My NCBI Sign Out

Nucleotide * vndi1

Summary ~ 20 per page » Sort by Default order -

[ soucr

Create alet Advanced

See VND1 vascular related NAC-domain protein 1 in the Gene database

vnd1 reference sequences Transcript (3) Protein (3)

ltems: 10
[ Arabidopsis thaliana ecotype Landsberg erecta chromosome 2, whole genome shofgun sequence
1 19,037,554 bp linear DNA
Accession: CMO04360.1 Gl 1032966057
Assembly BioProject BioSample Protein PubMed Taxonomy
GenBank FASTA Graphics
|:| Arabidopsis thaliana chromosome 2. whole genome shotgun sequence
2. 19,037,554 bp linear DNA
Accession: LUHQO1000002.1 Gl 1032292779
BioProject BioSample Protein PubMed Taxonomy
GenBank FASTA Graphics
[T Arabidopsis thaliana vascular related NAC-domain protein 1 (VND1). mRNA
3

1,671 bp linear mRMNA
Accession: MM_001335579.1 Gl 1063700651
BioProject BioSample Protein PubMed Taxonomy

GenBank FASTA Graphics

PRI T AW

Send to: ~

Filters: Manage Filters

Results by taxon

Top Organisms [Tree
Arabidopsis thaliana (7]
Helianthus annuus (1)
Musa AAB Group (1)
Acropora millepora (1)

Analyze these sequences
Run BLAST

Find related data

Database: Select

Search details
vndl[&1ll Fields]

Help
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» Analyzed by BLAST

/db xref="TATR:ATZGI8060"
/translation="MEFMESCSVEEGFRFHPTDEELVGYYLREKIASQKIDLDVIRDT blastn | blastp | blastx | tblastn | fblastx |
DLYRIEFWDLGEQCRIGYEEQNEWYFFSHEDEEYPTGTRTNRATMAGFWEAT GRDELV BLASTH programs search nucleotide databases using a nucleotid
¥DKTKLIGMR¥TLVEYKGRAPHGKESDWIMHE YRLESDENAPEQEEGHVVCRAFKERL Enter Query Sequence
TERENTETWSS5YFYDEVAPNGVN SVHDPIDY ISKQQHNIFGECLMCEQELEGMVDG . . § §
INYIQSHNQFIQLPQLQSESLPLMERPSSSMSITSMDNNYNYELPLADEESFESFIRGE Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
DRREKEKOVMMT GHNWRELDEFVASQLMSOEDHGT S5FAGHHIVNEDENNNDVEMDS SH WM 001335573
FLSEREEENRFVSEFLSTNSDYDIGICVEDN" From
CRIGIN
1 tcttcaccac ttctctottc tttotaatta agttgttcoctc accagtcacc accattgate To
£l TCCCCaggit CLCLLLLLQL TLCCgUCcaca tactcogatca attataatta tatattoggco
121 tgycgaagatt TAC33Ja3aT 23TOJAJCCE ATJUJEaTOTT gUAQCQgLTOC CCOCAQQatht
181 aggttccatc cgacggacga agagottogte ggotactatc taaggaagaa aatcgoatog Or, Uploﬂd file T @
241 cazaagattg ATCLCYAECOT CATCAJAaC A2TCPatCLor aCagaatags aCCATgOgaTt : =
301 ctacaagaac AaTUTCURAT CUULTATOAY CA3CA333T¢ 23TJUTATLT CILTAQLCAC Job Title NIM_001335579:Arabidopsis thaliana vascular...
3?1 aaggacaaga aatatccaac gggoacaaga actaatagag cgaccatgge tggattttog Enter 2 desaipive Bile for your BLAST search @
421 masagccacgy JRaJagacaEa AJCUOTTLAC Jaca333Ca3 2ACTaaTTOY Tatgagoasa
481 acacttgtgt tctacaaagy acogtgcacct aatggcaaga satccogattg gatcatgoat Dﬂlign two or more sequences 2]
541 gagtaccgge Logagtcaga Tgagaatgca CCogoCocagy aagaaggaty gotggtttgr
601 agagcattca asaaaagagc TaCagOQCas gCcaagaaca cggasacttg gagotcaagt Choose Search Set
661 tacttttacy atgaagttgc 2CCgaaTggas JLCa3Ctogy CTATggaccs cattgattac
721 atatctaage agcaacataa catttttogg aaaggbttga tgtgtaagca agaactagaa Database ) Human genomic + transcript ) Mouse genomic + transcript @ Others (nr etc.):
781 ggaatgglig atggtatasa chatatacas Cogaatcaal LCalLcageh CCCacaacthc - - -
£41 casagcoctt CLOCDCCCQCT QaTOa38808 CCCLCRAQCT CUATUTLCCAT 23CATC3atg INUCleotldE collection (nr/nt) |v g
901 gataacaatt acaactataa actcccatta goggatgaag aaagottcga gtcattcata Organism
961 agaggagagy ATagaagUss Q830833330 CaaJLaatgs TOACUJUUaEE TTOgagagad Optional [ Exclude .+
1021 ttagacaagt TLgLTgcttc acaacttatyg agcoccaadaag acaatggaac LLoaagtitc Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown &)
1081 gcaggtcatc atatagttaa tgaagataaa aacaacaatg atgtggagat ggattcgtca
1141 atgtttttga gogaaagaga agaagasaac agottcgbca gtgaattctt gagtacaaac Exclude [ Models (XM.P'XF']DUnculturedfenmrnnmental sample sequences
1201 tcggattatg ATATTQUUAT TUQOQUATTD QaTAATTga:a TOR3ACTACAa TAQATOQCat Optional
1261 gtgagatttg ttggtacghbt tacttacact tatatgaass tattaacaat ataactaata Limit to DSEC]LIEHCBS from type material
1321 aagaaaatta aacatatggt ttagccatgt ctagttttat gaaaagaatg tgttagggtt Optional
1381 gtgaatgagt gaggatataa atctatatta cgttacgtac tatttatatt cgagtttgag Entrez Query 1I']]LI Create custom database
1441 tgactaggtc agagttattg ttacgttatg agggtatgaa ttgtgaggtt ttoctaaattt Dpticnal Enter an Entrez query to limit search Q,'
1501 tttaattata gttagtttta tagagatgat ttaaggggcc attaattaag tatagttaga
15681 aatcagaata agaaatcatt gttgtggoQoc 2aggagatgt cgagocgtgcg gtgtgcacaa
1621 cggogctccg ttgggoatge tttgtogtec acaataccaa cgagactttg g Program Selection
“ . Optimize for @ Highly similar sequences (megablast)
‘:'3 El K \Ik %5'—_’3‘3& F;% ©) More dissimilar sequences (discontiguous megablast)
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» Analyzed by BLAST

Mouse over to see the title, click to show alignments R =

Color key for alignment scores Descrption Max | Total Cuery E Ment | Accession

W <40 W40-50 W s0-80 Ws0-200 W=-=200 st s L

[J Arabidopsis thaliana vascular related NAC-domain protein 1 (VNO1), mRNA 3086 3086 100% 0.0 100% NM 0013355791

1 300 600 900 1200 1500 () Arabidopsis thaliana vastular related NAC-domain pratein 1 (VND1), parial mRNA 174 274 0% 00 100% N 1273622
[ Arabidopsis thaliana vascular related NAC-gomain protein 1 (VND1). mRNA A1 2679 6% 00 99% NM 0013355801

[J Arabidapsis thaliana chromosome 2 sequence 2021 3103 100% 0.0 100% CPO02685.1

[ Arabidopsis thaliana chromosome 2 clone T27K22 map ¢245, complefe sequence 2021 303 100% 0.0 100% ACDDG2014
[J PREDICTED: Arabidopsis lyrata subsp. lyrata NAC domain-containing protein 37 (LOC320174) mRNA 1810 1810 77% 00 92% XM 0028860092
[J Eutrema salsugineum hypathefical protein (EUTSA v10022756ma) mRNA, complete cds 1304 1304 7% 00 87% XM 0064091361
[ PREDICTED: Brassica oleracea var. oleracea NAC domain-containing protein 37 (LOC106304367), mRNA 1226 1225 68% 00 06% XM 0137407751
[J PREDICTED: Brassica rapa NAC domain-containing protein 37 (LOC103828433). mRNA 1203 1203 68% 0.0 86% XM 0091040342
[ PREDICTED: Brassica napus NAC domain-containing protein 37-ke (LOC108356176). mRNA 1201 1201 68% 00 B86% X 0137950852
[ PREDICTED: Raphanus safivus NAC domain-oniaining protein 37 (LOC108809570), ranscrint variant X1, mRNA 1098 1098 68% 00 O4% XM 0185817091
[ PREDICTED: Raphanus safivus NAC domain-tontaining protein 37 (LOC108809570), franscript variant X2, mRNA 1086 1066 68% 0.0 B4% XM 0185817104
[ PREDICTED: Camelina safiva NAC domain-containing protein 76-ike (LOC104729583). mRNA M4 5% 00 B1% XM 0104485151
[ Capsella rubella hypothetical protein (CARUB v10004937ma) mRNA, partial cds 7% 7% 5% 00 8% XM 0062838181
[ PREDICTED: Camelina safiva NAC domain-containing protein 76 (LOC104721153). mRNA 78 78 5% 00 B81% XM 0104390671
[ PREDICTED: Arabidops's lyrata subsp. lyrata NAC domain-tontaining protein 76 (LOCA303104), mRNA 695 695 6% 00 80% XM 0210200911

[J Arabidopsis thaliana NAC domain containing protin 76 (NACO76). mRNA 693 693 5% 00 60% NM 1197833

[J Arabidapsis thaliana Full-lenath cONA Complete sequence fiom clone GSLTFBE17G08 of Flowers and buds of strain col-0 of Arabidopsis thaliana (thale cress) 693 693 57% 0.0 80% BXB26769.
— [ Arabidopsis thaliana NAC domin containing protein 76 (NACO76). mRNA 651 691 5% 0.0 80% NM 0013424071
[J Arabidopsis thaliana NAC domain containing protein 76 (NACO76). mRNA 691 631 56% 0.0 60% NM 0013424061

[ Arabis alpina genome assembly. chromosome: 3 683 1334 9% 00 7% LTgearaod
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» Analyzed by Clustal Omega

Inpud Kem Web services Help & Documentation

Wiss2DBA and Promwolasrwise are scheduled or relirement on 15th April 2018, Allernalives «

please contact us via support

Results for job clustalo-120171212-081443-0325-32291771-g

Result Summary  Phylogenstic Tree  Submission Details
Download Alignment File  Send o Simpla_Phylogsany

CLETAL D11 2 4) sulziple 3scuence aligeest

Ceprel Le_voyel 1y
Comelios_salive
C._swtirw
Arebidopxiz_Ondiane
Aratidogxix Iyrate
Eaplazar satizue
Brascion slersosa
Hrassion_vaya
fyassice dajas

Capaalle sutella
Caneline satswa

C matava
Aratscoapmin_15alsans
Arars oy sis_lyrata
Baplaras_soblivus
Druszice_sleracew
Braszicezww
Brasxica_=sgus

Cepreal le_yosel 1s
Comclios_taliva
C._suliru
Arukidopaix_ el anae
Aratidozxix lyrate
Bapracuas_satizue
Brascion slerscea
Brassion_yaza
frassice_aus

Capalle suselle
Caneline satirs

C. satiwa
Aratidagmin_thalsans
Araticogsin_lyrats
Beplaons_sotivus
Drussice_sleracen
Druszica sww
Brasxica_sagus

Zapral Ln_yosells
Cemeline_sotisg
C._satiru

Az akidopaia_Ondane
Arstidopxix lyrats
Bapraous_satizue
Brasxicn sleracea
Bratcios raza

O A T AT AR T TAT A S AAA T T ITAC AT AT AT TATATATC TATT GATTAMITAT 30TA

TAPATERARPIY ATARTT AL AT TN AT T TEALTCTRAR T AR TUAT TN

T AT T AR AT AT AR T AL CAAC TCATAT AT AL TC T TACATT CAGCAT ITACSTIA

PTLERTRART BT T RN TG00 TT AT AN RA R R A P ACA R AR TCAGAGT R SN TAANTA

PR VEN I b e S PEPEP LA EVEPEEVERS SR EA SR PSR b D Tt

Input form ‘ Web services ’ Help & Documentation ‘

Results for job clustalo-120171212-081443-0325-32291771-p2m
Alignments ' Result Summary Submission Details
Phylogenetic Tree

This is a Neighbour-joining tree without distance corrections.

Download Phylogenetic Tree Data

Branch length: ® Cladogram ‘' Real

Tree Data

Capsella_rubella 0.03722
Camelina_sativa 0.01065
C._sativa 0.01417
Arabidopsis_thaliana 0.09066
Arabidopsis_lyrata 0.0923
Raphanus_sativus 0.06916
Brassica_oleracea 0.00865
Brassica_rapa 0.00248
Brassica_napus -0.00173



Species/Abbrv Group Name *kHk kEkE ok HE HE kA A * kA E kA FhkE kE kE khk Fhkrkhkk

1. Arabidopsis_thaliana wvascular related NAC-domain protein 1 _
2. Arabidopsis_ lyrata subsp. lyrata NAC domain-containing prot
3. Brasaica oleracea_ war._ oleracea NAC domain-containing prote
4. Brassica rapa NAC domain-containing protein 37 (LOC10382843
5.

6. Raphanus sativus NAC domain-containing protein 37 (LOC10880
7. Camelina sativa NAC domain-containing protein 76-1like (LOC1
2. Capsella rubella hypothetical protein (CARUB v10004987mg) m
9. C._sativa NAC domain-containing protein 76 (LOC104721153) m

» Analyzed by MEGA

Brassica napus NAC domain-containing protein 37-1like (LOC10

Brassica rapa NAC domain-containing protein 37 (LOC103828433) mRMNA
lEtr.'issh:::i napus MAC domain-containing protein 37-like (LOC106356176) mEMA

Brassica oleracea var. oleracea MAC domain-containing protein 37 (LOC106304367) mEMNA

Raphanus sativus NAC domain-containing protein 37 (LOC108809570) transcript variant X1 mRNA

Arabidopsis thaliana vascular related NAC-domain protein 1 (VND1) mRMA
Arabidopsis lyrata subsp. lyrata NAC domain-containing protein 37 (LOC3320174) mRMNA
Capsella rubella hypothetical protein (CARUB v10004397mg) mRMNA partial cds

— Camelina sativa NAC domain-containing protein 76-like (LOC104729563) mRNA
— . sativa MAC domain-containing protein 76 (LOC104721153) mRMA

0.05
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» Analyzed by NEBcutter

\NEW ENGLAND
L ]

Labs.. NEBcutter V2.0 Broszan)| gy

[MEE homepage]

This tool will take a DNA sequence and find the large, non—overlapping open reading frames using the E. coli genetic code and the sites for all Type II and
commercially available Tyvpe III restriction enzymes that cut the sequence just once. By default, only enzymes available from NEB are used, but other sets
may be chosen. Just enter yvour sequence and “submit”. Further options will appear with the output. The maximum size of the input file is 1 MByte, and the
maximum sequence length is 300 KBases.

What’ s new in V2.0 Citing NEBcutter
Local sequence file: \_Ji_@f_it\ Vnd1.fasta Standard sequences:
GenBank number: [Browse GenBank] # Plasmid vectors v
or paste in your DNA sequence: (plain or FASTA format) # Viral + phage ¥

| Submit |

NEB enzymes | - |
. . O RO | |

* All commercially available specificities j Mo optiaos. |
® Linear All specificities

Enzymes to wuse: | Set colors |

The sequence 1is:

Circular All + defined oligonucleotide sequences
Only defined oligonucleotide sequences
[define oligos]
Minimum ORF length to displawy: 100 a. a.
Name of sequence: {optional)

F B AR AF T
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&-.‘:’L‘I ¥ ENGRLAND
BioLabs
| NEBcutier

e

Display: - A&ll commerclal single cutter restriction enzymes
- Main non-overlapping, min. 100 aa OFFs

GU=39%, AT=61%

Peil
b

F

Linear Sequence: ¥Vndl

365 aa

Cleavage code

I | blunt end cut
.| B extension
o | 3 extension

T | cuts 1 strand

1 1871

AwrIl
Bznl
Bzt
+#B=p0l
##Clal
Ratll
tZral
¥BzaHI
*5FaN]
*BtgZl
B=pll
Sapl
*ArsI
#Pfol
BpmI
Pzil

New DNA
Custom digest
View sequence

Mwol ~*BmgBI Fvall HindI]IL Tatl PacI “Sphl
BznF I Hpal *Faul Hindlll (AAGCTT) cuts at fizel
HincIl - #spail | 242 (4 ntd ext) Haelll
#Bgl amn I PFLIFI
Sacl Tthilll
EcofakI +Bzanl
Bzanl *¥Znakbl
BzoBI BzaBI
#PaeR?I Mdel
*Aval Sapl
#xhal Bt=IMutl
*#Pspirl EcoRl
¥Hpall *EFURI
*M=pl B=pMI
+BarFl Bh=l
Wzil BzeRI

NEB Zoomin
All More. .

MRPE curmmans I

0 cutters
1 cutters
All sites

Cave all eitac

|HElD| |CDmments|

Enzume name code

Awvailahle from NEB

Has other zupplier

Mot commercially available

*1 cleavage affected by CpG meth.
#1 cleavage affected by other meth.

(enz.hamed: ambiguous site



&1 NEW ENGLAND
BioLabs

A HindIII
[Back to main display] B.oi ARG G BT i F
Fizs SIETFRE 6 AA ... 5

Available from NEB, Catalog # R0104

Sensitivity

View product pagel REBASE enzyme Dagel |Methv1ation

HindIII-HF (High-Fidelity version) NEB Catalog # R3104
View product nagel Time-Saver Supplied with CutSmart buffer.

Buffer name:NEBuffer 2.1
Salt:50 mil NaCl
MHain:10 mil Tris-HC1

Overlapping methylation:
pH:7.9
Mg:10 mil NgC12 NONE
BSA:100

Reaction temperature: 37 ° C

Neoschizomers: Isoschizomers:
NONE NONE
Sites in sequence: 1 Enzymes producing compatible ends:

End oroduced at 942: Those cutting Vndl:




» Analyzed by BioEdit

% BioEdit Sequence Alignment Editor
File Edit [Sequence| Alignment View Accessory Application RNA World Wide Web Options Window Help

= D

}‘ D:\Bac
=
Mode: @;‘

g I

rabid

New Sequence

Edit Sequence

Edit all selected

Select Positions

Open at cursor position

Extract Positions

Go to Pubmed references

Overwrite/Retrieve sequences by gi number in title by HTTP to GenBank
Overwrite/Retrieve Genbank data by gi number in title by HTTP to GenBank (ignore sequence)
True positions from alignment positions

Phylogeny / Taxonomy

Filter out sequences containing certain characters

Rename

Sort
PCR Primers / oligos

Pairwise alignment
Similarity Matrix (for pairwise alignments and shading)
Features

Sequence groups (or families)
Edit Mode

Mask

Toggle Color

Gaps

Manipulations

Nucleic Acid
Protein
Translate or Reverse-Translate (permanent)

Translate in selected frame (permanent)

[P | B )

E=R Eo =x=

fast
I""I""I""I""I""I""I""I""I""I""I""l""]"'lﬁl
70 80 S0 100 110 120 130
Ettctttttgtttccgtcacatactcgatcaattataattatatattcggctgcgaagatttacaa

Nucleotide Composition

Base composition and mass export (monoisotopic)

Base composition and mass export with average masses
Complement

Reverse Complement Shift+Ctrl+R
DNA->RNA

RNA-=DNA

Translate >
Find next ORF

Find ORFs from a list of positions

Create Plasmid from Sequence

Gap beginning to minimize stop codons in reading frame 1

codon search

Restriction Map
Sorted Six-Frame Translation

Unsorted Six-Frame Translation

NS




-

% Create Restriction Map

Sites that cut free ar fewer times W large recogribion zibes [:6]
Summary table of frequencies | Al lzozchizomers [not recormmended]
Summary of enzymes that do not cut

Drizplay:
v Dizplay Map

<1<l 1 1<l 1%l

™ ﬁlphal:!et::al I:u_l,l_HamE 4-hase cUtters b arfacturer:

v Numenic by position B-baze cutters |"E"" Enizpres d +|
| List of unique sites E-hase cuthers

| Fasta list of fragmentsz Wiew by b anufacturer Select from list |

E nizymes with degenerate recognition

| Create feature map

Title: |a'-‘nra|:ui|:||:||:|$is thaliana vascular related MAC-damain protein 1 [YND1). mBMNA Bestriction Map

Display T e Sisme Bottom Strand [ Circular DM (endsz joined)
Translations: 1 Frame [ Frame -1

~ Frame 2 — Frame -2 Generate Map Cancel

| Frame 3 | Frame -3 View All Currently Selected Enzymes

|1:|:'.1:1:|:'.a|:'.|:'.a|:'.1:1:|:1:|:'.1:|:'.1:1:|:'.1:1:tu:'.taattaagttgttct:a::agt:ac:n::an::n:'.attgatn:ttn:n:taggttttn:tttttgtttn::gtn:an:atan:t




1671 base pairs
Translatiocns: none

Eestriction Enzyme Map:

1
1

81
81

181
16l

241
241

T TCACCACT T T T T TCT T I T AR T TR R G T TGT TCTCACCAGTCACCACCATTGATCTTCCTAGSGTTTTICTTITTGT 20
AR TG T A G AGAGA R G A R A T T AR TTC R A C AR GAG TG TCAGTGETGETARCTAGAAGGATCOCAR R AR DA A R TR 20
MboIT EarI HphI HphI MboIT ZvrII TapWI
Bsrl BsadJdl
Styl

T T A A T T O GA TR T T AT A R TT AT A T AT T O TR G TTTACR R R L A TR A TEEAGOCA R TEEARTCTT 1&0
A A T T AT A T AT T A T A T T A R T A T e T O R T IO T AR A TG T ICTTTATTACCTOGE I TACCTTAGA D 1&0
Fzil MboII MlalWV BpmI
Ebwl EcocSTHMI

AT T T A EAT T TAGG T TOCATCCGACEEACGA A GAGCTTGTCGEETACTATCTAAGEARGAR AR TOGCATCG 240
CATCECAAGEAGETCCTAR A TCCAAGETAGGC TGO CTGCTICTCGAACAGCCCATGATAGATTCCTICTTTTAGCOGT AGT 240

FokI MnlT BatF5I EarI TapEWI MboII
NlaIV B=1I MboII
Sapl MmeT

AL T T AT T O GAC G T CAT CAGA G A T GATCTCTACAGR A TAGR MO CATGEEATCTACARGARCAR TGTCOGAAT 320
GITTTI T AN T A G TG AT AT CT T G TAGC TAGAGATGTCTTATCTTGETACCCTAGATGTTCTTIGTTACAGCTTA 320

SfaNl Hpvlg88III Clal SfcI EzaJl BlwT
EsaHIl Btgl
Zral Mool
LZatIT Styl

BasmiT Bat¥I



BFestriction takle:

En=yme

Becognition

H
i
F
i
A
&

Positions

DRatIl
BlwT
EA2pral.T
Aol
BAsel
Bwral
B2 IT
BanIT
BlsT
Blw1
Bogl
Bogl
BfrBI1
BmelSs01
EmgBT
BpmI
EruET
B=anll
B=abBTl
EBEsaHT
EsaJdl
BsaXT
B=saXT
BEseRT
B=aiHEAT
B=1T
EsmI

T T T

F AanET"C
FEATCnnnn"n__
F"ITECA O
E"EOTT &
AT'Ta &T

CT'yw oG &
CTCTRGE &

& Oy C
FARALEACIN " Mnnm_

Pt o]

FrAGCnnnnnnnn " MnNnn__

CEannnnnnTECnnnnnnnnnmn. nn'
FrAnnnnnnTOEnnnNnnnnnn_nn'

ATG"CAT
G kKGCm"C

T = I

CIEEAGMNNMNMONMANNNANINM_ nn '
CITEAGNNNNONMNONMANAnNnA_nn'

s R 3 I g
GETnn "nnaTd

P P e o
o LT

e P ol
CT'"Coinlz =

AECnnnnnCTOCnnnnnnmn nonn '
FEAGNNNNNETNMNONOAMNMNNN_ nnn '’

FhAEEFAGNNNNOnONnM_nn'
G_wWwECw " C

CCnn_nnn "nnEs
GAATGE Cn”

T T e T e e e

SMNWHEFREFARFEFRMBERMERERNEMNREREBEMNRMNRP

261
308,
504,
1184,
1543
551
64
656,
1065
107,
603
E59
538
s0s,
503
156
640,
1417
1399

e el ]
[ s i |

64, 2

643
673
a7E
sos,
193,
571,

ha I —=a |

539
1514
14948

1518

65&a, 1a6ls
931
G005

A e I = =]



Fle) Edit View Function Translate Window Help
e T o

Open Protein Sequence
Insert Sequence

Save

Save As

Preferences

Degenerate Bases =nce o |[-E|[eSw] |

= "

Print

1 D:\Program Files (x86)\BioSoft\Primer Premier 5\data\DemoTNF.ALN Translations: [[57 0 1 0 7 ;,
2 C:\Program Files\Primer Premier 5\data\DemoTNF.ALN

SEFRICEI-ES ¥




Primer Premier

Primer Premier

JPrimer: -

Edit
cqé'Searn::h ‘EHESUHS QKl{rimers
Direct Select:

Bt 1

5" TCTTCACCACTTCTCTC

TR TECT AR A CACARCARDT
Al lirls L= sl Al 2 e

n
el 3

' -
¥

(1}

HET1)

tES

Il
CTRATTARCTTETICTCACCACTCACCACCATTEATCTTCCTAGETITTICTITITEITIT 3¢

10 Z0 30 40 50
fF 5§ p L. L 5 5§85 F - L §5 € 58 H g 5§58 P P L I
2l |
Rating Seq No Length Tm GCo% AG Activ
[=C] [kcalsimol] | [ug/Of
sense 83 1 25 53.1 40.0 -41.6 370
Anti-zsense | 83 25 25 58.1 40.0 -41.6 2r9
Product 28 - 25 65.5 40.0 - --
Hairpin Dimer False Cross No Hairpins Found
Priming Dimer
Sense | Mone | | None | |Fuund | |Fuund |
Anti-sense | None | | None | |Fuund | <

Search Criteria

Search For:

(* PCR Primers " Hybridization Probes

" Sequencing Primers
Search Type:

I Sense Primer [ Compatible with Sense Primer
" Compatible with Anti-sense Primer

" Pairs

" Anti-sense Primer
i+ Both

Primer Length:

5 Joo

Search Ranges:
sense Primer:

[+ Joe

1671

I

o

Anti-sense Primer:

1671 Search Mode:

I

to

* Automatic " Manual

PCR Product Size:

100 to | 500 bp

xCanc:eI

bp

| Search Parameters |

558




¥ Primer Premier

File Edit View Function

Report Graph

Window Help

% Search Results

|Ne1.'.rﬁequen|:e

ndHext|E|E||dsl]HA|| = ||[@u=i] |

% Primer Premier 22
Primer: - M
Y E Eﬁ% Edit
E Search Fesults MMersf (1674)
Direct Select: 1670
3" CAGETGTITATEETTECTICTGARAC 5°
ERARRERRERRERRARRRA RN
5' ERTGICEAGCEIECEET ETECAC AR CEEEECTCCETTEEECATGCITIGICETCCACRRTRACCARCEAGACTTTEE 3’
IIII|IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIIII
1&00 1610 1620 1830 1540 1850 1&a0 1870
¥ 5 8 v R C A p B & 58 vV & H AL S5 5 TTI P T ERUL W
K1 Y
Rating Seq No Length Tm GC% AG Activity Degeneracy Ta Opt
[*C] [kealsimol] | [yo/0D] [*C]
Sense 100 Ky 24 63.2 | 500 424 325 1 —
Anti-sense | 93 1670 24 606 |45.8 -42.4 324 1 --
Product 82 -- 1640 249 |38.6 -- -- -- 526
Hairpin Dimer False Cross No Hairpins Found All
Priming Dimer
sense | None | | Hone | | None | |Fuund |
Anti-sense |Fuund | |Fuund | | None | ( | leTarTT
TACACT
1321 AAGAARATTA AACATATGST TTASCCATGT
1381 GIGRATGAGT GAGGEATATAR ATCTATATTIR
1441 GACTAGEIC AGAGTTATIE TTACGIIAIG
1501 TTTIRAATTATR GITAGITITA TAGAGATGEAT
1561 AARTCRAGRATE RGRRRTCATT GITEIGEEEC
1821 CGEEEECTCCE TTEEECATEC TITETCEICC

AGETTCEICR
GATRLTTGRR
TATE

CTAGTTTTAT

CEITACETIRAC

CAALL
(ST T T}

GIGRRTICIT

TELRRC

T
ala

TATTRLCRE

o O W R
oananl-nnlis

TATTTIATATT
TIGIGACGTT
RTTARTTRRG

R T
Llralrlizlizuis

CEACRCTTTG

FoLET N

ATRRCTRRTR

CEAGTTIGRE

T
alanal

g ey
(S S

AEEETT

RARTTT

Pog: 01672

(" Sense [+ ,A [
324 anti-sense primers found.
# Rating||| Seq No||| Length L GC%l|| Mark
4]
1 100 |58 24 635 |50.0 | [
2 100 | 770 24 636 |47 | [
3 100 | 853 24 69.3 |583 | [
4 100 |974 24 542 (417 | [
5 100 1144 |24 623 (#7 | [
6 100 |1146 |24 621 |47 | [
7 a3 1226 |24 616 |375 | [




% Primer Premier =HINE
WO Dremiar .
f"" IMEr Fremie £ % Search Results o || B | £
Primer: .
¥ earch| [BResutis| fbrinan - . ~ Ant =
Barc esults fimers| | g 1671) Sense + Anti-zsense
Direct Select: 1144 §24 anti-sense primers found.
3' TACACCTCTACCTAAGCAGTTACE 5°
RARNRRIREA AR . -
S' TGAAGATAARRACAACAATGATETGGASATGGATTCGTCRATETY £ it Pl e - m
= |||||||||||||||||||||||||||||||||||||||||||||El:il‘tpr-lr-r'.le.r & Hﬂtlng SEqHG Length lﬁ] GC’J{I Mark
1110 1120 1130 1140 |* j
E D ENNNTUDTVEMTEITESS S MF 100 |58 4 63.5 |50.0 rﬂ
Hinfl
n T{ 100 |770 4 636 |#7 | [
Y E M DS § M 100 | 353 pl | 69.3 (583 | |
Rating | SeqNo | Length | Tm GC%
[°C] 3+ TACACCTCTACCTAAGCAGTTACH - 100 974 4 52 |47 | |
' ATCTGEACATEEATTCETCARTETTTTTEACCEARACACARCARCARRACACETTCETCACTGARTTCTTEASTACARACT S
Anti-sense | 100 1144 24 623 |47 VYV EMTDTSSMTFTLS§ E E £E ENBRF VG SETFTLTSTHNS 100 (1146 |24 624 |47 | [
Product |88 - M0 841|390 B B I e e e L 0 R S e 93 [1226 |24 61.6 (375 | [ -
Hairpin Dimer Falze Cross N T : T -
Priming | Dimer HinfT EcoRT
Sense | None | | None | | None | | None | -
Anti-sense | None | | None | | None | Rating [SeqNo |Length [Tm  [GC%  |AG Activity |Degeneracy E(Enzj,fme
& [+C] [kealsimol] | [yg/0D] N I
Anaiugs
100 |14 | 623 |47 |428 |37 |1 = aPrime
Hairpin  |Dimer False No Hairpins Found V )%
Priming —
| None H None || None | xﬁaﬂcel
1 | b ? HElFI




» Structure

Primary Structure

>NP_179397.1 vascular related NAC-domain
protein 1 [Arabidopsis thaliana]
MEPMESCSVPPGFRFHPTDEELVGYYLRKKIASQKID
LDVIRDIDLYRIEPWDLQEQCRIGYEEQNEWYFFSHK
DKKYPTGTRTNRATMAGFWKATGRDKAVYDKTKLI
GMRKTLVFYKGRAPNGKKSDWIMHEYRLESDENAP
PQEEGWVVCRAFKKRATGQAKNTETWSSSYFYDEV
APNGVNSVMDPIDYISKQQHNIFGKGLMCKQELEG
MVDGINYIQSNQFIQLPQLQSPSLPLMKRPSSSMSI
TSMDNNYNYKLPLADEESFESFIRGEDRRKKKKQVM
MTGNWRELDKFVASQLMSQEDNGTSSFAGHHIVN
EDKNNNDVEMDSSMFLSEREEENRFVSEFLSTNSDY
DIGICVFDN

B Rk AF I

Chinese Academy of Agricultural Sciences

Amine acid composition: | 5V format

Sec

14
20
2z
26

a
1T
3
21

&
19
z0
Z8
16
15
16
3l
15

T
16
1T

0

0

3. 8%
5. 5%
&, 0%
T. 1%
1.4%
4. TH
9. 5%
5. 5%
1.6%
o 2%
5. 5%
T.T%
4. 4%
4. 9%
4. 4%
g. %
4. 1%
1.9%
4. 4%
4. TH
0. 0%
0. 0%

Humber of amime acids: 365
Holecolar weight: 42476 6T

Theoretical pI: 5. 40

Total number of negatively charged residuoes (Asp + Glul: 57
Total number of poszitively charged rezidues (Arg + Lys): 45



» Structure

Secondary Structure

1& 28 38 48 se 2 7B
I | I I | I |
MEPMESCSVYWPPGFRFHPTDEELWVGY Y LREKKIASQKTIDLDWIRDIDLYRIEPWDLQEQCRIGYEEQNEWYF
e ttee hhhhhhhhhhhhccttocceseeetoccese hhhhhe tttceee
FSHEDEEYPTGTRTHRATMAGFWKATGRDKAVYDETELIGMRETLVFYKGRAPNGKKSDWIMHEYRLESD
eectt hhhhhhhhhhttcchheecthheee gceeeet geceggee
ENAPPOEEGINWVYVCRAFKKRATGOAKNTETWSSSYFYDEWVAPNGVNSVMDP IDY ITSKQOQOHNT FGRGLMC KO
eceehhhhht tt heeehh ttcchhhhhhhhhhh hettt hh
ELEGMVDGINY IQSHNOFIOQLPOLOSPSLPLMKRPSSSMSITSMDNNYNY KLPLADEESFESFIRGEDRRK
hhhhhhhhhees ece ececehcttccee hhhhhhhhht
KKKOWVMMTGNWRE LDKFWASQOLMSOQEDNGT SSFAGHHIWVMEDENNNDVEMDSSMFLSEREEENRFVSEFL
ecegetcchhhhhhhhhhhhhtttttcceeseeseeet eeechheeshcchhhhhhhhhhh
STHSDYDIGICVEDN

I | |

IMMII IIIIIIIIIMWIIIIWIII”IIIIIIIIIIIIIIIIMIIIWWIIIIWWIIIIIIIIMMIIWIIIIIWI ||II||I
1 | |
il 168 158 2060 250 Joo

B Rk AF I

Chinese Academy of Agricultural Sciences




» Structure

Secondary Structure

# NP_179397.1 Length: 365
# NP_179397.1 Number of predicted TMH=z: 0O
# NP_178387. 1 Exp number of A&z in TMH=: 0
# NP_179397.1 Exp ruamber, first 60 Ad=: 0O
# NP_179397.1 Total prob of H-in: 0. 00392
NP_179387. 1 THHNMMZ. 0 outzide 1 365
TMHMM posterior probabilities for NP_179397 1
1.2
1
ogr
=
E
_‘5 06
=
(o8
04
02 r
CI L L L L L L L
a0 100 150 200 250 a00 350
transmembrane inside autside

B Rk AF I
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» Structure

Secondary Structure

FrotScale output for user seguence

SEQUENCE LENGTH: 365

Using the scale Hphob. [ Kyte & Doolittle, the individual values for the 20 amino acids are:

Ala: 1.800 Lrg: —4.500 Asn: -3.500 Asp: -3.500 Cwxz: 2,500 Gln: -3.500
Glu: —-3.600 Glw: -0.400 Hi=z: -3.200 TIle: 4.500 Leu: 3,800 Lws: -3.8900
Met: 1.800 Phe: 2,800 Pro: —-1.600 3er: -0.800 Thr: -0.700 Trp: -0.800
Twr: —1.300 Wal: 4.200 @ -3.600 : -3.800 @ —0.480

auur e

Weights for window positions 1,9, using linear weight variation model:

1 2 3 q ] A T & 2]
.00 1.00 f.00 1.00 1.00 1.00 1.00 0 1.00 0 1.00
edze center edze

T T
Hphob. » Kyte & Doolittle

B Rk AF I

Chinese Academy of Agricultural Sciences

138

F=35]5]
Fozition

238 jcslc]

338




» Structure

Secondary Structure

k=023

91.3 % nuclear
4.3 %: cytoplasmic
4.3 % cytoskeletal
== prediction for 151289405818780 s nuc (k=23)

&R AR

Chinese Academy of Agricultural Sciences




» Structure

Secondary Structure

DNA-binding domain (DBD) and
dimerization domain

-
=

This is a Pfam domain. Please see the NAM entry in Pfam for full

annotation.
- \ Position: 10 fo 137
Pfam domain sequence (128 aa): A 1 16-33 (HUMERS ~
 Submit to BLAST | Copy to clipboard Accession: | PF02365
Description:

PPGFRFHPTDEELVGYYLRKKIASQRIDLDVIRDIDLYRIEPWDLQEQCRIGYEEQNEWY
FFSHKDERYPTGTRTNRATMAGFWRATGRDKAVYDKTKL IGMRETLVFYKGRAPNGKESD
WIMHEYRL

Interpro abstract
(IPR0O03441):

The NAG domain (for Petunia hybrida (Petunia) NAM and for Arabidopsis
ATAF1, ATAF2, and .. (full abstract)

GO process: regulation of franscription, DNA-templated (GO:00068353)

GO function:

B Rk AF I

Chinese Academy of Agricultural Sciences

DNA binding (GO:0003677)

Pfam domain sequence (128 aa):



» Structure

3D Structu re (SW'SS MOdeI) Comparison with Non-redundant Set of PDB Structures
1.0t R
g
o
g M
2 *
I osf ]
=
o
=0
N
=
£ 0.0}
s |Z-score|>=2
l<|Z-score|<2
e |Z-score|<1l
Y model
93 100 200 300 200 500 600
Protein Size (Residues)

Z-score
oveans [T 33
anarom [T N 155

Acc Agree [ '|: T 138

1 Il | Il
-6 -5 -4 -3 -2 -1 O 1 2

¥ B R LA

Chinese Academy of Agricultural Sciences




» Structure

D Phary2
3D structure (Phary?) Model (left) based on template c3ulxA

Top template information
PDB header:dna binding protein
Chain: A: PDB Molecule:stress-
induced transcription factor naci;
PDBTitle: crystal structural of the
conserved domain of rice stress-
responsive2 nacl

Confidence and coverage

Confidence: p i1 [1 K1 F7] Coverage:

146 residues ( 40% of your sequence)
have been modelled with 100.0%
confidence by the single highest

b B R LA SR scoring template.
Chinese Academy of Agricultural Sciences




Predicted Functional

NACO083

AT4G08160

HB52

ZHD3

BOA

Partners:

Mode Size

small nodes:
ootain of wrknown 30 sfructure
f;:\ lange nodes:

o/ some 3D structure is known or predicted

e
b

known Interactions

A from curated databases ot
P axparimentally determined St
P
- Ty

Your Input:

Predicted Interactions

k)

£y

L]

Mode Color

cofoved modas:

= S =

winite nodas:
gacond shall of infaactorn:

il

guary motains and frst shall of infaractors

Others
gene neighborfood B faxtimining
gene fusions e c-X DRSSO
Jens co-OCCHTence B pmlain homology

s - E
85882 <
® VND1 vascular refated NAC-domain protein 1 (365 aa) “‘% C;; g EE § EE g §
Predicted Functional Partners: £388 L% Se2
) NACO83 NAC domain containing protein 83 (252 aa) L L
® VND7 vascular related NAC-domain protein 7 (324 aa) L] LI
MYB4& myb domain protein 46, Transcription activator. involved in the reguiation of secondary wall biosynthesis in fibers and vessels (.. .
@ REV REVOLUTA; Probable transcription factor involved in the regulation of interfascicular fiber (cortical cells) and secondary xylem _. .
PHV PHAVOLUTA; Probabile transcription factor involved in the determination of adaxial-abaxial polarity in ovuie primordium. Speci.. .
& PHB PHABULOSA; Probable transcription factor involved in the defermination of adaxial-abaxial polarity in ovule primordium. Speci.. L]
@ HB52 homeobaox protein 52; Probabile transcription factor (By similarity) (156 aa) L]
® ZHD3 homeobox protein 21 (310 aa)
@ ATAGOB160 glweosyl hydrolase family 10 protein / carbohydrate-binding domain-containing protein (752 ag)
& BOA BROTHER OF LUX ARRHYTHMO (298 aa)



» WDIZHEMT S SHETLMNERET B HF—K&
FHIDNAZE 5251318 (NAC-domain) /& FNACE: sk A F K ik
» WND1ZHEE365MRER . HN D TFE4H42476.67. FH
$5.45.4

» WDLR BB R4, FrIXAE AN EBEEE
» WD1ET%/KER, FEEAREMNES HKE
etz

T4

I
4
=2
I

B R LA FIE
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