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Gene _Gene

~| Cydia pomonella ND |

Gene sources
Genomic

Categories.
Alternatively spliced
Annotated genes
Protein-coding

Sequence content
Ensembl
RefSeq

Status toar
# Current
Cloar al

Show additional fiters

Create RSS  Save search Advanced
Tabular~ 20 per page ~ Sort by Relevance

See nd nodding in the Gene database
nd reference sequences

Search results
Items: 1 to 20 of 26
© showing Current items.

Send to: v

Filters: Manage Filters

Find related data
Database: | Select

Page[1 |of2 Next> Last>>

Search details

Name/Gene ID

Description

O ND42 NADH dehydrogenase (ubiquinone) subunit ND-42

ID: 133530352 [Cydia pomonella (codling moth)]

() ND-138 NADH dehydrogenase (ubiquinone) subunit ND-138

ID: 133519378 [Cydia pomonella (codling moth)]

O ND-49 NADH dehydrogenase (ubiquinone) 49 kDa subunit

1D: 133532989 [Cydia pomonella (codling moth)]

CIND:B17.2  NADH dehydrogenase (ubiquinone) B17.2 subunit [Cydia
ID: 133531944 pomonella (codling moth)]

O ND-B12
1D: 133529953

NADH 1beta

Location Aliases

Chromosome 22, NC_084724.1
(4898532..4905601)

Chromosome 6, NC_084708.1
(26001321.,26002615, complement)
Chromosome 28, NC_084730.1
(9942281,,9960203)

Chromosome 26, NC_084728.1
(3840717..3843417, complement)

subunit 3 [Cydia pomonella (codiing moth)]

O ND-18 NADH:ubiquinone oxidoreductase subunit 18 [Cydia

1D: 133527728 pomonella (codiing moth))

[CJND-ACP  NADH dehydrogenase (ubiquinone) acyl carrier protein
1D: 133524622 [Cydia pomonella (codiing moth)]

Ci 22,NC_084724.1
(4214367..4411696)

Chromosome 18, NC_084720.1
(7983087..7987339)

Chromosome 13, NC_084715.1
(19833264..19834584, complement)

(("Cydia pomonella”[Organism] OR Cydia
pomonellalAll Fields]) AND ND[ALl Fields]) AND
alive[prop]
Search See more.
Recent activity -
TumOff Clear

Q Cydia pomonella ND AND (alivefprop) (26)

Q Cydia pomonella OBP AND (alivefprop]) (0)

B ND1[Cydia pomonella]




Gene | Gene ~ Search
Advanced Help
Full Report » Send fo: »
ND-42 NADH dehydrog (ubiquinone) ND-42 [ Cydia pomonella (codling moth) | Download Datasets ;‘“"e of contents -
ummary

Gene |D: 133530352, updated on 21-Aug-2025

“ Summary

Gana symbol ND-42
Gene NADH ) subunit ND-42
See related  EnsemblRapid ENSAQYG00005024803
Gene type protein coding
RefSeq status  MODEL
Organism Cydia pomonella
Lineage Eukaryota; Metazoa; Ecdysozos; Arthropada; Hexapoda; Insecta: Pterygota; Neoptera; Endopterygota; Lepidoptera: Glossata; Ditrysia,
i Tortricidag; O i ini; Cydia

Orthologs sl

Try the new Gene page
Try the new Transcripts and proteins table

Genomic context
Genomic regians, transcripts, and products
Bibliography

General gene information
Homology, Gene Ontology

General protein infarmation
NCBI Reference Sequences (RefSeq)

Related sequences

Genome Browsers _
Genome Data Viewer

Ensembl
~ Genomic context 2(?
Location:  chromasome: 22 See ND-AZin temame Laasions: o peeg mati =
Exoncount. 5 Full text in PMC

Annotation release Status. Assembly Chr Location

RS_2023 12 curment iCydPomo1 (GCF_033807575.1) 22 NC_084724 1 (4898532 _4905601)

Chromosome 22 - NC_084724.1

(2) Lwkt%E

Gene neighbors
Nuclectide
Protein
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PubMed Central Advanced
BLAST PubMed® comprises more than 40 million citations for biomedical literature fro|
Learn NUC'eOtide Citations may include links to full text content from PubMed Central and publisi
Genome
p documents, attend a
watch a tutorial SNP
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m National Library of Medicine

National Center for Biotechnology Information

PubMed Advanced Search Builder

Add terms to the query box

1

Query box

Yang, Nianwan

“institute of plant protection”(All Fields)

History and Search Details

Search Actions Details Query

#1 > Search: Yang,Nianwan[Author] Sort by: Most Recent

PubliQed
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b, Download  {i] Delete

Results  Time
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R EREMTHT o FIR, LFTAM, LFAME, LIFLABFHHL,

Edit custom hiters

2012

(O 1year
O Syears
(O 10years

(_) Custom Range

"] Abstract
[7] Free full text
[] Full text

["] Associated data

[ Clinical Trial

[_] Books and Documents

Biology (Basel). 2025 May 5;14(5):504. doi: 10.3330/biology 14050504

[] Comprehensive assessment of Erwinia amylovora: from establishment risk in
1 global host production areas to dispersal dynamics and associated economic
cite losses in China.
Li M, Xian X, Jin Z, Qi Y, Guo J, Yang N, Zhang G, Xu J, Liu W.
Front Plant Sci. 2026 Feb 4;16:1641129. doi: 10.3389/fpls.2025.1641129. eCollection 2025
PMID: 41716 Free PMC article.
[[] Targeting Co-Safe RNAi Genes: Identification of Chitin Synthase and B-1,3-
2 Glucanase for Sustainable Control of the Invasive Pest Tuta absoluta.
Cite  Tang YH, Zhang HF, Wang XD, Zhang YB, Yang NW, Wan FH, Guo JY, Lii ZC, Liu WX.
J Agric Food Chem. 2026 Feb 25;74(7):6112-6122. doi: 10.1021/acsjafc.5¢15898. Epub 2026 Feb 16.
PMID: 41697089
[] Multi-Condition Cultivation Reveals the Host Plant-Dependent Gut Bacteria
3 Diversity in Tomato Leafminer (Tuta absoluta) Larvae.
Cite  Fang X, Wen R, Yang L, Guo J, Shen W, Yang N, Wan F, Lii Z, Liu W.
Insects. 2026 Jan 10;17(1):81. doi: 10.3390/insects17010081
PMID: 41598935  Free PMC article.
[]  Chitin Deacetylase 8 Affects Epidermal and Peritrophic Membrane Metabolism in
4 Tuta absoluta and dsRNA Accelerates Larval Death with Bacillus thuringiensis.
Cite  Zhao ZH, Wang P, Ma DF, Yang NW, Wan FH, Guo JY, Lii ZC, Liu WX.
J Agric Food Chem. 2026 Feb 4;74(4):3464-3473, doi: 10.1021/acs jafc.5¢13503. Epub 2026 Jan 22
PMID: 41567086
[[] Future Climate Change Increases the Risk of Suitable Habitats for the Invasive
5 Macrophyte Elodea nuttalli.
Cite QiY,ZhangY, Xue J, Zhang Z, Cao J, Yang N, Wan F, Xian X, Liu W.
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'sment of Erwinia amylovora: from establishment risk in
1 Collections n areas to dispersal dynamics and associated economic
Cite Gisia
itation manager ,; yang N, Zhang G, Xu J, Liu W.
Front Plant Sci: 2026 Feb 4;16:1641129. doi: 10.3389/fpls.2025.1641129. eCollection 2025,
PMID: 41716765 Free PMC article.
Targeting Co-Safe RNAI Genes: Identification of Chitin Synthase and B-1,3-

2 Glucanase for Sustainable Control of the Invasive Pest Tuta absoluta.

Tang YH, Zhang HF, Wang XD, Zhang YB, Yang NW, Wan FH, Guo JY, Li ZC, Liu WX.

J Agric Food Chem. 2026 Feb 25;74(7):6112-6122. doi: 10.1021/acs jafc.5¢15898. Epub 2026 Feb 16,
PMID: 41697089
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Pu bmed ® A chromosome-level genome assembly of Cydia pomonella provides insight X m

Advanced Create alert Create RSS User Guide

Found 1 result for A chromosome-level genome assembly of Cydia pomonella provi... Save Email Send to Display options %

> Nat Commun. 2019 Sep 17;10(1):4237. doi: 10.1038/541467-019-12175-9. FULL TEXT LINK

nature portfolio

A chromosome-level genome assembly of Cydia
pomonella provides insights into chemical ecology
and insecticide resistance

Fanghao Wan 1 2 Chuanlin Yin 3, Rui Tang 45 Maohua Chen ¢, Qiang Wu . Cong Huang 78,

Wangqiang Qian ¢, Omar Rota-Stabelli 1°, Nianwan Yang ', Shuping Wang 2, Guirong Wang 7,

Guifen Zhang 7, Jianyang Guo 7, Liugi Aloy Gu '3, Longfei Chen 3, Longsheng Xing ?, Yu Xi 2, [ Collections

Feiling Liu 3, Kejian Lin 7, Mengbo Guo 7, Wei Liu 7, Kang He 3, Ruizheng Tian 6,

Emmanuelle Jacquin-Joly ™, Pierre Franck '*, Myriam Siegwart '*, Lino Ometto 1° 16, < Permalink

Gianfranco Anfora 1© 17 Mark Blaxter '8, Camille Meslin 14, Petr Nguyen 19 20

Martina Dalikova 1® 20, Frantisek Marec 19, Jérome Olivares '*, Sandrine Maugin '3, Jianru Shen 7,

Jinding Liu 2!, Jinmeng Guo 2, Jiapeng Luo 3, Bo Liu 2, Wei Fan ?, Likai Feng 22, Xianxin Zhao 3,
Xiong Peng 8, Kang Wang ©, Lang Liu ®, Haixia Zhan 4, Wanxue Liu 7, Guoliang Shi 7 23,
Chunyan Jiang 7 2, Jisu Jin 7 &, Xiaoging Xian 7, Sha Lu 7 2, Mingli Ye 24, Meizhen Li 3, < Title & authors

Minglu Yang 25, Renci Xiong 2%, James R Walters 26, Fei Li 27

Affiliations

PMID: 31530873 PMCID: PMC6748993 [DOI: 10.1038/s41467-019-12175-9 Conflict of interest
statement e
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DNA & RNA Submit Download Learn Niiciotide

Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Sonome

Genes & Expression into NCBI databases computer class or watch a tutorial SNP

Genetics & Medicine Gene

Genomes & Maps Protein

Homology PubChem

Literature

Proteins NCBI News & Blog

Sequence Analysis Changes Coming to NCBI Taxonomy: Try

Taxonomy Develop Analyze Research the New Browser
Use NCBI APIs and code Identify an NCBI tool for your Explore NCBI research and
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MANE v1.5 Released!

A new version (v1.5) of Matched

Annotation from NCBI and EMBL-EBI
(MANF\ is now availahle

GenBank Release 270.0

RanBanb ralnnea 970 A (2409090

BEFREBRWARAHKBETURENUATENER, CMNTREA TR REMNE, F—17
iLCydPomol A/ # & &Ik A ("B—— AR B #MA GCA #= GCF %5 ), BFEMEHE LML
ZHEE., Assembly ¥ A LAR, % =7 GenBank ¥4 GCA FFk, A& iX3t# /£ GenBank # 3%

Bty R4 F 35, % =7| RefSeq vA GCF /k, & NCBI 77 FHERGLAE F75, %07



Scientific name 2445 %, % &3] Modifier 3L #iX s K H 4 69 kB, 4= Wapato2018A 2 % A
FEELBWMMNGG 2 HAR, lab0l LEBRERFREZFESE, ®E—7] Action T EFHFTHHKERE
AEME 8

Genome

Selected taxa

Cydia pomonella @ Enter one or more taxonomic names

= Filters v
Download v Select columns 0 BEEHR Rows perpage 20 =~ | 1-50f5

D Assembly GenBank RefSeq Scientific name Meodifier Action
T D ilCydPomo1 a GCA_033807575.1 GCF_033807575.1 Cydia pomonella (codling moth) Wapato2018A (isolate) :

[0 AsM3839647v1 GCA_038396475.1 Cydia pomonella (codling moth) lab01 (breed) :

D Cpom.V2 GCA_D03425675.2 Cydia pomonella (codling moth) Jiuguan (strain) :

D ASM5412181v1 GCA_054121815.1 Cydia pomonella (codling moth) Irag-1 (isolate) :

|:| ilCydPomo1 alternate GCA_033807565.1 Cydia pomonella (codling moth) Wapato2018A (isolate) H

a

Rowsperpage = 20~  1-50f5

(4) % a7

blast tb3F £ #7: Nuclceotide blast & 438 & 7| tb3F, protein blast £ & & i 5 7] b3t

m National Library of Medicine

National Center for Biotechnology Information

BLAST ® Home RecentResults Saved Strategies Help

Basic Local Alignment Search Tool
Mon, 21 Jul 2025

BLAST finds regions of similarity between biological sequences. The Here are a few highlights in our latest BLAST+ release:

program compares nucleotide or protein sequences to sequence

databases and calculates the statistical significance. Learn more Download BLAST+ 2.17.0 now! [ More BLAST news...
Web BLAST

BLAST Genomes

| ] - ==

VMR B P L3t ), 1 & T AN battd 5 7], 2 &t Ebxt g4z 8, 3 /T U EEF 7L
P G, A REBERARE, 5T LR BEMAY, 6 &TAHGRE ZEF 7 RIREF 7.

ra



BLAST © » blastn suite Home Recent Results

Saved Strategies Help

Standard Nucleotide BLAST
m blastp blastx thlastn thlastx
BLASTN search using a query. more... Bookmark
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ Clear Query subrange @
(1 .
To

O uploadflle [z | wigimser %)
Job Title [ ]

e e for your BrASTsEareT 6
O Align two or more sequences @

Choose Search Set

Database (@ Standard databases (nr etc.): () rRNA/ITS databases () Genomic + transcript databases () Betacoronavirus () Experimental databases

[ Core nucleotide database (core_nt) v 1@ e
Limit by O Organism () BioProjectiD () WGS Project
o
uw’;m | | ]J exclude ([(Add organism ] Find additf-nal experiments

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Exclude [T Models (XM/XP)[_] U i sample | @
Qotional
Limit to [:] Sequences from type material
Qptional
Entrez® Query | | YoullIT3
Optional Enter an Entrez query to limit search @

HE R &
Standalone and API BLAST
‘ Download BLAST = Use BLAST API Use BLAST in the cloud
k—J Get BLAST databases and executables WM Call BLAST from your application Start an instance at a cloud provider

Specialized searches

Find proteins highly Design primers specific to Compare two sequences
similar to your query your PCR template across their entire span
(Needleman-Wunsch)
Search immunoglobulins Search sequences for Find sequences with
and T cell receptor vector contamination similar conserved domain
sequences architecture

Find conserved domains
in your sequence

Align sequences using
domain and protein
constraints



Finding primers specific to your PCR template (using Primer3 and BLAST).

Primers for target on one template Primers common for a group of sequences

PCR Template
Enter ion, gi, or FASTA

Retrieve recent results  Publication  Tips for finding specific primers

(A refseq record is preferred) @ Range @

| Reverseprime ] [

Or, upload FASTA file

Primer Parameters
Use my own forward primer
(5'->3" en plus strand)
Use my own reverse primer (5'-
>3' on minus strand)
PCR product size
# of primers to return

Primer melting temp

A | RERX

[ 1@

[ e
o TS |YKE
1

Min opt Max Max Ty difference

m;
Primer Location Preference

Co o o e 1BYWERE

(] Prefer primers at 3' side of the template @

P chmth et < L

Exon junction span

Exon junction match

Intron inclusion
Intron length range

A refseq mRNA sequence as PCR template input is required for options in the section @

No preference v \9
Min §'match  Min 3' match  Max 3' match

L 1 L1 [

Minimal and maximal number of bases that must anneal to exons at the 5' or 3’ side of the junction (2]

[ Primer pair must be separated by at least one intron on the corresponding genomic DNA @

Min Max
L1 [le

Primer Pair Specificity Checking Parameters

Specificity check

Search mode

Database

Exclusion

Organism

Entrez query (optional)

Primer specificity stringency

SRS E

Max target amplicon size

Allow splice variants

PRF LM BIAN

Enable search for primer pairs specific to the intended PCR template (2]

[ Automatic v |@

| Refseq mRNA v |@

Enter sequence accession, FASTA sequence or assembly accession (Use file upload below for large input)

or, upload ﬁIeJ R | FEEXMF

[ save search parameters ] [ Reset page ]

=27 Forwardprimer "] [ 2 M E B E

Clear

D Exclude predicted Refseq transcripts (accession with XM, XR prefix) D Exclude uncultured/environmental sample sequences 9

| Homo sapiens | (Add organism

Enter an organism name (or organism group name such as enterobacteriaceae, rodents), taxonomy id or select from the suggestion list as you type. o

| |@

at least mismatches within the last El bps at the 3' end. @
Ignore targets that have or more mismatches to the primer. @

I |@

D Allow primer to amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) e

Primer must have at least total mismatches to unintended targets, including



=x= AN OTiCial WeDSIte OT Ne UNitea States government Heres Now you KNow v

National Library of Medicine

National Center for Biotechnology Information

Conserved | Conserved Domains v ||
Domains Advanced

Using CDD
Quick Start Guide

How To Guides

CDD

Help

The Conserved Domain Database is a resource for the annotation of functional units in proteins. Its collection of

domain models includes a set curated by NCBI, which utilizes 3D structure to provide insights into
sequence/structure/function relationships.

CDD Tools

Overview of CDD Resources

CD-Search

Other Resources

Structure Group Home Page

Entrez Structure (Molecular Modeling Database)

Help Batch CD-Search Entrez Gene
ETP CDART (domain architectures) Entrez Protein
News SPARCLE (protein labeling engine)
Publications BLAST

—1 Enter Query

Enter accession, Gl or FASTA sequence @

Enter query sequence here

HNCDSF5

Search against database @,
Expect value @ cutoff:

Apply low-complexity filter @:
Force live search @:
Maximum number of hits @

Result mode @:

A2 CNCB X A 2 # &9 ¥ £ Fo it £
(1) AAxA4

Composition based statistics adjustment 8

CDD - 62456 PSSMs =
0.01
L
O
500
Concise =

CNCB (H R4 41z &+, China National Center for Bioinformation) F 2019 5 11 A 13 H %
kmApIE, EFEMFRITEARAF LA (BIG, Beijing Institute of Genomics) #eim&k 2, £ KB

A SR E KRB EMIAELR TSR SR L, CNCB AR B 2 3BT R,

N ANY 2
(2) A& RAES

tHEAT. FAIR

CNCB #9478 e VARABT RAE e N mh, % 2 KA e, EARBEH XSS HE, £
T ahA SR AE G 46 £ 0 B (BioProject). A 444% A (BioSample) . 405 RI455 4%, FAHIEH EA
B4 (Human-derived Data). # A 4748 (Microbiome). 4% % % (Genetic Variation), #4338 0|

9



B EF %% (Medical Imaging). ks T L%,

R EATTBRBLIRSG R, ARAETRE LEELED . AR REFF AR
%, REEREXREMNS A4 %4 KB ITEE 1, 7 RICMFRIEHIE I E (GSA, Genome
Sequence Archive) . % B 4 5 7| 4 & (GWH, Genome Warehouse) . % B 42 % & & (GVM, Genome Variation
Map). B K AW A 544+ < (NMDC, National Microbiology Data Center) % 110 4 /M8 4438 &,
RAZEFHEGRP L LA HLEMILy £, R E 2026 F2 A R 44EEA 100PB; L+ GSA 1
A E R B AR E RPN T 69 4852 % 4% 4 6% B, 3k Springer Nature. Elsevier. Wiley. Cell 5 [ R $ &
3 H N gl o

ACATAGLY
PR ool TCATEC
AN T 60t
-~“}nt\cTTTGAAATTAAATTF‘,
Weey AGGTTCG cGACET
“uf“fYGTchrrd-‘-'

B I 98.1 8 @ 23.00 P8 a 11 4 34 + ‘ 45 x
B B \L EEREIE e WETHE Atk
B WEER envenmms> L SRR

1@ BioProject
CEs, o

{

BioSample
A WA

O GSA-Human

% B RSHRARE

@ e

(3) it HE oA

it H AT AEAE A CNCB #7543 TR 5 AR Ré9Az s @y, R4EEZHL., ARG L AREL
WhE &R S

# % 5 7]tk 3t (BLAST, Basic Local Alignment Search Tool) T %2 #L# & (Nucleotide) 5 & & (Protein)
B 769 AtE . BRI, ARR EIER LS T A RARE K ak;

A1z 8% %F4 (BiT, Bioinformatics Cloud platform) E % M &, #5280 T, 4
A R A 5 HOIR 0 BB AT ;

AREAELSERTHSEZNFREHKBAEATELRA, FERLEH, HRTH. B
BT A oiz#, LN EARA RSN EE)REARIZE;

YmiabE A FRGBATME TR, RENSHARTNSH, ARFEWE. WRBFRR
BREHIE, ZAREESY) THRATBRT WA ELNAZ, RELTFNELGE R HEFIE, BTREFLR
LAt o HLH

HRE &R N BT % % ESAER, FRMAEE TS, RRiFEHFLRE L7 ELEN,
XM ETT 5 R T

10



;RO sEsetas s

It 33 (BLAST) @ =ZFEA(BIT) @ BEARKESEE @

EFBLASTRIEAMNERFZ], SR IEaiaiitinE BFZNGHESY TR, SERATHESWE RE-SEmas WIRBERERFFINTEERE, HUBRETERIENS
AT REPITh R X R HiE, RERNNSIESTTERS TRt
Geso
g0
:
PHAWSTEEF RERESHTFEY RESHEHE
e

EAHSHRSI MASIRUR. ISR

RAZCHE I, CNCB &84+ IR 4 52K, i HGRIP EAARXR T RO &0 5
ZAEE, fEREDLAL; RIL RCoVLY i, AHEFRAN LI A FHREHBERRELS
TRENEIE, A BWERGHER; RARRELGEAL L, HETEHNEE, LREHXFTT RS
%, Bhh AWz REAT 4.

A3 EBI ¥ &K 2 ft 64 ] 3£ o it 38

(1) BB RATHE

A E T d A& AT A i3 “Find data resources”, RFHIET RAn T,

EMBL's European Bioinformatics Institute

EMBL-EBI

Unleashing the potential of big data in biology

| Find a gene, protein or chemical All

Example searches: blast keratin bfl1 | About EBI Search

! Find data resources @ , Submit data @ Explore our research @ Train with us @

Latest news @

BioAlrepo

NNOUNCEMEN

EREA RS F Afdd ERAEF R, BT @ dexplore all our data resources and tools” & 4%
% EBlI ML AT g kA= T E ., A% F & blast A1, & EBI 47T XA 3
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Services

Data resources and analysis tools to support life science research

EMBL’s European Bioinformatics Institute (EMBL-EBI) maintains the world’s
most comprehensive range of freely available and up-to-date molecular data
resources.

Find a data resource or a tool

I Explore all our data resources and tools eJ

Our full range of data resources and data analysis tools are essential for supporting life science research.

Featured data resources

GWAS Catalog International Genome Sample _ AlphaFold DB

The NHGRI-EBI GWAS Catalog is Resource Database for protein structure

a quality-controlled, manually A deep catalog of shared human predictions for numerous species
curated, literature-derived genetic variation in population

WAk ADT | AA_DV | Trainina

P A A A et 1N M A A A AT T A Al Tnr [0 ¥ RNl En M ITNN M A AN /ATt 171t T aeAs wavanaa

DATA RESOURCE Web API | EMBL-EBI Terms of use | Training resources

o Bloseudion.

BioStudies Database

The BioStudies database holds descriptions of biological studies, links to data from these studies in
other databases at EMBL-EBI or outside, as well as data that do not fit in the structured archives at
EMBL-EBI. For example, BioStudies can hold supplementary material linked to published papers.

DATA RESOURCE Web API | EMBL-EBI Terms of use | Training resources

g\ BLAST

Fast local similarity search tool for protein sequence databases.

TOOL Web API

Tags: Sequence similarity search

(2) ABRE QKM EH
Atmfie &% P450 K49 CYP6CYP13-1 A, ik PAELH, FaFETWER, 2FH8
R S R W E S ES. STPS & £y

EMBL's European Bioinformatics Institute

EMBL-EBI

Unleashing the potential of big data in biology

CYP6CY13-1 Nucleotide sequences W/

Example searches: blast keratin bfl1 | About EBI Search

Find data resources @ Submit data @ Exolore our research @ ‘ ‘ Train with us €
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Source Source: Europe PMC (ID: PPR801883)

Allresults (3) Overexpression of multiple cytochrome P450s contributed to resistance to su

Protein sequences (2) different geographical populations of Aphis gossypii

Literature (1
itermtire Wang W, Zhang R, Liu H, Ding R, Lv M, Liang G, Yao J

(2024 Feb 06)

Protein sequences (2 results)

Source: UniRef90 (ID: UniRef90_AOA6GOTZ31)

Cluster: Cytochrome P450

Cross references: Protein sequences (27) Samples & ontologies (2)
Formats: in FASTA format in UniRef format
Source: UniRef50 (ID: UniRefS0_AOAAVOXDNS)

Cluster: Cytochrome P450

Cross references: Protein sequences (379) Samples & ontologies (16)

Formats: in FASTA format in UniRef format

Expand cluster to 50% identity - List component clusters with 100% identity

& Tools -~
B Cluster Members Entry names Prot: names Organisms Organism IDs Related clusters Lengths Roles
) AOA6GOTZ31 AOA6GOTZ31_APHGL Cytochrome Aphis 307491 UniRef50_AOAAVOXDNS 513 represent:
Pa50 glycines UniRefl00_AOA6GOTZ31
(Soybean
aphid)
[JJ AOA9PONDVO AOA9PONDVO_APHGO Cytochrome Aphis 80765 UniRefS0_AOAAVOXDNS 513 seed
P450 gossypii UniRefl100_AOASPONDVO
(Cotton
aphid)
[J AOA2D1GSGO AOA2D1GSGO_APHGO Cytochrome Aphis 80765 UniRefl00_AOASPONDVO 309
P450 6CY13-1 gossypii
(Cotton
aphid)
[J AOATTTIMBS AOATTTIMB5_APHCR Cytochrome Aphis 307492 UniRef50_AO0OAAVOXDNS 513
P450 CYPGCY13 craccivora UniRefl00_AOATT7IMB5S
(Cowpea
aphid)
[J AOAG6GOXLLS AODAGGOXLL8_APHCR Putative Aphis 307492 UniReflO00_AOA7T7IMBS 102
cytochrome craccivora
P450 6al3 (Cowpea
isoform X1 aphid)
(Fraomant)

|Function AOA2D1GSGO - AOA2D1GSGO_APHGO

Names & Taxonomy

Protein® | Cytochrome P450 6CY13:1 Protein | Evidence at transcript level

. . existence!

Subcellular Location Status® | UniProtkB unreviewed (TrEMBL)
P . N . Annotation | )
rganism | Aphis gossypii (Cotton aphid) secre
Amino acids | 309 (go to sequence)
Entry Feature viewer Publications External links History

Structure & Tools + .t Download ¢ Add Addapublication Entry feedback
Family & Domains Function‘
Sequence Cofactor’
Similar Proteins heme (UniProtKB | Rhea [z | CHEBI:30413 [Z )
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B.1 £4 X% -F A4k (Molecular of the Month)
PDB-101 & 474 3L ?

PDB-101 Molecule of the Month ~ Browse Learn~ Train ~ Teach~ Global Health ~ SciArt~ Events~ About~

by ‘PD —10 1 Molecular explorations Search Molecule of the Month articles and more
‘;_} B through biology and medicine

Training and outreach portal of = I D EB

NfFXMDBOin

Molecule of the Month By Category

By Title

Molecule of the Month: Lenacapavir

A potent and long-acting drug that targets the HIV capsid

The AIDS epidemic, which started in the early 1980s, is caused by human
immunodeficiency virus (HIV), a retrovirus that attacks the immune system. Although there
is currently no cure for HIV, antiretroviral therapy can suppress viral replication when taken
consistently, preventing disease progression and transmission and allowing HIV-positive
individuals to live long and healthy lives. Maintaining a strict and life-long daily medication
regimen, however, can pose a challenge for many people living with HIV, and lapses in
adherence can lead to viral proliferation and allow the virus to be transmitted. While the
number of new HIV infections has dropped significantly since its peak in the 1990s, the
AIDS epidemic persists globally, with an estimated 1.3 million people newly infected with
HIV in 2024.

Discovering a drug that targets the capsid

For decades, HIV drug development focused on targeting viral enzymes such as reverse
transcriptase, protease, and integrase, or on structural proteins on the viral surface, such
as envelope protein. CA protein, which self-assembles to form a conical capsid protein
shell around the viral genome, was not widely considered a "druggable"” target. Starting in
the late 1990s, however, a growing body of scientific studies from HIV researchers
described the structure of CA and the capsid shell and showed that viral replication was
dependent on the integrity of the capsid. These findings convinced a team at Gilead
Sciences to initiate a program to discover and develop a capsid-targeting drug that could
complement existing antiretroviral therapies.

Over the next ten years, Gilead scientists iteratively designed, modified, and tested
thousands of capsid-binding compounds to optimize drug potency, stability, and
bioavailability (some of these compounds are shown in the "Exploring the Structure”
section below). The final result was a drug called lenacapavir, a first-in-class capsid

inhihitar that wae annravad far A multidria_raci t HI\/ in 2029 and far nra_

PDB-101 & RCSB PDB (Research Collaboratory for Structural Bioinformatics Protein Data Bank, #&
AN &FATEAR O REEE) 89330 58E17 7. @ Molecule of the Month & PDB-101 #t
F-FEa9MAAZ B, A 2000 49 David S. Goodsell €] 24k, €KX 47T 300 % L%, §E£@iLidEs
BHEM T XA48 PDB F 9 Z & A 49 T 454 R L 3h . 47iE Molecular explorations through biology and
medicine & &R @id A mF 5 EFIRE ST HR.

BAHRDE, ZRASEHEDRSTFT2ARILAL?
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Train =
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Browse Resources by Category

Health and Disease Molecules of Life

Antimicrobial Resistance

Cancer
Coronavirus
Diabetes

Drug Action

Drugs and the Brain
HIV and AIDS
Immune System
Infectious Disease
Peak Performance
Toxins and Poisons
Vaccines

Viruses

‘You and Your Health

Biotech and Nanotech

Biotechnology
Nanotechnology

Recombinant DNA

Eoh@E, HA:
f& & 5% (Health and Disease)

4 4 2% (Molecules of Life)

A HE K E5MAHEK (Biotech and Nanotech)

54 5 25 = (Structures and Structure Determination)
2000 F 12 RARTHENEORS T, KRBABGATFR?

Molecule of the Month
Current Feature
By Category
By Date
By Title
About

Image Download

Myoglobin (AL4r & & ). Bacteriophage phiX174 (% &4k phiX174). DNA Polymerase (DNA
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#). Collagen (/& &). Cytochrome ¢ Oxidase (#mfe & % ¢ #AALEE). HIV-1 Protease (HIV-1 &
B &) . Nucleosome (4% 4K). Restriction Enzymes (FR#| M M 3085) . Lysozyme (ZAH E). Ribosomal
Subunits (A4 A). Rubisco (#ZEA4E - 1,5- —BhBR A ALEE | A EE). Pepsin (§ & G 8%)

EPBEARBNAUATEO ST

Myoglobin (AL & &) : ALAmAL T 694 A& &, M AFBRAR, AMREHHFE AL, £
LA ety £ 2RA,

DNA Polymerase (DNA R 4&85): 14 DNA Z #6948, f2l DNA &8R4, B AT R
A EBHE AT G DNA 42, R@lon E2Aq 2 a8 XEsT.

Collagen (KR &@): MR ARF SHLEME G, MAEIK, B DS L 450 204 fF
R, MTALREA RN, EHIKEHTENR,

Cytochrome ¢ Oxidase (#mf2 &% ¢ AMEE): R — M HET@AREER L XABREZE G L 04,
BT @mie & & ANEAPRE THBEGE O N OB S, B XA ELED IV, Kk R
W KRR, AFTHETFHBL AL THAERK, FHIES ATP &5k, A Mm-S Kl e9Hs e,

Nucleosome (A vK): BB AL e Fooh KM ¥4s, & DNA B LEXAARKH R, E
% DNA KB REARAZ, RANBH RGO EH LA,

Restriction Enzymes (FR&IM 085 ): @i = £ 69— KR8 R A F 842 DNA 57| 69Be, TRy
ME RLEEARREE, LRARS T A EARRHERRGZ T L,

Lysozyme CAHEEE) : J 2 AT bk, BRI SRR P OO A B, ALK fad 2m 0 B2 0 IR 48 454,
RBmE, RARRBERAANEEG BT

Ribosomal Subunits (AZ#EAR I &L): KRG mAH A4 (KREEA S5 EL), WHETAKR MRNA
MEAFZ ARG TAL,

Rubisco (#ZERA#E-1,5- —A4BR AR ACEG ) : At RA T S RF G 0085, ELASEARBREZ YT CO:
BB E, RFFRIERIEA N f LB S B .
BikZRAFEXToaZadaL, LAXLXLAFABAAAN AR LA Z B TR %M.

Cooperation Makes It Easier

Hemoglobin is a remarkable molecular machine that uses motion and small structural changes to regulate its
action. Oxygen binding at the four heme sites in hemoglobin does not happen simultaneously. Once the first
heme binds oxygen, it introduces small changes in the structure of the corresponding protein chain. These
changes nudge the neighboring chains into a different shape, making them bind oxygen more easily. Thus, it
is difficult to add the first oxygen molecule, but binding the second, third and fourth oxygen molecules gets
progressively easier and easier. This provides a great advantage in hemoglobin function. When blood is in
the lungs, where oxygen is plentiful, oxygen easily binds to the first subunit and then quickly fills up the
remaining ones. Then, as blood circulates through the body, the oxygen level drops while that of carbon
dioxide increases. In this environment, hemoglobin releases its bound oxygen. As soon as the first oxygen
molecule drops off, the protein starts changing its shape. This prompts the remaining three oxygens to be
quickly released. In this way, hemoglobin picks up the largest possible load of oxygen in the lungs, and
delivers all of it where and when needed.

so that you can see how the protein moves around it when oxygen binds. The oxygen molecule is shown in
blue green. As it binds to the iron atom in the center of the heme, it pulls a histidine amino acid upwards on
the bottom side of the heme. This shifts the position of an entire alpha helix, shown here in orange below the
heme. This motion is propagated throughout the protein chain and on to the other chains, ultimately causing
the large rocking motion of the two subunits shown in blue. The two structures shown are PDB entries 2hhb
4 and 1hho (2.

Allosteric motion of hemoglobin, with an oxygen molecule in turquoise
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In this animated figure, the heme group of one subunit, shown in the little circular window, is kept in one place


https://baike.baidu.com/item/%E7%BA%BF%E7%B2%92%E4%BD%93/376884?fromModule=lemma_inlink
https://baike.baidu.com/item/%E8%B7%A8%E8%86%9C%E8%9B%8B%E7%99%BD/6212690?fromModule=lemma_inlink
https://baike.baidu.com/item/%E7%94%B5%E5%AD%90%E4%BC%A0%E9%80%92%E9%93%BE/10106757?fromModule=lemma_inlink
https://baike.baidu.com/item/%E9%85%B6%E5%A4%8D%E5%90%88%E7%89%A9/12735501?fromModule=lemma_inlink

WA FAOR—GAFTIN S TINE, RES TEHN Ao BIREMGH DT KRR A HHER.
CHWANLEF AR ZE5AR, ARG R GHRAE A : ”*A%%%5ﬁﬁ?$41ﬁ®$,
BLHBRFI RN EE QA LM F TN, IR FRIMAARL, REMNEESATYRDT
Brga%, BHad A FEA FOUANAASTHLE2ERMES . éﬁ&/%%%ﬁ,ﬁ%i%%
T, X QRBRRELSHHRAT; B hikE NTKREIK, ZARKKLZOMBEN, btk
AaBRAL. —2E AR TS, TaRMPRITEHET, RELFAS T REENL, Kl
AAAFRIIE B E Iz, Ao TEABL, AL R P ONKRTELN, RENT THER
BRIk, BES o BRAAELH, T—RIFEFHBIREL LI AL, 5] K EANLRMKGH IZ
B, KILHRENHR, X2 0K G HREE R4 LA,

R BEAREXBO LN KD T, HEAZ>THEH. HRHE L.
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Molecule of the Month By Category By Date By Title

Molecule of the Month: Coronavirus Proteases
Coronavirus proteases are attractive targets for the design of antiviral drugs.

In this world of fast and easy travel, emerging viruses are increasingly becoming a major
danger to world health. Coronaviruses are a notable example. Particularly virulent forms
have emerged from their natural animal hosts and pose a threat to human communities. In
2003, the SARS virus emerged in China from bat populations, moving to civets and finally
to humans. Ten years later, the MERS virus also emerged from bats, transferring in the
Middle East to dromedary camels and then to humans. Recently, another coronavirus has
emerged in China by way of animals in a live market. Structural biology is helping us
understand these dangerous foes, and hopefully will help us develop new ways to fight
them.

Coronavirus Code

Coronaviruses contain a genome composed of a long RNA strand—one of the largest of all
RNA viruses. This genome acts just like a messenger RNA when it infects a cell, and
directs the synthesis of two long polyproteins that include the machinery that the virus
needs to replicate new viruses. These proteins include a replication/transcription complex
that makes more RNA, several structural proteins that construct new virions, and two
proteases. The proteases play essential roles in cutting the polyproteins into all of these
functional pieces.

Main Protease

The main protease of coronavirus makes most of these cuts. The one shown here (PDB
entry 6lu7) is from the SARS-CoV-2 (2019-nCoV) coronavirus that is currently posing
dangers in Wuhan. It is a dimer of two identical subunits that together form two active sites.
The protein fold is similar to serine proteases like trypsin, but a cysteine amino acid and a
nearby histidine perform the protein-cutting reaction and an extra domain stabilizes the SARS-CoV-2 (2019-nCoV) coronavirus main protease, with inhibitor in turquoise.
dimer. This structure has a peptide-like inhibitor bound in the active site.

Download high quality TIFF image &%

M E, BRmEFE G (VA SARS-CoV-2 £ & A AF) LEHNEE EAH KGR R
R, BEARE DT ARE otk M), BEAREERB R —ANERLE, RORTEEAMTLAREK O
ﬁ%%é%,@*%ﬁ%ﬁ%&%w a9 RERPAT ZF QM EN R L, #ohay M RAE 2 T Z R AR,

LEM)E AL B EES T ROKEGIE] T .

k@, TRBFLARMAKE RNA, BRE@MBEHBEEALSEEY, EaB L
Bk REAOMINALARIARGRAZTAORE, QLN HZTLON., ZHEEF, ZREL
w AL FH I &K m%§é%%%éﬁ%5§ﬂ%%%%%,ﬂA%%%*i@ﬁ%b%+%ﬂ&§é
By, B AmE ikt eg@ase s, Brald o T 3pH H & 48 E AL R, O (BT & @ Bsdn B2
e, MmdpdlmEEIa.

B.2 &g v4-F A&k (Molecular of the Month)

17



Exm Ry T ARML, ZRAEGIFAEREHERERTHE?

| The Molecule of the Month 1

Welcome to the Molecule of the Month page!

Each menth since January 1996 o new molecule has been added to the list on this page, which makes this one of the longest running Chemical websites on the internet| The links will take you to a page at one of
the Web sites at a University Chemistry Department or commercial site in the UK, the US, or anywhere in the world, where useful (and hopefully entertainingl), information can be found about a particularly

interesting molecule.
Molecules
Each menth's new molecule will be announced on Twitter [@MoleculeM] and via an RSS newsfeed [htp://www.chm bris.ac.uk/motm/ras.xmi]. That Amaze Us

We are elways happy to receive Molecule of the Month articles from anyone who wishes 1o submit one. Tf you wish ta contribute e MOTM article, there's o document containing all the information yau need

e
What do I need to see the pages properly? m' *

See here for all the details of soffware and helper files you require. In brief, next to each molecule name (scroll down the page) there will be one or more of the following buttons. Clicking sach buttan fakes
you o  different version of the page. as described below.

A page in pdf format. (Requires a Adobe Acrobat viewer).
A page with optional VRML structure files. (Requires a VRML viewer such as Cortona).

A simple HTML-only page with text and images. o, -

P

A page with embedded CHIME structure files. (Requires the CHIME plug-in to be installed on your browser). Buy a book containing mary of these molecules!
A page with mbedded java structurs files. (Requires Java to be enabled on your browsar). P My anl Siman Cotton have compiled a set of some of the most impartant and inferest
his website, as well as may mare hat have hed befare, and published th

A page with embedded javascript structure files. (Requires a browser that supports HTMLS). e

‘you can buy from the Taylor an or from ather anline retaile

See here for a list of the awards and citations received by this page and a disclaimer.

Select y ~

Above is a drop-dewn alphabetical list of all the molecules. Click on your melecule of choice to take you directly to it in the chranalagical table below.

Date Molecule Contributor Location
March 2026 HE I L, - Simon Cotton University of Birmingham
The eye-irmitant in smog .
Cyclo-octasulfur, S, ———
February 2026 ye oroctasuiiul, Ss [y Simon Zhang and Stephen Belding Rugby School, UK
Known a5 Drimstene’ In ancient tmes
Azelaic
HRrRRrfiiae The skin-whitening agent that c: used to make Nylon - R e =
Methyl salicylate e
December 2025 he plant-signaling molecule and minty painkier found in toathpaste and | — simon Cotton Univarsity of Birmingham
L-a-Bor ine
November 2025 e e e e ek T T e e Dane Jeme Universi ty of Ljubljana, Slavenia

TR B/ALLEAAGHE, LFERXNDTHRERRAZS, WEB LN T LM,
S, BAAWR., Tt EsAERLFRREF. BERE LT hase 5L ERE, EF
BIEAE, FHEEOTHTHBBESTHEREL, RHARMESHENTANKRAEA, iLiEH AN EE
STHE A, MELRRXRINFELEFTHREFRKZ.

MIZ T, £MAPTFARNRZHANFEAMESNA, BORAB KLY T (BOK. BR
REEMPE EELOGTHNI ST, NERESTALEGENTHAR, ZREMELEZERE
, Blhe Bt F Q02 EHF LB R AWM E TR, BERAE 26 ek £ A5 550 AR
F, ARNHBEMEARG AT, P TFAEAMBERRERTHOAE, BT LEFRMSEER, T4
PDB £ M# 5 EF R A, MEikikH i@ M sk 2 e ey £ ofF4.0 245,

WA EHEXANAHREYT?

THEE AT (RIEH):

T @ F 304X 2 “Select your molecule” T #2148, EH B A R T#HFHIMAHINGITH T 7k,

ABAF AT R DR T L4, EHPTHENNZHSTHELEN BN @,

X
~~

See here for a list of the awards and citations received by this page and a disclaimer.

|Se|ect your molecule ~ \

Above is a drop-down alphabetical list of all the molecules. Click on your molecule of choice to take you directly to it in the chronological table below.

F B R A i) 50 & 4K
M T 7 69 A& R et a8 5 HED T BT R A BT, e
& A B # (Date) . %-F % #x (Molecule) . T & iz & (Versions) . 7 #k % (Contributor) 5 #.4J (Location)
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Date Molecule Versions Contributor [Location]

March 2026

| ———| Simon Cotton University of Birmingham

Cyclo-octasulfur, Sg ||

Fabruary 2026 o nes [ Simon Zhang and Stephen Belding Rugby School, UK

Azelai . "
January 2026 T IE SR =] Paul May Bristol University
Methyl e [
December 2025 “The plant:signaliing molecule and m ller found in toothpaste and = Simon Cotton University of Birmingham
mouthwash
November 2025 E ‘ B‘""“"""'“V"""'“‘ L] Dane Jemc University of Ljubljana, Slovenia
An unnatursl aming acid us an neutron capture therapy for combating cancer W
October 2025 ool L] Paul May Bristol University
They make parrats colaurfull W
Fensic
pi 2025 il jiron(111) or [Fe(N({SiMes)3)3] % Simon Cotton University of Birmingham

A pianeer of three-coordination
5-Aminolevulinic Acid (5-ALA) el

August 2025 The "pink drink” used in fluarescence-guided Ben Warburton and Claudia Orellana
surgery o dentty cancerous cels =

Pyridine [F—

Hereford Sixth Form College

July 2025 L == Shangizo Yang and Stephen Belding Rugby School, UK
Ketene L]
June 2025 “The molecule nked with vaging-associated g injury (EVALT) =] Simen Cotton University of Birmingham
May 2025 Sl ey Paul May Bristol University
A new non-addictive painkiller W
AZT (Zidovudine) e | g
LIS The frst antetroviral medication appraved for treaing HIV |~ | Loy CTSE LT SRR
2 N
PR ARG FE DT, MEZYTHEM. KL,
Ammonia

A very important molecule for biological organisms to make proteins or nucleic acids
by QH, and Niloy Kumar Das
Shahjalal Science & Technology University. Bangladesh

Molecule of the Moath - June 2013
Introduction

Ammonia or azane is a compound of nitrogen and hydrogen with the formula NHy. It is a colorless gas with a characteristic pungent smell, which is very common in toilets sometime. It is used in industry and commerce, and also exists naturally in humans and in the environment. Ammonia i

essential for many biological processes and serves as a precursor for amino acid and nucleotide synthesis. In the environment, ammonia is part of the nitrogen cycle and is produced in soil from bacterial processes. Ammonia is also produced naturally from decomposition of organic matter
including plants and animals.

Sal Ammoniacus

Sal ammoniac is a mineral composed of ammonium chloride. The Romans called the ammonium chloride deposits they collected from near the Temple of Jupiter Amun in ancient Libya 'sal ammoniacus’ (salt of Amun) because of proximity to the nearby temple. It is the earliest known minera
source of ammonia.

Fig: Sal ammoniac is a mineral

Guano & saltpeter
Later alternative sources of ammonia mincral were discovered. Guano and saltpeter played valuable roleas strategic commodity. Guano consists of ammonium oxalate and urate, phosphates, as well as some carth salts and impurities. Guano also has a high concentration of nitrates. Saltpeter is the
mineral form of potassium nitrate (KNO3). Potassium and other nitrates are of great importance for use in fertilizers, and, historically, gunpowder.

Guano?... Well, there's
- = >

2 (NH3) RE—ARRTFE=ZAARTHARN=ZARY ST, J“Hi%%é’] #’M&&T G 3
MR, AR EE, ANBSHIMERILALYS, TLHERR=KMAB. £ T, ARAALRF
BB AERMATKR, RAGHERQREHROXEIR, L-ARF AT GZ ST =4, 4F
AAESAUANAF A SLERELS; Tl AAREIZORLIRHAZ—: £ 83%49 RAH & &
e (GelkF . HBREF), RETERA—FAn,; CRBIRMBFRREIEHLAME, £—F 4
FIeS . BHE ZANE R B A AR BORRG R FHEE, KIED T RHAR, RE4TRR
ARRAE IR E L ; REIRATIR, BAARA T "ﬁ‘i’ﬁ”, AR AR AKETRPTiR, HRARE
SEBTREBARRA, MALERLZ2EIE, TAEAABRIRA IR e 20k, £ 28 A
ZMRKEKAWRBES 1, L FFRRG ) HATF.

B.3 &K% T4k (Protein Spotlight)
EANA, T ELK?
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BH N @ AEARTICLES” (RHB4E) #ALFE, MEBXRA ctri+F 87k, &7 ARG X4

18] 4% B AR K LK.

Bz Mtk FHEEAZE (GFP) X (The greenest of us all) AEAR X L&k, HHAZZER L

ERLE LR R X

LARLFGFPHAAHAYH AL BFRLE, TEREEF LTAH LRI RAERL £ LF LA

“The greenest of us all”Bp 7T 4% %1,

GFP| s5 | ~ v X

Why Pooh luvvs hunny

by Vivienne Baillie Gerritsen published in July 2001

Beekeeping is one of the healthiest professions they say.
Apparently, apiarists have fewer illnesses than most other
humans. They never seem to have cancer or arthritis, or other
kinds of immune disease and they even live longer. Though one
could rightly argue whether the number of beekeepers in the

world represents a significant sample of the human population, it
is a fact that the healing properties of honey, and bee products in
general, have been popular in a number of civilisations for
thousands of years.

Protein(s): Melittin

The greenest of us all

by Vivienne Baillie Gerritsen published in June 2001

Abulb emitting light seems quite natural but...a jellyfish? As early
as the first century, Pliny described the light of Pulmo marinus,
now known as Pelagia noctiluca, a purple jellyfish.
Bioluminescence is a spectacular phenomenon which predates by
far the electric bulb and on which much research has been done
since the 18th century. Jellyfish have been squeezed through

cheesecloth, rubbed onto countless surfaces and submitted to
electrical stimuli; all for the sake of a green glow. Jellyfish are not
the only species to luminesce; corals, sea gooseberries, fish,
bacteria, toadstools, plankton, fungus, glow-worms and many
more also do. And the glow is not only green but for some, yellow,
red, cyan or blue.

Protein(s): Green fluorescent protein (GEB)

Fat, wonderful fat

by Vivienne Baillie Gerritsen published in May 2001

Fat is not a passive depository of grease. Fat is, in effect, quite
precious and fulfils multiple functions in our bodies. Now there's
athought in a day and age where the slightest lipid bump is
deemed ungracious! It cushions our fingertips and eye sockets,
and acts as a shock absorber in our knee joints and heels. It

blankets our internal organs and lines our bellies, seals
perforations within internal organs and may well play a role in
local immune responses. Adolescents need fat to mature sexually,
young women need fat to cope with pregnancy and, in older
women, fat protects bones from the effects of menopause.

Protein(s): Perilipin

GFP 894540 T 1996 SFAk# 2o CIMA — AP =4 22 M) P-4 BARM RIE—A AR, A2 304,
KE 40A. ARFd 11 BEFHI 0 B-r B MR (BAF L), —&K o-3RREF St i, X5 o- ¥Rk
RAIR, THABRZEZTAORGRKER. RTHREG =S LEMZ I, GFP LA K E B LT AR
FHAG, FHEAELXGTY 5 FHEANAL AR, (1A=1020£=0.1 4K )
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The structure of GFP was solved in 1996. It has a novel three-dimensional structure:
the B-can. The overall shape is that of a barrel, with a diameter of 30A and a length of
40A. Eleven tightly fitted staves of B-sheet form the body of the barrel (hence its name)
and an a-helix runs up the axis. The latter forms a scaffolding onto which the
chromophore of the protein is held. Besides the beauty of its 3D structure, GFP protects

the chromophore against photochemical damage and the passage of unwanted,
diffusible ligands.

Green fluorescent protein

Courtesy of phantatomix.com

R ERALTMMRGEARL TFTAHARE? HEECMOGLBFHE,

Whispers

by Vivienne Baillie Gerritsen published in November 2017

We all depend on cues. Without them, the notion of community perhaps a touch of egocentricity - to their means of exchange. But
would not exist. Cues are the cement of society, and their nature though it may seem that individualism is, paradoxically, what

can be very diverse. Birds whistle. Hogs grunt. Plants give off drives communication these days, every signal is a manifestation
scents. Fish use bioluminescence. Slugs release pheromones. of the belonging to a part - however small - of society. Many other
Humans talk. Many species have more than one way of flinging animals have also evolved intricate means of communication.
cues to one another: while capable of emitting sounds, they can Ants, in particular. Over time, these insects have acquired an

also discharge smells, touch each other and make gestures. advanced form of social behaviour driven by these mysterious
Humans, for example, have brought signalling to a peak by adding  invisible cues called pheromones whose effects depend highly on a
clothes, tattoos, piercing, makeup, jewellery and all forms of protein known as odorant receptor co-receptor, or Orco.

bodily transformations to their repertoire to add refinement - and

Protein(s): Orco

Orco, 4 #k Odorant receptor co-receptor, A A thELIR, RERRTERA T RT RBGHIOF
B. CRAERAN AR T, BELAEE&EFFEA%RTHR (OR) L4HRELEY, T iiE Ik EH
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Wk, BB TREAZE LML L, EHRL, Orco FAH TEENEZ AR, 525X
WA TR IS, B4R AR LIRS A REUKRE, OR-Orco &A% %kk,ﬂﬁ%
fARE e s T, #Hd B FHRIIETEF. I, Orco Bk TIREM., kiAo, HF45
Bt g 535 R, R RGBT R, LR, MG, REBEEFXETAEXETER.

What mosquitoes sniff

by Vivienne Baillie Gerritsen published in March 2004

It is hardly the time to talk of mosquitoes when the cold winter Organization, malaria alone is the cause of over two million
winds are still blowing. In milder climates though, mosquitoes are  deaths in Africa, one million of which are children under the age
out and about, causing millions of deaths every year through their  of five. The mosquitoes that transmit the disease belong to more
ability to transmit diseases, such as encephalitis, dengue, yellow than one species and they are collectively known as the

fever and, of course, malaria. According to the World Health anopheline mosquitoes.

Protein(s): Odorant receptor Ori

Odorant receptor Orl (Orl, A& &4 1), &% R (XK k45 Anopheles gambiae % £ 3 &7 5 it
%) P—EHFE AR, BTRERETHAR (OR) ik, AANFHEBBITFALGFI., TR 0LE
R RBETRE G
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C1 #1 A Dotlet #47 3| ke 3t, 2474 7 948 fiktd o
1) # X Dotlet ' M, # A\“browse the resource website ” (3 try the tutorial =T VAZ& H & 52 5] def
4% M Dotlet, & T Msbty2FHd.)
Expasy® Home  About  H

Dotlet W

Proteins & Proleomes  Software tool

e.g. BLAST, UniProt, MSH6, Albumin...

Dotlet is a program for comparing biological sequences by the diagonal plot method to identify regions of close similarity.

0] Read the documentation
‘ Browse the resource website
l %3 Try the tutorial )
N — —

2) & sequencel #= sequence2 ¥ 4 #l# A HBA_HUMAN #= HBA MOUSE #4751,

Window size Scoring matrix
SEQUENCE 1 SEQUENCE2 SAVED SEQUENCES 15 BLOSUM 62

Homo sapiens
— —

Drosophila melanogaster

® %om
[1529 x 1504] # Score at (1:M, 1:M) : -3
3) ZEMRTRE kAR e Rk T & A e KR,
-‘-.‘-\ HBA_HUMAN -
1-\-‘-“‘-._‘_ -
""‘m‘__ .
-_'“"'-,_H__L 4000 ]

[142 x 142] # Score at (72:A, 72:G) : 49
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C2 #| A EMBOSS Explorer # 17 % 7] to 3

1) 479 EMBOSS Explorer 5 47-F & : https://www.bioinformatics.nl/emboss-explorer, ZAZ5 FALE

¥ b 3% 3] kb 3t ALIGNMENT GLOBAL, &&425 % needle.

ALIGNMENT
extractalign

ALIGNMENT
CONSENSUS
cons
consambig
megamerger
merger

ALIGNMENT
DIFFERENCES
diffseq

ALIGNMENT
DOT PLOTS
dotmatcher

dotpath
dottup
polydot

ALIGNMENT
GLOBAL
est2geno

needleall

stretcher

ALIGNMENT
LOCAL

[ sort alphabetically ] l

EMBOSS explorer

needle

Needleman—Wunsch global alignment of two sequences (L )

Unshaded fields are optional and can safely be ignored. (hide optional fields)

Input section

Select an input sequence. Use one of the following three fields:

1. To access a sequence from a database, enter the USA here:
2. To upload a sequence from your local computer, select it here: | sz | SRiERH

3. To enter the sequence data manually, type here: 4

Select an input sequence. Use one of the following three fields:
1. To access a sequence from a database, enter the USA here:
2. To upload a sequence from your local computer, select it here: | i+ | Rk

3. To enter the sequence data manually, type here: 4

2) 7£ UniProt (3% E 45 % AE  # N 52k JE alpha 2 40% & 5 7] & B % HBA_ANSIN, £ 4% sequence,

& download, 12 °T/32| £ & & /57|, FIIETAF3 &JE alpha 4% & 5 7] 4% B %% HBA_ANSAN

57,

UniProt # BLasT Align Peptidesearch 1D mapping SPARQL Ui

|Function
Hames & Taxonomy

Subcellular Locatlon

PTH|/Processing
Exprassion
Interaction
Structure

Family & Domains

Saguenco

Similar Proteins

% P01990 - HBA_ANSIN

Pratein’ | Hemoghobin subunit alpha-a Aming aclds
Gene' | HBAA Prateln
. , pyistence’

Statust | = UniProths reviewsd (Swiss-Prot)
_ o X o Annotation
organksm® | Ansar indicus [Bar-haaded poose] (Anas indica) -

143 o to sequemse)

Evidence at pratein level

3

Entry Feature wiswear Publications External links Histary
& Teals - & Dewnlead & Add Adddapublication  Entry Teedback

Function’
Irechead in oxygen transport from the lung tethe varoes penpheral tissues,
Features
Showing features far hinding site

S OE 3 4 Downlesd

" a = a " [ - - B I m 1 1
4
|
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https://www.bioinformatics.nl/emboss-explorer

i

Subcellular Location SEqUEnCE'

Sequence  Complate
status
PTM/Processing
Seealso zequencein UniPare or sequence clusters in Unifef

Expression

Tools - i Add  Highlight = Copy sequence
Interaction Length 142 Last updated F0O0T-01-232
Structure Mass [Da] 15458

MO5 Checksum' 9160390BABLI0AI0NT FADEOFEICIRRS
18 28 3a 48 58 & 76 jils) o
Family & Domains MWLSAADKTY WKGWFSKISG HAEEWSAETL ERMFTAYPOT KTYFPHFOLOQ HESAQIKAHE KEWAALVEA WVKHIDOIAGE LSKLSDLHAG
|5@quun(‘e 168 118 i1@ 150 148
ELRVOFVRRE FLEHCELWUY  ATHHPSALTA EVHASLOKSL COVGTULTOE YR
similar Proteins
Keywords

Technicalterm = #3D-structure
#Direct protein sequencing
Sequence databases

PIR - AD23E11 0 HAGSI

»ap |PO1989 |HBA_ANSAN Hemnglobin subunit alpha-b 0S5=Anser anser anser OX=8844 GN=HBAA PE=1 5V=3
NV S AADETNVEGVE SEIGCHARE T GARTLERNF TATPOTETYFPHF DLOHG SAQT EAHG

EEVAAAL VEAVNHIDDIAGAL SELDLHAQKLRVDPYNFEFLGHCFLVVVAIHHPSALTE
EVHASLDEFLCAVGTVLTAKYR

Sap [P01990 [HBA_ANSIN Hemnglobin subunit alpha-A 0S=Anser indicus (¥=884f GN=HBAA FE=1 V=0
ML S DK TNV G VR SR T S HARE Y G AR TLERNF TAYPOTE TYFPHFDLOHG SAQTKAHS
KEVVAALVEAYNHIDDT AGAL SELSDLHAQKLEVDPVNFEFLGHCFLVYVATHHP SALTA

EVHASLDEFLCAVGTVLTAETR
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3)¥ & 71 3 X needle A2 A 3y AAE P £ 458 2K TNt 9 4E [ EBLOSUMG62(EMBOSS #4461, ¥ B A1 1+ 5 4E

12 (END GAP PENALTY) 7 7§ 4*(No).

Select an input sequence. Use one of the following three fields:
1. To access a sequence from a database, enter the USA here:| ]
2. To upload a sequence from your local computer, select it here: | s # | Fsmseer
VL5 ALK THVEGYR SK LS GHARE YoAE1LENIF TAVPQTKTTFFHFDLHG

KKVVAALVEAVNHIDDIAG ALSKL SPDLHAGKLRVIP VNFKFLGHCFLYVVAT I
A1

SALT.
EVHASLUKFLCAVG TVLTAKYR
3. To enter the sequence data manually, type here: z

Select an input sequence. Use one of the following three fields:
1. To access a sequence from a database, enter the USA here:| |
2. To upload a sequence from your local computer, select it here: | itfeszt | sitmzet

VLS AADKTHYRGVF SK 1 GHARE YG ARTLERNF TAYPQTK TYFPRFDLGHS
SAQIKAHG
KEVAAALVEAVNHIDDTAG ALSKL SDLHAQKLRVDP VNFEKFLGHCFLYVVAT
HHPSALTP
EVHASLDKFLCAVG TVLTAKYR
3. To enter the sequence data manually, type here: 4|

Matrix file. Use one of the following two fields:
1. To access a standard EMBOSS data file, enter the name here:[EBLOSUMG2 |
(default is EBLOSUMEZ for protein, EDNAFULL for nucleic) —
2. To upload a data file from your local computer, select it here: \ VERESLIE | R

Ity 10
(default Is 10.0 for any sequence)

Gap extension penalty o5
lelault is 0.5 for any sequence)
Additional section

Apply end gap penalties.?|[No_~

4) &k Submit #42, JLAVAE, MBETER. MBERET, BR BRI

EH =ML B E F

# bBxtend penalty: WO

#

# Length: 142

H# Identity: 1397142 (97, 9%)
# Similaritwy: 139,142 (97.9%)
# Gap=: 0142 0 0.0%)
# Score: T16.0

#

#

1 MVLSAADKETHNVEGVE SEISGHAREYGAETLEEMFTAYPQTETYFFHEDLY

1 ]'|'[‘ii'LSMDKTNVKGVFSKIQGHEEEYGEETLERHFT&YPQTKTYFPHFDLQ

51 HGSAQTEAHGEEWVAAL VEAVINHIDDIAGALSEL SDLHAQELEYVD

PVHNFE
FEEEREEEE et t et e e e e e e e e e e e

51 HESAQTEAHCEEVAAALVEAVNHIDDIAGALSEL SDLHAQELEVDPVNFE

101 FLGHCFLYVVATHHP SALTAEVHASLDEFLCAWGTVLTAKYE 142

101 FLGHCFLVVVATHHE SALTPEVHASLDEFLCAVGTVLTAKYER 142

1t
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5. [/

Q1: Dotlet Wy 9 F15F SIEMNIEFER D AT EE RN, BINRERE
Q1 & MBI F#ATSHRIETE R T B FiEm, BHRENRE—R=.

Window size Scoring matrix
SEQUENCE 1 SEQUENCE 2 SAVED SEQUENCES 15 BLOSUM 62 (=]
Homo sapiens
o
@
7]
&
The basic procedure
First of all, here's a presentation of ast1et's menu bar:
Figure 1: The dst1e+ menu bar
Horizontal marnu Mat manu Zoom manu
Input button Vartical saquanca manu Sliding window msize manu Compute button

I_LI |
u.wtl seq 2 _, seq_1 Blosunez . | G [ = L_,uee

The basic procedure has the following steps:

Q2:4n M 7T A3 & T ¥ PDF M A5

Q2 E—— T U3 T & PDF, 124 MM MmN A3 X &, LA RNeRHF (& E-Study) 3
T 3 e A AR T Ko

1% HFHk: RFFE APP

11 TRLERLRAHFE (FRIZERARE)

1.2 8% (A% R IKF AU 40

1.3 ¥k >R LR B|F 5] E T

1.4 #ENF 2 ¥ — 4%k — T H—ik PDF

15 ®ATKE: X E -4 M A KRR %L PDF

2 M sp+ib e R (st )

2.1 3% % % 464 Tampermonkey (idiz)

2.2 % Greasy Fork 44 %= B #t% T # PDF My A5t %%
2.3 fm ARk — 4 i — B A L A hE T 4 PDF #42
24 AHREERE, BTHETH
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Q3: NCBI 1 Al A2 & KA, AT 2T AKHE NCBI 4957 58?7 tbAZ NCBI k€ At 2 48407

Q3 HW—— Ltk K . FIIEE. BRI, AR AR, & 04 F 8Tl A EBI KA,
fagAatbAek, NCBI 9% &% & @, thie s XN R RETEF H—A T @ T AR EPTA A X5 8T XA
HEWE, EBl TREZSZANDEAELRRNE L, HFHES —RILEGI T A, R E R Hi
R GEAE ERF XTI i3 NCBI £5F, HAF % ohae =T vk A EBI,

6. NNBG

G2A A RFENALLE
G2B X|FMAELE

G2C HFEANAEL
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G2A ARXRFAANEL
#] B Mesh. Uniprot. EPMC #e £ 4 K 5F A dkk &8 8 T 7 @) &KX ABGI1E o
1#% AT e & AR EE, £ Mesh FIRE AR LS, BledFk: aphid fosmle & & RS

P450 Cytochrome P-450 Enzyme System.

ﬁ Search Tree View MeSH on Demand MeSH 2025 About Suggestions Contact Us

AphIdS MeSH Descriptor Data 2026

Details Qualifiers MeSH Tree Structures Concepts

MeSH Heading  Aphids
Tree Number(s) B01.050500.131.617412.165
Unique ID  D001042
RDF Unique Identifier  http:/id.nim.nih.gov/mesh/D001042
Annotation  do not use /drug eff for Insecticides: TN 111
Scope Note  Afamily (Aphididae) of small insects, in the suborder Sternorrhyncha, that suck the juices of plants. Important genera include Schizaphis and Myzus. The
latter is known to .c_g@:nlﬁtnan 100 virus diseases between plants. o
Entry Term(s)  Aphididae S
Lice, Plant
Louse, Plant
Myzus
Plant Lice
Plant Louse
Schizaphis
Registry Numbers  txid27482
txid13163
txid13261
Related Numbers  (xid13163
txid13261
Previous Indexing  Insects (1966-1971)
Public MeSH Note 72
History Note 72
Date Introduced  1972/01/01
Last Updated  2020/08/13

Cytochrome P-450 Enzyme System MesH Descriptor Data 2026

Detalls Qualifiers MeSH Tree Structures Concepts

MeSH Heading Cytochrome P-450 Enzyme System
Tree Number(s) D08.244.453
D08.811.682.690.708.170
D12.776.422.220.453
Unique ID  D003577
RDF Unique Identifier  http://id.nim.nih.gov/imesh/D003577

general or unspecif prefer specific cytochrome P-450's
Scope Note A superfamily of hundreds of closely related HEMEPROTEINS found throughout the phylogenetic spectrum, from animals, plants, fungi, to bacteria. They
include complex (MIXED FUNCTION OXYGENASES). In animals, these P-450 enzymes serve two major functions: (1)

biosynthesis of steroids, fatty acids, and bile acids; (2) metabolism of endogenous and a wide variety of exogenous substrates, such as toxins and drugs
(BIOTRANSFORMATION). They are classified, according to their sequence similarities rather than functions, into CYP gene families (>40% homology) and
subfamilies (>59% homology). For example, enzymes from the CYP1, CYP2, and CYP3 gene families are ible for most drug
Entry Term(s) | CYP450 Family
| CYP450 Superfamily
| Cytochrome P-450
Cytochrome P-450 Enzyme
Cytochrome P-450 Enzymes
Cytochrome P-450 Families
Cytochrome P-450 Monooxygenase
Cytochrome P-450 Oxygenase
Cytochrome P-450 Superfamily
Cytochrome P-450-Dependent Monooxygenase
\ Cytochrome P450

2,78 uniprot ¥ 1% & A%EF P 49 P450 A B, KBRSy, Hlhe: CYP6CY3

Searching in

UniProtKB -

Protein Name [DE]
Protein Name [DE] P450 Remove

Organism [0S]

AND ~ Organism [0OS] ~ 80765 x Remove

Type * in the search box to search for all values for the selected field.



Status & Tools - < Download (137) View: Cards O Table ® £ Customizecolumns «f Share -

Unreviewed (TrEMBL) Protein Names a Gene Names & Organism a
(137) (Cotton aphid)
Taxonomy [J HEWNF2 HBWNF2_APHGO Cytochrome P450 CYP6CY3-2 Aphis gossypii 393 AA
80765 x (Cotton aphid)
Filter by taxonomy O AOA9POIL43 AOA9POIL43_APHGO  Cytochrome P450 APHIGO_LOCUS1144 Aphis gossypii 366 AA
(Cotton aphid)
Group by
Taxonom [J ADA9POJ5X0 AOASPOJ5X0_APHGO  Cytochrome P450 APHIGO_LOCUST269 Aphis gossypii 517 AA
Y (Cotton aphid)
Keywords
[J ADA218PI25 ADA218PI25_APHGO Cytochrome P450 APHIGO_LOCUS4750 Aphis gossypii 511AA
Gene Ontology (Cotton aphid)
EnzymeClass AOAIPOIWIS AOA9POIWIS_APHGO  Cytochrome P450 APHIGO_LOCUS2903 Aphis gossypii  S513AA E
Cotton aphid
Proteins with ¢ phid)
Binding site (121) O ADA9POJIT2 AOA9POJIT2_APHGO  Cytochrome P450 APHIGO_LOCUS11314  Aphisgossypii 509 AA

(Cotton aphid)
Catalytic activity (1)

) ADA9PONDS52 AOASPOND52_APHGO  Cytochrome P450 APHIGO_LOCUS1469 Aphis gossypii 482 AA
Cofactors (137) (Cotton aphid)
Compositional bias (3)

[ AOA9PONDE2 ADA9POND62_APHGO  Cytochrome P450 APHIGO_LOCUS1469 Aphis gossypii 382 AA
DNA binding (1) (Cotton aphid)
More items

AOA9PONF97 AOA9PONF97_APHGO  Cytochrome P450 APHIGO_LOCUS2905 Aphis gossypii 476 AA
- L e Y ]

3. VAZ Publications ¥ 2| £ A #8) LF, 26 TV EPMS L4744 &, #4718 7 M3 2 mittm,

sivsenn | sywumuiie Frov R Ui | 395 (g W sequenive)
Source Gene' | CYP6CY3-2 Protein ‘ Evidence at transcript level
UniProtkB iewed existence!
TE:'IIB'I-_O 1 unreviewe Status’ | UniProtKB unreviewed (TrEMBL)
(g ) L _ " Annotation | ,js)
Organism’ | Aphis gossypii (Cotton aphid) score!
Category
Sequences (1) . S . i
Entry Feature viewer Publications External links History

Study type
Add a publication

Publication for H6WNF2:

Small scale (1)

tﬁmplification of a cytochrome P450 gene is associated with resistance to neonicotinoid Submission

insecticides in cotton aphids, Aphis gossypii (Glover). Submitted to EMBL/GenBank/DDBJ
databases (DEC-2011) 5
Shi X., Wang K.
Cited in
Cited for NUCLEOTIDE SEQUENCE 0
Category Sequences
Source  UniProtKB unreviewed (TrEMBL)
Search Query
Export Understanding the results coum®\clear all
TITLE:(Amplification of a cytochrome P450 gene is associated ) X s 1

RESULTS: 1
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D)

TITLE:(Amplification of a cytochrome P450 gene is associated )

Advanced search | Recent history

Abstract
Figures (4)

Free full text »

Citations & |mpa:l
Data

Similar Articles
Funding

Amplification of a cytochrome P450 gene is @ annotations
associated with resistance to neonicotinoid I fullext (07
insecticides in the aphid Myzus persicae. @
:;:::-;n AM 1, Foster SP, Oliphant L, Denholm | @, Field LM @, Millar NS , Williamson MS, 6 et citation

Author information » P, Open PDF

Plos Genetics, 24 Jun 2010, 6(6):21000999
https://doi.org/10.1371/journal.pgen. 1000999 PMID: 20585623 PMCID: PMC2891718
@ Free full text in Europe PMC

Share this article == w [ f

Abstract

ver, recent

A RHFARET PAS0 0945 T iR,

o RARBEIKIR, IRABHREMAIR, HRaRILTGH

AAAE R CGhe BAE R

mpp & & PAS0 EERLA3IRAE FE 9T, Fa LiAeA
RBFo EREZHBEAT, ZAEHSTERLHETK, Kk
T HHB RN . m A B CAR T AR AR 5 S, A
RS it — AR I AR H T A B TAR A BT,
s & & PAS0 B A A —AP iR K699 F LA kT aRiE — R
Ko Az Tt R AR KR T

FAE A2 84 P450

mAL & & PASO B kT HT A £k N o A LR AR 2
A SR 68, BAYERERT AR Gs T BER
AT, mER> AL 20 FhAFL 46 PASO BE, A1 F 4k
W& 42 60 A, HAnfEIERF AR A, XRAE NS
REERKBERAEHRERTRRY AT, FE LR
F A E 49 B AR A W & 169 m A & & PAS0 B R AR A9 o

RETA D NZEHH R LPIIARKE, REAAARA—
BB ROMEERL, RBIPAHRETGFHR, Pl
M, SEREIHEAR IR, R R SAE At RATE TR AR
RN S S AREG R DR, Qs W T aH
Fh . FAELART R0 BORM ARG fh. miL ek
P450 Bl &AM X I SR P 8 5 —E 5 K
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Cytochrome P450 3A4 (top) bound to erythromycin
(bottom).



— e 32 7] B

B AT a T & CYP3A4, X & —P EAMRA T 24 if 2 RAF T BAE A dgmie e & P4S0, #1571,
EAPERREAE T A—F sty Bhdh, Blde, CARERAFLEE BRIIIT, ZHLE), LaMt#4e
THE. #BF (£2). FHE (2F) UAIMHRLEZREHWFHMRTME.

R, BEXRFLT, @itk P450 BeAT 3| KOGRETRAERAEFTILEL T %, #ld, CYP3A4 2
AR ZCBALT (R35) IR TEFRRTHINPRE . XA ETSMH B R AT LA HIRG R
BoEN, A28 F AR R ARG AR, R, B KA AR, EAENE P RAS RRB LR KT,

47 5 P450

EAAEFEGMA T T LIRFE Bmihe % PASO BE, Blhe, BTRLAKR 7 LA R EXHMER, Lo b
HERAFEAGHE R ERAE EMT. FEMHF SR —ARIAST, 2WH@miReF PAS0 B, TR
S A AL, KR TR F R B4 T AR R LM 2582,

s F

mie &% PA50 Befr iEF migi b el
S RIEALT WK FEE B S REAER o Blde, 3
smfe & & PAS0 B4R A B SR, 4
A& A Ao D ARBATE 51 5069 2GR
8 R BB FE A4t s S iAo |
LM P 6 XA EE R A Ay mlie & & P450,
CAE G ARE AR PAT AN B R KN @mie
Cytochrome P450 14alpha-sterol demethylase (left) and NADPH:adrenodoxin CP él] é% ﬁj [ﬁ’&iﬂ' :f—}]g Eﬁ_ éﬁ {‘}E‘X &7% o ’%’; éﬁ ° ?

reductase with adrenodoxin (right). ﬁ"] é/J @j{% g /6\5% /7 }i };‘L j‘;%ﬂ'% tﬁ .5’— o
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G2B M HFAAK L

A3t RITRIFARGENZR KA EFAARXEE, AT R ET W BAE A 247 947,

BHANCBl 22 A THd kR iz AR AMEZE L, #A Gene KA T ZAFTMALR, T—kit
HRiFAHF 57 (RefSeq) . #8% Li#kAn T F512 8. B T A& A Primer-BLAST 34751 4i%+t, #r
NAR LG A AR QPCR 3| 4t it i G, TRATESAMNZARAETRRALR (mipf. HE)
bt 69 & &

Europe PMC 44 Lk 4 & 8938 75% 1, 5 NCBI & PubMed R E S B T &, 124 PR HE F i
XAZEA G, HERELERZLE RV AT R AARE O, hxEs Hxo

EBI # Ensembl AFABH AT, NG ERNEEXEM TR HEZZRAEAF LR, BT
Ensembl & A Z A B A ek LOHFMIZE ., SFLF-NETLEMA AL BHEA, i@id Compara £ 3k
L ARB B AWM PR RAR, RBXELZETAEMNEARGERATRAMT 258, LELA
T

CNCB Al T AL HFER AT R AAANRZ T B Ry, 0546 KR E R E GSA Uik L
B AP At %K, HACNCB FTHE AR BHETRE &, & E Lk

UniProt & AR EBRHRRFE. EZLEFTHXEARRDR G, REFEHTHXEONFL,
UniProt R 254038248, TTHM AL &R Lk by £F M XRTF EMB; Bl T EREIFE S0 5,
TmiegiifeZ QRMEAERNRNLYG, ABERONRFEREXER L.

W PDB A T&aZMT. FZLEFAAXZEOH g4, I PDB TH AT 547X 4 Ak
Bz SR =R A 642 B

&FE&&AME: NCBI ff ik Beik T4 425 4%+, Europe PMC X # L#kpt = 472, UniProt 424
& O RE i, EBI 89 Ensembl 5T A A& B 48 TT#LAL, CNCB #RFE #4846 M55 %, PDB AhR L#15 &
FRIMNGFEWMRAR D, LEATRE REF X LR AT Lok,

33



G2C FJFEAAR L

HE=H, REZF T NCBI. EBI. CNCB ¥ ¥ AAMHE & XBEANALANREEA AT, &
— ¥ #&T OpenLB. PubMed. EPMC. % M % L akte % -F & 94475 &, THMEIAH X5 T AR,
RFNHF AR, BORFLEFEDRLEIRE, FAIHELREAZTA ZF) Thiaka, HERK
O, BHE. AKRXKFZH AN THEME A, £ ABC WU E R, EMBOSS #4669 £ &
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