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The proposed method (c.f. figure 1)
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transmitted to the fetus or not

Output: O, = (matX, patY) fetal allele origin among the pair of homologous haplo-
types from each parent (mat = maternal, pat = paternal and X, Y € {1,2}) at locus ¢

The data (c.f. figure 2)

Objective: infer (O4,...,0y,...,0p) over all locus inside the targeted region
= parental phased haplotypes for the targeted chromosomic region

= maternal plasma cell-free DNA (cf-DNA) genotype for the targeted
chromosomic region P(Oy,...,0y,...,0r|data)

Tool: estimate the full posterior jointly over all locus

Issue: impossible because of combinatorial cost (no independence between locus)

* : Workaround: use a Markov chain Monte Carlo (MCMC) algorithm to estimate the
available data . . . e .
maternal 1 0 0 1 full posterior, specifically a Gibbs sampler based on iterative sampling from the
Circulating cell-free DNA conditional marginal posterior
g haPIOtype* 0 1 0 1
mmnni o Tela eldata, Up_q1) ~~ dla al I0CUS ¢v) X vl Up_q
fetal DNA B P(Oy|data, Oy_1) ~ P(data at | 01Oyp) x P(O¢|Oy_1)
maternal DNA paternal N 1 o 0 - - . L. -
haplotype 1 0 1 0 = P(O¢|Oy_1) = transition probability (depending on recombination probability
- and potential phasing error in both parents between locus ¢ and ¢ — 1)
enome  ——mp—————> NPT, . .
range of ) = P(data at locus ¢|0Oy) = conditional likelihood that can be explicitly derived
locus with SNP locus A T B C D from fetal genotype model using read counts and fetal fraction estimation (as
pathogenic \ \ in the locus-independent fetal genotyping Hoobari model [3])
variation in targeted chromosomic region
one parent

The results
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