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Background information
The protein concerned is winged helix DNA-Binding Proteins that are similar to wing-to-wing helix-turn-helix DNA-binding motif. The loops or wings of a Winged DNA-Binding occur in the form of small beta-sheets. The structure of a winged helix motif consists of the following, two wings, three alpha helices, and three beta-sheets arranged in a different order. DNA- recognition helix generates a DNA contact that is sequence-specific, with the primary DNA grooves.  Whereas, the wings of DNA recognition matrix develops contacts with the backbone or the secondary groove of the DNA. There exists numerous winged-helix proteins indicating an exposed amount of hydrophobic residue assumed to be responsible for developing the links for protein-protein interactions. 
It is valuable to understand that several protein categories elicit various biological functions have a domain binding their winged helix-DNA. AlQuraishi, Tang, and Xia, (2015) point that the binding domains range from transcriptional repressors for example LexA repressor, biotin repressor, and arginine repressor. It also has got transcriptional elements including hepatocyte nuclear factor three proteins that help in differentiation of cells of the organism. Other factors include heat-shock transcription feature, general transcriptional functions, and helicases including RuvB, (AlQuraishi, Tang, & Xia, 2015).





1)
>sp|Q02548|PAX5_HUMAN
MDLEKNYPTPRTSRTGHGGVNQLGGVFVNGRPLPDVVRQRIVELAHQGVRPCDISRQLRV
SHGCVSKILGRYYETGSIKPGVIGGSKPKVATPKVVEKIAEYKRQNPTMFAWEIRDRLLA
ERVCDNDTVPSVSSINRIIRTKVQQPPNQPVPASSHSIVSTGSVTQVSSVSTDSAGSSYS
ISGILGITSPSADTNKRKRDEGIQESPVPNGHSLPGRDFLRKQMRGDLFTQQQLEVLDRV
FERQHYSDIFTTTEPIKPEQTTEYSAMASLAGGLDDMKANLASPTPADIGSSVPGPQSYP
IVTGRDLASTTLPGYPPHVPPAGQGSYSAPTLTGMVPGSEFSGSPYSHPQYSSYNDSWRF
PNPGLLGSPYYYSAAARGAAPPAAATAYDRH

2)
>XP_003223372.1 Anolis carolinensis
MEIHCKHDPFAAMHRHGGVNQLGGVFVNGRPLPDVVRQRIVELAHQGVRPCDISRQLRV
SHGCVSKILGRYYETGSIKPGVIGGSKPKVATPKVVDKIAEYKRQNPTMFAWEIRDRLL
AERVCDNDTVPSVSSINRIIRTKVQQPPNQQVPASSHSIASTGSVTQVSSVSTDSAGSS
YSISGILGITSPSAESNKRKRDEGIQESPVPNGHSLPGRDFLRKQMRGDLFTQQQLEVL
DRVFERQHYSDIFTTTEPIKPEQSTEYSAMASLAGGLDDMKANLTSPTSADIGASVPGP
QSYPIVTGRDLASTTLPGYPPHVPPAGQGSYSAPTLTGMVPGSEFSGSPYSHPQYSTYN
DSWRFPNPGLLGSPYYYSAAARGAAPPAAAAAYDRH

>XP_014818051.1 Calidris pugna
MELEKTYATPRAGRTGHGGVNQLGGVFVNGRPLPDVVRQRIVELAHQGVRPCDISRQLRV
SHGCVSKILGRYYETGSIKPGVIGGSKPKVATPKVVEKIAEYKRQNPTMFAWEIRDRLLA
ERVCDNDTVPSVSSINRIIRTKVQQPPNQQVPASSHSIASTGSVTQVSSVSTDSAGSSYS
ISGILGIASPGTESNKRKRDEGIQESPVPNGHSLPGRDFLRKQMRGDLFTQQQLEVLDRV
FERQHYSDIFTTTEPIKPEQATEYSAMASLAGGLDDMKANITSPTSADLGASVPGPQSYP
IVTGRELASTTLPGYPPHVPPAGQGSYSAPALTGMVPGSEFSGSPYSHPQYSTYNDSWRF
PNPGLLGSPYYYSAAARGAAPPAAAAAYDRH

3)

XP_003223372.1            MEIH-CKHDPFAAMHRHGGVNQLGGVFVNGRPLPDVVRQRIVELAHQGVRPCDISRQLRV
sp|Q02548|PAX5_HUMAN      MDLEKNYPTPRTSRTGHGGVNQLGGVFVNGRPLPDVVRQRIVELAHQGVRPCDISRQLRV
XP_014818051.1            MELEKTYATPRAGRTGHGGVNQLGGVFVNGRPLPDVVRQRIVELAHQGVRPCDISRQLRV
                          *::.     * :.   ********************************************

XP_003223372.1            SHGCVSKILGRYYETGSIKPGVIGGSKPKVATPKVVDKIAEYKRQNPTMFAWEIRDRLLA
sp|Q02548|PAX5_HUMAN      SHGCVSKILGRYYETGSIKPGVIGGSKPKVATPKVVEKIAEYKRQNPTMFAWEIRDRLLA
XP_014818051.1            SHGCVSKILGRYYETGSIKPGVIGGSKPKVATPKVVEKIAEYKRQNPTMFAWEIRDRLLA
                          ************************************:***********************

XP_003223372.1            ERVCDNDTVPSVSSINRIIRTKVQQPPNQQVPASSHSIASTGSVTQVSSVSTDSAGSSYS
sp|Q02548|PAX5_HUMAN      ERVCDNDTVPSVSSINRIIRTKVQQPPNQPVPASSHSIVSTGSVTQVSSVSTDSAGSSYS
XP_014818051.1            ERVCDNDTVPSVSSINRIIRTKVQQPPNQQVPASSHSIASTGSVTQVSSVSTDSAGSSYS
                          ***************************** ********.*********************

XP_003223372.1            ISGILGITSPSAESNKRKRDEGIQESPVPNGHSLPGRDFLRKQMRGDLFTQQQLEVLDRV
sp|Q02548|PAX5_HUMAN      ISGILGITSPSADTNKRKRDEGIQESPVPNGHSLPGRDFLRKQMRGDLFTQQQLEVLDRV
XP_014818051.1            ISGILGIASPGTESNKRKRDEGIQESPVPNGHSLPGRDFLRKQMRGDLFTQQQLEVLDRV
                          *******:**.:::**********************************************

XP_003223372.1            FERQHYSDIFTTTEPIKPEQSTEYSAMASLAGGLDDMKANLTSPTSADIGASVPGPQSYP		
sp|Q02548|PAX5_HUMAN      FERQHYSDIFTTTEPIKPEQTTEYSAMASLAGGLDDMKANLASPTPADIGSSVPGPQSYP
XP_014818051.1            FERQHYSDIFTTTEPIKPEQATEYSAMASLAGGLDDMKANITSPTSADLGASVPGPQSYP
                          ********************:*******************::*** **:*:*********

XP_003223372.1            IVTGRDLASTTLPGYPPHVPPAGQGSYSAPTLTGMVPGSEFSGSPYSHPQYSTYNDSWRF		
sp|Q02548|PAX5_HUMAN      IVTGRDLASTTLPGYPPHVPPAGQGSYSAPTLTGMVPGSEFSGSPYSHPQYSSYNDSWRF
XP_014818051.1            IVTGRELASTTLPGYPPHVPPAGQGSYSAPALTGMVPGSEFSGSPYSHPQYSTYNDSWRF
                          *****:************************:*********************:*******

XP_003223372.1            PNPGLLGSPYYYSAAARGAAPPAAAAAYDRH
sp|Q02548|PAX5_HUMAN      PNPGLLGSPYYYSAAARGAAPPAAATAYDRH
XP_014818051.1            PNPGLLGSPYYYSAAARGAAPPAAAAAYDRH		
                          *************************:*****
4)
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Motif: 290284. Winged helix-turn helix. Indicates DNA binding.
Motif: 225949. DNA replication, repair. 
Motif: 238042. Arsenical resistance operon repressor. Metal regulated homodimeric repressors. 
Motif: 235325. Glycerol-3-phosphate acyltransferase. 
Motif: 223713. ArsR, transcriptional regulator. 






Dominant biochemical activity
The primary biochemical activity that takes place in the helix-turn-helix is DNA binding.  Helix-turn-helix being a DNA-binding motif, recognises and binds to DNA in two possible means. The first means is by N-terminal whereas the other binds at C-terminus. Primarily as is the case of Cro repressor, DNA recognition takes place through the second helix and is often referred to as the recognition helix. Helix-turn-helix joins to the primary DNA grooves through Van der Waals forces and hydrogen interactions, with the exposure to bases. The remaining secondary helix ensures a stable interaction with the DNA to the protein, and never implies much impact concerning recognition. There exists the similar orientation of the first helix and the other helix, (AlQuraishi, Tang, & Xia, 2015). 
Direct and indirect contributors
According to Hart et al., (2012), the regulatory proteins of AsnC/Lrp family site ensure that archaeal transcription and bacterial designs attain metabolism. Lrp provides that direct control of at least two hundred genes, in Escherichia coli. Previous studies indicated that there were other degrees of control, unlike the last direct control. Indirect control took place for the case of interaction of molecules of DNA and proteins within various cellular processes. Some of the cellular processes include replication of chromosomes, transcriptional regulation, or even positioning of the nucleosome.  DNA-Protein interactions get analysed using computational analysis of the data takes place using known biological and structural DNA-Protein interactions.
Inactivation of helix-turn –helium
The inactivation of helix-turn-helium in any organism has the far-reaching impact on the sustainability of the organism. One, there would no longer be any DNA-Binding motif, as there existed a previous recognition and binding of helix-turn-helium to the DNA. There would be no kind of recognition helix, which usually results out of DNA recognition.  There would be no binding to the major DNA groove. The interaction between DNA and protein would be unstable as the other helix usually ensures their interaction remains stable, (Hart et al., 2011) 

Conclusion
The paper discusses the winged helix-DNA protein whose loops take place in the shape of small-beta sheets. Their structure has got three alpha-helices, two wings, three beta-sheets arranged in a given specified format. The paper then goes and delves in the manner that they react and sites that directly and indirectly affect them.
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