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NnAlb-Ag/nAlb-diIABZI Vaccination

NnAlb Conjugation Increases Uptake by APCs

Role of Innate Immunity in Vaccination
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Figure 7. Vaccination with nAlb-OVA,., ,-o/nAlb-dIABZl induces an antigen-

Activation Tolerance Prophylactic nAlb-MOG, .- Treatment Inhibits EAE specific CD8" T cell response with antitumoral effects. (A) Treatment timeline
’ . Inflammatory for tetramer analysis and prophylactic cancer vaccination with B16.F10-OVA
+ ", * . Cytokines B OG5 CFA challenge. (B) Percentage of CD8*Tet* double-positive T cells in circulation
\ X ° CDS0 1 CD80 | 115 mmolpeptde | s following two or three doses of indicated vaccine constructs. (C) Tumor volumes
, \o% " Treg 2 FOC | l e following inoculation with 5x10° B16.F10-OVA cells after prophylactic vaccination
o CD86 1 eytokines CD86 | . ‘I .i .1 .l_l_i £ with indicated treatments. (D) Kaplan-Meier survival curves following treatment with
Activated) CD40 1 CDA40 | MEVGWY&ASCF?SS,%WSH RNGK s s 0 2 indicated vaccine constructs. (E) Treatment timeline for therapeutic cancer
e MHCII 1 meg | MHCII | - vaccination model. (F) Tumor volumes following treatments with indicated vaccine
./ ,;/ \\\ | T %73/; C D E constructs beginning when average volumes reached ~50-75 mm3. (G) Kaplan-
/ \ v IEN-| L -10 7 o one % 50~ ***’_‘ Meier survival curves following treatment with indicated vaccine constructs.
IO, . . . 2 Analyzed via one-way ANOVA with Tukey’s post hoc or Mantel-Cox log-rank test.
Thi TNE LN - TGF-B Clinical EAE Scoring £ .| = nAIb-MOGss.s p *P<0.05. *P<0.01. **P<0.001 ***P<0 0001
Cytokines Acti .’ « ° Suppressive 0 — Healthy 7 MOGssss 72 53¥¥z T2 T = 40 ’ : :
¢ © Cytoldnes 1 — Limp Tail <, [H55 S | ¥ . . .
T 2 — Hind Limb Weakness & s 1] - Fusion with nPD-L1 Boosts Vaccine Responses
Figure 2. APCs educate and inform how T cells perceive and respond to an 3 —Hind Limb Paralys_ls G E . AP-OVAss1.570 (€STHA Ta C S
- - - 4 — Complete Paralysis ‘ > A B rovzro (S51A T80 P
antigen through the expression of surface markers and the secretion of 04 E - 05
cytokines. 0 _ P s oo A e § oe- N R
Days Post Induction R &% O ?{ B VA £ 05 < : G G
v\@@ N n;\f@&”’ ot GLEQLESIINFEKLTEWTSS s 021 0363 Da = = = =
Albumin-Hitchhiking Enhances Lymphatic Drainage | | o | < 3040 15 N S B S
Figure 5. Prophylactic vaccination with an nAlb-MOG,. .. fusion inhibits T U T
A B disease progression in an experimental autoimmune encephalomyelitis (EAE) Deconvoluted Mass (Da)
ooy s A T o model of multiple sclerosis (MS). (A) Depiction of the nAlb-MOG4. - fusion. (B) D E r
/ Experimental timeline of prophylactic treatments followed by disease induction o
anﬁmiﬁm using a commercially available kit. (C) Overview of the clinical EAE disease severity LA T T e
Nanobody (nAlb) scoring criteria. (D) Average clinical EAE scores of each treatment group R v D - el A;'S‘QS;?O,M.ABZI
i [ Serum throughout the duration of the study. (E) Cumulative clinical EAE scores of each ; : {’ P2 e DAL OV AI-1AB21 + DA
i individual mouse throughout the duration of the study. Analyzed via one-way T P == 2 e N | e
: 7,," ANOVA with Tukey’s post hoc. *P<0.05, **P<0.01, **P<0.001, ***P<0.0001. D Comerostinesion " wsrostmecton
| ,ﬂf‘ . o Figure 8. A bispecific nanobody-antigen fusion targeting albumin and PD-L1,
Lk ['”Jec“on BO'“S] Rational Design Of nA|b-Adjuvant Fusions conjugated to diABZI, improves antitumoral cancer vaccine responses
15 kDa \ compared to nAlb-OVA,., ,-o/nAlb-diIABZI alone in a B16.F10-OVA model of
Fluid Lymphoid Motivation: Immunomodulatory adjuvants must also be conjugatedj jmelanoma. (A) Schematic of nAlb-nPD-L1-OVAys) 570 (AP-OVAgsy 570) fusion. (B)
Compartment Compartment to nAlb to achieve spatiotemporally coordinated delivery of antigen] JE'ectrospray lonization mass spectrometry (ESI-MS) oft AP-OVA,s,.57o depicting
C = " and adjuvant to APCs. mass and purity. (C) Soc_;hum dodecyl sulfate polyacrylamide gel electrophoresis
— S TE (SDS-PAGE) demonstrating mass of AP-OVA,c, 79, AP-OVA,:, 570-N3, and AP-
peets H,N-PEG3;- N:, ';}J’;;‘--;:H_-—PEG . DBCO b oo § 52 J\/\w“ oo B OVA,:, ,7o-dIABZI after each ligation step. (D) Treatment timeline of therapeutic
L m Lo s~Ns — 2 S ey P o t‘ Pt 7\ 75000000 T 000000 pEc, N, T2 0000e0pEs dinazi B16.F10-OVA model. (E) Tumor volumes following treatment with indicated vaccine
anti-Albumin = ¢ € anti-Albumin-  Chemistry anti-Albumin- B | | DBCO-PEG,,diABZI H QA s biaheiairy - constructs beginning when the average tumor volume reached ~50-75 mm3.
Nanobody — esrtA Azide Conjugate Cy5 Conjugate STING Agonist ““*f/\w s R e T s Analyzed via one-way ANOVA with Tukey's post hoc. *P<0.05, *P<0.01,
D E o Ho069ba YQ ( ? esrt ***P<0.001, ***P<0.0001. (F) Kaplan-Meler survival curves following treatment
S " N with indicated vaccine constructs.
S 200+ ?A 2x10°9 A ¥ AR RS § C D o .2_01 o
\E I 2 * % ° nGFP-Cys [ Ak o = _ nAlb (eSTtA Tag) _ nAIb-N; _ nAlb-diABZ - z Z é
L £8ee] [ wabcys (S iT - ” : F Acknowledgements
= 1 = 2 e > - Z | £ o] ‘:gl.o- reos o 25 kDa
o™ /s S @ T e | e = oy B 1??5’55"" e -— . Funding: Collaborators:
s 501y PSSR IR | N |-| o . B P o A | J.h J L. o 10 kDe . NIH RO1 5R01CA266767-02 + Dr. Blaise Kimmel
g ﬁ‘ . ., gé . | B“ -l .r' | o8 ; O vz i T e  NIHITED T32 DK101003 * Wilson Lab
0 5 10 15 20 25 < ¢ & & & & O _ _ _ * NSF GRFP 2022305770
Time (h) MRS AR e Min A OV A (STAT Oy Figure 6. Design and synthesis of nAlb-
Figure 3. Conjugation to an albumin-binding nanobody (nAIb) improves the 2 diABZl and nAlb-Antigen-diABZI fusions.
lymphatic accumulation of conjugated small molecules. (A) Computational o 3] 16925 Da (A) Chemical structure of DBCO-PEG12-
model of nAlb bhinding serum albumin. (B) Proposed mechanism of drug oo g o diABZI STING agonist. (B) Reaction scheme
biodistribution following SC injection. (C) Reaction scheme depicting how L b ol ib o depicting synthesis of nAlb-antigen-diABZI and
nanobodies were labeled with Cy5 for biodistribution and half-life experiments. (D) preamoled ass 09 rremeneses©0 nAlb-dIABZI nanobody-drug conjugates. (C)
Plasma concentration of Cy5 following SC injection with nAlb-Cy5 or nGFP-Cys5. Electrospray Ionization mass spectrometry (ESI-MS) and (D) sodium dodecyl
(E) Average radiant efficiency of major clearance organs and (F) representative sulfate polyacrylamide gel electrophoresis (SDS-PAGE) of nAlb, nAlb-N5, and nAlb-
IVIS images of the draining inguinal lymph node 24 h after SC injection of 2 nmol diIABZI| constructs demonstrating nanobody-drug conjugate purity and molecular “SFG“"‘D””“E‘*‘E"““FE““WSH'PPW““

iIndicated nanobody. Analyzed via one-way ANOVA with Tukey’s post hoc. *P<0.05, weight. (E) ESI-MS of nAIb-OVA,,,,, and nAlb-OVA,;, ,.o-N; demonstrating
**P<0.01, **P<0.001, ****P<0.0001. nanobody-antigen fusion purity and molecular weight.

Figures made with Biorender.com




	Slide 1

