WHAT IS CLAIMED 1S:
1. A method of determining whether twins are fraternal twins, ¢ / pﬁ'éing following
steps:
genotyping at least one polymorphic site of fetuses of fthe twins, to obtain
polymorphism type of the fetuses; |
comparing the polymorphism type of the fetuses with corregponding polymorphic site
of parents thereof; and

determining whether the twins are the fraternal twins bg#sed on a comparing resulit.

2. The method of claim 1, wherein the step of gengtyping at least one polymorphic
site of the fetuses of the twins further comprises:

extracting a nucleic acid sample of the fetuses ffom a pregnant sample;

constructing a sequencing library for the nuclefc acid sample of the fetuses;

subjecting the sequencing library to sequenging, to obtain a sequencing result; and

determining the polymorphism type of the fetuses based onthe sequencing result.

3. The method of claim 2, wherein thg pregnant sample is selected from a group
consisting of peripheral blood, pregnant woman urine and breast milk.

4. The method of claim 3, whereir/the pregnant sample is peripheral blood.

5. The method of claim 2, pripr to the step of constructing the sequencing library,
further comprising:

subjecting the nucleic agld sample of the fetuses to amplifying, to obtain an

amplification product containihg the polymorphic site, for constructing the sequencing

library.

6. The method of clgim 5, wherein the amplification product has a length of 150 bp or

less.

7. The methog of claim 2, wherein the polymorphism is selected from a group



consisting of STR, VNTR, RFLP, STS, SSCP, CAPS and SNP.

8. The method of claim 7, wherein the polymorphic site is an ST/ pdlymorphic site
being at least one selected from a group consisting of VWA, TPOX, P351358, D16S539,
D55818, CSF1PO, D11S82368, D251338, D8S1179, D13S317, J2151437, D165S3391,
Penta E, D1251064, D128391, D6S1043 and D1 95433,

9. The method of claim 8, wherein the nucleic acid samplg of the fetuses is subjected
to amplifying by PCR, and

for VWA, oligonucleotides shown as SEQ ID NO: 1 gnd SEQ ID NO: 2 are used as
PCR primers;

for TPOX, oligonucleotides shown as SEQ ID N 3 and SEQ ID NO: 4 are used as
PCR primers;

for D3S1358, oligonucleotides shown as SEQ/ID NO: 5 and SEQ ID VNO: 6 are used
as PCR primers;

for D16S539, oligonucleotides shown as S£Q ID NO: 7 and SEQ ID NO: 8 are used
as PCR primers;

for D5S818, oligonucleotides shown ag'SEQ ID NO: 9 and SEQ ID NO: 10 are used
as PCR primers;

for CSF1PO, oligonucleotides shoyn as SEQ ID NO: 11 and SEQ ID NO: 12 are
used as PCR primers;

for D11S2368, oligonucleotides/shown as SEQ ID NO: 13 and SEQ ID NO: 14 are
used as PCR primers;

for D2S1338, oligonucleotidgs shown as SEQ ID NO: 15 and SEQ ID NO: 16 are
used as PCR primers;

for D8S1179, oligonuclegtides shown as SEQ ID NO: 17 and SEQ ID NO: 18 are
used as PCR primers;

for D13S317, oligonyCleotides shown as SEQ ID NO: 19 and SEQ ID NO: 20 are
used as PCR primers;

for D21S1437, oligonucleotides shown as SEQ ID NO: 21 and SEQ ID NO: 22 are
used as PCR primer

for D16S3391 foligonucleotides shown as SEQ ID NO: 23 and SEQ ID NO: 24 are



used as PCR primers;
for Penta E, oligonucleotides shown as SEQ ID NO: 25 and SEQ IDMNO: 26 are used
as PCR primers; Y A
for D12S1064, oligonucleotides shown as SEQ ID NO: 27 and/SEQ ID NO: 28 are
used as PCR primers; _
for D12S391, oligonucleotides shown as SEQ ID NO: 29 ghd SEQ ID NO: 30 are
used as PCR primers;
for D6S1043, oligonucleotides shown as SEQ ID NO: #1 and SEQ ID NO: 32 are
used as PCR primers;
for D19S433, oligonucleotides shown as SEQ ID N@: 33 and SEQ ID NO: 34 are

used as PCR primers.

10. A system for determining whether twins are fraternal twins, comprising:

a genotyping apparatus, for subjecting at leasyone polymorphic site df fetuses of the
twins to genotyping, to obtain polymorphism typefof the fetuses;

an analyzing apparatus, connected with t‘ e genotyping apparatus, and suitable for
comparing the polymorphism type of the fetyses with corresponding polymorphic site of
parents thereof; and determining whether fhe twins are the fraternal twins based on a

comparing result.

11. The system of claim 10, wherdin the genotyping apparatus further comprises:

a nucleic acid extracting unit, fof extracting a nucleic acid sample of the fetuses from
a pregnant sample;

a library constructing unit, cgnnected to the nucleic acid extracting unit, and suitable
for constructing a sequencing ljprary for the nucieic acid sample of the fetuses;

a sequencing unit, confiected to the library constructing unit, and - suitable for
subjecting the sequencing ljprary sequencing, to obtain a sequencing result; and
a genotype determinfng unit, connected to the sequencing unit, and suitable for

determining the polymorphism type of the fetuses.

12. The system pf claim 10, wherein the genotyping apparatus further comprises:
an amplifying/ unit, connected to the nucleic acid extracting unit and library
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constructing unit respectively, and suitable for subjecting the nucleic acig sample of the
fetuses to amplifying, to obtain an amplification product containing the polymorphic site,

for éonstructing the sequencing library.

13. The system of claim 12, wherein the polymorphism is gelected from a group

consisting of STR, VNTR, RFLP, STS, SSCP, CAPS and SNP,

is an STR polymorphic site
being at least one selected from a group consisting of VWA/ TPOX, D351358, D16S5309,
D55818, CSF1PO, D1152368, D2S1338, D8S1179, D1£S317, D2151437, D16S3391,
Penta E, D1251064, D12S391, D6S1043 and D195433/

14. The system of claim 13, wherein the polymorphic sit

15. The system of claim 14, wherein the amplify/ng unit is equipped with the primers,
to amplifying by PCR, and
NO: 1 and SEQ ID NO: 2 are used as

for subjecting the nucleic acid sample of the fetus
for VWA, oligonucleotides shown as SEQ |
PCR primers;
for TPOX, oligonucleotides shown as S ID NO: 3 and SEQ ID NO: 4 are used as
PCR primers;
for D351358, oligonucleotides showrfas SEQ ID NO: 5 and SEQ ID NO: 6 are used
as PCR primers; |
for D16S539, oligonucleotides shgwn as SEQ ID NO: 7 and SEQ ID NO: 8 are used
as PCR primers;
for D5S818, oligonucleotides ghown as SEQ ID NO: 9 and SEQ ID NO: 10 are used
as PCR primers;
for CSF1PO, oligonucleotjdes shown as SEQ ID NO: 11 and SEQ ID NO: 12 are
used as PCR primers;
for D11S2368, oligonudleotides shown as SEQ ID NO: 13 and SEQ ID NO: 14 are
used as PCR primers;
for D2S1338, oligofiucleotides shown as SEQ ID NO: 15 and SEQ ID NO: 16 are
used as PCR primers;
for D8S1179, olfgonucleotides shown as SEQ ID NO: 17 and SEQ D NO: 18 are

used as PCR priméfrs;
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for D13S317, oligonucleotides shown as SEQ ID NO: 19 and SEQAD NO: 20 are
used as PCR primers;

for D21S1437, oligonucleotides shown as SEQ ID NO: 21 and SEQ ID NO: 22 are
used as PCR primers;

for D16S3391, oligonucleotides shown as SEQ ID NO: 23 and SEQ ID NO: 24 are
used as PCR primers; |

for Penta E, oligonucleotides shown as SEQ ID NO: 25 and/SEQ ID NO: 26 are used
as PCR primers;

for D12S1064, oligonucleotides shown as SEQ ID NO/ 27 and SEQ ID NO: 28 are
used as PCR primers;

for D12S391, oligonucleotides shown as SEQ ID IRO: 29 and SEQ ID NO: 30 are
used as PCR primers;

for D6S1043, oligonucleotides shown as SEQ NO: 31 and SEQ ID NO: 32 are
used as PCR primers; |

for D19S433, oligonucleotideé shown as SHQ ID NO: 33 and SEQ [D NO: 34 are

used as PCR primers.




WHAT IS CLAIMED IS:

1. A method of determining whether twins are fraternal twins, comprising following steps:
extracting a nucleic acids sample including maternal nucleic acids and fetal nucleic acids
from a pregnant sample;
subjecting the nucleic acid sample to amplification by PCR, to obtain an amplification
product containing an STR polymorphic site, wherein

for VWA, oligonucleotides shown as SEQ ID NO: 1 and SEQ ID NO: 2 are used as
PCR primers;

for TPOX, oligonucleotides shown as SEQ ID NO: 3 and SEQ ID NO: 4 are used as
PCR primers;

for D3S1358, oligonucleotides shown as SEQ ID NO: 5 and SEQ ID NO: 6 are used
as PCR primers;

for D16S539, oligonucleotides shown as SEQ ID NO: 7 and SEQ ID NO: 8 are used
as PCR primers;

for D5S818, oligonucleotides shown as SEQ ID NO: 9 and SEQ ID NO: 10 are used
as PCR primers;

for CSF1PO, oligonucleotides shown as SEQ ID NO: 11 and SEQ ID NO: 12 are
used as PCR primers;

for D11S2368, oligonucleotides shown as SEQ ID NO: 13 and SEQ ID NO: 14 are
used as PCR primers;

for D2S1338, oligonucleotides shown as SEQ ID NO: 15 and SEQ ID NO: 16 are
used as PCR primers;

for D8S1179, oligonucleotides shown as SEQ ID NO: 17 and SEQ ID NO: 18 are
used as PCR primers;

for D13S317, oligonucleotides shown as SEQ ID NO: 19 and SEQ ID NO: 20 are
used as PCR primers;

for D21S1437, oligonucleotides shown as SEQ ID NO: 21 and SEQ ID NO: 22 are
used as PCR primers;

for D16S3391, oligonucleotides shown as SEQ ID NO: 23 and SEQ ID NO: 24 are

used as PCR primers;
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for Penta E, oligonucleotides shown as SEQ ID NO: 25 and SEQ ID NO: 26 are
used as PCR primers;
for D12S1064, oligonucleotides shown as SEQ ID NO: 27 and SEQ ID NO: 28 are
used as PCR primers;
for D12S391, oligonucleotides shown as SEQ ID NO: 29 and SEQ ID NO: 30 are
used as PCR primers;
for D6S1043, oligonucleotides shown as SEQ ID NO: 31 and SEQ ID NO: 32 are
used as PCR primers;
for D19S433, oligonucleotides shown as SEQ ID NO: 33 and SEQ ID NO: 34 are
used as PCR primers,
constructing a sequencing library for the nucleic acids sample;
subjecting the sequencing library to sequencing, to obtain a sequencing result;
determining a polymorphism type based on the sequencing result for the STR
polymorphic site consisting of VWA, TPOX, D3S1358, D16S539, D5S818, CSF1PO,
D11S2368, D25S1338, D8S1179, D13S317, D21S1437, D16S3391, Penta E, D12S1064,
D12S391, D6S1043 and D19S433;
comparing the polymorphism type with corresponding polymorphic site of parents thereof;
and
determining whether the twins are the fraternal twins based on a comparing result,
wherein it is determined that the twins are the fraternal twins in the case that for at least one
of STR polymorphic sites, it is heterozygous in paternal genome and its allele have two copy
numbers both different from that in pregnant genome which is detectable in the nucleic acids

sample.

2. The method of claim 1, wherein the pregnant sample is selected from a group

consisting of peripheral blood, pregnant woman urine and breast milk.

3. The method of claim 2, wherein the pregnant sample is peripheral blood.

4. The method of claim 1, wherein the amplification product has a length of 150 bp or

less.
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5. A system for determining whether twins are fraternal twins, comprising:

a genotyping apparatus, for subjecting a polymorphic site of fetuses of the twins to
genotyping, to obtain polymorphism type of the fetuses, wherein the genotyping apparatus
further comprises:

a nucleic acid extracting unit, for extracting a nucleic acid sample of the fetuses from a
pregnant sample;

an amplifying unit, connected to the nucleic acid extracting unit, and suitable for
subjecting the nucleic acid sample of the fetuses to amplifying, to obtain an amplification
product containing the polymorphic site, wherein

for vWA, oligonucleotides shown as SEQ ID NO: 1 and SEQ ID NO: 2 are used as PCR
primers;

for TPOX, oligonucleotides shown as SEQ ID NO: 3 and SEQ ID NO: 4 are used as PCR
primers;

for D3S1358, oligonucleotides shown as SEQ ID NO: 5 and SEQ ID NO: 6 are used as
PCR primers;

for D16S539, oligonucleotides shown as SEQ ID NO: 7 and SEQ ID NO: 8 are used as
PCR primers;

for D5S818, oligonucleotides shown as SEQ ID NO: 9 and SEQ ID NO: 10 are used as
PCR primers;

for CSF1PO, oligonucleotides shown as SEQ ID NO: 11 and SEQ ID NO: 12 are used as
PCR primers;

for D11S2368, oligonucleotides shown as SEQ ID NO: 13 and SEQ ID NO: 14 are used
as PCR primers;

for D2S1338, oligonucleotides shown as SEQ ID NO: 15 and SEQ ID NO: 16 are used
as PCR primers;

for D8S1179, oligonucleotides shown as SEQ ID NO: 17 and SEQ ID NO: 18 are used as
PCR primers;

for D13S317, oligonucleotides shown as SEQ ID NO: 19 and SEQ ID NO: 20 are used
as PCR primers;

for D21S1437, oligonucleotides shown as SEQ ID NO: 21 and SEQ ID NO: 22 are used
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as PCR primers;

for D16S3391, oligonucleotides shown as SEQ ID NO: 23 and SEQ ID NO: 24 are used
as PCR primers;

for Penta E, oligonucleotides shown as SEQ ID NO: 25 and SEQ ID NO: 26 are used as
PCR primers;

for D12S1064, oligonucleotides shown as SEQ ID NO: 27 and SEQ ID NO: 28 are used
as PCR primers;

for D12S391, oligonucleotides shown as SEQ ID NO: 29 and SEQ ID NO: 30 are used
as PCR primers;

for D6S1043, oligonucleotides shown as SEQ ID NO: 31 and SEQ ID NO: 32 are used
as PCR primers;

for D19S433, oligonucleotides shown as SEQ ID NO: 33 and SEQ ID NO: 34 are used
as PCR primers,

a library constructing unit, connected to the amplifying unit, and suitable for constructing
a sequencing library for the nucleic acid sample of the fetuses;

a sequencing unit, connected to the library constructing unit, and suitable for subjecting
the sequencing library sequencing, to obtain a sequencing result; and

a genotype determining unit, connected to the sequencing unit, and suitable for
determining a polymorphism type based on the sequencing result for the STR polymorphic
site consisting of VWA, TPOX, D3S1358, D16S539, D5S818, CSF1PO, D11S2368,
D251338, D8S1179, D13S317, D21S1437, D16S3391, Penta E, D12S51064, D12S391,
D6S1043 and D19S433,

and

an analyzing apparatus, connected with the genotyping apparatus, and suitable for
comparing the polymorphism type of the fetuses with corresponding polymorphic site of
parents thereof, and determining whether the twins are the fraternal twins based on a
comparing result,

wherein it is determined that the twins are the fraternal twins in the case that for at least
one of STR polymorphic sites, it is heterozygous in paternal genome and its allele have two
copy numbers both different from that in pregnant genome which is detectable in the nucleic

acids sample.
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