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ABSTRACT

Solid Part Amide Synthesis (SPPS) provides the likelihood to with chemicals synthesize peptides and proteins. 
Applying the strategy on hydrophilic structures is typically while not major drawbacks however face extreme 
complications once it involves “difficult sequences.” These include the vitally necessary, ubiquitously gift and 
structurally tight membrane proteins and their practical elements, like particle channels, G-protein receptors, and 
different pore-forming structures. Commonplace artificial and ligature protocols don't seem to be enough for a 
undefeated synthesis of those difficult sequences. During this review we tend to highlight, summarize and judge 
the probabilities for artificial production of “difficult sequences” by SPPS, Native Chemical Ligature (NCL) and 
follow-up protocols.

Interferon‐Induced Trans Membrane Super Molecule 3 (IFITM3) is associate degree antiviral trans membrane 
protein that's thought to function the first issue for inhibiting the replication of an outsized range of viruses, 
together with West river virus, break bone fever virus, filo virus, and Zika virus. Production of this fourteen 5 
kDa, 133‐residue trans membrane super molecule, particularly with essential posttranslational modifications, by 
recombinant expression is difficult.
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INTRODUCTION

Interferon‐Induced Trans Membrane Super Molecule 3 (IFITM3) is 
associate degree antiviral trans membrane protein that's thought to 
function the first issue for inhibiting the replication of an outsized 
range of viruses, together with West Nile River virus, infectious 
disease virus, filo virus, and Zika virus. Production of this fourteen. 
kDa, 133‐residue trans membrane super molecule, particularly 
with essential posttranslational modifications, by recombinant 
expression is difficult. During this report, we tend to document 
the chemical synthesis of IFTIM3 in multi‐milligram quantities 
(>15 mg) and therefore the preparation of phosphorylated 
and fluorescent variants. The synthesis was accomplished by 
victimization KAHA ligations that operate below acidic aqueous/
organic mixtures that excel solubilizing even the exceptionally 
hydrophobic C‐terminal region of IFITM3 [1]. The artificial 
material is instantly incorporated into model vesicles and forms 
the premise for victimization artificial, undiversified IFITM3 and 
its derivatives for additional learning its structure and biological 
mode of action [2].

In this report, we have a tendency to document the assembly of 

metric weight unit quantities of homogenized IFITM3 and key 
post‐translational changed variants by total chemical synthesis by 
mistreatment mistreatment (KAHA) tying. Key to the success of this 
work is that the distinctive nature of the KAHA tying mistreatment 
mistreatment, that operates beneath acidic conditions ideal for 
solubilizing hydrophobic amide segments and delivers a lot of 
soluble amide esters compared to organic compound because 
the primary tying product [3]. The utilization the utilization ends 
up in the introduction of homoserine, a non‐canonical organic 
compound, at the tying web site. Once rigorously chosen, we've 
found that this can be an innocuous mutation of the many residues 
and have shown that it doesn't disturb folding or biological 
activity. The artificial route permits facile incorporation of key 
posttranslational modifications, together with phosphorylation 
and therefore the attachment of a fluorescein [4]. This work 
establishes access to uniform IFITM3 and can change additional 
studies on its structure and mode of action.

RESULTS AND DISCUSSION

Several studies have established that posttranslational modifications 
of IFITM3 are essential for its antiviral activity, sixteen the role of 
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those varied modifications remains a theme of dialogue, and also 
the inability to organize and isolate undiversified super molecule 
complicates any efforts. A key advantage of chemical super 
molecule synthesis is that the ability to exactly management the 
presence or absence of posttranslational modifications, moreover 
because the power to include probes like affinity tags or fluorescent 
dyes to facilitate organic chemistry and biophysical studies, twenty 
eight In our initial efforts at victimization our artificial route to 
IFITM3 derivatives, we tend to centered on one in every of the 
foremost vital posttranslational modifications: phosphorylation of 
amino acid twenty. Additionally, we tend to ready a fluorescently 
labeled IFITM3 for studies on its incorporation into membrane 
vesicles. We tend to had not  antecedently tried KAHA ligations 
with phosphorylated peptides [5]. Our strategy needed that the 
phosphotyrosine be stable to the aerophilous conditions for 
conversion of the phosphorylated segment 1 cyanosulfurylide to 
the corresponding α‐ketoacid, moreover on the acidic conditions 
of the KAHA tying. For the preparation of segment 1 containing 
the phosphor‐Tyr, we decide we decide we decide, that affords the 
unprotected residue upon TFA cleavage. The section synthesis 
proceeded swimmingly and phospho‐Tyr was stable to each 
sulfurylide reaction and KAHA tying, affording Tyr20Phos‐
IFITM3 (Figure 2).

The Phosphorylated tyrosine is perfectly stable to the oxidation 
and KAHA ligation conditions. HPLC trace at 60 °C and ESI‐MS 

spectra of the purified carboxyfluorescein IFITM3. Fluorescent 
microscopy of incorporated into lipid vesicles. Proteins were 
incubated with lipid vesicles and passed through size‐exclusion 
resin. SDS‐PAGE of the filtrates showed that IFITM3 is 
incorporated into the vesicles [6].

We tend to ready a H2N‐S1‐KA phase with Associate in 
Nursing Associate in Nursing 5(6)-carboxyfluorescein by Fmoc‐
SPPS. Organic compound cleavage, chemical reaction of the 
cyanosulfurylide, and ligature with Opr-S2S3-ArgTAG afforded the 
macromolecule with the fluorescein. The fluorophore‐modified 
IFITM3 was incorporated into medium‐sized vesicles, seasoned 
seasoned organic compound, and discovered by microscopy. As 
shown in Figure 3, IFITM3 is clearly localized within the membrane 
of the vesicles, for sure from the previous experiment [7].

CONCLUSION

In conclusion, we've got developed Associate in Nursing economical 
chemical synthesis of pure IFITM3 on a multi‐milligram scale that 
produces use of KAHA ligature. This approach provides facile 
access to IFITM3 bearing natural posttranslational modification, 
similarly as alternative derivatives that don't seem to be potential to 
organize with the present recombinant approaches. The distinctive 
feature of KAHA ligature, together with its ability to work 
underneath acidic conditions, its tolerance of organic co‐solvents, 

Figure 1: Synthesis of IFITM 3‐ArgTAG. Map of IFITM3: The amino acids sequence and the important amino acid residues from the alanine scan 
performed by Brass and co‐workers are highlighted, as well as the different posttranslational modified residues6  and the KAHA ligation site.

Figure 2: Modified variants of IFITM3. HPLC trace at 60 °C and ESI‐MS spectra of the purified Tyr20Phospho‐IFITM3.
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and therefore the formation of additional soluble depsipeptides 
at the ligature website, build it a perfect technique for the 
chemical synthesis ofmembrane proteins. This works conjointly 
establishes that KAHA ligature is compatible with phosphorylated 
amide segments and provides access to special posttranslational 
modifications. The materials made by this route are going to be 
used for current studies on the role of IFITM3 and its variants on 
proscribing entry of the influenza virus.
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L I b/mol L-1 (log KD, L)a log Kc ex log Kex d ± (Io e DCBz /mol L-1) log KD, P f depg/V

15C5 -0.50 0.0044 4.198 ± 0.004 5.45h -3.44 ± 0.58 (4.3´10-7) -4.01 ± 0.29 0.1

B15C-1.362 0.0053 3.726 ± 0.006 3.908h -2.89 ± 0.24 (1.4´10-6) -3.59 ± 0.14 0.078

18C6-1.13) 0.0071 3.984 ± 0.007 4.432h -1.29 ± 0.02 (4.7´10-6) -3.22 ± 0.03 0.056 ± 0.001

B18C6-1.225 0.0037 3.500 ± 0.005 3.633h -2.74 ± 0.03 (1.1´10-6) -3.53 ± 0.04 0.074 ± 0.002

Table 2: Extraction data for NaPic with L into oDCBz at 298 K.
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