GelFAP manual for users



Homepage

(‘}f ;2 Gene Functional Analysis Platform For Gastrodia elata
Search One Gene

Detalil

GWHGAAEXMT

. E T x Network  Gene Family  Pathway Domain
B ror
GO Slim Blast GSEA

T IMP‘-fm{rsE‘ ﬁm%
—

hews|

(Gastrodia elsta, a kind of p ial herb of Orchi . is fraditional Chinese herbal medicine.
The growth cycle of G_elata is generally about 3 years, including development stages of seed,

Update News

p N ile tuber, i tuber. mature fuber and scape. The G.elsta is a fypical
hetercfrophic plant. which has a symbiotic relatienship with at least two fungi during its life cycle: 2020.4.29: The website is online now.
One is Mycena that offers nutrition for the seed gemminations of G .elata, the other is A. mellea that

offeres nutrition and energy for the vegetative propagation corms of G.elata development into I t d t- t
tubers. As one of an important medicinal plant, =.elats has many chemical ingredients, such am n ro u C I O n O
Gastrodia elata

gastrodins. 4-hyd yl alcohols, vanillyl alcohol harid

. vanillins, polys stercls and crgnic

acids et al. G.elatz has i such as sedaticn, anti- Isions, anti-aging and

lowering blood pressure and also has effects on immune and cardicvascular system, its

pharmacolegical action makes it widely used in clinical.

- About GelFAP

The platform i [ ion . gene families, KEGG pathways and analysis fools,
such as blast, motif search and GSEA. We applied PCC and MR algorithm te construct co-expression
network through integration of 39 samples of RMNA-seq data. We combined several analysis tools
such as iTAK, blast, HMM, interProScan, Pfam to classify the proteins into different families:

Introduction to
eylochrome P450 families, i . kinase profeins, iin prote system, If you have any questions, comments G e I FAP

or suggestions about our website,

carbohydrate-active enzymes and EAR mofif-containing proteins. In addition, GO terms were
predicted by interProScan. Enzymes and metabolism pathways were annotated by KOALA from
KEGG database.

please feel free fo contact us:

In GelFAP, co-expression networks of genes can be browsed from gene families or metabolism
pathways and functional annotation. Moreover, Blast, cis-element enrichment and Gene Sets analysis

tools were provided to explore potential function of group genes.



Gene detail information

Location And Transcript Sequence

Functional Annotation

Scaffold Start End Strand

GWHAAEX00000309 47872

>GWHTAAEX010734
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Network

Network category Network Top300 PCC genelist
Coexpression Positive

Coexpression Negative

Functional Module

14 14

activity GO _function
G0:0008460 ATDP-glucose 4,6-dehydratase activity GOskm:molecular_function
GO0009225 GO i_process

map00520 Amino sugar and nucleotide sugar metabolism
map03008 Ribosome biogenesis in eukaryotes.

G0:0001522 pseudouridine synthesis GOslim biological_process
G0.0006364 rRNA processing GOshim biological_process.
GO/0008168 methyltransferase activity GOslim molecular_function
s activity GOslim molecular_function

00042254 ribosome biogenesis GOslim biological_process
GO0045454 cell redox homeostasis GOskim biological_process
G0:0051726 regulation of cell cycle GOslim biological_process
map04110 Cell cycle
m8p04218 Cellular senescence
map04350 TGF-beta signaling pathway
Transcription factor RB Family Transcription factor RB Family

Protein Structure

Ptam accession Pfam name Aiignment start r—— E-value
B_lectin 39 108 4.10E-19
Protein Model: L
PFO1453.23: _ _ _ L & — o o - — — - - = = = = = = = = =
Protein Sequence

[>owPAREX010734
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Database Orthologs. E value Annotation
coG 1|407648686/ref|YP_006812445 1| 4.00E-15 hypothetical protein 031_037620 [Nocardia brasiiensis ATCC 700358]
n | gi[73486959)gb|AAZT6593 1] 5.86E-116 antifungal protein precursor [Gastrodia elata)
Swissprot 1r|P30617|LEC_GALNI 200€-33 Mannose-specific lectin (Precursor)
rEMBL rQ3YFJ3|Q3YFI3_BASPA 200E-116 Antifungal protein (ECO:0000313|EMBL AAZ76593 1) (Precursor)
Expression pattern
SRP Sample Description FPKM
vegetative propagation corms 1031.750
SRP064423

Juvenile tuber 836.010
6 five penod of Gastrodia elata 1425 820
five period of Gastrodia elata 2002810
G five period of Gastrodia elata 1919.810
five period of Gastrodia elata 3287270
€ five period of Gastrodia elata 3775.880
five period of Gastrodia elata 2053 840

SRP108465 five period of Gastrodia elata 563.140
five period of Gastrodia elata 630.900

five period of Gastrodia elata 325.100

€ five period of Gastrodia elata 284.030

five period of Gastrodia elata 157 760

five period of Gastrodia elata 190.880

five period of Gastrodia elata 139.810

Rhizomagastrodiae_C368-T07_good_1 353.890
Rhizomagastrodiae_C368-T10_good_1 1290.080

Rhizomagastrodiae_C368-T07_good_1 675940

Rhizomagastrodiae_C368-T07_good_1 395.130

Rhizomagastrodiae_C368-T04_good_1 700.160

Rhizomagastrodiae_C368-T04_good_1 762.740

SRP118053

Rhizomagastrodiae_C368-T01_good_1 581.390

Rhizomagastrodiae_C368-T04_good_1 797.040

Rhizomagastrodiae_C368-T01_good_1 684 550

Rhizomagastrodiae_C368-T01_good_1 646.430

Rhizomagastrodiae_C368-T10_good_1 646.430

Rhizomagastrodiae_C368-T10_good_1 646 430

Gastro_1 Gastrodia elata tuber 859.750

Gastro_2 Gastrodia elata tuber 659.750

Gastro_3 Gastrodia elata tuber 515690

Juven_1 Juvenile tuber 63670

Juven_2 Juvenile tuber 168.080

Juven_3 Juvenile tuber 223830

In house

Mother_Gastro_1 Mother tuber of Gastrodia elata 224 660

Mother_Gastro_2 Mother tuber of Gastrodsa elata 219.120
Mother_Gastro_3 Mother tuber of Gastrodia elata 7809.680
Mother_Juven_1 Mother tuber of Juvenile 3999 540
Mother_Juven_2 Mother tuber of Juvenile 7350 510
Mother_Juven_3 Mother tuber of Juvenile 3540 560




Co-expression/PPI

Network = }iﬁ& ——a network
Network search and analysis

1.Search one interested gene by typing in gene locus

preve—m prems———— puaive
- - 0.002851108 positive
| | Example AT2638010 Neutral/alkaine non-fysosomal ceramidase 0880015134 posiive
AT3G26340 proten 0 883886636 potiive
Search One S : —l
Mpositive [ INegative []Predicted PPI Anacaesa0 [ —— oomeorrsor | pastwe
AT4G14000 Putatwve methyitransterase famey protein 08765848385 | posiive
ATSG5TETO in / MAS domain- 0.863520647 posttive
ATIG18165 ‘modifier of snci 4 056344955 positive
= I - [T —
AT1G52620 PeNIaTiCopeptioe repeat (PPR) supsrtamiy protein 085540771 posane
ATSG1T0T0 - 0.855408552 postive
AT1G72830 nuclear factor ¥, subund A3 0.852318701 posdiive
| | ==
ATSG03200 | Pentatricopeptios repeal (PPR) supartamily protein 0848008287 posfive -
: : e Co-expression
AT1G64570 Homeodomain-like sugertamily protsin | osassazrie | posiive
HGAAE ATSG53000 24 phasphatase assaciated protein of 46 kD 0846850139 posiive =
A Search Gene T e Gene List
W . '+ X014064 - | - 0843156476 posiive
Example L I St EX0M0 | ATBTITD | UDP-Glycasyltransferase supertandy protein | osarisaz | posiwe
'k AT1G05120 Helicase protein with RING/U-box domain 0840294287 posdiive
212 - - 0840221227 posttive
E Pusn“ D Negaﬁve 4 AT4G01220 Nucleotide-diphaspho-sugar transferase famity protein 08377734 positive
EX | AT4GI5230 BR-signaling kinase 1 0837238345 [ positive
THGAAEX AT4G33950 I Proten kinase superfamily protein | 0832493001 I posilive
RESET Ex RESE y pe profen 0630203941 postve
AT5G50240 [ o reee 0829604841 posiive
- | - 0828513015 posttive
AT1G11850 heat shock protein 70 (Hsp 70) tamily protein 0828399455 posiive.
AT3BE2940 Cystene proteinasas superfamly protein 0828320887 posiive
ATSG22370 Mucieosite uper Iy pre 0.8177644 positive
AT5G19580 ‘ohyoal oidase-rekated protein 0816988545 [ positive
aTscioss0 RNA-binding (RRMREDVRNF molis) family pralein patsiamssn | postive
v pe— PrerTTTee —
ATSG13520 \pephidase M1 family proten 0812071136 posiive
ATSGSTITO TautomeraseMIF superfamily protein 0.806482502 positive
ATIGOSTO profein. 0805339404 positive
ATics1st0 RNA-binding (RRMREDRNP matits) family pratein [Py — postive.
- - 0791623673 I positive.
AT1GT3320 ‘S-agenosy-L-methionine-gependent methyRransterases suparfamily protein 0700842793 positive
AT4G15010 Mitochondnal substrate carner tamily protein 0756740727 posiive
- - -0853873508 nNegative
AT2G20360 | NAD{F)-binding Rossmann-1oid supertamily proten -0.827759569 negatve



Tools: blast

Blast search

Database: |Goelata.protein v

Program:

Enter sequence below in FASTA format

Program

Input
Sequence

Or upload file (max filesize 5MB) | | ps.

RESET

Parameter Options

Expect[10 wv| a0 [BLOSUMB2 | - [ Perform ungapped alig

O Graphical Overview Descriptions Alignments

Parameter

Blast result

Subject id

Blast Results

alignment
length

GWHPAAEXD17506 | CU/HEAAEXDT7506 755 0 1 755 1 755 100,00 00 1535
GWHPAAEXD1TS06 | CU/HEAAEXNDTI02S 732 243 26 749 37 765 55.30 0.0 858
GWHPAAEXD17506 | CUVHEAAEXD10404 756 313 2 750 26 778 57.28 00 810
GWHPAAEXD17506 | GV HEAAEXDDALET 715 374 39 735 43 752 44.48 2e-150 529
GWHPAAEXD17506 | CU/HEAAEXDT0268 78 44 102 28 105 4359 2e-13 736
GWHPAAEXD17508 = CV/HEAAEXDI0250 57 29 116 172 2 58 4912 3e-08 56.6
GWHPAAEXD17506 55 Eal 574 628 273 322 3455 0.32 335
GWHPAAEXD17506 243 136 307 536 309 515 2088 078 320
GWHPAAEXD17506 | CU/HEAAEXDDGE29 127 83 24 150 1077 1186 2126 15 312




Tools: motif analysis

Motif analysis of Gastrodia elata M Otif SearCh Resu ItS

C ining text-mining technology with data sources from planiC A n e, PLACE Aiiiap etc. We collected 930 mofifs with published annotations.

‘With these identified motifs and i i we i TF/TR-binding regions. In addition to scanning for motif sequences, we offer
a Z—score method that calculates the significance enrichment of mofifs. AAC 31 28.57 58.62 88.37
S000028 CAAT 16 12.04 24.57 36.87
Seq uen Ce 5000198 GRWAAW 15 791 15.60 2312
Pleasze input a fasta sequence, we'll find out all the possible motifs. plantCARE000350 TATA 14 2295 41.53 59.24
S Can Snnzh000094 NGAC 14 8.19 13.01 2003
5000449 YACT 13 12.64 26.46 4083
5000265 AAAG 12 1212 2470 37.25
o Snnzh00D102 RGATY 12 426 897 13.89

Example

Motif
Enrichment
o analysis

Please input a list of Gastrodia elata gene names, and we'll compute the significant motifs loca
show each motif and its frequency, users can also significantly analyze these motifs, and a job|

Your job ID: job2020May03014854
The following table deposited significant motifs (p-value <= 0.05) in promoiers of these genes: &/ - CAAEXDTE888 GUHGAAEXDTEa7T

Count Z-score P-value
10 262 0.004434

Or submit your previous job 1D f 222 0.013254
1 SearCh By 3 217 0.015111
| 5 200 0022961

\]O b I D RECSCONSENSUS 5 263 0.004242
SPHCOREZMC1 1 517 0.000000

SURE2STPAT21 2 266 0003899

LTRE1HVELT49 4 202 0.021680

PALINDROMICCBOXGM 2 403 0000028

ATGMSAUR 1 3.9 0.000038

E2FBNTRNR 1 3.67 0.000120




Tools: GSEA

Choose Gene Sets

z1:e0 gene sets
WMerco biclogical process M cC:GO cellular compone
OG2:Gene Family Based gene sets

O es:curated gene sels Gene SetS EnriChment

[IKEGE-KEGS gene sets || MODULE: Functional module

Analysis Results

Choose Background

Information of Analysis Results

B aC kg ro u n d we show gene sets which has more significant FDR(<0.03) for page display.You can download related analysis result below.

O Suggested background (Whole genome level)

() Customized background Basic computing summary
1ID number of the Job: 523423061(Available in 3 months for retrieving).
Submit Your Query Categories selected: BP CC

NO. guery list after removing redundancy: 70 []
NO. redundant list in original query: 0 []
Py Computing Result in Table formatted : [E]]

Diversified result display

NO.
Gene Set Name(NO. Genes) Description Category (G)szfl_r;llln p value FDR
(k)
GO_DNA_REPAIR(68) Songeael g?gf_ﬁﬁi'éﬁ Go_BP 69 1.62e-155 9.45e-154
GO_BASE-EXCISION_REPAIR(16) gg;ﬁg’_gfggg‘;g;:ef;;g repar 5o ep 15 1.74¢20  5.1e-28
b GO_DNA_RECOMBINATION(20) gg;ﬁﬁqz?;gg?gfﬁzxmtm” GO_BP 14 2.716-26  5.29e-25
GO_DNA_REPLICATION(45) G0:0006260 DNA replication Goer 9 3.36e-13  4.91e-12

Or you can upload file (size <= SMB) GOslim:biolegical_process




Tools: GO

The GO terms, gene families, pathway information from our functional annotations w

list to obtain significantly gene sets.

Species:

Query list:

reference:

| Gastrodia elata /|

gene |D (user defined) (eg GWHGAAEXDDS339) v|

Detail information @

GO Enrichment A

You can [ = Browse in tree traversing mode ] [ 2 Browse all GO terms 1L I:D Download ]
or select from following significant terms to [ Draw graphical results ;5 ] [ Create bar chart ill; 1 [Scatter Plots analysis f£1

lysis Results

GO term Ontology Description Number in input list Number in BG/Ref p-value FDR

L Go:on42743 P hydrogen peroxide metabolic process 11 26 6.3e-09 1.2e-06
) GO:0042744 P hydrogen peroxide catabolic process 11 26 6.2e-09 1.2e-06
1 50:0072593 P reactive oxygen species metabolic process 12 32 3.8e-09 1.2e-06
| Go:ons5114 P oxidation-reduction process 47 667 2.2e-07 3e-05
[ 530:0006879 P response to oxidative stress 11 46 8e-07 8.7e-05
1 50:0071555 P cell wall erganization 9 60 0.0002 0.016




Gene family

Transcription factors (TFs) of Gastrodia elata are identified by

members in our database.

which is based on the rule of

. Thera are 56 families and 1209

5) (57) 9) 2) 21)
(13) (8) (5} (87) 1)
(48) 3) (5) 7 (15)
(3) (78) (45) 3) (5)
(=) (1 n () )
(4) (17 (29) (B) 0]
(43) S 4) (10) (1)
22) o) (@) 1 14)

Gene Families

==Gene Family==

==AP2/ERF-AP2

PFO0S47 19
PFO0S47.19
PFO0347.19
PFO0S47 19
PFO0S47.19
PFO0347.19
PFO0S47.19
PFO0S47.19

PFO0347 19

AT3G54320

ATSG17430

AT2G2E550

AT4G3ITTS0

AT4G3ITTS0

AT4GE3I6520

ATSGET1E0

AT4G36920

AT1G16060

Family Members

Integraze-type DMA-binding superfamily protein
Integrase-type DMA-binding superfamily protein
related to AP2.7
Integraze-type DMA-binding superfamily protein
Integrase-type DMA-binding superfamily protein
Integrase-type DMA-binding superfamily protein
target of early activation tagged (EAT) 3
Integrase-type DMA-binding superfamily protein

ARlA[interacting double AP2 domain protein



KEGG

CWH E1.1.1.1, adh alcohol dehydrogenase [EG1.1.1.1] ATEG24760
GWH E1.1.1.1, adh alcohol dehydrogenase [EC:1.1.1.1] AT1G64710
GWH AKR1A1, adh alcohol dehydrogenase (NADP+) [EC:1.1.1.2) AT2G37790
GWH AKR1A1, adh alcohol dehydrogenase (NADP=) [EC:1.1.1.2] AT2G37790
GWH AKR1A1, adh alcohol dehydrogenase (NADP=) [EC:1.1.1.2] AT2G37TT0
CWH SORD, guiB L-iditol 2-dehydrogenase [EC1.1.1.14] ATEG51970
CWH SORD, guiB L-iditol 2-dehydrogenase [EC1.1.1.14] ATEG51970
GWH SORD, gutB Leiditol 2-dehydrogenase [EC:1.1.1.14] AT5G51870
GWH SORD, gulB Liiditel 2-dehydrogenase [EC:1.1.1.14] AT5G51870

KEGG pathway

KEGG annotation was predicted by

Pathway map

* Genetic Information Processing
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