Adeno-associated virus is an effective malaria
booster vaccine vector following adenovirus
priming
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An ideal malaria vaccine platform should potently induce protective immune responses and block
parasite transmission from mosquito to human, and it should maintain these effects for an extended
period. Here, we have focused on vaccine development based on adeno-associated virus serotype 1
(AAV1), a viral vector widely studied in the field of clinical gene therapy that is able to induce long-
term transgene expression without causing toxicity in vivo. We generated a series of recombinant
AAV1s and human Adenovirus type 5 (AdHuS) expressing either Plasmodium falciparum
circumsporozoite protein (PfCSP) or P25 (Pfs25) protein, and demonstrated the potential utility of
AAV1 vectors as an extremely potent booster vaccine to induce long-lasting immunity when combined
with an Ad-priming vaccine in a rodent malaria model. In addition, we generated a multi-stage vaccine
targeting both antigens, as it will greatly reduce the cost of administration of several single-target
vaccines necessary to achieve reductions in the disease burden and transmission.

Here I show that heterologous two-dose vaccination with AdHuS5-prime and AAV 1-boost (Ad-AAV)
elicited robust and long-lasting PfCSP- or Pfs25-specific antibody over 280 days. Regarding its
protective efficacy, Ad-AAV PfCSP achieved high sterile protection (up to 80% protection rate) against
challenge by transgenic Plasmodium berghei sporozoites expressing PfCSP (PhPfCSP). Regarding its
transmission-blocking (TB) efficacy, immunization with Ad-AAV Pfs25 maintained TB activity in vivo
against transgenic P. berghei expressing Pfs25 (PbPfs25DR3) for 287 days (99% reduction in oocyst
intensity; TRA and 85% reduction in oocyst prevalence; TBA). For the multi-stage vaccines, sustained
high titer of antigen-specific antibodies were also elicited in mice. In addition, complete protection
was obtained after intravenous sporozoite challenges and a long-term transmission-blocking (99% of
TRA and 81% of TBA). The protection and TRA level are not significantly different compared with
the mixture of single-antigen vaccines.

Our data indicate that AAV1-based malaria vaccines can confer potent and durable protection as
well as TB efficacy when administered following a AdHuS-priming vaccine, supporting the further
evaluation of this regimen in clinical trials as a next-generation malaria vaccine platform. I propose
that the multi-stage malaria vaccine regimen will be a powerful tool for malaria eradication while

providing a greater overall protection and cost-effectiveness than single-target vaccines.



BEEROER

~Z7 UT AR Y A MFHRITE ORI X 0 EA S L, Mtic R > THIRICES 5, Z

D MR S 3TV D ERFH TIEPURIZ LD NEL S D23, —ED AR 1 ' A R BT
RATIIEZZTHIEL . £ORIMETIZRY~Z VT 2RIET L, TDD, ~F V7 U
7 F AITHURFEE OIS, IR th 2 2553 5 Ml MBI OFFE R LARN Th 5.
TME < FERAVE I S A DFEINII T A VAT 7 FURNRETh D, AFZETIE, T A LR
R B =% FM e LTEHR Y 2 F 7Ty N7+ —LBBOH, AR Y A FOFERE
WFGEE 7 Cd D PICSP #in 28 A LIZMBRZTT / U A LA (AdHub) BLOT T/
BEEE™ A LA T (AAVLY) O 2FED T A NVART Z—T 7 F U RREE L, 2 b AL
o7z heterologous prime-boost %% #1772, AAV1 ZZEMEDE NI A VAR X —Lb
LTI TICEEHRETHERSNTEY 2R E LT, ABFETIZAAVI 2~ F V7
DI FoRIBE—ELTTT ) UANRAEMBEDEDZ E TRV T U 7 REYLBL IR
(>80%) &= T 5 Z LTI LTz, S HITEHEMHIEY 7 F o & LTRMIFGI » A)ichlz
o TEWWHURMIEHE 2 78 L 1 ZIEEEE 2R BRI 20 R (599%) & iRk L 72, B~ T U 7 U
JF Ry =L LOERICHLETH D, REEZERIT, WIERECROFHLIMES L O R B
RITBIT DFALHRFEE OFRE LFHERORE 2 BB L C, YA s () (2l
T 5 EHE LT,



