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Supplementary figure and table legends

Supplementary Figure S1. Probability of Fetal Inherited Haplotype. X -axis represents the
locus on chromosome 12 or 11, Y -axis represents the logarithm of the ratios of fetal different
haplotype combinations. Red lines represent the fetus inherited paternal haplotype, the blue line
fetus inherited from maternal haplotypes. The lines above zero (Cyan lines) indicate that the fetus
inherited the pathogenic allele (Hap0), and the lines below zero indicate that the fetus inherited the
benign allele (Hapl).

Supplementary Figure S2. Relationship between sequencing depth/ informative SNPs and
the accuracy of the inferred fetal SNPs. X -axis represents the number of informative SNPs and
Y -axis represents the sequencing depth. Color gradient chart represents error rate in logarithmic
form.

Supplementary Figure S3. Relationship between fetal fraction/informative SNPs and the
accuracy of the inferred maternal fetal SNPs. X-axis represents the number of informative
SNPs and Y -axis represents the fetal fraction. Color gradient chart represents error rate in
logarithmic form.

Supplementary Table S1. Statistics of Target Region Sequencing Data. Abbreviantions: SNPs?
represents total SNPs in the customized probe; SNPsP represents SNPs in the family member in
the targeted region; Phased SNPs infers to SNPs that were used to predict parental haplotypes with
a trio strategy.

Supplementary Table S2. Accuracy of Haplotype-based NIPT for HPA. The accuracy of
haplotype-based NIPT of HPA were evaluated by comparing to the standard haplotype obtained
using sequencing data of parental and amniotic fluids samples. Abbreviantions: Loci N represents
the consistent or inconsistent SNP number, RBR-N and CCE-N represents the inconsistent SNP
number near the recombination breakpoint and Centromere or Chromosome edge respectively.
Supplementary Table S3. Relationship between sequencing depth/informative SNPs and the
accuracy of the inferred maternal fetal SNPs.

A2,A3,A4,AS... A100 represents the number of informative SNPs and B1, C1, D1... AE are the
sequencing depth. The other number is the accuracy of inferred maternal fetal SNPs.
Supplementary Table S4. Relationship between fetal fraction/informative SNPs and the
accuracy of the inferred maternal fetal SNPs.

A2,A3,A4,A5... A100 represents the number of informative SNPs and B1, C1, D1... AE are
fetal fraction. The other number is the inferred maternal fetal SNPs.

Supplementary Table S5. The emission probability for each phased SNP under different
situation. The emission probabilities P {hO|Ni} and P {h1|Ni} given by binomial distribution were
calculated for each phased. The emission probabilities matrix is B={bi,j}, bi,j=P{hi|Nj}, ,j=1, 2,
3,....N.
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Figure S1. Probability of Fetal Inherited Haplotype.
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Figure S2
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Figure S2. Relationship between sequencing depth/ informative SNPs and the accuracy of
the inferred fetal SNPs. X -axis represents the number of informative SNPs and Y -axis
represents the sequencing depth. Color gradient chart represents error rate in logarithmic form.
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Supplementary Figure S3. Relationship between fetal fraction/informative SNPs and the
accuracy of the inferred maternal fetal SNPs. X-axis represents the number of informative
SNPs and Y -axis represents the fetal fraction. Color gradient chart represents error rate in
logarithmic form.
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Table S1

Targeted Region (PAH/PTS genelM)

Pedigree Sample ID Data (Gb) SNPs?
Reads Mean Depth Depth >20X (%) SNPs® Phased SNPs
mother 197 18216 0.40 133.93 99.58% 905
father 1.57 16532 0.38 127.78 99.48% 848
FO1 223
plasma 5.13 20796 1.16 282.63 99.93% 1,011
proband 161 17152 0.37 126.55 99.54% 849
amniotic fluid 1.77 16812 0.36 136.08 99.55% 916
mother 1.27 16293 0.32 110.19 99.43% 751
father 2.48 17556 0.51 169.04 99.73% 845
Fo2 plasma 6.30 22493 1.39 202.40 99.95% 1,013 334
proband 2.60 18384 0.56 183.11 99.75% 877
amniotic fluid 477 34954 0.95 206.61 99.66% 1,361
mother 2.01 14042 0.57 191.73 99.83% 759
father 2.56 17758 0.49 161.74 99.77% 881
Fo3 plasma 4.54 16011 1.34 297.33 99.96% 844 167
proband 2.49 17260 0.52 173.10 99.71% 757
amniotic fluid 4.64 32008 0.53 112.33 98.88% 1.162
mother 1.87 18002 0.33 125.56 99.57% 851
father 2.74 19370 0.59 191.75 99.82% 864
Fo4 plasma 6.43 24217 1.22 219.28 99.95% 1,078 260
proband 2.49 18031 0.53 175.80 99.76% 799
amniotic fluid 3.98 36254 0.43 77.27 97.74% 1,450
mother 1.96 19199 0.30 113.86 99.43% 828
father 2.49 20250 0.38 142.13 99.56% 869
Fo6 plasma 6.91 18308 2.06 443.09 99.94% 823 236
proband 1.90 19145 0.29 111.06 99.28% 777
amniotic fluid 6.09 34508 0.69 163.22 99.26% 1,340
mother 3.60 19454 0.58 269.52 99.82% 921
father 297 16523 0.66 309.21 99.90% 911
Fo7 plasma 12.08 28350 2.38 409.76 99.95% 1,239 363
proband 2.78 17215 0.61 281.75 99.86% 842
amniotic fluid 4.98 33959 121 245.62 99.67% 1,418
mother 1.38 15608 0.26 118.68 99.36% 746
father 3.39 19134 0.59 277.07 99.81% 762
Fo8 plasma-12GW 8.17 40264 2.46 399.45 99.90% 1,523 236
plasma-18GW 12.74 27284 2.34 426.87 99.94% 1,155
proband 344 20300 0.50 237.08 99.83% 900
amniotic fluid 6.59 34498 1.52 282.88 99.77% 1,367
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Table S1. Statistics of Target Region Sequencing Data.
SNPs in the customized probe; SNPsP represents SNPs in the family member in the targeted region;
Phased SNPs infers to SNPs that were used to predict parental haplotypes with a trio strategy.

Abbreviantions: SNPs? represents total



Table S2

Father Mother
Family Consistency Non-consistency Consistency Non-consistency
RBR-N CCE-N
LociN Percent Loci N Percent Loci N Percent Loci N Percent
FO1 117 1 0 0 98 1 0 0 0
F02 225 1 0 0 102 1 0 0 0 0
FO3 106 1 0 0 84 1 0 0 0 0
Fo4 118 1 0 0 134 1 0 0 0 0
F05 75 1 0 0 66 1 0 0 0 0
F06 79 1 0 0 136 1 0 0 0 0
Fo7 250 1 0 0 104 1 0 0 0 0
F08-12GW 87 1 0 0 112 1 0 0 0 0
F08-18GW 120 1 0 0 108 1 0 0 0 0
F09 192 1 0 0 183 1 0 0 0 0
F10 194 1 0 0 118 1 0 0 0 0
F11-12GW 76 1 0 0 207 1 0 0 0 0
F11-17GW 158 1 0 0 188 1 0 0 0 0
F12 175 1 0 0 142 98.61% 2 1.39% 2 0

Table S2. Accuracy of Haplotype-based NIPT for HPA. The accuracy of haplotype-based NIPT
of HPA were evaluated by comparing to the standard haplotype obtained using sequencing data of
parental and amniotic fluids samples. Abbreviantions: Loci N represents the consistent or
inconsistent SNP number, RBR-N and CCE-N represents the inconsistent SNP number near the
recombination breakpoint and Centromere or Chromosome edge respectively.
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Table S5

Paternal Maternal . .

genotype genotype Fetal genotype P{hO|Ni} P{h1|Ni}
0/0 0/1 0/0 P{Aratio=(1-e)/2|Ni} P{Aratio=1/2|Ni}
0/0 0/1 0/1 P{Aratio=1/2|Ni} P{Aratio=(1-e)/2|Ni}
11 0/1 0/1 P{Aratio=1/2|Ni} P{Aratio=(1+€)/2|Ni}
11 0/1 1/1 P{Aratio=(1+e)/2|Ni} P{Aratio=1/2|Ni}
0/1 0/0 0/0 P{Aratio=0|Ni} P{Aratio=e/2|Ni}
0/1 0/0 0/1 P{Aratio=e/2|Ni} P{Aratio=0|Ni}
0/1 11 0/1 P{Aratio=1-e/2|Ni} P{Aratio=1|Ni}
0/1 1/1 1/1 P{Aratio=1|Ni} P{Aratio=1-e/2|Ni}

Table S5. The emission probability for each phased SNP under different situation.
The emission probabilities P {nO|Ni} and P {h1|Ni} given by binomial distribution were calculated
for each phased. The emission probabilities matrix is B={bi,j}, bi,j=P{hi|Nj}, ,j=1, 2, 3,..., n.



