
Claims: 

1. A method for prenatal diagnosis of a fetal aneuploidy using a sample of matern. blood, 

the method comprising: 

5 a) in a sample of maternal blood, physically separating hypermethyla d DNA from 

hypomethylated DNA, without chemically altering or enzymatically diges ng the 

hypomethylated DNA or hypermethylated DNA, to obtain a hypeiinet 	lated DNA sample; 

b) in the hypermethylated DNA sample, determining levels %f a plurality of 

differentially methylated regions (DMRs) to obtain a hypermeth 	ation value for the 

10 hypermethylated DNA sample; 

c) comparing the hypermethylation value of the h p -rmethylated DNA sample to a 

standardized reference hypermethylation value for said r, urality of DMRs; and 

d) diagnosing a fetal aneuploidy based on sail comparison. 

15 2. The method of claim 1, wherein the mate 	. blood sample is a maternal peripheral blood 

sample. 

3. The method of claim 1 or 2, where'.. hypermethylated DNA is separated from 

hypomethylated DNA using an an • ody that immunoprecipitates methylated DNA. 

20 

4. The method of any one o the preceding claims, wherein the plurality of DMRs are 

chosen from the lists sho n in Appendices A-E. 

5. The method of 	y one of the preceding claims, wherein the levels of the plurality of 

25 DMRs is dete 	' ed for at least three, five, eight, or ten DMRs. 

6. The m- 	od of any one of the preceding claims, wherein the levels of the plurality of 

DMRs 	the hypermethylated DNA sample are determined by real time quantitative 

pol 	erase chain reaction (Real Time QPCR). 

30 
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7. The method of any one of the preceding claims, wherein the hypermethylation value fo 

the hypeiniethylated DNA sample is compared to a standardized normal reference 

hypeiiiiethylation value for a nounal maternal blood DNA sample and diagnosis of f= al 

aneuploidy is made when the hypeiiiiethylation value for the hypettnethylated DN • sample 

5 is higher than the standardized normal reference hypermethylation value for a 	•rmal 

maternal blood DNA sample. 

8. The method of any one of the preceding claims, wherein the plural y of DMRs are on 

chromosome 21 for diagnosis of trisomy 21. 

10 

9. The method of any one of the preceding claims, wherein 	e plurality of DMRs are on 

chromosome 21 and: 

(a) comprise three or more regions selected from t - group consisting of base pairs 

15 

39279856-39280004 (SEQ ID NO: 33), base pairs 4i 61178-44161323 (SEQ ID NO: 34), 

base pairs 44161239-44161371 (SEQ ID NO: 35) •ase pairs 33320735-33320829 (SEQ ID 

NO: 36), base pairs 42189557-42189683 (SE• D NO: 37), base pairs 42355712-42355815 

(SEQ ID NO: 38), base pairs 42357215-423 7341 (SEQ ID NO: 39), base pairs 22403649- 

22403792 (SEQ ID NO: 40), base pairs 	'136735-29136844 (SEQ ID NO: 41), base pairs 

20 

32268843-32268943 (SEQ ID NO: 4 	, base pairs 44079235-44079322 (SEQ ID NO: 43), 

base pairs 37841284-37841411 (S . • ID NO: 44), and combinations thereof; 

(b) comprise eight or more 	gions selected from the group consisting of base pairs 

39279856-39280004 (SEQ I ►  NO: 33), base pairs 44161178-44161323 (SEQ ID NO: 34), 

base pairs 44161239-441. 371 (SEQ ID NO: 35), base pairs 33320735-33320829 (SEQ ID 

NO: 36), base pairs 42 :9557-42189683 (SEQ ID NO: 37), base pairs 42355712-42355815 

25 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 39), base pairs 22403649- 

22403792 (SEQ • NO: 40), base pairs 29136735-29136844 (SEQ ID NO: 41), base pairs 

32268843-32 .8943 (SEQ ID NO: 42), base pairs 44079235-44079322 (SEQ ID NO: 43), 

base pairs 	841284-37841411 (SEQ ID NO: 44), and combinations thereof; or 

(c) cons .t of eight regions having nucleotide sequences of base pairs 33320735-33320829 

30 (SE• D NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base pairs 42355712- 

42.55815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 39), base pairs 
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22403649-22403792 (SEQ ID NO: 40), base pairs 32268843-32268943 (SEQ ID NO: 42 , 

base pairs 44079235-44079322 (SEQ ID NO: 43) and base pairs 37841284-37841411 	EQ 

ID NO: 44). 

5 10. The method of any one of claims 1-7, wherein the plurality of DMRs are •n a 

chromosome selected from the group consisting of chromosome 21, chro 	• some 13, 

chromosome 18, X chromosome and Y chromosome. 

11. A method for prenatal diagnosis of trisomy 21 using a sampl of maternal peripheral 

10 blood, the method comprising: 

a) in a sample of maternal peripheral blood, physical 	separating hypermethylated 

DNA from hypomethylated DNA, without chemically alto ring or enzymatically digesting 

the hypermethylated DNA or hypomethylated DNA, t• obtain a hypermethylated DNA 

sample; 

15 

20 

b) in the hypermethylated DNA sample, • e ermining levels of a plurality of 

differentially methylated regions (DMRs), on • 	omosome 21 to obtain a hypermethylation 

value for the hypermethylated DNA sampl , 

wherein the plurality of DMRs o chromosome 21 comprise eight or more regions 

selected from the group consisting o ease pairs 39279856-39280004 (SEQ ID NO: 33), 

base pairs 44161178-44161323 (S' Q ID NO: 34), base pairs 44161239-44161371 (SEQ ID 

NO: 35), base pairs 33320735- 	320829 (SEQ ID NO: 36), base pairs 42189557-42189683 

(SEQ ID NO: 37), base pair 42355712-42355815 (SEQ ID NO: 38), base pairs 42357215- 

42357341 (SEQ ID NO: 	•), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 

25 

29136735-29136844 1 Q ID NO: 41), base pairs 32268843-32268943 (SEQ ID NO: 42), 

base pairs 4407923 -44079322 (SEQ ID NO: 43), base pairs 37841284-37841411 (SEQ ID 

NO: 44), and co ' •inations thereof, and 

where 	the levels of the plurality of DMRs are determined by real time quantitative 

polymerase chain reaction (Real Time QPCR); 

comparing the hypermethylation value of the hypermethylated DNA sample to a 

30 stane .rdized normal reference hypermethylation value for said plurality of DMRs on 

c 	omosome 21; and 
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d) diagnosing trisomy 21 based on said comparison. 

12. The method of any one of the preceding claims, wherein hypermethylated DN • is 

physically separated from hypomethylated DNA by Methylation DNA Immunop ecipitatior 

5 (MeDiP). 

13. The method of any one of the preceding claims, wherein, after phys.  al  separation of 

hypermethylated DNA from hypomethylated DNA, the hypermethyl. ed DNA is amplified. 

10 14. The method of any one of the preceding claims, wherein t 	hypermethylated DNA is 

amplified by ligation-mediated polymerase chain reaction 	-PCR). 

15. The method of any one of the preceding claims, w , erein the levels of the plurality of 

DMRs are also determined in a total untreated mate al blood DNA sample as a control of 

15 the LM-PCR efficiency. 

16. The method of claim 11, wherein the 	perniethylation value for the hypermethylated 

DNA sample is compared to a standards ed normal reference hypermethylation value for a 

normal maternal blood DNA sample, .nd diagnosis of trisomy 21 is made when the 

20 hypermethylation value for the h t ermethylated DNA sample is higher than the 

standardized normal reference • • ermethylation value for a normal maternal blood DNA 

sample. 

17. The method of cl. m 11, wherein the plurality of DMRs on chromosome 21 consist of 

25 eight regions havint nucleotide sequences of base pairs 33320735-33320829 (SEQ ID NO: 

36), base pairs 4 	89557-42189683 (SEQ ID NO: 37), base pairs 42355712-42355815 

(SEQ ID NO: 	8), base pairs 42357215-42357341 (SEQ ID NO: 39), base pairs 22403649- 

22403792 	EQ ID NO: 40), base pairs 32268843-32268943 (SEQ ID NO: 42), base pairs 

440792 	-44079322 (SEQ ID NO: 43) and base pairs 37841284-37841411 (SEQ ID NO: 

30 44). 
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18. A method for identifying a differentially methylated region (DMR) on a chromosome 

of interest suitable for use in diagnosing a fetal aneuploidy, the method comprising: 

a) providing: 

(i) a normal adult female peripheral blood DNA sample (PB sampl 	; and 

5 (ii) a normal placental DNA sample (PL sample); 

b) in each sample of a), physically separating hypermethylated DN A 	om 

hypomethylated DNA, without chemically altering or enzymatically dige ing the 

hypermethylated DNA or hypomethylated DNA, to obtain: 

(i) a separated PB sample; and 

10 (iii) a separated PL sample; 

c) in each separated sample of b), determining levels • a plurality of regions on a 

chromosome of interest; and 

d) selecting a region that is hypomethylated in t r e separated PB sample and is 

hypermethylated in the separated PL sample to there•y identify a differentially methylated 

15 region (DMR) on the chromosome of interest. 

19. The method of claim 18, wherein the P 	sample comprises two different samples, a first 

trimester PL sample and a third trimester 	., sample, wherein step d) further comprises 

selecting a region having an equivale 	degree of methylation in the first trimester separated 

20 PL sample and the third trimester s parated PL sample. 

20. The method of claim 18 .r 19, wherein the chromosome of interest is selected from the 

group consisting of chro 	• some 21, chromosome 13, chromosome 18, X chromosome and 

Y chromosome. 

25 

21. The method ,,f claim 18 or 19, wherein the aneuploidy is a trisomy or a monosomy. 

22. A kit ft prenatal diagnosis of trisomy 21, the kit comprising: 

one or more nucleic acid compositions for determining levels of a plurality of 

30 differentially methylated regions (DMRs) on chromosome 21; and 
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b) instructions for using the nucleic acid compositions for prenatal diagnosis of 

trisomy 21. 

23. The kit of claim 22, wherein the plurality of DMRs on chromosome 21 are c 4sen from 

5 the lists shown in Appendices A-E. 

24. The kit of claim 22, wherein the plurality of DMRs on chromosome 	1: 

(a) comprise three or more regions selected from the group consis ng of base pairs 

10 

39279856-39280004 (SEQ ID NO: 33), base pairs 44161178-4416 	23 (SEQ ID NO: 34), 

base pairs 44161239-44161371 (SEQ ID NO: 35), base pairs 33. 0735-33320829 (SEQ ID 

NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), • . se pairs 42355712-42355815 

(SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ I* NO: 39), base pairs 22403649- 

22403792 (SEQ ID NO: 40), base pairs 29136735-291 •844 (SEQ ID NO: 41), base pairs 

15 

32268843-32268943 (SEQ ID NO: 42), base pairs 44079235-44079322 (SEQ ID NO: 43), 

base pairs 37841284-37841411 (SEQ ID NO: 44 	and combinations thereof; 

(b) comprise eight or more regions selected fr. 	the group consisting of base pairs 

39279856-39280004 (SEQ ID NO: 33), ba 	pairs 44161178-44161323 (SEQ ID NO: 34), 

base pairs 44161239-44161371 (SEQ ID 	0: 35), base pairs 33320735=33320829 (SEQ ID 

NO: 36), base pairs 42189557-42189.:3 (SEQ ID NO: 37), base pairs 42355712-42355815 

20 (SEQ ID NO: 38), base pairs 4235 	15-42357341 (SEQ ID NO: 39), base pairs 22403649- 

22403792 (SEQ ID NO: 40), b...e pairs 29136735-29136844 (SEQ ID NO: 41), base pairs 

32268843-32268943 (SEQ I G NO: 42), base pairs 44079235-44079322 (SEQ ID NO: 43), 

base pairs 37841284-378 	411 (SEQ ID NO: 44), and combinations thereof ; or 

(c) consist of eight reg •ns having nucleotide sequences of base pairs 33320735-33320829 

25 (SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base pairs 42355712- 

42355815 (SEQ 	NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 39), base pairs 

22403649-224,03792 (SEQ ID NO: 40), base pairs 32268843-32268943 (SEQ ID NO: 42), 

base pairs 44079235-44079322 (SEQ ID NO: 43) and base pairs 37841284-37841411 (SEQ 

ID NO: 44). 

30 
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25. The kit of any one of claims 22-24, wherein the nucleic acid compositions comprise o 

or more oligonucleotide primers selected from the group consisting of 

GCTGGACCAGAAAGTGTTGAG (SEQ ID NO: 1), GTGTGCTGCTTTGCAATG.' G 

5 

(SEQ ID NO: 2), GGTCGAGTTTTTGGTGGTGT (SEQ ID NO: 3), 

CCACCGTCACTGTTCCTAGA (SEQ ID NO: 4), CCTCGTGCTCGTGTCTC AT (SEQ 

ID NO: 5), GAGGAAACAGCTTGGCTCTG (SEQ ID NO: 6), 

CTGTTGCATGAGAGCAGAGG (SEQ ID NO: 7), CGTCCCCCTCGC ACTATCT (SEQ 

ID NO: 8), TGCAGGATATTTGGCAAGGT (SEQ ID NO: 9), 

CTGTGCCGGTAGAAATGGTT (SEQ ID NO: 10), TGAATCA 	TCACCGACAGC 

10 (SEQ ID NO: 11), GAAACAACCTGGCCATTCTC (SEQ ID 	al : 12), 

CCGTTATATGGATGCCTTGG (SEQ ID NO: 13), AAAC 	TTGGGCTGAACTGC 

(SEQ ID NO: 14), CCAGGCAAGATGGCTTATGT (SE, ID NO: 15), 

ACCATGCTCAGCCAATTTTT (SEQ ID NO: 16), GI CCCAGACGATACCTGGAA 

15 

(SEQ ID NO: 17), GCTGAACAAAACTCGGCTT t (SEQ ID NO: 18), 

CCACATCCTGGCCATCTACT (SEQ ID NO: 	), TTCCACAGACAGCAGAGACG 

(SEQ ID NO: 20), TGAGCTCACAGGTCTG' AAA (SEQ ID NO: 21), 

CCCCACAGGGTTCTGGTAAT (SEQ ID 0: 22), ATTCTCCACAGGGCAATGAG 

(SEQ ID NO: 23), TTATGTGGCCTTT CTCCTG (SEQ ID NO: 24), and combinations 

thereof. 

20 

26. The kit of any one of claim 22-25, which further comprises means for physically 

separating hypermethylated 'ANA from hypomethylated DNA, without chemically altering 

or enzymatically digestin' the hypermethylated DNA or hypomethylated DNA, in a blood 

sample. 

25 

27. The kit of c im 26, wherein the means for physically separating hypermethylated DNA 

from hypome ylated DNA comprises an antibody that immunoprecipitates methylated 

DNA. 

30 28. he kit of claim 26, which further comprises means for amplifying hypermethylated 

A. 
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29. The kit of claim 28, wherein the means for amplifying hypermethylated DNA compris,  

oligonucleotide linkers or oligonucleotide primers for performing ligation mediated 

polymerase chain reaction (LM-PCR). 

5 30. A nucleic acid composition comprising one or more isolated oligonucleo de primers 

selected from the group consisting of GCTGGACCAGAAAGTGTTGA 	(SEQ ID NO: 1), 

GTGTGCTGCTTTGCAATGTG (SEQ ID NO: 2), GGTCGAGTTT 	GGTGGTGT (SEQ 

ID NO: 3), CCACCGTCACTGTTCCTAGA (SEQ ID NO: 4), 

CCTCGTGCTCGTGTCTGTAT (SEQ ID NO: 5), GAGG 	CAGCTTGGCTCTG (SEQ 

10 ID NO: 6), CTGTTGCATGAGAGCAGAGG (SEQ ID NO . 7), 

CGTCCCCCTCGCTACTATCT (SEQ ID NO: 8), TG • GGATATTTGGCAAGGT (SEQ 

ID NO: 9), CTGTGCCGGTAGAAATGGTT (SE • D NO: 10), 

TGAATCAGTTCACCGACAGC (SEQ ID NO: 1), GAAACAACCTGGCCATTCTC 

15 

(SEQ ID NO: 12), CCGTTATATGGATGC 	GG (SEQ ID NO: 13), 

AAACTGTTGGGCTGAACTGC (SEQ a NO: 14), CCAGGCAAGATGGCTTATGT 

(SEQ ID NO: 15), ACCATGCTCAG,CAATTTTT (SEQ ID NO: 16), 

GACCCAGACGATACCTGG A A SEQ ID NO: 17), GCTGAACAAAACTCGGCTTC 

(SEQ ID NO: 18), CCACATC f TGGCCATCTACT (SEQ ID NO: 19), 

TTCCACAGACAGCAG A t  AC G (SEQ ID NO: 20), TGAGCTCACAGGTCTGGAAA 

20 (SEQ ID NO: 21), CCC' ACAGGGTTCTGGTAAT (SEQ ID NO: 22), 

ATTCTCCACAGG' CAATGAG (SEQ ID NO: 23), T"TATGTGGCCTTTCCTCCTG (SEQ 

ID NO: 24), and ombinations thereof. 



CLAIMS 

1. 	A method for prenatal diagnosis of trisomy 21 using a sample of maternal blood, 

the method comprising: 

5 a) in a sample of maternal blood, physically separating hypei 	uethylated DNA 

from hypomethylated DNA, without chemically altering or enzymatically digesting the 

hypomethylated DNA or hypermethylated DNA, to obtain a hypermethylated DNA 

sample; 

b) in the hypermethylated DNA sample, determining levels of a plurality of 

10 differentially methylated regions (DMRs) to obtain a hypermethylation value for the 

hypermethylated DNA sample, wherein at least one of the DMRs comprises a region 

selected from base pairs 39279856-39280004 (SEQ ID NO: 33), base pairs 44161178- 

44161323 (SEQ ID NO: 34), base pairs 33320735-33320829 (SEQ ID NO: 36), base 

pairs 42189557- 42189683 (SEQ ID NO: 37), base pairs 42355712-42355815 (SEQ ID 

15 NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 39), base pairs 32268843- 

32268943 (SEQ ID NO: 42) and base pairs 37841284-37841411 (SEQ ID NO: 44); 

c) comparing the hypermethylation value of the hypermethylated DNA sample to 

a standardized reference hypermethylation value for said plurality of DMRs; and 

d) diagnosing trisomy 21 based on said comparison. 

20 

2. 	The method of claim 1, wherein the maternal blood sample is a maternal 

peripheral blood sample or a fractionated portion of maternal peripheral blood. 

3. 	The method of claim 1 or claim 2, wherein hypermethylated DNA is separated 

25 from hypomethylated DNA using an antibody that immunoprecipitates methylated 

DNA. 

4. 	The method of any one of the preceding claims, wherein the plurality of DMRs 

are chosen from the list shown in Appendix A. 

30 

5. 	The method of any one of the preceding claims, wherein the levels of the 

plurality of DMRs is deteiinined for at least three, five, eight, or ten DMRs. 
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6. The method of any one of the preceding claims, wherein the levels of the 

plurality of DMRs in the hypermethylated DNA sample are determined by real time 

quantitative polymerase chain reaction (Real Time QPCR). 

5 7. The method of any one of the preceding claims, wherein the hypermethylation 

value for the hypennethylated DNA sample is compared to a standardized normal 

reference hypermethylation value for a normal maternal blood DNA sample and 

diagnosis of fetal aneuploidy is made when the hypermethylation value for the 

hypermethylated DNA sample is higher than-the standardized normal reference 

10 hypermethylation value for a normal maternal blood DNA sample. 

8. The method of any one of the preceding claims, wherein the plurality of DMRs 

are on chromosome 21 and: 

(a) comprise three or more regions selected from the group consisting of base 

15 pairs 39279856-39280004 (SEQ ID NO: 33), base pairs 44161178-44161323 (SEQ ID 

NO: 34), base pairs 44161239-44161371 (SEQ ID NO: 35), base pairs 33320735- 

33320829 (SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base 

pairs 42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID 

NO: 39), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 29136735- 

20 29136844 (SEQ ID NO: 41), base pairs 32268843-32268943 (SEQ ID NO: 42), base 

pairs 44079235-44079322 (SEQ ID NO: 43), base pairs 37841284-37841411 (SEQ ID 

NO: 44), and combinations thereof; 

(b) comprise eight or more regions selected from the group consisting of base 

pairs 39279856-39280004 (SEQ ID NO: 33), base pairs 44161178-44161323 (SEQ ID 

25 NO: 34), base pairs 44161239-44161371 (SEQ ID NO: 35), base pairs 33320735- 

33320829 (SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base 

pairs 42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID 

NO: 39), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 29136735- 

29136844 (SEQ ID NO: 41), base pairs 32268843-32268943 (SEQ ID NO: 42), base 

30 pairs 44079235-41079322 (SEQ ID NO: 43), base pairs 37841284-37841411 (SEQ ID 

NO: 44), and combinations thereof; or 

(c) consist of eight regions having nucleotide sequences of base pairs 

33320735-33320829 (SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 

37), base pairs 42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 
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(SEQ ID NO: 39), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 

32268843-32268943 (SEQ ID NO: 42), base pairs 44079235-44079322 (SEQ ID NO: 

43) and base pairs 37841284-37841411 (SEQ ID NO: 44.). 

5 9. 	A method for prenatal diagnosis of trisomy 21 using a sample of maternal 

peripheral blood, the method comprising: 

a) in a sample of maternal peripheral blood, physically separating 

hypermethylated DNA from hypomethylated DNA, without chemically altering or 

enzymatically digesting the hypermethylated DNA or hypomethylated DNA, to obtain a 

10 hypermethylated DNA sample; 

b) in the hypermethylated DNA sample, deter 	inning levels of a plurality of 

differentially methylated regions (DMRs) on chromosome 21 to obtain a 

hypermethylation value for the hypermethylated DNA sample, 

wherein the plurality of DMRs on chromosome 21 comprise eight or more 

15 regions selected from the group consisting of base pairs 39279856-39280004 (SEQ ID 

NO: 33), base pairs 44161178-44161323 (SEQ ID NO: 34), base pairs 33320735- 

33320829 (SEQ ID NO: 36), base pairs 42189557- 42189683 (SEQ ID NO: 37), base 

pairs 42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID 

NO: 39), base pairs 32268843-32268943 (SEQ ID NO: 42) and base pairs 37841284- 

20 37841411 (SEQ ID NO: 44), and combinations thereof, and 

wherein the levels of the plurality of DMRs are determined by real time 

quantitative polymerase chain reaction (Real Time QPCR); 

c) comparing the hypermethylation value of the hypermethylated DNA sample to 

a standardized normal reference hypermethylation value for said plurality of DMRs on 

25 chromosome 21; and 

d) diagnosing trisomy 21 based on said comparison. 

10. 	The method of any one of the preceding claims, wherein hypermethylated DNA 

is physically separated from hypomethylated DNA by Methylation. DNA 

30 Immunoprecipitation (MeDiP). 

11. 	The method of any one of the preceding claims, wherein, after physical 

separation of hypermethylated DNA from hypomethylated DNA, the hypermethylated 

DNA is amplified. 

364 



12. The method of any one of the preceding claims, wherein the hypermethylated 

DNA is amplified by ligation-mediated polymerase chain reaction (LM-PCR). 

5 13. The method of any one of the preceding claims, wherein the levels of the 

plurality of DMRs are also determined in a total untreated maternal blood DNA sample 

as a control of the LM-PCR efficiency. 

14. The method of claim 9, wherein the hyper 	uethylation value for the 

10 hypermethylated DNA sample is compared to a standardized normal reference 

hypermethylation value for a normal maternal blood DNA sample, and diagnosis of 

trisomy 21 is made when the hypeirnethylation value for the hypermethylated DNA 

sample is higher than the standardized normal reference hypermethylation value for a 

normal maternal blood DNA sample. 

15 

15. The method of claim 9, wherein the plurality of DMRs on chromosome 21 

consist of eight regions having nucleotide sequences of base pairs 33320735-33320829 

(SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base pairs 

42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 

20 39), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 32268843-32268943 

(SEQ ID NO: 42), base pairs 44079235-44079322 (SEQ ID NO: 43) and base pairs 

37841284-37841411 (SEQ ID NO: 44). 

16. A kit when used in a method of any one of the preceding claims, the kit 

25 comprising: 

a) two or more nucleic acid compositions for determining levels of a plurality of 

differentially methylated regions (DMRs) on chromosome 21, wherein at least one of the 

DMRs comprises a region selected from base pairs 39279856-39280004 (SEQ ID NO: 

33), base pairs 44161178-44161323 (SEQ ID NO: 34), base pairs 33320735-33320829 

30 (SEQ ID NO: 36), base pairs 42189557- 42189683 (SEQ ID NO: 37), base pairs 

42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 

39), base pairs 32268843-32268943 (SEQ ID NO: 42) and base pairs 37841284- 

37841411 (SEQ ID NO: 44); and 
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b) instructions for using the nucleic acid compositions for prenatal diagnosis of 

trisomy 21. 

17. 	The kit of claim 16, wherein the plurality of DMRs on chromosome 21 are 

5 chosen from the list shown in Appendix A. 

18. 	The kit of claim 16, wherein the plurality of DMRs on chromosome 21: 

(a) comprise three or more regions selected from the group consisting of base pairs 

39279856-39280004 (SEQ ID NO: 33), base pairs 44161178-44161323 (SEQ ID NO: 

10 34), base pairs 44161239-44161371 (SEQ ID NO: 35), base pairs 33320735-33320829 

(SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base pairs 

42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 

39), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 29136735-29136844 

(SEQ ID NO: 41), base pairs 32268843-32268943 (SEQ ID NO: 42), base pairs 

15 44079235-44079322 (SEQ ID NO: 43), base pairs 37841284-37841411 (SEQ ID NO: 

44), and combinations thereof; 

(b) comprise eight or more regions selected from the group consisting of base pairs 

39279856-39280004 (SEQ ID NO: 33), base pairs 44161178-4416.1323 (SEQ ID NO: 

34), base pairs 44161239 	 /1/1161371 (SEQ ID NO: 35), base pairs 33320735-33320829 

20 (SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base pairs 

42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID NO: 

39), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 29136735-29136844 

(SEQ ID NO: 41), base pairs 32268843-32268943 (SEQ ID NO: 42), base pairs 

44079235-'11079322 (SEQ ID NO: 43), base pairs 37841284-37841411 (SEQ ID NO: 

25 44), and combinations thereof; or 

(c) consist of eight regions having nucleotide sequences of base pairs 33320735- 

33320829 (SEQ ID NO: 36), base pairs 42189557-42189683 (SEQ ID NO: 37), base 

pairs 42355712-42355815 (SEQ ID NO: 38), base pairs 42357215-42357341 (SEQ ID 

NO: 39), base pairs 22403649-22403792 (SEQ ID NO: 40), base pairs 32268843- 

30 32268943 (SEQ ID NO: 42), base pairs 44079235-44079322 (SEQ ID NO: 43) and base 

pairs 37841284-37841411 (SEQ ID NO: 44). 

19. 	The kit of any one of claims 16-18, wherein the nucleic acid compositions 

comprise one or more oligonucleotide primer pairs selected from the group consisting 
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of: GCTGGACCAGAAAGTGTTGAG (SEQ ID NO: 1) and 

GTGTGCTGCTTTGCAATGTG (SEQ ID NO: 2); GGTCGAGTTTTTGGTGGTGT 

(SEQ ID NO: 3) and CCACCGTCACTGTTCCTAGA (SEQ ID NO: 4); 

CCTCGTGCTCGTGTCTGTAT (SEQ ID NO: 5) and 

5 GAGGAAACAGCTTGGCTCTG (SEQ ID NO: 6); CTGTTGCATGAGAGCAGAGG 

(SEQ ID NO: 7) and CGTCCCCCTCGCTACTATCT (SEQ ID NO: 8); 

TGCAGGATATTTGGCAAGGT (SEQ ID NO: 9) and 

CTGTGCCGGTAGAAATGGTT (SEQ ID NO: 10); TGAATCAGTTCACCGACAGC 

(SEQ ID NO: 11) and GAAACAACCTGGCCATTCTC (SEQ ID NO: 12); 

10 CCGTTATATGGATGCCTTGG (SEQ ID NO: 13) and 

AAACTGTTGGGCTGAACTGC (SEQ ID NO: 14); CCAGGCAAGATGGCTTATGT 

(SEQ ID NO: 15) and ACCATGCTCAGCCAATTTTT (SEQ ID NO: 16); 

GACCCAGACGATACCTGGAA (SEQ ID NO: 17) and 

GCTGAACAAAACTCGGCTTC (SEQ ID NO: 18); CCACATCCTGGCCATCTACT 

15 (SEQ ID NO: 19) and TTCCACAGACAGCAGAGACG (SEQ ID NO: 20); 

TGAGCTCACAGGTCTGGAAA (SEQ ID NO: 21) and 

CCCCACAGGGTTCTGGTAAT (SEQ ID NO: 22); ATTCTCCACAGGGCAATGAG 

(SEQ ID NO: 23) and TTATGTGGCCTTTCCTCCTG (SEQ ID NO: 24); and 

combinations thereof. 

20 

20. The kit of any one of claims 16-19, which further comprises means for physically 

separating hypermethylated DNA from hypomethylated DNA, without chemically 

altering or enzymatically digesting the hypermethylated DNA or hypomethylated DNA, 

in a blood sample. 

25 

21. The kit of claim 20, wherein the means for physically separating 

hypermethylated DNA from hypomethylated DNA comprises an antibody that 

immunoprecipitates methylated DNA. 

30 22. The kit of claim 20, which further comprises means for amplifying 

hypermethylated DNA. 
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23. 	The kit of claim 22, wherein the means for amplifying hypei tethylated DNA 

comprises oligonucleotide linkers 

mediated polymerase chain 

or 

reaction 

oligonucleotide 

(LM-PCR). 

primers for performing ligation 
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