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Equation Derivation of the Probability Distribution of IBS Score among Full Sib-
ling Pairs

ZHAO Qi', LI Ran’, JIN Yun—zhou', SUN Hong—yw’, ZHAO Shu—min’

(1. Shanghai Cubicise Biotechnology Co. Ltd, Shanghai 201114, China; 2. Department of Forensic Medicine,
Zhongshan School of Medicine, Sun Yat—sen University, Guangzhou 510080, China; 3. Southeast Academy
of Forensic Evidence (JiangSu) Co. Lid, Nanjing 210042, China)

Abstract: Objective To derive the general equation of the probability distribution of identity by state
(IBS) score among biological full sibling pairs by calculating STR allele frequency. Methods Based
on the Mendelian genetics law and the hypothesis that parents of biological full siblings (FS) were un-
related individuals, the IBS score and corresponding probability of different genotype combinations in
the offspring when unrelated individuals of different genotype combinations give birth to two offsprings
were derived. Results Given f (i=1, 2, ---, m) as the frequency of the ith allele of a STR locus, the
probability of sharing 2 alleles (pxs), 1 allele (ps) or 0O allele (pos) with biological full sibling pairs

on the locus can be respectively expressed as follows: pas= % X[l + 22:’;/"2 +2 (Z;”:Iff )= Zf’zlfi“] ,

plFF%x[HZf;ﬁQ (Y =2y ff+2y " £ andeFs=%x[l—42:ilﬁ2+2 (Y frr+4y" £
32:1] £'1. The sum of pus, pws and pes must be 1. As for the multiple genotyping system that con-
tained n STR loci, /BS scores between biological full sibling pairs conform to binomial distribution:
IBS~B(2n, m). The population rate z,, can be given by the formula: m= %2::1 sz+ﬁ2§ll Pirs - Con-
clusion The alternative hypothesis in biological full sibling testing is that two appraised individuals are
biological full siblings. The probability of the corresponding alternative hypothesis of any STR locus
combination or /BS score can be directly calculated by the equations presented in this study, and the

calculation results are the basis for explanations of the evidence.
Keywords: forensic genetics; full sibling; identity by state; binomial distribution; probability
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(full sibling, FS) & F % 12 IR Ry T RAAY, [
A CHE 9 ) B 22 2R FHIR 25 — 2Pk (identity by state,
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