Insights from the cryo-EM structure of the full-length
Pfs230:Pfs48/45 complex bound to potent antibodies
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Introduction Pfs230 and Pfs48/45 domain organization

e Pfs230 and Pfs48/45 are the targets of the most advanced Transmission Pfs230D1-i || Pfs230D1-ii Pfs230D4 Pfs230D7
. . . 4F12, RUPA-97 LMIV230-01, 2A2 18F25
Blocking Vaccine (TBV) candidates. \ RUPA-38 ‘_ | D
e They form a complex on the plasma membrane of gametocytes and e 3XFLAG-C-tag
gametes, and play an essential role in human-to-mosquito transmission. Pis230 ] Of@ (25 02 5T 22 s 05 [ 06 e 07 [CEMLERITCR={ B1 [D12]{01 [Pitfes 155
e Our structural understanding of the complex is limited due to roadblocks p
in recombinant expression. | | e R
e Here, we solved the cryoEM structure of the endogenous Pfs230:Pfs48/45
PfS48/45D1'i PfS48/45D1'ii Pfs48/45 D2 PfS48/45 D3-1a PfS48/45D3'1b Elicits functional antibodies

complex, bound to six transmission-blocking antibodies. RUPA-94, RUPA-71, RUPA-154, || TB31F, RUPA-47, | [RUPA-44, RUPA-117| *additional epitopes known
RUPA-58 RUPA-46 10D8 RUPA-89 included in structure

Potent Pfs230 epitopes are membrane-distal Pfs48/45 might exist in two conformations

0.1 pg/mL 2A2 £ Membrane Distal e Pfs48/45 has been described in a disc-like and extended conformation.
IC._~2 ML [ . . . . .
I 1825 2RI/ - RupA-97 e Superposition of a-Pfs48/45 antibodies suggest that the D3-1a epitope is

e Most a-Pfs230 antibodies are
complement-dependent.

e Non-potent mAbs face the
Pfs48/45 side, or sterically
clash with other domains (3%).

ICoo<30Hg/mL g /A (SRS IC,~ 1 ug/ml . : :
s R SR | \M1v230-01 inaccessible in the disc-like Pfs230-bound Pfs48/45.

e Binding assays suggest that D3-1a targeting antibodies can still bind the
Pfs230:Pfs48/45 complex.
o D3-1a would be accessible in the extended conformation.
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e Membrane-facing a-Pfs230D1 mAbs bl b BB o B8 B
can bind gametes, but cannot recruit + + o+ o+
human complement. oW owoE o® oW R oW Al

e Membrane-distal epitopes might be +: Pfs230:Pfs48/45:Fab | | Gl == ) RUPA-47

: : o: Pfs230:Pfs48/45
optimal for TBV design. 4 30
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Pfs230D13-D14 interacts with Pfs48/45... ... but this is not essential for transmission

e Pfs230D13-D14 interacts with  Pfs230D14 } o Pfs230%°13-P12 and Pfs230%**"™ gametes do form exflagellation centers.
Pfs48/45, mostly mediated by a short N S A e Both lines transmit normally to Anopheles mosquitoes.
C-terminal peptide, outside of the Ay I e 0-Pfs230 mAbs do not block transmission of Pfs230Acterm,
canonical 6-cysteine fold.
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e Truncated Pfs230 is not
retained on the parasite plasma

mebrane, due to the loss of | | 0 —oda —

Pfs48/45 anchoring. Do 30uem NF54 Pfs230%0°%  NF54 Pfs2302cerm FCs 2A2 FGS 2A2
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