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Shortlisting a plurality of genetic variations (e.g. SNPs)
representative of a plurality of human race types

@ \8102

Configuring, via the use of a microarray, probes an/or
primers associated with each of the plurality of SNPs,
wherein the configuration comprises a step of introducing
mismatches to the microarray in order to strengthen or
reduce binding to specific DNA strands corresponding to
the shortlisted SNPs
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Detecting whether a plurality of probe signals are present
and if present, sending the detected probe signals to a

first ML/AIl engine
@ I S106

Distinguishing between probe signals by the first ML/Al
engine to provide at least one SNP call; wherein the first
ML/AIl engine generates at least one SNP combination
having a predetermined number of characters
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Training a second ML/AI engine for a prediction of human
race based on known race group(s) obtained from at least
one correspondence database, the training and prediction
based on a Mahalanobis distance calculation method
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Figure. 1
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Analysing if the sample belongs to a human being

If human
S202

Analysing/determining if the human being is a male or a
female
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Determining the blood type of the human being; wherein
the step of determining the blood type of the human being
includes performing at least one SNP allele discrimination

for ABO gene
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Generating microarray signal data using known samples
and using a ML/AIl engine to calculate at least one model
parameter associated with the SNP allele, the ML/AI
engine comprises a support vector machine (SVM).
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Sending the data associated with the at least one SNP
allele to a ML/AL engine for prediction of blood group.
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Probe intensity signals Read probe intensity 300 1000 genome
database as
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from chips containing of unknown samples
samples of known reference database
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blood/race groups used
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intensity to an
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Machine learning
(Mahalanobis distance
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signals to generate
model parameters

Machine learning
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29 pnopulation groups Distributions from
p p g p database
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Figure. 5a

29 population groups

(1,0,0,1,00,0,1,0,,,1,0,0]

Distribution mean vector

._from database
d= & — L) G 14)

covariance matrix

[0,1,01,00001,,,0,1,0] T . .
Mahalanobis
distance =d
Mean vector and covariance matrix are
sample (vector) obtained from each population group data
vs from database. (SNP bases are translated
(vector) distribution into numerical data)

Numerical vector:

[1,0,0,0,0,1,0,1,0,,,1,0,0] By plugging in X (numerical vector) in the

equation, d can be calculated.

Figure. 5b
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25 population groups Distributions from
[dene Ghor. v Geews Orie vis nm Foums Ges O] database
) (with distance vectors)
CEU FIN
dZCEU
[Bers G v Gess e v s Jirom e Grid . - d2gy
. PT

Mahalanobis

distance d

2
vector PT
vs

Distance against South
American groups is not
calculated in this step.

(vector) distribution

Distance vector:

[dever Do sor deews Do ver Aaaxer deurs dermr dpedd (South American group is not
considered as a final landing
point)

Figure. 5¢

25 population groups

mean vector
[dene Awrs 1 Seow drwwe +r Dnpas Dpume eurw dom)

d2 = /@@ —[EDTS ' 12

covariance matrix

(deres Sy 1r Gcews e 1rs AnowsfPovms Geoms drrd .
Similarly in Step 3, Mean vector and
Mahalanobis covariance matrix are obtained from each
distance = d2 population group data from database. (with
vector distance vector data)
vs N

(vector) distribution By plugging in X (distance vector) in the

Distance vector: equation, d2 can be calculated.

[d, HB”» diprr »rr d EUs d, T dMXLl dPUR' dCLMl dPEL]

Figure. 5d



717

distance data against 25 population groups
Second distance vector: & pop group

[dZCHBI dzJPT’ 2 dz(ZEUI dZF\NI HI]

Distance is converted to probability with following formula;

ex. probability for CHB: exp(—]_ X dZCHB)

PcHB = =
group=25 .
Z:g"roup=1 exp( I X dzgroup)

Figure. 5e



