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PEPTIDE CONJUGATION OF BRANCHED AMPHIPHI
CAPSULES

Baltazar Claro-Martinez, Susan Whitaker, John Tomich
Department of Biochemistry and Molecular Biophysics
Kansas State University

ABSTRACT RESEARCH & RESULTS

In recent years, nanocarrier cellular therapy has been a rapidly

METHODOLOGY
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growing area for research in the treatment of malignant and 20 chemistry with clear amide being the starting resin.
infectious diseases — most notably cancer. Conventional cancer b A I R I O e e N A D N - _ _ - Concentrations were determined
, , , , , . | | | DI — bis(hg)K-K, bis(h;)K-K, , o
treatment has consisted of highly toxic, highly insoluble, = . = —t e e by dissolving in 2,2,2-
14 0.5 n n
untargeted delivery of drugs that kill both cancerous and - = — Y trifluoroethanol and running
healthy cells. Research in the Tomich lab consists of the ; \ = /\\( : —tt—+—1 ———— SRR through the Varian 50 Bio UV-
synthesis of Branched Amphiphilic Peptide Capsules (BAPCs), g =7 ——— — g0 : : =1 1 . ! (helical) Spectrophotometer (accounting for
which are self-assembling peptide nanospheres composed of : 2 02 ' l phenylalanine).
one or both of these branched peptide sequences: h; and h,, : R - The CARY Eclipse fluorescence
: .. . Rehydration in water or

These peptides possess similar molecular characteristics of : 0 aqueous solvent spectrophotometer was used to
phosphoglycerides but are synthesized chemically within the oo 520 625 - s oo I R T (helical) measure fluorescence. Beginning
Iab' PrEViOUS pUincatiOnS by the TOmiCh grOUp have —3.5 pH buffer with 0% DMSO —3.5 pH b\:;::fi:lih;();mczmso 3.5 pH buffer with 25% DMSO | fime in fours Wlth d 500 nm EXCitatiOn
demonstrated that BAPCs are stabilized by hydrophobic e o S Self-Asstmbly of wavelength, followed by the
interactions and hydrogen bonds. Here, we further explore the : : : : : is(he:he)-K- '
ability of BAPCs toyreta?n their nanosph’ere shape andp Graph 1: Details Eosin-BAPCS encapsulation and fluoresce.  Graph 2: H9-cysteine and Ellmans reagent under varying DMSO b'S(hso(?sg)'s;w(eI;:)BApcs ob.serva(’glgn rom 5(*25 o G?frlm
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membrane like bilayer; Fig. 2, 3 —
composed of a hydrophobic outer
membrane and a hydrophilic inner
membrane. Their formation occurs
when two (15-20 residue) poly-cationic
peptides are mixed. Fig. 1 shows the
chemical structure of three usable
peptides. The ‘blue’ labeled lysine on all
represents a 90° segment common in
diacyl phospholipid.
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DISCUSSION/INTERPRETATION

The first experimental procedure, regarding BAPCs containing the dye Eosin (2.1mM), was observed over a set temperature

where no fluorescence discrepancies were observed. Concluding that these BAPCS did not rapture and release the Eosin dye.

Knowing that BAPCS could retain Eosin, we then decided to run Eosin encapsulated BAPCS under 0%, 10%, and 25% DMSO — for i:ktha”Dkalr P, G“f”“Tr SC'hAV”Ja #A' W:‘lim@gs'@ Khaté BIE?' H"O”t“_?jsa \; GaoJ, Thapa P,

. . .« . oore v, Iwamoto |, enlJ, lomic . brancnea oligopeptiaes rorm

all pH values of 3.5, 7.5, and 8.5 respectively. Again, we were able to demonstrate that the BAPC was able to retain its shape hanocapsules with lipid vesicle characteristics. Langmuir. 2013; 29(47):14648

even at 25% DMSO. Graph 2 and 3 describe the H9-Cys peptide and Fleming peptide, both under DMSO condition and Ellmans 14654,

reagent. Here we are able to see how the Ellmans reagent affects the disulfide bonds and interacts with our peptide. Lastly, | | |

from data collected on the MALDI-TOF we were able to detect noticeable differences not just from pH, but from DMSO variation Gudlur'5, Sukthankar P, Gao J, Avila LA, Hiromasa Y, Chen J, Iwamoto T, Tomich JM.
Peptide nanovesicles formed by the self-assembly of branched amphiphilic

Fig. 3 BAPC micelle at our peak of interest ~3788. peptides. PLoS ONE. 2012; 7(9):e45374.
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