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Abstract Analysis of key motifs

When a h faces infection. immed; " b GBP4 MGERTLHAAUPTPGYPESESTMMAPTICL VENQEEQL TVNSKAL ETL DKISQPVVVVAIVG 60 The G-domain 1s a highly conserved region across the
¢n a host system laces micction, immediate multipurpose responses become necessary, GBP6 ~  —mmmmmmmmm e MESGPKML APVCLVENNNEQL LVNQQAIQILEKISQPVVVVAIVG 45 human GBPs. with minor variations in the bodv of the G-
as the host must be ready to defend against any type of pathogen. Ubiquitous defense GBP7 —mmmmm MASE THMPGPVCL TENTKGHLVVNSEALEIL SATITQPVVVWVAIVG 45 . 4 . y \ 5
proteins such as the Guanylate Binding Proteins (GBPs) are vital in this effort. GBPs are ol 0000 MALETHNSDPNCL TENFNEQLKVNGEALEIL SATTQPVVVVATVG - 45 domain. However, GBP4 contains a sequence of fifteen bps 7 -
interferon—y induged p%‘ote.:ins that bind to guanosine molecules as a subst1.*ate at}d can cep: MAPE THMTGPMCL TENTNGEL VANPEALKIL SATTQPVVVWAIVG 45 pos.ltlol.led before the st.art Slte. qf any qther human GBP.
defend against microbial invasion. Humans have seven paralogs of GBP in their genome, GBP2 =~ —m—mmmmm—— e MAPE INLPGPMSLIDNTKGQLVVNPEALKILSAITQPVVVVAIVG 45 This mildly hydrophobic motif is predicted to extend
each With an N—terminal GTPase domain, a middle Fiomain, and a C-terminal effector [~ End of G-domain outside of the main G-domain structure 3
domain. In this study, we have taken a deeper look into human GBP4. GBP4 299 GIIVTGKRLGTLVVTYVDAINSGAVPCLENAVTALAQLENPAAVQRAADHYSQQMAQQLR 358 e ol e
GBP6 284 GITVTGNRLGTLAVTYVEAINSGAVPCLENAVITLAQRENSAAVQRASDYYSQQMAQRVK 343 At the start of the middle domains. similar conservation can
Though all seven paralogs have similar functions, they retain stark differences in their GEF’; gg; GILVTGNRL GMLVETYLDAINSGATPCLENAMAVL AQCENSAAVORAANHYSQOMAQQVR gjg be ob i 0 - > 0
RN iy .. . GBP GIMVNGSRLKNLVLTYVNAISSGDLPCIENAVL ALAQRENSAAVQKATAHYDQQMGQKVQ e observed. however. the variation increases as the
ngcleos1de—b1nd1ng ce.tpab111tles anq signaling. To understand the molecular basis for these GBP1 285 GIOVNGPRLESLVLTYVNATSSGDL PCMENAVL AL AOTENSAAVOKATAHYEQOMGOKVO 344 j[ | t, e effector d T affect
differences, we examined the protein sequences of each human GBP paralog and GBP3 283 GIKVNGPRLESLVLTYINAISRGDLPCMENAVLALAQIENSAAVQKATAHYDQQMGQKVQ 342 Sequence gots Closer 10 the eticctor domain. 1he eHector
compared them to GBP4. In doing so, we can determine relationships between structure GBPZ2 283 GIPVNGPRLESLVLTYVNAISSGDLPCMENAVLALAQIENSAAVEKATAHYEQQMGOKVQ 342 domains of each GBP are highly variable, especially among
and function and discover conserved residues, domain features, and functional motifs n End of middle domain different “branches” of GBPs in the phylogeny. .
across each human GBP. COiIlCidiIlg with the protein analysis, we have also puriﬁed GBP4 479 LQSQVVVEESILQSDKAL TAGEKAIAAERAMKE AAEKEQELLREKQKEQOOMMEAQERSE 538 J<‘\\7 ¢
GBP4’s GTPase domain and N-terminus to middle domain to homogeneity to assay their GBP6 464 LESQMVIEESILQSDKAL TDREKAVAVDRAKKEAAEKEQELLKQKLQEQQQQMEAQVKSR 523 The off - - . 1 - -
r domain mes disarr n 1al1z
ability to bind to different guanosine nucleosides. GBP7 464 LQSQVVIEESILQSDKAL TAGEKATAAKQAKKEAAEKEQELLRQKQKEQQQMMEAQERSF 523 e effector domain becomes disarrayed and specialized N~ ad
GBP5 463 LKSKESVSHAILQTDQAL TE TEKKKKEAQVKAEAEKAEAQRLAATQRQNEQMMQERERLH 522 across the GBPs, however, a pattern can be observed even -/
. . . I . . . GBP1 465 LKSKESMTDAILQTDQTL TEKEKEIEVERVKAESAQASAKMLQEMQRKNEQMMEQKERSY 524 L s - :
Understanding GBP4’s immunological niche is critical, as previous studies have displayed GBP3 463 LKSKESVTDAILQTDQIL TEKEKEIEVECVKAESAQASAKMVEEMOIKYQOMMEEKEKSY 522 1n thls hlghly un.conserved TCEg101. GBP4 and GBP7 still
GBP4’s relevance in innate immune signaling. Currently, there are no published studies of GBP2 463 LESKEDVADALLQTDQSLSEKEKATEVERTKAESAEAAKKMLEEIQKKNEEMMEQKEKSY 522 retain high fidelity to each other, as do GBP1 and GBP3.
the biochemical or structural features of GBP4. Characterizing GBP4 is a major step This relatedness 1s reflected in the GBP phylogeny, which
toward comprehending the GBPs in their entirety and utilizing them 1in future medicine. GBP6 524 KENIAQLKEKLQMEREHLLREQIMMLEHTQKVQNDWLHEGFKKKYEEMNAEISQFKRMID 583 also reflects that these pairs motifs happen to be the most
GBP4 539 QEYMAQMEKKLEEERENLLREHERLLKHKLKVQEEMLKEEFQKKSEQLNKEINQLKEKIE 598
GBP7 524 QENIAQLKKKMERERENYMRELRKMLSHKMKVLEELLTEGFKEIFESLNEEINRLKEQIE 583 unrelated to each other as well.
GBP5 523 QEQVRQME----IAKQNWLAEQQKMQEQQMQEQAAQL STTFQAQNRSLLSELQHAQRTVN 578
P . f . d H d 1 . A GBP1 525 QEHLKQLTEKMENDRVQLLKEQERTLALKLQEQEQLLKEGFQKESRIMKNEIQDLQTKMR 584
GBP3 523 QEHVKQL TEKMERERAQLLEEQEKTL TSKLQEQARVLKERCQGESTQLQNEIQKLQKTLK 582
urification an y 1o YSIS Ssay GBP2 523 QEHVKQL TEKMERDRAQLMAEQEKTLALKLQEQERLLKEGFENESKRLQKDIWDIQMRSK 582
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