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Background Figure 2A: anti-CSP mAb dose correlates with early parasitemia Figure 4: MAMO1 provides high levels of protection at moderate doses.
Prophylactic monoclonal antibodies (mAb) targeting the circumsporozoite protein
(CSP) on the surface of sporozoites (infectious stage of parasite) have been shown 107- Dose: ®25mg/kg VY5mgkg  #15mg/kg = 31mg/kg
to be protective against Plasmodium falciparum (Pf) infection in humans!: The 106- 150-
Fah-/-, Rag2-/-, l12ry-/- (FRG) mouse has proven to be a reliable model in which to -8 105- S E
test mAbs aimed at preventing Pf transmission via mosquito bite?. MAMO1 is a % 104- - + ] 317
mAb which targets CSP and is being developed for prevention of Pf infection in - 403- o’ ..g 100_: _
children aged 3 months to 5 years as a long-acting single dose prevention drug. E 102- o .‘: ° o o o ] ant!-CSP !
8 . o anti-CSP 2
-"5 101'----.---- -------i---o-. e®s —- GRT-PCRLOD = : MAMO1
Overview of FRGhuHep Model © 100 @= Gus ety s oT &5 50-
* FRGhuhep mice have a triple knockout of the genes Fah -/-, Rag -/-, and IL2rg -/- n‘_U 10-1- S ° NS ]
 Fumarylacetoacetate Hydrolase (Fah): Disrupts tyrosine metabolism and leads to 10-2- o o ]
hepatorenal toxicity via build up of intracellular fumarylacetoacetate upD , , ' . ! :
nation activati . | 0 50 100 300 625 0-
 Recombination activating gene (Rag): Interferes with development of B-cells and 0 50 100 150 200 250 300
T-cells, preventing an immune response against human donor cells. 317 Dose (ug/mouse) Mean serum mAb concentration
* [nterleukin-2 receptor subunit gamma (IL2rg): Interferes with normal immune Positive control anti-CSP mAb 317 shows dose dependent protection against Pf mosquito bite (Hg/mL)
signaling, thereby preventing development of natural killer cells. challenge in the FRGHuHep mouse model. Parasitemia in FRGHuHep mice which were administered MAMO1 provides high levels of protection at moderate doses. Percentage of sterilely protected mice

intravenous 317 mAb then challenged via mosquito bite with Pf. Shown are parasitemia data from day
7 (d7) post infection that indicates a correlation between mAb dose and parasite density emerging from
the liver. Each graphed point represents an individual mouse within each dose group indicated on the

compared to mean serum mAb concentration at time of infection. Each graphed point corresponds to the
average serum concentration and percent protection of n=6-42 mice/group from experimental groups given
indicated dose of indicated mAb. The shape of the point represents the dose of mAb (estimated based on a

* Intrasplenic injection of human hepatocytes in the absence of immune cells allows
for engraftment and repopulation of the murine liver with human donor cells.

Figure 1A: FRGHuHep Mouse Model Assessment of mAb efficacy X-axis. o . 25g mouse), and each color designates the monoclonal antibody administered. The three mice from the
) Figure 2B: MAMOL1 is highly protective mAb MAMO1 strongly MAMO1 group were excluded from this figure due to their low to undetectable circulating hulgG (Fig. 3). The
N oy nURBC ] 1 06_ orotects against Pf mosquito dotted line represents 80% sterile protection as a theoretical target for a highly potent mAb. Anti-CSP 1 and
infection n. ' NURBC o) bi 5 Anti-CSP 2 are mAbs that have each shown moderate levels of protection in previous experiments.
VN o 5 ite challenge when dosed at
. FRG huep o Yorp Yo o 10 both 100 pg/mouse and 300 : : :
B 4\ N Vo S 104 o D7 M&/mouse. Experimental Conclusions and Discussion
| IS D5 D6 D7 D9 ived either mAb . . . . .
m —_— ] = D9 groups received ei Pfm i i hallenge in th
2CSP mAb ﬂ = 103_ 2317 or MAMO. at 2 dose of IVIAIVIO.l was shown to be protective against Pf mosquito bite challenge in the
e s 102_ 100 pg/mouse or 300 humanized mouse model.
e @ 1 \ ug/mouse. 1245 is a Measurement of hulgG concentration at time of challenge is useful for establishing
'g 100' --------- —— T E———— — — =—/=u—- GRT-PCR LOD???&%?;Z?;T MAD dose-response relationships and identifying experimental errors.
serum
= . . . ° l
The FRGHuHep mouse model allows for assessment of monoclonal antibody efficacy against (C 1 0_1 mfectmty control group. Thre.e .ammals were .eXCIUd.Ed from the BOO.ug/mo.use g.rOUp as they showed
mosquito bite transmitted Pf. Monoclonal antibodies are intravenously injected into FRGHuHep o 1 0 7 Amrpals were con5|.dered. negligible levels of circulating antibody at time of infection.
humanized liver mice. 16-24 hours after mAb injection the mice are anesthetized via isoflurane, bled UD | . | . | Zilzaec;\lllzIzlhperl?::iitsgcigpeififgaI FRGHuHep mice administered 100 pg/mouse of MAMO1 had an average serum mAb
R A MV S e S S S S 9 S soumd || concentration of 29 ug/m at time of challenge and 11/12 animals were protected.
° - Q Q Q : : .
days post infection the mice are intravenously injected with huRBCs along with clodronate Q_,Q '\(& QQ QQ QQ on euther day 7 or 9. Three of FRGHuHep mice administered 300 pg/mouse of MAMO1 had an average serum mAb
Iiposome:? to deplete macrophages. An.other.dose of huRBCs are injecte.d intraperitopeally on day 6 (o\c;‘\\’ o ,b'(\ é\Q'\ ég'\ gz)eoirgr;raciz:anv’f/t:el\;IOAUMngio— concentration of 109 ug/mL and 7/7 animals were protected.
(d6) post infection. On d7 and d9 post infection, 100 uL of whole blood is collected, immediately .{Lb‘ é\v évb have negligible amounts of The efficacy of MAMO1 in the humanized mouse model sUpports further investigation

placed in lysis/RNA stabilization buffer and sent blinded to the University of Washington for gRT- . : : _ . . . .
PCR quantification of parasitemia. circulating hulgG (see Fig. 3). at lower doses in head-to-head comparisons with leading candidates.

Figure 1B: Pf Challenge of FRGhuHep is reliable and reproducible

Acknowledgments

The FRGHuHep mouse Figure 3: MAMO1 provides a high level of protection which correlates with

106- model supports reliable, : : — : Thank you to the Bill and Melinda Gates Foundation (INV-005170) for their financial support,
- / ﬁ z % on ?: « D7 robust infection with Pf via mAb serum concentration & identifies dosing error. as well as to Kayla Andrews and Jared Silverman at the Bill & Melinda Gates Medical Research
S 105'£ % " = D9 Mosquito bite. Quantification Serum was collected immediatel Institute for their collaboration. We would also like to thank the Oregon Health & Science
E 104- . o k of para§itemia in F.RGHuHep 10°1 . e Control (0/8) before mosquito bite challenge aynd University SLAU team for their excellent care of these animals. Additional thanks to Sean
= \ humanized liver mice infected 10°- = 300ug 317 (8/10) hulgG levels were quantified by Murphy and his team at the University of Washington for performing the gRT-PCR.
E 103+ \E)V;ttg Zfrgli?r;nrr?siggelgzi\?il’s —E' v 100ug 317 (10/12) standa.rdized human. |lgG ELISA
'g 102- control mice injected with a E Amo " = 300pg MAMO1 (7/10) g\rl%xgg?;ISriwtce.z.n'iI;hVeV:;guhseerdoffoilaeéC7h References
= negative control mAb over 13 | |'@ low [mAb] - v 100pg MAMO1 (11/12) NV : : ’ -
o 101- f independent experiments (X- © e data point with each data point 1: W, Rlcharc! L et al. "Low-Dose SL!bcutaneous or I ptravenous Monoclonal Antibody to
---------------------------------- RTPCRLOD i labels are individual o . RTPORERD representing an individual mouse. Prevent Malaria.” The New England journal of medicine vol. 387,5 (2022): 397-407.
UD L e o — experiment identifiers). The _ TT;?;ZEC)'%:OUID wes m.Jethd. th;c]h doi:10.1056/NEJM0a2203067
\‘}Wt\"Lt\?‘b‘}t\'b?@w@t\’vg}%?t\'b&b@"f';}'pg’t\ g;o" red dashed line represents the |r\n,| AMO1 300 J;eg:gljs \f\g: mﬂli eri 2: Vaughan, Ashley M et al. “Complete Plasmodium falciparum liver-stage development in

v gRT-PCR limit of detection of ' 100 150 200 250 in terms of mAb concentration, liver-chimeric mice.” The Journal of clinical investigation vol. 122,10 (2012): 3618-28.
> parasites/mL. Serum hulgG (ug/mL) indicating a dosing error. doi:10.1172/)Cl162684




	Slide 1

