JHBP-like

- expressed exclusively in CPB guts (for now we only know it's expressed in the larval stage) and upregulated in adaptation of larvae to dietary challenges
[image: ]
- presumably upregulated by starvation (not tested)
- possibly bind JH III (or similar high molecular weight hydrophobic molecules)
(Zalewska, 2009) MODEL OF ACTION: JHBPs are synthesised in fat body attached to ATP-synthases. When released into the haemolymph JHBPs bind JH and protect it from degradation before reaching target cells
[image: ]
[image: ]
JHPB-like that are synthesized in the gut might act either as:
- a transporter of JH into the gut tissue to regulate nutrient uptake or
- a binding protein that lowers the bioavailability of JH in the haemolymph and postpones metamorphosis
 [image: ](Galikova and Flatt, 2010)
- JHPB-like proteins have some similarity to Takeout (TO), a Drosophila circadian clock-regulated output protein, a transcriptional target of the central clock. Takeout mRNA is expressed in the head and the cardia (proventriculus), crop (foregut), and antennae -- structures related to feeding. to expression is induced by starvation, which is blocked in all arrhythmic central clock mutants, suggesting a direct molecular link between the circadian clock and the feeding/starvation response. A takeout mutant has aberrant locomotor activity and dies rapidly in response to starvation, indicating a link between locomotor activity, survival, and food status. It is proposed that takeout participates in a novel circadian pathway target that conveys temporal and food status information to feeding-relevant metabolisms and activities (Sarov-Blat, 2000). TO mRNA levels are increased after 9 to 10 hr of food deprivation, and a 2 hr refeeding reverses the starvation effects. Induction is most striking in the adjacent gastrointestinal tract regions where to expression was not detectable under normal conditions. The mechanism by which increased to expression leads to life span extension is not known. Interestingly, takeout is regulated in a circadian fashion. Increasingly, the link between the circadian system, food intake and aging has been observed. The finding that expression of takeout from any of three different tissues (adult neurons, pericerebral fat body, abdominal fat body) extends life span suggests that the life span related functions of takeout could be due to its hypothesized function as a secreted Juvenile Hormone (JH) binding protein. Although it is not known if the JH binding domain of takeout is functional, reduction of JH levels have been linked to increased longevity in grasshoppers. takeout may bind JH in the hemolymph, thereby reducing JH bioavailability. It has been speculated that the insect ecdysone-JH system may be the functional equivalent of the mammalian thyroid hormone-prolactin axis, which controls important aspects of mammalian basal metabolism. Therefore, proteins such as takeout may be important mediators, linking a nutrient sensing network (DR, dSir2, insulin/insulin-like signaling) with an effector network (JH signaling), which in turn controls behavioral and physiological adaptation pathways (Bauer, 2010).

MAIN HYPOTHESIS (presumes that JHBP binds JH to regulate its levels): silencing Ld_JHBP-like genes in CPB will cause the JH to be less protected in the haemolymph and cause its degradation. In this case I would expect the Kr-h1 gene to be downregulated in dsRNAJHBP-like larvae compared to the respective control (see Fig.8 above) and larvae should engage premature larval molting or pupation following increased mortality. 
ALTERNATIVE HYPOTHESIS (presumes that JHBP has a TO-like function independent of JH): silencing Ld_JHBP-like genes in CPB will have no effect on the JH pathway (no difference in expression of Kr-h1), because they function in regulating the food status independently of JH. The changes will however be observed between the dietary challenged CPB larvae and the respected controls, because the larvae won't adapt to increase of PIs in the food and will grow slower. Increased mortality might be observed.

1) CPB paralog search
blastp
>39907578F1523D3250D7674D4F039740 (sequence:mRNA) 236 residues [Scaffold236:14901-31961 - strand] [peptide]
MKMVALKLLTFVALVYTANASTDRELALKLASCLKKVIISGLPSLHIPSHDPLVFNHNLSWHGDIGIASG
TLNVTNLVWHGIPNWSVDIEQFSDDSDSNAILKYTLWWPKFVFTSKYSLYANVALIPTHFAGDLNVTLAS
TTWSGEVNFTKPGFNLIEGVEGLTLSWNSVQVHFDFTGLGPFNGMVSNTLSGFVKGFLDTGAMGNTLGEA
LKTRLNTAWFQHNERIDKILEYCRNN

>F4E66F570E5E9550C0F4789997611A56 (sequence:mRNA) 175 residues [Scaffold323:655550-660567 - strand] [peptide]
MMIMSFCSGTLNVTNMKWYGIPHWNLDVEQLSKDSDSNAILKYTLWWPRFEFLSQYSLETNVALIPGKVS
GYLNVTLASTSWSGEVNFTKPGFNLAEGIEELTLNWNADKVNFDFTGLGIFGNAVSNTMSGLVKAFLDSG
SMGNALGDRLKTRLNTVWFQHNERIDKILEYCRNN

>gi|372467923|gb|AEX93419.1| juvenile hormone binding protein 5p1, partial [Leptinotarsa decemlineata]
MVLLKLLTFVALVYTANAATDRELAIKLAACLKKVIITGLPSVHIPPHDPLVFNHNLSWHGDIGIASGTL
NITDMKWYGIPHWSLDVEQFSKDSDSNAILKYTLWWPRFEFLSEYSLETNVALIPGKVAGYLNVTLASTS
WSGEVN

>gi|372467925|gb|AEX93420.1| juvenile hormone binding protein 5p2, partial [Leptinotarsa decemlineata]
IGFASGTLNVTNMEWYGIPHWSLDVQQFSKDSDSNAVLQYTLWWPKFEFLSEYSLETNVALIPGKVAGYL
NVTLASTSWTGEVNFTKPGFDLTEGIEELTLSWNADKVHFDFTGLGIFNGAISNTISGLVKAYIDSGAMG
NVLGDLLKTRLNTVWFQHN

>gi|372467921|gb|AEX93418.1| juvenile hormone binding protein 3p2, partial [Leptinotarsa decemlineata]
AGYLNVTLASTSWTGEVNFTKPGFDLTEGIEELTLNWNADKVHFDFTGLGIFNGAISNTISGLVKAYIDS
GAMGNVLGDLLKTRWNTVWFQHNERIDKILEYCRNN

>JHBP_full_FR_Consensus_ORF (Sanger sequenced in 2012, unpublished)
MVLLKLLTFVALVYTANAATDRELAIKLAACLKKVIITGLPSVHIPPHDPLVFNHNLSWH
GDIGIASGTLNITNMKWYGIPHWSLDVEQFSKDSDSNAILKYTLWWPRFEFLSEYSLETN
VALIPGKVAGYLNVTLASTSWSGEVNFTKPGFDLTEGIEELTLNWNADKVNFDFTGLGIF
GDAVSNTMSGLVKAFLDSGSMGNALGDRLKTRLNTVWFQHNERIDKILEYCRNN

F4E66F570E5E9550C0F4789997611A56   1 -------------------------------------------------------------MMIMSFCSGTLNVTNMKWYGIPHWNLDVEQLSKDSDSNAILKYTLWWPR
JHBP_full_FR_Consensus_ORF         1 --MVLLKLLTFVALVYTANAATDRELAIKLAACLKKVIITGLPSVHIPPHDPLVFNHNLSWHGDIGIASGTLNITNMKWYGIPHWSLDVEQFSKDSDSNAILKYTLWWPR
gi|372467921|gb|AEX93418.1|        1 --------------------------------------------------------------------------------------------------------------
gi|372467925|gb|AEX93420.1|        1 ----------------------------------------------------------------IGFASGTLNVTNMEWYGIPHWSLDVQQFSKDSDSNAVLQYTLWWPK
gi|372467923|gb|AEX93419.1|        1 --MVLLKLLTFVALVYTANAATDRELAIKLAACLKKVIITGLPSVHIPPHDPLVFNHNLSWHGDIGIASGTLNITDMKWYGIPHWSLDVEQFSKDSDSNAILKYTLWWPR
39907578F1523D3250D7674D4F039740   1 MKMVALKLLTFVALVYTANASTDRELALKLASCLKKVIISGLPSLHIPSHDPLVFNHNLSWHGDIGIASGTLNVTNLVWHGIPNWSVDIEQFSDDSDSNAILKYTLWWPK


F4E66F570E5E9550C0F4789997611A56  50 FEFLSQYSLETNVALIPGKVSGYLNVTLASTSWSGEVNFTKPGFNLAEGIEELTLNWNADKVNFDFTGLGIFGNAVSNTMSGLVKAFLDSGSMGNALGDRLKTRLNTVWF
JHBP_full_FR_Consensus_ORF       109 FEFLSEYSLETNVALIPGKVAGYLNVTLASTSWSGEVNFTKPGFDLTEGIEELTLNWNADKVNFDFTGLGIFGDAVSNTMSGLVKAFLDSGSMGNALGDRLKTRLNTVWF
gi|372467921|gb|AEX93418.1|        1 --------------------AGYLNVTLASTSWTGEVNFTKPGFDLTEGIEELTLNWNADKVHFDFTGLGIFNGAISNTISGLVKAYIDSGAMGNVLGDLLKTRWNTVWF
gi|372467925|gb|AEX93420.1|       47 FEFLSEYSLETNVALIPGKVAGYLNVTLASTSWTGEVNFTKPGFDLTEGIEELTLSWNADKVHFDFTGLGIFNGAISNTISGLVKAYIDSGAMGNVLGDLLKTRLNTVWF
gi|372467923|gb|AEX93419.1|      109 FEFLSEYSLETNVALIPGKVAGYLNVTLASTSWSGEVN------------------------------------------------------------------------
39907578F1523D3250D7674D4F039740 111 FVFTSKYSLYANVALIPTHFAGDLNVTLASTTWSGEVNFTKPGFNLIEGVEGLTLSWNSVQVHFDFTGLGPFNGMVSNTLSGFVKGFLDTGAMGNTLGEALKTRLNTAWF


F4E66F570E5E9550C0F4789997611A56 160 QHNERIDKILEYCRNN
JHBP_full_FR_Consensus_ORF       219 QHNERIDKILEYCRNN
gi|372467921|gb|AEX93418.1|       91 QHNERIDKILEYCRNN
gi|372467925|gb|AEX93420.1|      157 QHN-------------
gi|372467923|gb|AEX93419.1|          ----------------
39907578F1523D3250D7674D4F039740 221 QHNERIDKILEYCRNN



our sequence is most similar to F4E66F570E5E9550C0F4789997611A56 genome sequence

BLASTp genome sequences against insects: 

39907578F1523D3250D7674D4F039740

Select seq gb|AEX93419.1|	juvenile hormone binding protein 5p1 [Leptinotarsa decemlineata]	248	248	61%	3e-81	82%	AEX93419.1
Select seq gb|AEX93420.1|	juvenile hormone binding protein 5p2 [Leptinotarsa decemlineata]	248	248	67%	3e-81	74%	AEX93420.1
Select seq gb|AEX93418.1|	juvenile hormone binding protein 3p2 [Leptinotarsa decemlineata]	174	174	44%	6e-53	76%	AEX93418.1
Select seq ref|XP_014472143.1|PREDICTED: protein takeout-like isoform X1 [Dinoponera quadriceps]	49.7	49.7	61%	3e-05	29%                    XP_014472143.1
Select seq gb|ENN78795.1|	hypothetical protein YQE_04751 [Dendroctonus ponderosae]	49.3	49.3	95%	5e-05	24%	ENN78795.1



F4E66F570E5E9550C0F4789997611A56 
Select seq gb|AEX93420.1|	juvenile hormone binding protein 5p2 [Leptinotarsa decemlineata]	285	285	90%	7e-97	84%	AEX93420.1
Select seq gb|AEX93418.1|	juvenile hormone binding protein 3p2 [Leptinotarsa decemlineata]	191	191	60%	1e-60	86%	AEX93418.1
Select seq gb|AEX93419.1|	juvenile hormone binding protein 5p1 [Leptinotarsa decemlineata]	160	160	48%	8e-48	88%	AEX93419.1


>39907578F1523D3250D7674D4F039740 (sequence:mRNA) 711 residues [Scaffold236:14901-31961 - strand] [cds]
ATGAAAATGGTGGCATTGAAATTACTTACTTTTGTTGCCCTGGTGTATACCGCAAATGCTTCTACAGATA
GAGAGCTTGCTCTTAAATTGGCATCATGTTTGAAGAAAGTGATTATTAGTGGACTTCCATCTCTTCACAT
TCCTTCTCATGACCCTCTTGTTTTTAATCACAACCTATCTTGGCATGGAGACATTGGCATTGCCAGTGGT
ACGTTAAACGTCACCAACCTAGTGTGGCACGGAATTCCCAACTGGAGTGTGGATATTGAACAATTCAGTG
ATGACAGTGACTCAAATGCAATTTTGAAATACACACTGTGGTGGCCAAAATTCGTCTTCACTTCAAAATA
CAGTCTTTATGCAAATGTGGCGTTGATACCCACACACTTTGCCGGAGATTTAAATGTCACCTTAGCCAGC
ACCACTTGGAGTGGTGAAGTCAACTTCACCAAACCAGGTTTCAATCTAATAGAAGGAGTTGAAGGACTTA
CTTTGAGCTGGAATTCTGTACAAGTGCATTTCGACTTCACTGGACTTGGACCTTTCAATGGTATGGTTTC
TAATACACTGAGTGGATTTGTTAAAGGATTCCTCGACACTGGAGCCATGGGAAATACTCTTGGTGAAGCA
CTCAAGACAAGATTGAATACTGCCTGGTTCCAACATAATGAAAGGATCGATAAGATTTTGGAATATTGTA
GGAACAACTAA

>F4E66F570E5E9550C0F4789997611A56 (sequence:mRNA) 525 residues [Scaffold323:655550-660567 - strand] [cds]
ATGATGATAATGTCTTTTTGCAGTGGTACATTGAACGTCACCAACATGAAATGGTATGGAATTCCCCACT
GGAATCTGGATGTTGAACAATTAAGTAAAGACAGTGACTCAAATGCAATCCTCAAATACACACTCTGGTG
GCCAAGATTCGAGTTTCTTTCACAATACAGTCTTGAAACAAATGTGGCTTTGATTCCTGGAAAGGTTTCC
GGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCA
ATCTAGCAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGG
TCTTGGAATTTTCGGTAATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCGTTCCTCGACAGTGGA
AGCATGGGAAATGCTCTTGGGGACCGACTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAACGAAA
GGATCGATAAGATTTTGGAATATTGTAGGAACAAC

>gi|372467922|gb|JN603586.1| Leptinotarsa decemlineata juvenile hormone binding protein 5p1 mRNA, partial cds
GAGTTTTCTTTTGAAGAAGAAATCACTAGAAGTTGAAAATGGTACTATTGAAACTTCTCACTTTTGTTGC
GCTGGTATATACCGCAAATGCTGCTACAGATAGAGAGCTTGCTATCAAACTGGCAGCATGTTTGAAAAAA
GTAATTATAACTGGACTTCCATCTGTTCACATTCCTCCTCATGACCCTCTTGTTTTCAACCACAACCTAT
CTTGGCATGGAGACATTGGCATTGCCAGTGGTACATTGAACATCACCGACATGAAATGGTATGGAATTCC
CCACTGGAGTCTGGATGTTGAACAATTCAGTAAAGACAGTGACTCGAATGCAATCCTTAAATACACACTC
TGGTGGCCAAGATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGG
TTGCCGGATATTTGAATGTCACCTTAGCCAGCACCTCTTGGAGTGGTGAAGTCAATTT

>gi|372467924|gb|JN603587.1| Leptinotarsa decemlineata juvenile hormone binding protein 5p2 mRNA, partial cds
CATTGGCTTTGCCAGTGGTACATTGAACGTCACCAACATGGAATGGTATGGAATTCCCCACTGGAGTCTG
GATGTTCAACAATTCAGTAAAGACAGTGACTCAAATGCAGTCCTCCAATACACACTCTGGTGGCCAAAAT
TCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTT
GAATGTCACCTTAGCCAGCACCTCATGGACTGGTGAAGTCAACTTCACCAAACCAGGTTTCGATCTAACA
GAAGGTATTGAAGAACTTACTTTGAGCTGGAATGCTGACAAAGTGCATTTCGACTTCACCGGTCTTGGAA
TTTTTAATGGTGCAATTTCTAATACAATAAGTGGACTCGTTAAAGCATACATCGACAGTGGAGCCATGGG
AAATGTTCTTGGGGACCTATTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAAC

>gi|372467920|gb|JN603585.1| Leptinotarsa decemlineata juvenile hormone binding protein 3p2 mRNA, partial cds
TTGCCGGATATTTGAATGTCACTTTAGCCAGCACCTCATGGACTGGTGAAGTCAACTTCACCAAACCAGG
TTTCGATCTAACAGAAGGTATTGAAGAACTTACTTTGAACTGGAATGCTGACAAAGTGCATTTCGACTTC
ACCGGTCTTGGAATTTTTAATGGCGCAATTTCTAATACAATAAGTGGACTCGTTAAAGCATACATCGACA
GTGGAGCCATGGGAAATGTTCTTGGGGACCTATTGAAGACAAGATGGAACACTGTCTGGTTCCAACATAA
CGAAAGGATCGATAAGATTTTGGAATATTGTAGGAACAACTGAGATGTTATTTGAACATGTAAATTTCAG
TTAATGAATAATGAATAAACTTTATTTCACTGCAATATTCAAAAAAAAAAAAAAAAAAAAAAAAA

>JHBP_full_FR_Consensus (Sanger sequenced in 2012, unpublished)
TCTTTTGAAGAAGAAATCACTAGAAGTTGAAAATGGTACTATTGAAACTTCTCACTTTTGTTGCGCTGGTATATACCGCAAATGCTGCTACAGATAGAGAGCTTGCTATCAAACTGGCAGCATGTTTGAAAAAAGTAATTATAACTGGACTTCCATCTGTTCACATTCCTCCTCATGACCCTCTTGTTTTCAACCACAACCTATCTTGGCATGGAGACATTGGCATTGCCAGTGGTACATTGAACATCACCAACATGAAATGGTATGGAATTCCCCACTGGAGTCTGGATGTTGAACAATTCAGTAAAGACAGTGACTCAAATGCAATCCTTAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCGATCTAACAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTGATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCATTCCTCGACAGTGGAAGTATGGGAAATGCTCTTGGGGACCGACTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAACGAAAGGATCGATAAGATTTTGGAATATTGTAGGAACAACTGA


ClustalO without 39907578F1523D3250D7674D4F039740:

gi|372467922|gb|JN603586.1|         1 GAGTTTTCTTTTGAAGAAGAAATCACTAGAAGTTGAAAATGGTACTATTGAAACTTCTCACTTTTGTTGCGCTGGTATATACCGCAAATG
gi|372467920|gb|JN603585.1|         1 ------------------------------------------------------------------------------------------
JHBP_full_FR_Consensus              1 ------TCTTTTGAAGAAGAAATCACTAGAAGTTGAAAATGGTACTATTGAAACTTCTCACTTTTGTTGCGCTGGTATATACCGCAAATG
F4E66F570E5E9550C0F4789997611A56    1 ------------------------------------------------------------------------------------------
gi|372467924|gb|JN603587.1|         1 ------------------------------------------------------------------------------------------


gi|372467922|gb|JN603586.1|        91 CTGCTACAGATAGAGAGCTTGCTATCAAACTGGCAGCATGTTTGAAAAAAGTAATTATAACTGGACTTCCATCTGTTCACATTCCTCCTC
gi|372467920|gb|JN603585.1|         1 ------------------------------------------------------------------------------------------
JHBP_full_FR_Consensus             85 CTGCTACAGATAGAGAGCTTGCTATCAAACTGGCAGCATGTTTGAAAAAAGTAATTATAACTGGACTTCCATCTGTTCACATTCCTCCTC
F4E66F570E5E9550C0F4789997611A56    1 ------------------------------------------------------------------------------------------
gi|372467924|gb|JN603587.1|         1 ------------------------------------------------------------------------------------------


gi|372467922|gb|JN603586.1|       181 ATGACCCTCTTGTTTTCAACCACAACCTATCTTGGCATGGAGACATTGGCA-TTGCCAGTGGTACATTGAACATCACCGACATGAAATGG
gi|372467920|gb|JN603585.1|         1 ------------------------------------------------------------------------------------------
JHBP_full_FR_Consensus            175 ATGACCCTCTTGTTTTCAACCACAACCTATCTTGGCATGGAGACATTGGCA-TTGCCAGTGGTACATTGAACATCACCAACATGAAATGG
F4E66F570E5E9550C0F4789997611A56    1 ------------------------------------ATGATGATAATGTCTTTTTGCAGTGGTACATTGAACGTCACCAACATGAAATGG
gi|372467924|gb|JN603587.1|         1 -------------------------------------------CATTGGC-TTTGCCAGTGGTACATTGAACGTCACCAACATGGAATGG


gi|372467922|gb|JN603586.1|       270 TATGGAATTCCCCACTGGAGTCTGGATGTTGAACAATTCAGTAAAGACAGTGACTCGAATGCAATCCTTAAATACACACTCTGGTGGCCA
gi|372467920|gb|JN603585.1|         1 ------------------------------------------------------------------------------------------
JHBP_full_FR_Consensus            264 TATGGAATTCCCCACTGGAGTCTGGATGTTGAACAATTCAGTAAAGACAGTGACTCAAATGCAATCCTTAAATACACACTCTGGTGGCCA
F4E66F570E5E9550C0F4789997611A56   55 TATGGAATTCCCCACTGGAATCTGGATGTTGAACAATTAAGTAAAGACAGTGACTCAAATGCAATCCTCAAATACACACTCTGGTGGCCA
gi|372467924|gb|JN603587.1|        47 TATGGAATTCCCCACTGGAGTCTGGATGTTCAACAATTCAGTAAAGACAGTGACTCAAATGCAGTCCTCCAATACACACTCTGGTGGCCA


gi|372467922|gb|JN603586.1|       360 AGATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTTGAATGTCACCTTAGCC
gi|372467920|gb|JN603585.1|         1 -------------------------------------------------------------TTGCCGGATATTTGAATGTCACTTTAGCC
JHBP_full_FR_Consensus            354 AGATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTTGAATGTCACCTTAGCC
F4E66F570E5E9550C0F4789997611A56  145 AGATTCGAGTTTCTTTCACAATACAGTCTTGAAACAAATGTGGCTTTGATTCCTGGAAAGGTTTCCGGATATTTGAATGTCACCTTAGCC
gi|372467924|gb|JN603587.1|       137 AAATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTTGAATGTCACCTTAGCC


gi|372467922|gb|JN603586.1|       450 AGCACCTCTTGGAGTGGTGAAGTCAATTT-------------------------------------------------------------
gi|372467920|gb|JN603585.1|        30 AGCACCTCATGGACTGGTGAAGTCAACTTCACCAAACCAGGTTTCGATCTAACAGAAGGTATTGAAGAACTTACTTTGAACTGGAATGCT
JHBP_full_FR_Consensus            444 AGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCGATCTAACAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCT
F4E66F570E5E9550C0F4789997611A56  235 AGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCAATCTAGCAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCT
gi|372467924|gb|JN603587.1|       227 AGCACCTCATGGACTGGTGAAGTCAACTTCACCAAACCAGGTTTCGATCTAACAGAAGGTATTGAAGAACTTACTTTGAGCTGGAATGCT


gi|372467922|gb|JN603586.1|           ------------------------------------------------------------------------------------------
gi|372467920|gb|JN603585.1|       120 GACAAAGTGCATTTCGACTTCACCGGTCTTGGAATTTTTAATGGCGCAATTTCTAATACAATAAGTGGACTCGTTAAAGCATACATCGAC
JHBP_full_FR_Consensus            534 GACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTGATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCATTCCTCGAC
F4E66F570E5E9550C0F4789997611A56  325 GACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTAATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCGTTCCTCGAC
gi|372467924|gb|JN603587.1|       317 GACAAAGTGCATTTCGACTTCACCGGTCTTGGAATTTTTAATGGTGCAATTTCTAATACAATAAGTGGACTCGTTAAAGCATACATCGAC


gi|372467922|gb|JN603586.1|           ------------------------------------------------------------------------------------------
gi|372467920|gb|JN603585.1|       210 AGTGGAGCCATGGGAAATGTTCTTGGGGACCTATTGAAGACAAGATGGAACACTGTCTGGTTCCAACATAACGAAAGGATCGATAAGATT
JHBP_full_FR_Consensus            624 AGTGGAAGTATGGGAAATGCTCTTGGGGACCGACTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAACGAAAGGATCGATAAGATT
F4E66F570E5E9550C0F4789997611A56  415 AGTGGAAGCATGGGAAATGCTCTTGGGGACCGACTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAACGAAAGGATCGATAAGATT
gi|372467924|gb|JN603587.1|       407 AGTGGAGCCATGGGAAATGTTCTTGGGGACCTATTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAAC------------------


gi|372467922|gb|JN603586.1|           ------------------------------------------------------------------------------------------
gi|372467920|gb|JN603585.1|       300 TTGGAATATTGTAGGAACAACTGAGATGTTATTTGAACATGTAAATTTCAGTTAATGAATAATGAATAAACTTTATTTCACTGCAATATT
JHBP_full_FR_Consensus            714 TTGGAATATTGTAGGAACAACTGA------------------------------------------------------------------
F4E66F570E5E9550C0F4789997611A56  505 TTGGAATATTGTAGGAACAAC---------------------------------------------------------------------
gi|372467924|gb|JN603587.1|           ------------------------------------------------------------------------------------------


gi|372467922|gb|JN603586.1|           --------------------------
gi|372467920|gb|JN603585.1|       390 CAAAAAAAAAAAAAAAAAAAAAAAAA
JHBP_full_FR_Consensus                --------------------------
F4E66F570E5E9550C0F4789997611A56      --------------------------
gi|372467924|gb|JN603587.1|           --------------------------


old SYBR qPCR primers

2) dsRNA amplicon region selection
consensus from JHBP_full_FR_Consensus and F4E66F570E5E9550C0F4789997611A56 (I decided to use this one for designing dsRNA):
>JHBP-like_consenus1
TCTTTTGAAGAAGAAATCACTAGAAGTTGAAAATGGTACTATTGAAACTTCTCACTTTTGTTGCGCTGGTATATACCGCAAATGCTGCTACAGATAGAGAGCTTGCTATCAAACTGGCAGCATGTTTGAAAAAAGTAATTATAACTGGACTTCCATCTGTTCACATTCCTCCTCATGACCCTCTTGTTTTCAACCACAACCTATCTTGGCATGNNGANANTGNCNTTNNGCAGTGGTACATTGAACNTCACCAACATGAAATGGTATGGAATTCCCCACTGGANTCTGGATGTTGAACAATTNAGTAAAGACAGTGACTCAAATGCAATCCTNAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCANANTACAGTCTTGAAACAAATGTGGCNTTGATTCCTGGAAAGGTTNCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCNATCTANCAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTNATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCNTTCCTCGACAGTGGAAGNATGGGAAATGCTCTTGGGGACCGACTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAACGAAAGGATCGATAAGATTTTGGAATATTGTAGGAACAACTGA

old SYBR qPCR primers

>JHBP-like_dsRNA_region
GCAGTGGTACATTGAACNTCACCAACATGAAATGGTATGGAATTCCCCACTGGANTCTGGATGTTGAACAATTNAGTAAAGACAGTGACTCAAATGCAATCCTNAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCANANTACAGTCTTGAAACAAATGTGGCNTTGATTCCTGGAAAGGTTNCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCNATCTANCAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTNATGCAGTTTCTAATA

dsRNA region BLAST report
BLASTn
against nt: only the CPB cDNAs deposited by us
against insects: only the CPB cDNAs deposited by us

dsCheck for D. melanogaster:
http://dscheck.rnai.jp/
off-target candidate sequences [help]
	mis=0
	mis=1
	mis=2
	name of off-target candidate sequence

	0
	2
	2
	gi|45550140|ref|NM_135183.3| Drosophila melanogaster CG9527-PA (CG9527) mRNA, complete cds

	
	
	

	0
	1
	5
	gi|28574152|ref|NM_176028.1| Drosophila melanogaster CG16869-PA (Ance-2) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573050|ref|NM_176478.1| Drosophila melanogaster CG3359-PJ, isoform J (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573042|ref|NM_176475.1| Drosophila melanogaster CG3359-PF, isoform F (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573044|ref|NM_176476.1| Drosophila melanogaster CG3359-PG, isoform G (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|24583096|ref|NM_135460.1| Drosophila melanogaster CG15828-PA, isoform A (CG15828) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|24646162|ref|NM_079600.2| Drosophila melanogaster CG3359-PC, isoform C (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|24646160|ref|NM_169444.1| Drosophila melanogaster CG3359-PB, isoform B (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|45552294|ref|NM_205948.1| Drosophila melanogaster CG15828-PB, isoform B (CG15828) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573058|ref|NM_176474.1| Drosophila melanogaster CG3359-PO, isoform O (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573054|ref|NM_176477.1| Drosophila melanogaster CG3359-PM, isoform M (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573038|ref|NM_176468.1| Drosophila melanogaster CG3359-PD, isoform D (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573040|ref|NM_176473.1| Drosophila melanogaster CG3359-PE, isoform E (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573046|ref|NM_176466.1| Drosophila melanogaster CG3359-PH, isoform H (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573060|ref|NM_176469.1| Drosophila melanogaster CG3359-PL, isoform L (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573056|ref|NM_176467.1| Drosophila melanogaster CG3359-PN, isoform N (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573036|ref|NM_176470.1| Drosophila melanogaster CG3359-PP, isoform P (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573052|ref|NM_176472.1| Drosophila melanogaster CG3359-PK, isoform K (mfas) mRNA, complete cds

	
	
	

	0
	1
	4
	gi|28573048|ref|NM_176471.1| Drosophila melanogaster CG3359-PI, isoform I (mfas) mRNA, complete cds

	
	
	

	0
	0
	6
	gi|24666239|ref|NM_079411.2| Drosophila melanogaster CG7347-PA (mus304) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584880|ref|NM_165231.1| Drosophila melanogaster CG7100-PE, isoform E (CadN) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584870|ref|NM_165226.1| Drosophila melanogaster CG7100-PF, isoform F (CadN) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584874|ref|NM_165228.1| Drosophila melanogaster CG7100-PC, isoform C (CadN) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|45549276|ref|NM_080325.3| Drosophila melanogaster CG6450-PC (lva) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584878|ref|NM_165230.1| Drosophila melanogaster CG7100-PG, isoform G (CadN) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584876|ref|NM_165229.1| Drosophila melanogaster CG7100-PA, isoform A (CadN) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584872|ref|NM_165227.1| Drosophila melanogaster CG7100-PD, isoform D (CadN) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24658769|ref|NM_166568.1| Drosophila melanogaster CG3499-PB (CG3499) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584866|ref|NM_165224.1| Drosophila melanogaster CG7100-PH, isoform H (CadN) mRNA, complete cds

	
	
	

	0
	0
	4
	gi|24584868|ref|NM_165225.1| Drosophila melanogaster CG7100-PB, isoform B (CadN) mRNA, complete cds

	
	
	

	
	
	


splitter_blastn against human mRNA:
no hit with 100% identity in region longer than 18 bp (this is in region 285-308)
splitter BLASTn report:
0 hits without mismatches!

DECISION: NO NEED FOR TRIMMING THE REGION BEFORE DESIGNING dsRNA!

3) Design dsRNA amplicon using E-RNAi
http://www.dkfz.de/signaling/e-rnai3/idseq.php
>JHBP-like_dsRNA_region
GCAGTGGTACATTGAACNTCACCAACATGAAATGGTATGGAATTCCCCACTGGANTCTGGATGTTGAACAATTNAGTAAAGACAGTGACTCAAATGCAATCCTNAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCANANTACAGTCTTGAAACAAATGTGGCNTTGATTCCTGGAAAGGTTNCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCNATCTANCAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTNATGCAGTTTCTAATA

>JHBP-like_dsRNA_region(cDNA_Sanger)


SETTINGS: default
	Design 1: JHBP-like_dsRNA_region_1



	dsRNA information



		Primer forward



	Sequence
	GTATGGAATTCCCCACTGGA

	Length [nt]
	20

	Tm[°C]
	59.605

	GC[%]
	50.000



	Primer reverse



	Sequence
	ACCGAAAATTCCAAGACCG

	Length [nt]
	19

	Tm[°C]
	59.918

	GC[%]
	47.368



	Primer pair penalty
	1.4770



	 
		Amplicon sequence

	GTATGGAATTCCCCACTGGANTCTGGATGTTGAACAATTNAGTAAAGACA
GTGACTCAAATGCAATCCTNAAATACACACTCTGGTGGCCAAGATTCGAG
TTTCTTTCANANTACAGTCTTGAAACAAATGTGGCNTTGATTCCTGGAAA
GGTTNCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTG
AAGTCAATTTCACCAAACCAGGTTTCNATCTANCAGAAGGAATTGAAGAA
CTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCT
TGGAATTTTCGGT

	Amplicon length [nt]

	313






	 

	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

	295
	0
	0
	295
	291
	55.15
	0
	0



>JHBP-like_dsRNA_313bp
GTATGGAATTCCCCACTGGANTCTGGATGTTGAACAATTNAGTAAAGACAGTGACTCAAATGCAATCCTNAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCANANTACAGTCTTGAAACAAATGTGGCNTTGATTCCTGGAAAGGTTNCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCNATCTANCAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGT

4) Design qPCR amplicon (TaqMan) using Primer Express 2 
	



>JHBP-like_consenus1
TCTTTTGAAGAAGAAATCACTAGAAGTTGAAAATGGTACTATTGAAACTTCTCACTTTTGTTGCGCTGGTATATACCGCAAATGCTGCTACAGATAGAGAGCTTGCTATCAAACTGGCAGCATGTTTGAAAAAAGTAATTATAACTGGACTTCCATCTGTTCACATTCCTCCTCATGACCCTCTTGTTTTCAACCACAACCTATCTTGGCATGNNGANANTGNCNTTNNGCAGTGGTACATTGAACNTCACCAACATGAAATGGTATGGAATTCCCCACTGGANTCTGGATGTTGAACAATTNAGTAAAGACAGTGACTCAAATGCAATCCTNAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCANANTACAGTCTTGAAACAAATGTGGCNTTGATTCCTGGAAAGGTTNCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCNATCTANCAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTNATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCNTTCCTCGACAGTGGAAGNATGGGAAATGCTCTTGGGGACCGACTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAACGAAAGGATCGATAAGATTTTGGAATATTGTAGGAACAACTGA

SYBR_GREEN qPCR PRIMERS

sequence for designing TaqMan amplicon:
CAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTNATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCNTTCCTCGACAGTGGAAG

TaqMan amplicon


[image: ]

JHBP_qPCR_TaqMan_F: AACTGGAATGCTGACAAAGTGAATT
JHBP_qPCR_TaqMan_R: CTTTAACTAATCCACTCATTGTATTAGAAACTG
JHBP_qPCR_TaqMan_P: CGATTTCACCGGTCTTGGAATTTTCGG

AACTGGAATGCTGACAAAGTGAATTNCGATTTCACCGGTCTTGGAATTTTCGGNNNNNCAGTTTCTAATACAATGAGTGGATTAGTTAAAG
in CPB genome_mRNA_db blastn hits only LDEC011160-RA (target)
qPCR primers overlap partially with dsRNA which is desirable

>JHBP_full_FR_Consensus (Sanger sequenced in 2012, unpublished)
TCTTTTGAAGAAGAAATCACTAGAAGTTGAAAATGGTACTATTGAAACTTCTCACTTTTGTTGCGCTGGTATATACCGCAAATGCTGCTACAGATAGAGAGCTTGCTATCAAACTGGCAGCATGTTTGAAAAAAGTAATTATAACTGGACTTCCATCTGTTCACATTCCTCCTCATGACCCTCTTGTTTTCAACCACAACCTATCTTGGCATGGAGACATTGGCATTGCCAGTGGTACATTGAACATCACCAACATGAAATGGTATGGAATTCCCCACTGGAGTCTGGATGTTGAACAATTCAGTAAAGACAGTGACTCAAATGCAATCCTTAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCGATCTAACAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGTGATGCAGTTTCTAATACAATGAGTGGATTAGTTAAAGCATTCCTCGACAGTGGAAGTATGGGAAATGCTCTTGGGGACCGACTGAAGACAAGATTGAACACTGTCTGGTTCCAACATAACGAAAGGATCGATAAGATTTTGGAATATTGTAGGAACAACTGA


>dsRNA of JHBP_full_FR_Consensus
GTATGGAATTCCCCACTGGAGTCTGGATGTTGAACAATTCAGTAAAGACAGTGACTCAAATGCAATCCTTAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCGATCTAACAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGT

OLD SYBR qPCR PRIMER amplicon

----------------------------------
5) ORDER:
[bookmark: _GoBack]>JHBP-like (313 bp)
GTATGGAATTCCCCACTGGAGTCTGGATGTTGAACAATTCAGTAAAGACAGTGACTCAAATGCAATCCTTAAATACACACTCTGGTGGCCAAGATTCGAGTTTCTTTCAGAGTACAGTCTTGAAACAAATGTGGCGTTGATTCCTGGAAAGGTTGCCGGATATTTGAATGTCACCTTAGCCAGCACCTCATGGAGTGGTGAAGTCAATTTCACCAAACCAGGTTTCGATCTAACAGAAGGAATTGAAGAACTCACTTTGAACTGGAATGCTGACAAAGTGAATTTCGATTTCACCGGTCTTGGAATTTTCGGT

JHBP_dsRNA_F: GTATGGAATTCCCCACTGGA
JHBP_dsRNA_R: ACCGAAAATTCCAAGACCG

JHBP_qPCR_TqMn_F: AACTGGAATGCTGACAAAGTGAATT
JHBP_qPCR_TqMn_R: CTTTAACTAATCCACTCATTGTATTAGAAACTG
JHBP_qPCR_TqMn_P: FAM-CGATTTCACCGGTCTTGGAATTTTCGG-NFQ

image1.emf
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RPKM

AVERAGE 

RPKM

RPKM 

logFC(H/C)

RPKM 

logFC(H/PVY)

LdecTmpM000780 LDEC000780Scaffold63 338 1351 2647 1445.33 105.70 445.78 528.58 360.02 2.32 0.25

LdecTmpS006672 LDEC006672Scaffold109 66 420 923 469.67 14.99 100.64 133.85 83.16 3.16 0.41

LdecTmpM009735 LDEC009735Scaffold236 74 390 1139 534.33 20.58 114.46 202.30 112.45 3.30 0.82

LdecTmpM011160 LDEC011160Scaffold323 36 125 622 261.00 4.01 14.69 44.24 20.98 3.46 1.59
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