Potential of Bacterial Quorum Sensing (QS) Molecules DPD Analogs as Vaccine Adjuvants

Mohammad N. Uddin?, Christiane Chbib?% Sarthak Shah*, Devyani Joshit, and Martin J. D’Souza'

'Vaccine Nanotechnology Laboratory, Center for Drug Delivery Research, College of Pharmacy, MERCER
Mercer University, Atlanta, GA UNIVERSITY

: : : .- COLLEGE OF PHARMACY
°College of Pharmacy, Larkin University, Miami, FL
O OH Precursor of _ . . . . . . _ . _
J\FH\/OH bacterial Quorum ’ Targeting of Characterization of microparticles In-vitro Immunogenicity Evaluation In-vitro Cytotoxicity Evaluation
e > Sensin (QS) Al-2 based Griess Assay for Nitrite Cell toxicity for DPD MPs Cell toxicity of ent-DPD MPs Cell toxicity for n-butyl DPD MPs
O J QSis ent- | n-butyl | Isobutyl | n-hexyl | Phenyl —— - "
oFD molecule: challenging DPD | DPD | DPD | DPD | DPD ——
(S)-4,5- Autoinducer-2  yow — . -
’ t-DPD — 3 :
| - B A I ) 2 - o Kk % : o: ¥
dlhydroxy_ 2,3 ( ) Autoinducer-2 _ mrl | =
= 204 N D YA NN NN
pentanedione Recovery | 90.12 | 87.87 | 89.94 | 90.61 | 91.49 2 . Z . R &
Evaluation of (S)-DPD and its synthetic analogs as potential vaccine yield (%) | +2.1 | +23 | £1.7 | +24 | 19 N % =
adjuvants % = . y
% — Cell toxicity for isobuyl DPD MPs Cell toxicity of Phenyl DPD MPs
D P D 0=~ p— 7 B T ! f * -
- O OH O OH O OH 0 OH O  OH : LI LLELLSLLSL L ; 3
 oH Ok or OH OH Particle |462.85| 368.2 | 380.2 | 357.47 | 468.26 B S F S T o Wt ot ot Tt et e : :
Me™ (R 8 X © © i +5.85 | +10.46 | +16.26 | +4.99 | +16.41 OIS N S NC P NOING
0 0 size (hm) | £5.85 | +10. - - - ’ P & S PP E P & S : :
O 0 0 ~ 3 R S8 & ) XIS : :
ent-DPD n-Butyl-DPD Isobutyl-DPD n-Hexyl-DPD Phenyl-DPD % . & oqo oQo N 0‘20 & P& 0‘20 ¢ &
n-hexyl Phenyl ¢ & & &*\o S & ;
P ~ P s & & &
feta | 333 | 209 | -306 | -32.9 | -35.0 DPD DPD ¥ & f ¢ ‘ o4
potential _ o . -
O BJ ECT I VE(S) (mV) *7.12 | £8.22 | £6.57 | £4.78 | *7.76 | SEM images of * Nitrite Release as obtained by Griess’s assay " Cytotoxicity of MP vtained by MTT
- - - o0
MPs from murine dendritic cells « L YLOtoxitity oT Vs as obtaihed by assay
INVitro In-vitro Expression of antigen-presenting and co-stimulatory molecules Evaluation of Adjuvant potential: Griess’s assay for nitrite
immunogenicity ass:gjsmgm ot MHC | Expression _ CDB80 expression - MHC Il Expression  CD40 Expression Griess Assay for Nitrite * Griags Assay Tor Nittte
- . - . - _ — 1 1 n
evaluation pOten’[ial . i e ns 20000 l = § TERHR B | 7 — .
- 8 r 8 - 10000- S 5000- . & rr I
O, 10000- g 150001 03 L 9 E
?E §§ g 5 - o % 6000+ @ 20 - r N I J_
EEE o ég 10000- EE 5000- = %g 4000- 2 10-
METHOD(S) .l DollpE 0_
— et 0-Lk= — oo Bl =
et = 9 09 09 02 02 02 02 o2 I o‘S\ <'>°0 \&3" \&3" \‘89 \&3‘, \&8" \&8" \&3‘, \‘3"
N ECLCELLLELLE N FLECLLLLELEL eo@ FFFFLFEER N ECLCLLLELEE 4 S &g ; > e;”"' & & & \9Q° LTSS
% T / \ $ / \ 0c,,\\iegViQo:ie\;;qiz@g@:;@g&é 00\\90\@&0&0i@?@i@i@i@?@‘&\ 00\\&6" OQOQVOZQQO\\\OQOQOQQ*\OQXOQO 00\\9 &v‘zqo:Ov}o‘\zqo‘f&oiqo‘;qo“\ F slé”\:&o’be Q ,,,e\"’g:v\"& 0&\09 eo°°x v\o&u 0o°° (;&7’9\ 2 c:\o&x\‘; oS o &1960 &*Q»"'*i é&&
£ &SP H P & &P § P S SN S & ¢ ST NS O ¢ e N e & & o o * &F e
Lyophilize ¢ F PLES F LTS ¢ FLIS ¢ TS S & & ) & S & o & &
; /PEGCAJ" e I ¢ Expression of antigen-presenting and co-stimulatory molecules on dendritic cells upon “» Adjuvant effect of MPs of DPD analogs with particulate vaccines for
\ ) . .. exposure to the adjuvant compound MPs. measles and gonorrhoea.
Primary Secondary :o °
_ i Emulsi o : : - 1. : : : : .. : .
B Wi (WIOIW) %o Evaluation of Adjuvant potential: Expression of antigen-presenting and co-stimulatory molecules v Immunogenicity of microparticulate DPD
.___/' Microparticles . . | _ _ th i ; "
) MHC | Expression * CD80 Expression ) MHC Il Expression * CD40 Expression ’:‘ AdJ uvant eﬁect O.I: MPS Of DPD analo-gs decreased Wlth Increase In Slze Of the
Formulation of DPD MPs Formulation of DPD analog MPs . —= analogs with p SubstltL_Jent group. |
particulate gonorrhoea vaccine || ¥ The adjuvant effect was seen with
as seen from expression of mICI’OpaI’tlcula’[e gOnOI‘I’hoea vacCcine.
antigen-presenting and co- || ¥~ Adjuvant effect of microparticulate DPD
BB R stimulatory molecules on analogs decreased with increase in size of
P S SIS T G IEEE T AT murine dendritic cells. substituent group.

In-vitro cytotoxicity evaluation: MTT

assay CONCLUSION(S)

Potential to induce Decrease In

In-vitro assessment of adjuvant effect: - immunogenicity - -
: : : Innate and - s - Potential vaccine
With particulate vaccines for measles adaptive immune Non-cytotoxic WlthflncLea_se n adjuvants
response Size Ot substituent
and gonorrhea group




