Smt3 gene

flybase 
· synonyms: SUMO, dSmt3, DmSmt3, l(2)04493
· The 1.5 and 2.5 kb smt3 transcripts are detected in embryos, larvae, and adults. The 1.5 kb transcript is most abundant in larvae.
· InterPro: Ubiquitin domain; Rad60/SUMO-like domain; Small ubiquitin-related modifier, chordates; Ubiquitin-related domain
· The phenotypic classes of alleles include: cell cycle defective; phenotype; lethal - all die before end of embryonic stage; female semi-sterile; lethal.

found in Dm genome_RNAi_v14 frequent hitter list:
	Number of 'hits' (=positive phenotypes)
	Total number of phenotype entries
	Percentage of hits
	Entrez Gene ID
	Gene Symbol
	notes

	34
	44
	77.3
	33981
	smt3
	the same as the one we identified in Ld
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Human protein turnover [h]:
	Protein Accession
	Gene
	Description
	Whole Turnover
	Whole Half-Life
	Whole Chi2
	Cytoplasm Turnover
	Cytoplasm Half-Life

	IPI00827816
	SUMO4
	SMT3 suppressor of mif two 3 homolog 4 precursor
	18.71
	999.00
	0.03
	18.89
	 

	IPI00798011
	SUMO3
	Putative uncharacterized protein SUMO3
	18.99
	
	-0.49
	27.22
	522.71

	IPI00917683
	SUMO1
	Putative uncharacterized protein SUMO1
	12.68
	30.70
	0.01
	30.87
	 





UniProtKB/Swiss-Prot for SUMO3 Gene 
SUMO3_HUMAN,P55854
Ubiquitin-like protein which can be covalently attached to target lysines either as a monomer or as a lysine-linked polymer. Does not seem to be involved in protein degradation and may function as an antagonist of ubiquitin in the degradation process. Plays a role in a number of cellular processes such as nuclear transport, DNA replication and repair, mitosis and signal transduction. Covalent attachment to its substrates requires prior activation by the E1 complex SAE1-SAE2 and linkage to the E2 enzyme UBE2I, and can be promoted by an E3 ligase such as PIAS1-4, RANBP2 or CBX4 (PubMed:11451954, PubMed:18538659, PubMed:21965678). Plays a role in the regulation of sumoylation status of SETX (PubMed:24105744).

Among its related pathways are TGF-Beta Pathway and Biosynthesis of the N-glycan precursor (dolichol lipid-linked oligosaccharide, LLO) and transfer to a nascent protein.

Mol Biol Evol. 2015 Nov 4. pii: msv242. [Epub ahead of print]
Evolution of SUMO Function and Chain Formation in Insects.
Ureña E1, Pirone L2, Chafino S1, Pérez C2, Sutherland JD2, Lang V3, Rodriguez MS3, Lopitz-Otsoa F2, Blanco FJ4, Barrio R5, Martín D6.
Author information
Abstract
SUMOylation, the covalent binding of Small Ubiquitin-like Modifier (SUMO) to target proteins, is a posttranslational modification that regulates critical cellular processes in eukaryotes. In insects, SUMOylation has been studied in holometabolous species, particularly in the dipteran Drosophila melanogaster, which contains a single SUMO gene (smt3). This has led to the assumption that insects contain a single SUMO gene. However, the analysis of insect genomes shows that basal insects contain two SUMO genes, orthologous to vertebrate SUMO1 and SUMO2/3. Our phylogenetical analysis reveals that the SUMO gene has been duplicated giving rise to SUMO1 and SUMO2/3 families early in Metazoan evolution, and that later in insect evolution the SUMO1 gene has been lost after the Hymenoptera divergence. To explore the consequences of this loss, we have examined the characteristics and different biological functions of the two SUMO genes (SUMO1 and SUMO3) in the hemimetabolous cockroach Blattella germanica and compared them with those of Drosophila Smt3. Here, we show that the metamorphic role of the SUMO genes is evolutionary conserved in insects, although there has been a regulatory switch from SUMO1 in basal insects to SUMO3 in more derived ones. We also show that, unlike vertebrates, insect SUMO3 proteins cannot form polySUMO chains due to the loss of critical lysine residues within the N-terminal part of the protein. Furthermore, the formation of polySUMO chains by expression of ectopic human SUMO3 has a deleterious effect in Drosophila. These findings contribute to the understanding of the functional consequences of the evolution of SUMO genes.

Insect Biochem Mol Biol. 2014 Nov;54:80-8. doi: 10.1016/j.ibmb.2014.09.003. Epub 2014 Sep 21.
Sumoylation modulates 20-hydroxyecdysone signaling by maintaining USP protein levels in Drosophila.
Wang J1, Wang S2, Li S3.
Author information
Abstract
The nuclear receptor complex for the insect steroid hormone, 20-hydroxyecdysone (20E), is a heterodimer of EcR and USP. It has been shown that Drosophila EcR and USP can be sumoylated in mammalian cells, but it is unknown whether EcR-USP sumoylation naturally occurs in Drosophila. In Drosophila cells, USP, but not EcR, was sumoylated by Smt3, the only Drosophila SUMO protein. The presence of EcR enhanced USP sumoylation, which is further enhanced by 20E treatment. In addition to the Lys20 sumoylation site, five potential acceptor lysine residues in USP were predicted and verified. Mutation of the USP sumoylation sites or reduction of smt3 expression by RNAi attenuated 20E-induced reporter activity. Moreover, in the salivary glands, reducing smt3 expression by RNAi decreased 20E-induced reporter activity, gene expression, and autolysosome formation. Importantly, at least partially, the smt3 RNAi-mediated reduction in 20E signaling resulted from decreased protein levels of USP. In conclusion, sumoylation modulates 20E signaling by maintaining USP protein levels in Drosophila.

Biochimie. 2010 Oct;92(10):1306-14. doi: 10.1016/j.biochi.2010.06.007. Epub 2010 Jun 16.
Smt3 is required for the immune response of silkworm, Bombyx mori.
Xu HP1, Hao W, He D, Xu YS.
Author information
Abstract
SUMO works in a similar way as ubiquitin to alter the biological properties of a target protein by conjugation. The homologous gene of SUMO named BmSmt3 was identified for the first time in silkworm. The expression of BmSmt3 was enhanced in the fat body of silkworm after immune challenge. However, the expression of BmSmt3 after immune challenge was almost invariant in silk gland, which is the nonimmune organ in silkworm. In addition, the expression of BmRelA and CecropinB1 was decreased significantly in pupae after the BmSmt3 was knocked down in vivo. According to our results, BmSmt3 might participate in the immune response through regulating the expression of BmRelA gene, which can further regulate the expression of antibacterial peptide subsequently in silkworm.


[image: http://ars.els-cdn.com/content/image/1-s2.0-S030090841000221X-gr9.gif]
Highest dose of dsRNA only reduced mRNA levels by 25%!!!



Peptide sequences

>Ldec_smt3_genomic_CDS
MGDEKKSNEAEHINLKVLGQDNAVVQFKIKRHTPLRKLMTAYCERAGISTQVVRFRFDGN
PINDTDTPTTLDMEEGDTIEVYQQQTGGHC

>FBpp0078984 type=protein; loc=2L:complement(6967028..6967300); ID=FBpp0078984; name=smt3-PA; parent=FBgn0264922,FBtr0079356; dbxref=FlyBase:FBpp0078984,FlyBase_Annotation_IDs:CG4494-PA,GB_protein:AAF52470.1,REFSEQ:NP_477411,GB_protein:AAF52470,FlyMine:FBpp0078984,modMine:FBpp0078984; MD5=42886776929d7ed4886f867bfa0665ad; length=90; release=r6.09; species=Dmel; 
MSDEKKGGETEHINLKVLGQDNAVVQFKIKKHTPLRKLMNAYCDRAGLSMQVVRFRFDGQPINENDTPTSLEMEEGDTIE
VYQQQTGGAP

>gi|91079536|ref|XP_970781.1| PREDICTED: small ubiquitin-related modifier 3 [Tribolium castaneum]
MGDEKKSNETEHINLKVLGQDNAVVQFKIKKHTPLRKLMGAYCERAGLSMQVVRFRFDGTPINETDTPTS
LGMEEGDTIEVYQQQTGGYC

>gi|66549336|ref|XP_623227.1| PREDICTED: small ubiquitin-related modifier 3 isoform 1 [Apis mellifera]
MSDEKKETKTESEHINLKVLGQDSAVVQFKIKKHTPLRKLMNAYCDRVGLAIAAVRFRFDGQPINELDTP
TTLEMEEGDTIEVYQQQTGGGLC

>gi|357623385|gb|EHJ74563.1| ubiquitin-like protein SMT3 [Danaus plexippus]
MADEKKGESEHINLKVLGQDNAIVQFKIKKHTPLRKLMNAYCDRAGLSMQVVRFRFDGQPINENDTPTSL
EMEEGDTIEVYQQQTGGVLV

CLUSTAL O(1.2.1) multiple sequence alignment


gi|66549336|ref|XP_623227.1|      MSDEKKETKTESEHINLKVLGQDSAVVQFKIKKHTPLRKLMNAYCDRVGLAIAAVRFRFD
FBpp0078984                       MSDEK--KGGETEHINLKVLGQDNAVVQFKIKKHTPLRKLMNAYCDRAGLSMQVVRFRFD
gi|357623385|gb|EHJ74563.1|       -MADE--KKGESEHINLKVLGQDNAIVQFKIKKHTPLRKLMNAYCDRAGLSMQVVRFRFD
Ldec_smt3_genomic_CDS             MGDEK--KSNEAEHINLKVLGQDNAVVQFKIKRHTPLRKLMTAYCERAGISTQVVRFRFD
gi|91079536|ref|XP_970781.1|      MGDEK--KSNETEHINLKVLGQDNAVVQFKIKKHTPLRKLMGAYCERAGLSMQVVRFRFD
                                     ::  .  *:***********.*:******:******** ***:*.*::  .******

gi|66549336|ref|XP_623227.1|      GQPINELDTPTTLEMEEGDTIEVYQQQTGGGLC
FBpp0078984                       GQPINENDTPTSLEMEEGDTIEVYQQQTGGAP-
gi|357623385|gb|EHJ74563.1|       GQPINENDTPTSLEMEEGDTIEVYQQQTGGVLV
Ldec_smt3_genomic_CDS             GNPINDTDTPTTLDMEEGDTIEVYQQQTGGHC-
gi|91079536|ref|XP_970781.1|      GTPINETDTPTSLGMEEGDTIEVYQQQTGGYC-
                                  * ***: ****:* ****************   

Nucleotide sequences

>gi|372467926|gb|JN603588.1| Leptinotarsa decemlineata ubiquitin-like smt3 mRNA, partial cds
ACGATTCCGATTCGATGGGAACCCAATAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGA
GATACCATTGAAGTATACCAACAGCAAACTGGTGGACACTGTTAAATATGCGTTTTAAAAGTAAACTACC
TTAATATTATTCTGTCTTAATGTTAATGTCTTTAAAATTAAAGTAGATTTATGTAAAATAGACCTTTTAA
GTTAACTTATAATTTTGTATTTTTATTATGGATGAGCAGAATGCGTGTCTATGGATTTGAAGTGGCCT

>Ldec_smt3_genomic_mRNA
CTTTGGCGCTCTTTCACACGGAGCCGGCCATCATTAGCAAGCTCGAAGCAGCAAGTTTGCAGTCAAGTTTGGTATTTGTTTACTGATAACTTGCATTAATCAATTAATAAATTTGTGTAGTTTGGTGTTGGTAGAGTCTTATTTTCACTTAGAATCTTCCACAAAATCTAGTAAAAATGGGTGATGAGAAAAAG
TCTAACGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGAGCGTGCT
GGTATCAGCACGCAGGTAGTACGATTCCGATTCGATGGGAACCCAATAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACCATTGAAGTATACCAACAGCAAACTGGTGGACACTGTTAAATATGCTTTTAAAAGTAAACTACCTTAATATTATTCTGTCTTAATGTTAATGTCTTTAAAATTAAAGTAGATTTATGTAAAATAGACTTTTAAGTTAACTTATAATTTTGTATTTTTATTATGGATGAGCAGAATGCATGTCTATGGATTTGAAGTGGCCTCCCATGTAGTTTCAAGGACATGTTTTTGTTTTAGGACAATTCTTATTCGTTAGAAACAAATTCACTGGTTCATCCTATCAACATTCAAAAGTTAAGATGTAAGGTCTGATTTTTGTATTTGAAGAATGGAAATAAACACACAA
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>Ldec_smt3_genomic_CDS
ATGGGTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGAGCGTGCTGGTATCAGCACGCAGGTAGTACGATTCCGATTCGATGGGAACCCAATAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACCATTGAAGTATACCAACAGCAAACTGGTGGACACTGTTAA

CLUSTAL O(1.2.1) multiple sequence alignment


gi|372467926|gb|JN603588.1|      ------------------------------------------------------------
Ldec_smt3_genomic                CTTTGGCGCTCTTTCACACGGAGCCGGCCATCATTAGCAAGCTCGAAGCAGCAAGTTTGC
                                                                                             

gi|372467926|gb|JN603588.1|      ------------------------------------------------------------
Ldec_smt3_genomic                AGTCAAGTTTGGTATTTGTTTACTGATAACTTGCATTAATCAATTAATAAATTTGTGTAG
                                                                                             

gi|372467926|gb|JN603588.1|      ------------------------------------------------------------
Ldec_smt3_genomic                TTTGGTGTTGGTAGAGTCTTATTTTCACTTAGAATCTTCCACAAAATCTAGTAAAAATGG
                                                                                             

gi|372467926|gb|JN603588.1|      ------------------------------------------------------------
Ldec_smt3_genomic                GTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAGGATA
                                                                                             

gi|372467926|gb|JN603588.1|      ------------------------------------------------------------
Ldec_smt3_genomic                ATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTT
                                                                                             

gi|372467926|gb|JN603588.1|      ----------------------------------ACGATTCCGATTCGATGGGAACCCAA
Ldec_smt3_genomic                ACTGTGAGCGTGCTGGTATCAGCACGCAGGTAGTACGATTCCGATTCGATGGGAACCCAA
                                                                   **************************

gi|372467926|gb|JN603588.1|      TAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACCATTGAAGTAT
Ldec_smt3_genomic                TAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACCATTGAAGTAT
                                 ************************************************************

gi|372467926|gb|JN603588.1|      ACCAACAGCAAACTGGTGGACACTGTTAAATATGCGTTTTAAAAGTAAACTACCTTAATA
Ldec_smt3_genomic                ACCAACAGCAAACTGGTGGACACTGTTAAATATGCT-TTTAAAAGTAAACTACCTTAATA
                                 ***********************************  ***********************

gi|372467926|gb|JN603588.1|      TTATTCTGTCTTAATGTTAATGTCTTTAAAATTAAAGTAGATTTATGTAAAATAGACCTT
Ldec_smt3_genomic                TTATTCTGTCTTAATGTTAATGTCTTTAAAATTAAAGTAGATTTATGTAAAATAGAC-TT
                                 ********************************************************* **

gi|372467926|gb|JN603588.1|      TTAAGTTAACTTATAATTTTGTATTTTTATTATGGATGAGCAGAATGCGTGTCTATGGAT
Ldec_smt3_genomic                TTAAGTTAACTTATAATTTTGTATTTTTATTATGGATGAGCAGAATGCATGTCTATGGAT
                                 ************************************************ ***********

gi|372467926|gb|JN603588.1|      TTGAAGTGGCCT------------------------------------------------
Ldec_smt3_genomic                TTGAAGTGGCCTCCCATGTAGTTTCAAGGACATGTTTTTGTTTTAGGACAATTCTTATTC
                                 ************                                                

gi|372467926|gb|JN603588.1|      ------------------------------------------------------------
Ldec_smt3_genomic                GTTAGAAACAAATTCACTGGTTCATCCTATCAACATTCAAAAGTTAAGATGTAAGGTCTG
                                                                                             

gi|372467926|gb|JN603588.1|      ----------------------------------------------------
Ldec_smt3_genomic                ATTTTTGTATTTGAAGAATGGAAATAAACACACAAGAGGCGTTCTAGTGTAA


>Ldec_smt3_genomic_CDS
ATGGGTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTG
TAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGAGCGTGCTGG
TATCAGCACGCAGGTAGTACGATTCCGATTCGATGGGAACCCAATAAACGATACCGATACCCCAACCACA
TTAGACATGGAAGAAGGAGATACCATTGAAGTATACCAACAGCAAACTGGTGGACACTGTTAA

>gi|442626485:223-495 Drosophila melanogaster smt3, transcript variant A (smt3), mRNA
ATGTCTGACGAAAAGAAGGGAGGTGAGACCGAGCACATCAACCTGAAGGTCCTCGGCCAGGACAACGCCG
TCGTCCAGTTCAAGATCAAGAAGCACACACCCTTGAGGAAGCTGATGAACGCCTACTGCGACCGTGCCGG
ACTCTCCATGCAGGTGGTGCGCTTCCGTTTCGACGGACAGCCCATCAACGAGAACGACACTCCGACCTCG
CTGGAGATGGAGGAGGGCGACACCATCGAGGTTTACCAGCAGCAGACTGGTGGCGCTCCATAA

>gi|642917562:181-453 PREDICTED: Tribolium castaneum small ubiquitin-related modifier 3 (LOC659377), mRNA
ATGGGTGACGAAAAGAAGAGCAATGAAACGGAACATATCAACTTGAAAGTACTGGGACAAGATAATGCCG
TCGTCCAGTTCAAGATCAAAAAGCACACCCCTCTCAGGAAGCTGATGGGGGCTTATTGTGAAAGAGCGGG
CTTGAGCATGCAGGTCGTGAGGTTCCGATTTGATGGAACCCCAATCAACGAGACGGACACTCCAACATCC
CTCGGGATGGAAGAGGGGGACACGATCGAAGTGTACCAGCAACAAACTGGCGGATATTGTTAA

>gi|571540173:190-471 PREDICTED: Apis mellifera small ubiquitin-related modifier 3 (smt3), transcript variant 1, mRNA
ATGTCTGACGAAAAGAAGGAAACTAAGACAGAATCAGAGCACATAAATTTGAAAGTGCTAGGACAAGATA
GTGCAGTGGTTCAATTTAAAATTAAAAAGCACACACCACTCAGGAAATTAATGAATGCTTATTGTGATCG
TGTGGGCTTGGCAATAGCAGCAGTAAGGTTTAGATTTGATGGACAACCTATAAATGAATTGGATACACCA
ACTACTCTTGAAATGGAAGAAGGAGATACAATAGAAGTTTATCAACAACAAACAGGAGGAGGATTGTGTT
GA

>(gi|357623376:c58889-58872, c58733-58617, c58183-58046) Danaus plexippus, whole genome shotgun sequence
ATGGCAGATGAAAAAAAGGGTGAAAGCGAGCACATCAACTTGAAAGTATTAGGACAGGATAATGCTATTG
TCCAGTTCAAAATAAAGAAACACACACCTCTAAGAAAGTTGATGAATGCGTATTGTGATCGAGCGGGTCT
ATCTATGCAAGTTGTTAGATTCAGATTTGATGGTCAGCCTATTAATGAAAACGACACACCAACATCACTT
GAAATGGAAGAAGGTGACACAATAGAAGTTTACCAGCAGCAGACGGGAGGCGTTCTAGTGTAA


Ldec vs Tcast (longest hit 11 nt):

CLUSTAL O(1.2.1) multiple sequence alignment


Ldec_smt3_genomic_CDS      ATGGGTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAG
gi|642917562:181-453       ATGGGTGACGAAAAGAAGAGCAATGAAACGGAACATATCAACTTGAAAGTACTGGGACAA
                           ******** ** ** ***   ** *** * ***** *********** ***** ** ** 

Ldec_smt3_genomic_CDS      GATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACA
gi|642917562:181-453       GATAATGCCGTCGTCCAGTTCAAGATCAAAAAGCACACCCCTCTCAGGAAGCTGATGGGG
                           ******** ** ** ** ***** ***** *  ** ** *** * ***** ******   

Ldec_smt3_genomic_CDS      GCTTACTGTGAGCGTGCTGGTATCAGCACGCAGGTAGTACGATTCCGATTCGATGGGAAC
gi|642917562:181-453       GCTTATTGTGAAAGAGCGGGCTTGAGCATGCAGGTCGTGAGGTTCCGATTTGATGGAACC
                           ***** *****  * ** **  * **** ****** **  * ******** ***** * *

Ldec_smt3_genomic_CDS      CCAATAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACCATTGAA
gi|642917562:181-453       CCAATCAACGAGACGGACACTCCAACATCCCTCGGGATGGAAGAGGGGGACACGATCGAA
                           ***** ***** ** ** ** *****  *  * *  ******** ** ** ** ** ***

Ldec_smt3_genomic_CDS      GTATACCAACAGCAAACTGGTGGACACTGTTAA
gi|642917562:181-453       GTGTACCAGCAACAAACTGGCGGATATTGTTAA
                           ** ***** ** ******** *** * ******

Ldec vs Amell (longest hit 17 nt):

CLUSTAL O(1.2.1) multiple sequence alignment


Ldec_smt3_genomic_CDS      ------ATGGGTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTC
gi|571540173:190-471       ATGTCTGACGAAAAGAAGGAAACTAAGACAGAATCAGAGCACATAAATTTGAAAGTGCTA
                                    *   *  ** ***     *  *** * ** ***** ** ***** ** ** 

Ldec_smt3_genomic_CDS      GGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTG
gi|571540173:190-471       GGACAAGATAGTGCAGTGGTTCAATTTAAAATTAAAAAGCACACACCACTCAGGAAATTA
                           ** ** **** *** ** ******** ***** ** *  ** ** **  * ****** * 

Ldec_smt3_genomic_CDS      ATGACAGCTTACTGTGAGCGTGCTGGTATCAGCACGCAGGTAGTACGATTCCGATTCGAT
gi|571540173:190-471       ATGAATGCTTATTGTGATCGTGTGGGCTTGGCAATAGCAGCAGTAAGGTTTAGATTTGAT
                           ****  ***** ***** ****  **  *    *     * **** * **  **** ***

Ldec_smt3_genomic_CDS      GGGAACCCAATAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACC
gi|571540173:190-471       GGACAACCTATAAATGAATTGGATACACCAACTACTCTTGAAATGGAAGAAGGAGATACA
                           **  * ** ***** **    ***** ***** **  * ** ***************** 

Ldec_smt3_genomic_CDS      ATTGAAGTATACCAACAGCAAACTGGTGGACACTGTTAA---
gi|571540173:190-471       ATAGAAGTTTATCAACAACAAACAGGAGGAGGATTGTGTTGA
                           ** ***** ** ***** ***** ** ***   *  *     

Region selection
ALL CDS:
 
CLUSTAL O(1.2.1) multiple sequence alignment


gi|571540173:190-471             ATGTCTGACGAAAAGAAGGAAACTAAGACAGAATCAGAGCACATAAATTTGAAAGTGCTA
(gi|357623376:c58889-58872,      ATGGCAGATGAAAAAAAGGG---TG------AAAGCGAGCACATCAACTTGAAAGTATTA
Ldec_smt3_genomic_CDS            ATGGGTGATGAGAAAAAGTCTAACG------AAGCTGAACACATCAACTTGAAGGTACTC
gi|442626485:223-495             ATGTCTGACGAAAAGAAGGGAGGTG------AGACCGAGCACATCAACCTGAAGGTCCTC
gi|642917562:181-453             ATGGGTGACGAAAAGAAGAGCAATG------AAACGGAACATATCAACTTGAAAGTACTG
                                 ***   ** ** ** ***             *    ** ** ** **  **** **  * 

gi|571540173:190-471             GGACAAGATAGTGCAGTGGTTCAATTTAAAATTAAAAAGCACACACCACTCAGGAAATTA
(gi|357623376:c58889-58872,      GGACAGGATAATGCTATTGTCCAGTTCAAAATAAAGAAACACACACCTCTAAGAAAGTTG
Ldec_smt3_genomic_CDS            GGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTG
gi|442626485:223-495             GGCCAGGACAACGCCGTCGTCCAGTTCAAGATCAAGAAGCACACACCCTTGAGGAAGCTG
gi|642917562:181-453             GGACAAGATAATGCCGTCGTCCAGTTCAAGATCAAAAAGCACACCCCTCTCAGGAAGCTG
                                 ** ** ** *  **  * ** ** ** ** ** ** *  ** ** **  * ** **  * 

gi|571540173:190-471             ATGAATGCTTATTGTGATCGTGTGGGCTTGGCAATAGCAGCAGTAAGGTTTAGATTTGAT
(gi|357623376:c58889-58872,      ATGAATGCGTATTGTGATCGAGCGGGTCTATCTATGCAAGTTGTTAGATTCAGATTTGAT
Ldec_smt3_genomic_CDS            ATGACAGCTTACTGTGAGCGTGCTGGTATCAGCACGCAGGTAGTACGATTCCGATTCGAT
gi|442626485:223-495             ATGAACGCCTACTGCGACCGTGCCGGACTCTCCATGCAGGTGGTGCGCTTCCGTTTCGAC
gi|642917562:181-453             ATGGGGGCTTATTGTGAAAGAGCGGGCTTGAGCATGCAGGTCGTGAGGTTCCGATTTGAT
                                 ***   ** ** ** **  * *  **  *    *     *  **  * **  * ** ** 

gi|571540173:190-471             GGACAACCTATAAATGAATTGGATACACCAACTACTCTTGAAATGGAAGAAGGAGATACA
(gi|357623376:c58889-58872,      GGTCAGCCTATTAATGAAAACGACACACCAACATCACTTGAAATGGAAGAAGGTGACACA
Ldec_smt3_genomic_CDS            GGGAACCCAATAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACC
gi|442626485:223-495             GGACAGCCCATCAACGAGAACGACACTCCGACCTCGCTGGAGATGGAGGAGGGCGACACC
gi|642917562:181-453             GGAACCCCAATCAACGAGACGGACACTCCAACATCCCTCGGGATGGAAGAGGGGGACACG
                                 **    ** ** ** **    ** ** ** **  *  * *  ***** ** ** ** ** 

gi|571540173:190-471             ATAGAAGTTTATCAACAACAAACAGGAGGAGGATTGTGTTGA-
(gi|357623376:c58889-58872,      ATAGAAGTTTACCAGCAGCAGACGGGAGGCGT-TCTAGTGTAA
Ldec_smt3_genomic_CDS            ATTGAAGTATACCAACAGCAAACTGGTGGACA-CTGT---TAA
gi|442626485:223-495             ATCGAGGTTTACCAGCAGCAGACTGGTGGCGC-TCCA---TAA
gi|642917562:181-453             ATCGAAGTGTACCAGCAACAAACTGGCGGATA-TTGT---TAA
                                 ** ** ** ** ** ** ** ** ** **            * 
								  
								
>Ldec_smt3_genomic_mRNA
CTTTGGCGCTCTTTCACACGGAGCCGGCCATCATTAGCAAGCTCGAAGCAGCAAGTTTGCAGTCAAGTTTGGTATTTGTTTACTGATAACTTGCATTAATCAATTAATAAATTTGTGTAGTTTGGTGTTGGTAGAGTCTTATTTTCACTTAGAATCTTCCACAAAATCTAGTAAAAATGGGTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGAGCGTGCTGGTATCAGCACGCAGGTAGTACGATTCCGATTCGATGGGAACCCAATAAACGATACCGATACCCCAACCACATTAGACATGGAAGAAGGAGATACCATTGAAGTATACCAACAGCAAACTGGTGGACACTGTTAAATATGCTTTTAAAAGTAAACTACCTTAATATTATTCTGTCTTAATGTTAATGTCTTTAAAATTAAAGTAGATTTATGTAAAATAGACTTTTAAGTTAACTTATAATTTTGTATTTTTATTATGGATGAGCAGAATGCATGTCTATGGATTTGAAGTGGCCTCCCATGTAGTTTCAAGGACATGTTTTTGTTTTAGGACAATTCTTATTCGTTAGAAACAAATTCACTGGTTCATCCTATCAACATTCAAAAGTTAAGATGTAAGGTCTGATTTTTGTATTTGAAGAATGGAAATAAACACACAA

XXXXXXXXXXX  CDS
XXXXXXXXXXX  qPCR amplicon for Ld_smt3

>Ldec_smt3_region
CTTTGGCGCTCTTTCACACGGAGCCGGCCATCATTAGCAAGCTCGAAGCAGCAAGTTTGCAGTCAAGTTTGGTATTTGTTTACTGATAACTTGCATTAATCAATTAATAAATTTGTGTAGTTTGGTGTTGGTAGAGTCTTATTTTCACTTAGAATCTTCCACAAAATCTAGTAAAAATGGGTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGAGCGTGCTGGTATCAGCACGCAGGTAGTACGATTCCGATTCGATGGGAACCCAATAAACGA

	dsRNA region BLAST report

BLASTn

against nt (>80% identity): 
Dendroctonus ponderosae Seq01027039, whole genome shotgun sequence
Sequence ID: gb|APGK01027029.1|Length: 2048Number of Matches: 1
Related Information
Range 1: 1032 to 1147GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	114 bits(126)
	9e-22
	95/116(82%)
	0/116(0%)
	Plus/Plus


Query  200   CGAAGCTGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAA  259
             |||||| |||   |||||| |||| ||||| || ||||||||||| || || ||||||||
Sbjct  1032  CGAAGCCGAAGGTATCAACGTGAAAGTACTAGGGCAGGATAATGCCGTTGTACAATTCAA  1091

Query  260   AATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGAGCGTGCTG  315
             |||||| ||||||||| || | |||||||| ||||| || || |||||| | ||||
Sbjct  1092  AATCAAAAGACATACTGCTCTTAGGAAACTCATGACTGCATATTGTGAGAGAGCTG  1147


[bookmark: 462366845]Dendroctonus ponderosae Seq01027116, whole genome shotgun sequence
Sequence ID: gb|APGK01027106.1|Length: 1302Number of Matches: 1
Related Information
Range 1: 1134 to 1236GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	100 bits(110)
	2e-17
	84/103(82%)
	0/103(0%)
	Plus/Plus


Query  213   ATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACAT  272
             ||||||||||| || || || ||||||||||| || || ||||||||||| || ||||||
Sbjct  1134  ATCAACTTGAAAGTCCTTGGGCAGGATAATGCGGTGGTACAATTCAAAATTAAAAGACAT  1193

Query  273   ACTCCTTTGAGGAAACTGATGACAGCTTACTGTGAGCGTGCTG  315
             |||||  | |||||||| ||||| || || |||||  | ||||
Sbjct  1194  ACTCCACTTAGGAAACTCATGACTGCATATTGTGAAAGAGCTG  1236


[bookmark: 662207256]PREDICTED: Diaphorina citri small ubiquitin-related modifier 3 (LOC103514036), transcript variant X2, misc_RNA
Sequence ID: ref|XR_541627.1|Length: 1190Number of Matches: 1
Related Information
Gene-associated gene details
Range 1: 257 to 358GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	95.1 bits(104)
	8e-16
	82/102(80%)
	0/102(0%)
	Plus/Plus


Query  206  TGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAA  265
            ||| ||||| |||||||||||||| || ||||||||   ||| |||||||||||||||||
Sbjct  257  TGAGCACATTAACTTGAAGGTACTTGGGCAGGATAACAATGTTGTTCAATTCAAAATCAA  316

Query  266  GAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGA  307
            ||    ||| ||  |||| || || ||||  |||||||||||
Sbjct  317  GAAGGGTACCCCACTGAGAAAGCTCATGAATGCTTACTGTGA  358


[bookmark: 662207254]PREDICTED: Diaphorina citri small ubiquitin-related modifier 3 (LOC103514036), transcript variant X1, mRNA
Sequence ID: ref|XM_008478902.1|Length: 1310Number of Matches: 1
Related Information
Gene-associated gene details
Range 1: 257 to 358GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	95.1 bits(104)
	8e-16
	82/102(80%)
	0/102(0%)
	Plus/Plus


Query  206  TGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAA  265
            ||| ||||| |||||||||||||| || ||||||||   ||| |||||||||||||||||
Sbjct  257  TGAGCACATTAACTTGAAGGTACTTGGGCAGGATAACAATGTTGTTCAATTCAAAATCAA  316

Query  266  GAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGA  307
            ||    ||| ||  |||| || || ||||  |||||||||||
Sbjct  317  GAAGGGTACCCCACTGAGAAAGCTCATGAATGCTTACTGTGA  358



against insects (> 80% identity): 

Leptinotarsa decemlineata ubiquitin-like smt3 mRNA, partial cds
Sequence ID: gb|JN603588.1|Length: 278Number of Matches: 1
Related Information
Range 1: 1 to 33GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	60.8 bits(66)
	8e-07
	33/33(100%)
	0/33(0%)
	Plus/Plus


Query  335  ACGATTCCGATTCGATGGGAACCCAATAAACGA  367
            |||||||||||||||||||||||||||||||||
Sbjct  1    ACGATTCCGATTCGATGGGAACCCAATAAACGA  33


[bookmark: 641657498]PREDICTED: Acyrthosiphon pisum small ubiquitin-related modifier 3-like (LOC100573014), partial mRNA
Sequence ID: ref|XM_008182146.1|Length: 385Number of Matches: 1
Related Information
Gene-associated gene details
Range 1: 183 to 249GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	62.6 bits(68)
	2e-07
	54/67(81%)
	0/67(0%)
	Plus/Plus


Query  241  ATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTTGAGGAAACTGATGACAGCTT  300
            || |||| || ||||| ||||||||||  || ||||||||||| || || ||||  ||||
Sbjct  183  ATACTGTTGTACAATTTAAAATCAAGAAGCACACTCCTTTGAGAAAGCTCATGAACGCTT  242

Query  301  ACTGTGA  307
            | |||||
Sbjct  243  ATTGTGA  249


PREDICTED: Diaphorina citri small ubiquitin-related modifier 3 (LOC103514036), transcript variant X2, misc_RNA
Sequence ID: ref|XR_541627.1|Length: 1190Number of Matches: 1
Related Information
Gene-associated gene details
Range 1: 257 to 358GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	95.1 bits(104)
	4e-17
	82/102(80%)
	0/102(0%)
	Plus/Plus


Query  206  TGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAA  265
            ||| ||||| |||||||||||||| || ||||||||   ||| |||||||||||||||||
Sbjct  257  TGAGCACATTAACTTGAAGGTACTTGGGCAGGATAACAATGTTGTTCAATTCAAAATCAA  316

Query  266  GAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGA  307
            ||    ||| ||  |||| || || ||||  |||||||||||
Sbjct  317  GAAGGGTACCCCACTGAGAAAGCTCATGAATGCTTACTGTGA  358


PREDICTED: Diaphorina citri small ubiquitin-related modifier 3 (LOC103514036), transcript variant X1, mRNA
Sequence ID: ref|XM_008478902.1|Length: 1310Number of Matches: 1
Related Information
Gene-associated gene details
Range 1: 257 to 358GenBankGraphicsNext MatchPrevious Match
	Alignment statistics for match #1

	Score
	Expect
	Identities
	Gaps
	Strand

	95.1 bits(104)
	4e-17
	82/102(80%)
	0/102(0%)
	Plus/Plus


Query  206  TGAACACATCAACTTGAAGGTACTCGGTCAGGATAATGCTGTAGTTCAATTCAAAATCAA  265
            ||| ||||| |||||||||||||| || ||||||||   ||| |||||||||||||||||
Sbjct  257  TGAGCACATTAACTTGAAGGTACTTGGGCAGGATAACAATGTTGTTCAATTCAAAATCAA  316

Query  266  GAGACATACTCCTTTGAGGAAACTGATGACAGCTTACTGTGA  307
            ||    ||| ||  |||| || || ||||  |||||||||||
Sbjct  317  GAAGGGTACCCCACTGAGAAAGCTCATGAATGCTTACTGTGA  358
Bottom of Form



off-target candidate sequences [help]
	mis=0
	mis=1
	mis=2
	name of off-target candidate sequence

	4
	3
	2
	gi|24639834|ref|NM_078493.2| Drosophila melanogaster CG4206-PA (Mcm3) mRNA, complete cds

	
	
	

	0
	2
	5
	gi|24644939|ref|NM_141495.2| Drosophila melanogaster CG2791-PA (CG2791) mRNA, complete cds

	
	
	

	0
	1
	6
	gi|28573829|ref|NM_176166.1| Drosophila melanogaster CG33156-PE, isoform E (CG33156) mRNA, complete cds

	
	
	

	0
	1
	6
	gi|28573831|ref|NM_176167.1| Drosophila melanogaster CG33156-PB, isoform B (CG33156) mRNA, complete cds

	
	
	

	0
	1
	6
	gi|28573827|ref|NM_176165.1| Drosophila melanogaster CG33156-PA, isoform A (CG33156) mRNA, complete cds

	
	
	

	0
	1
	6
	gi|28573825|ref|NM_176168.1| Drosophila melanogaster CG33156-PC, isoform C (CG33156) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|45559803|ref|NR_001945.1| Drosophila melanogaster chromosome 3L, complete sequence

	
	
	

	0
	1
	3
	gi|28573610|ref|NM_176246.1| Drosophila melanogaster CG33143-PC, isoform C (CG33143) mRNA, complete cds

	
	
	

	0
	1
	2
	gi|24584652|ref|NM_057224.3| Drosophila melanogaster CG4694-PA (her) mRNA, complete cds

	
	
	

	0
	1
	2
	gi|24581712|ref|NM_164595.1| Drosophila melanogaster CG15632-PB, isoform B (Taf12L) mRNA, complete cds

	
	
	

	0
	0
	9
	gi|24582393|ref|NM_058063.3| Drosophila melanogaster CG4494-PA (smt3) mRNA, complete cds

	
	
	

	0
	0
	5
	gi|24646730|ref|NM_169564.1| Drosophila melanogaster CG9924-PD, isoform D (CG9924) mRNA, complete cds

	
	
	

	0
	0
	5
	gi|24646734|ref|NM_169566.1| Drosophila melanogaster CG9924-PB, isoform B (CG9924) mRNA, complete cds

	
	
	

	0
	0
	5
	gi|24646728|ref|NM_142068.1| Drosophila melanogaster CG9924-PC, isoform C (CG9924) mRNA, complete cds

	
	
	

	0
	0
	5
	gi|24646732|ref|NM_169565.1| Drosophila melanogaster CG9924-PA, isoform A (CG9924) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24585826|ref|NM_165426.1| Drosophila melanogaster CG10392-PA, isoform A (Ogt) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24585828|ref|NM_165427.1| Drosophila melanogaster CG10392-PC, isoform C (Ogt) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|22023969|ref|NM_078896.2| Drosophila melanogaster CG10392-PB, isoform B (Ogt) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24583451|ref|NM_135568.2| Drosophila melanogaster CG6176-PA (Grip75) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|28574425|ref|NM_165131.2| Drosophila melanogaster CG31826-PA (CG31826) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|24662598|ref|NM_140192.1| Drosophila melanogaster CG7607-PA (CG7607) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|19549883|ref|NM_134302.1| Drosophila melanogaster CG10719-PB, isoform B (brat) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|24582399|ref|NM_078773.2| Drosophila melanogaster CG31628-PA (ade3) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|24662344|ref|NM_168424.1| Drosophila melanogaster CG6404-PA, isoform A (CG6404) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|45552406|ref|NM_206004.1| Drosophila melanogaster CG10719-PC, isoform C (brat) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|45550543|ref|NM_139715.3| Drosophila melanogaster CG4867-PA (bc10) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|24639099|ref|NM_166887.1| Drosophila melanogaster CG14779-PA, isoform A (CG14779) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|19549882|ref|NM_057597.2| Drosophila melanogaster CG10719-PA, isoform A (brat) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|24639101|ref|NM_130563.2| Drosophila melanogaster CG14779-PC, isoform C (CG14779) mRNA, complete cds

	
	
	

	0
	0
	3
	gi|24646483|ref|NM_142004.2| Drosophila melanogaster CG8508-PA (CG8508) mRNA, complete cds




splitter BLASTn report (alignment length=[19-21]; mismatches=0; gap opens=0)

insects (taxid:6960)
[image: ]
No transcript has >2 targeting siRNAs (21 nt).
DECISION: NO NEED FOR TRIMMING THE REGION BEFORE DESIGNING dsRNA!
	
	
	



dsRNA Design 1: Target01_1



	dsRNA information



		Primer forward



	Sequence
	TCATTAGCAAGCTCGAAGCA

	Length [nt]
	20

	Tm[°C]
	59.856

	GC[%]
	45.000



	Primer reverse



	Sequence
	CCACCAGTTTGCTGTTGGTA

	Length [nt]
	20

	Tm[°C]
	59.609

	GC[%]
	50.000



	Primer pair penalty
	0.5348



	 
		Amplicon sequence

	TCATTAGCAAGCTCGAAGCAGCAAGTTTGCAGTCAAGTTTGGTATTTGTT
TACTGATAACTTGCATTAATCAATTAATAAATTTGTGTAGTTTGGTGTTG
GTAGAGTCTTATTTTCACTTAGAATCTTCCACAAAATCTAGTAAAAATGG
GTGATGAGAAAAAGTCTAACGAAGCTGAACACATCAACTTGAAGGTACTC
GGTCAGGATAATGCTGTAGTTCAATTCAAAATCAAGAGACATACTCCTTT
GAGGAAACTGATGACAGCTTACTGTGAGCGTGCTGGTATCAGCACGCAGG
TAGTACGATTCCGATTCGATGGGAACCCAATAAACGATACCGATACCCCA
ACCACATTAGACATGGAAGAAGGAGATACCATTGAAGTATACCAACAGCA
AACTGGTGG

	Amplicon length [nt]

	409






	 

	Target information

		Intended target gene
	NA

	Intended target transcripts (hits)
	NA (NA)

	Other targeted gene(s)
	NA

	Other targeted transcripts (hits)
	NA






	 

	Reagent quality



	siRNAs [19 nt]
	On-target
	Off-target
	No-target
	Efficient siRNAs
	Avg efficiency score
	LowComplexRegions
	CAN

	391
	0
	0
	391
	380
	55.78
	0
	0
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