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int LTR
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int LTR int LTR int LTR int LTR
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int LTR it LTR int LTR
HSAT4 Satellite | HSMAR1 DNA | HSMAR2 DNA HUERS-P1- HUERS-P3-
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Kangala DNA Kangald DNA Kangal DNA Looper DNA LORI1b LTR
LOR1-int LTR LTRIOF LTR LTR12C LTR LTRI5 LTR LTR16A1 LTR
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MLTI1E2 LTR MLTIE3- MLTIE3_LTR MLTIF2 LTR MLTIF-int LTR
int LTR
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int LTR
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ORSL-2b_DNA PABL_A-int PABL_B-int PRIMA41-int LTR PRIMA4-
int LTR
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754 | SEQ | FFA4~=— | EFl

<— |ID |4

~7 | NO:

1 1 FP1 nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNGGTGAAACCCCGTCTCTACA

2 2 FP2 nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNGGTGAAACCCCGTCTCTAC

3 3 FP3_nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNGGTGAAACCCCGTCTCTACT

4 4 FP4 nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNCATGCCTGTAGTCCCAGCTACT

5 5 FP5 nl6 | cgacglaaaacgacggccagtNNNNNNNNNNNNNNNNATAGTGAAACCCCATCTCTACAAAA
6 6 FP6_nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNGGTGAAACCCCATCTCTACAA

7 7 FP7 nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNATAGTGAAACCCCATCTCTACAAA
8 8 FP8 nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNGAGGTGGGAGGATTGCTT

9 9 FP9 nl6 | cgacgtaaaacgacggccagtNNNNNNNNNNNNNNNNACCAGCCTGGGCAACATA

1 10 RP1_74 cacacaggaaacagctatgaccatgCCTCCTAAGTAGCTGGGACTACAG

2 11 RP2 74 cacacaggaaacagctatgaccatgCCTCCTAAGTAGCTGGGACTACAG

3 12 RP3_z4 cacacaggaaacagctatgaccatgCCTCCTAAGTAGCTGGGACTACAG

4 14 RP4 74 cacacaggaaacagclatgaccalg TGCAGTGGCACGATCATAGCTCACTGCAGCCTTGA

5 15 RP5_74 cacacaggaaacagctatgaccatgCTCCCGAGTAGCTGGGACT

6 16 RP6_z4 cacacaggaaacagctatgaccatgCTCCCGAGTAGCTGGGACTAC

7 17 7 74 cacacaggaaacagctatgaccatgCCCGAGTAGCTGGGACTACA

8 18 RP8 4 cacacaggaaacagclalgaccalgAGGCTGGAGTGCAGTGG

9 19 RPY 74 cacacaggaaacagctatgaccatgCCACCATGCCTGGCTAA
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<~ number of normal plasma samples used
d <- desired degree of aneuploidy (mumber arms altered)
<~ desired neoplastic cell fraction

1 <- chromosome arm (1p..22q)

r_type<-arm alteration type (gain or loss)
p(r) <~ probability that an arm is gained or lost in cancer (Estimated from

{Douville, #3})

rho <- desired unique read depth of synthetic sample (10M default)

i<~ desired number of repeats

h <- new synthetic sample
For d in (10,15,20) #desired numbers of altered arms

For ain 1:d #select alteration types and spike-in to t

1, 1_type <- weighted random selection where the
weights [p(r)] are the likelihood that an arm 1s
gained or loss in cancer

u_all <- get all Reads that that map to chr arm r

t <- add 50% of u_all reads
else (r_type == loss)

t <- subtract 50% of u_all reads
Endif
h_normal<-randomselect (1-f)*rho reads from s
h_aneuploid<-randomselect f*rho reads from t
h<-h_normal+h_aneuploid

For j=1.5
Fori=1:N
s <~ sampleli]
U <- get reads from s
For fin I:.F
t <-copy of s
End
End
End
End
End
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N <- number of normal samples used

f <- desired neoplastic cell fraction

r <- chromosome arm (1p..22q)

r_type<- alteration type (gain or loss)

tho <- desired unique read depth of synthetic sample

j<- desired number of repeats

For =15
Fori=1N
s <- samplefi]
s fraction<-vector that contains the fraction of reads that map to each of the 39 chr arm
for sample s
Forfin 1:F
Forrin1p:22q
Forr type in gain loss
h <-new in silico sample
t<-copy of s
t_fraction<- vector that contains the fraction of reads that map
to each of the 39 chr arm for sample t
ifr_type== gain
t fraction[r}<-t_fraction(r]"3/2 ###trisomy on armr
else (r_type == loss)
t fraction[r]<-t_fraction[r]"1/2 ##monosomy on arm r
Endif
h_normal<-weighted random select (1-f)‘rho where the
weights are r_fraction
h_aneuploid<-weighted random select f*tho where the weights
are {_fraction
h<-h_normal+h_aneuploid
End
End
End
End
End
gooogod
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N <- number of normal plasma samples used

d <- desired degree of aneuploidy (number arms altered)

f<- desired neoplastic cell fraction

r <- chromosome arm (1p..22q)

1_fype<-arm alteration type (gain or loss)

p(r) <- probability that an arm is gained or lost in cancer (Estimated from (11})
tho <- desired unique read depth of in silico simulated sample (10M default)
j<- desired number of repeats

For j=1:5
Fori=t:N
s <- samplefi]
U <-getreads from s
Forfin 1:F
h <-new in silico sample
For din (10,15,20) #desired numbers of altered arms
t<-copyofs
For ain 1:d #select alteration types and spike-in to t
1, 1_type <- weighted random selection where the weights [p(r}]
are the likelihood that an arm is gained or loss in cancer
u_all <- get all Reads that that map to chrarm r
ifr_type== gain
t<-add 50% of u_all reads
else (r_type == loss)
t<- subtract 50% of u_all reads
Endif
h_normal<-randomselect {1-f)'rho reads from s
h_aneuploid<-randomselect f*rho reads from t
h<-h_normal+h_aneuploid
End
End
End
End
End
gooogoao
T4oa—VEIREE
RealSeqgS
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INTERNATIONAL SEARCH REPORT
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International application No

PCT/US2020/033209

A. CLASSIFICATIGN OF BUBJECT MAT ]
INV, Clz2Ql/6827 C12Q1/5883
ADD.

C12Q1/6886

Ancording ta Intemetional Patent Classifioalion {IPC) or ta both national olaaeification and IPG

B. AELDS SEARCHED

Minirnum ok ket hed [olaaniioation system foll d by olaraification eymbols)

Dooumentation searahad other than minimum deaumeantation to the extent that such dosuments areinduded in the fislds searched

EPO-Internal, BIOSIS, EMBASE, WPI Data

Eeutmniu data base consulted during the intemnational search (name of data base and, vwhere practicakle, search terma used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categary” | Citation of document, with indicalion, where appropri of the relevant 3 Relevant o claim No.
X WO 2019/067092 Al (UNIV JOHNS HOPKINS [US] 1-9,
ET AL.] 4 April 2019 {2019-04-04) 11-32,
34-36,
38-107
A abstract; figures 36,45 10,33,37
X WO 20137148496 Al (UNIV JOHNS HOPKINS 2-9,
[US]) 3 October 2013 {2013-10-03) 11-32,
34-36,
38-107
A abstract; claims 1-39; figures 1,7 19,33,37
_/__

Further doouments are listed in the oontinuation of Box C.

See patent famiy annex.

* Speoial ategoriea of oited doournents :

"A" dacument defining the general etate of the art which is not considerad
o be of partioular relsvanca

"E* sarlier application or patent but publishee on or after the intsimatianal
lling dats

"L" dooumentwhioh may throw doubte on priority olaim{s) orwhioh is
cited ko establish the publication dete of encther citation or other

special reanon (as apeaii
"0" decument referring to an aral disslosure, uese, exhibition or other

"P* dogurner publisher prier to the intemational filing dale but later than
the priorty date olaimed

T" later document publlshed after the Intematonal fling dete or priod!
dete and net in conflistwith the applcation but eiad to undarctan:
the principle or theory underlying the invention

X" doeumant of partieular rakevancs; the elaimed invention Aannnthn
eonaidered novel or cannotbe d
step when the dosument is taen alcre

Y* dosument of partiaular relevanoce; the skimed invention cannctbe
considered to involve an inventive step when the document is
combined with one or more cther such documents, such sombination

means being obvious to & person skilled in the art

'&" doourment member of the aame patent family

 to invalve an i

Date of the aotual sompletion of the intemational aearch

11 January 2021

Date of mailing of the intem ational searsh report

19/01/2021

Nama and mallihg address of tha ISAF
Eurepenn Patent Offios, P.B. 5813 Fatentaan 2
NL - 2280 HV Rijewils
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3018

Authorzed officar

Costa Roldan, Nuria

Forn PCTASARZ10 {62000 $h&61) (Aprl 2005)
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C{Continuation). DOCUMENTS CONSIDERED TD BE RELEVANT
Categary* | Citation of dosument, with indieatian, whera appropriate, of the ralevant paesages Relevant to olaim Mo.
X CHRISTOPHER DOUVILLE ET AL: "Detection of 2-9,
aneuploidy in patients with cancer through 11-32,
amplification of long interspersed 34-36,
nucleotide elements (LINES)", 38-107
PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES,
vol. 115, no. 8,
5 February 2018 (2018-02-05), pages
1871-1876, XPD55735135,
155N: Q027-8424, DOI:
10.1073/pnas. 17178461156
A the whole document 10,33,37
X ISAAC KINDE ET AL: "FAST-SeqS: A Simple 2-9,
and Efficient Method for the Detection of 11-32,
Aneuploidy by Massively Parallel 34-36,
Sequencing”, 38-41,
PLOS ONE, 93-107
vol. 7, no, 7, 18 July 2012 (2912-07-18),
page e41162, XPO55085154,
1SSN: 1932-6203, DOI:
10.1371/journal .pone.0041162
Y the whole document 42-92
A 18,33,37
¥ W0 20167115307 Al (GOOD START GENETICS INC 42-92
[Us]) 21 July 2016 (2016-07-21)
A abstract; claims 1-18; figures 1-3 1-41,
93-107
T CHRISTOPHER DOUVILLE ET AL: "Assessing
aneuploidy with repetitive element
sequencing”,
PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES,
vol. 117, no. 9,
19 February 2020 (2020-02-19), pages
4858-4863, XPB55735132,
15SN: 0027-8424, DOI:
10.1073/pnas. 1910041117
Foim FCTASAZID {2oMtiNUatIcn of £ 80and £naet) (ATl 2005)
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Internetional application No.
INTERNATIONAL SEARCH REPORT PCT/US2020/033209
Box No.ll  Ohservations where certain claims wera found unsearchable { Continuation of item 2 of first sheet}

This intem aticnal search report has not been estaklished in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claime Nog.:

because they relate to subject matter not required to be searched by thla Authorlty, nemaly:

2, |:| Claims Nos.:

because they relate to parts of the international applicatien that do not comply with the prescribed requirements to such
an extent that ne meaningiul Internatlonal search ean be carred out, speciflcally:

3. D Claims Nos.:
because they are dependent clalms and are not drafted In accordanee with the second and third sentences of Rule 6.4(a).

Box Ne.lll Observations where unhty of Invention Is Iacking (Continuation of item 3 of first sheet)

This Imtem ational Searching Authority found multiple inventions in this internaticnal application, as lollows:

see additional sheet

1. Aas all required additional search fees were timely paid by ihe epplicant, this internetional search report covera all asarchable
olaims.

2. D As all searchable olaims oould be searched without effort justifying an additional fees, this Autherity did not invits payment of
additional fess.

3. As only some of the rsquirsd additional gaarch fess ware imaly paid by tha applicant, this intemational ssarch report covers
only thase claima for which fess werse paid, apecifically claims Nos.:

4, I:l No required additional search fees were timely paid by the applicant. Gonaequendy, this international search repott is
restricted to the invention first mentionad in the claims; it ie covered by claims Nos.:

Ramark on Protesat The additional search fees were accompanied by the applicant’s praotest and, where applicable, the
paymert of a protest fee.

The additiohal search feee were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the nvitation.

m No pratest accompanied the payment of additional search lees.

Form PCTASAR10 (centinuation of firat ehaet (2)) (April 2005)
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BR 112020002555 A2 11-08-2020
CA 3072195 Al 04-04-2019
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EP 3665308 Al 17-06-2020
JP 2020530290 A 22-10-2020
KR 20200115450 A 07-10-2020
SG 112020010100 A 30-83-2020
Us 2019256924 Al 22-08-2019
US 2020377956 Al 03-12-2020
WO 2019067092 Al 04-04-2019
WO 2020150656 Al 23-07-2020

W0 2013148456 Al B3-10-2813 AU 2013240088 Al 16-10-2014
CA 2868836 Al 03-10-2013
CN 104350158 A 11-02-2015
CN 111073962 A 28-04-2020
EP 2831279 Al 04-02-2015
HK 1205204 Al 11-12-2015
HK 1206795 Al 15-91-2016
IL 234850 A 29-08-2019
Us 20156051085 Al 19-02-2015
US 2015376691 Al 31-12-2015
W0 2013148496 Al 03-10-2013

W0 2016115307 Al 21-07-2016 CA 3011029 Al 21-07-2017
EP 3271481 Al 24-01-2018
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Us 2016210404 Al 21-87-2016
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International Application No. PCT/ US2020/ 033209

FURTHER INFORMATION CONTINUED FROM PCT/ASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-41, 93-97(completely); 98-107(partially)

methods of testing for the presence of aneuploidy in a
genome of a mammal comprising:a) amplifying a plurality of
chromosomal sequences in a DNA sample with a pair of primers
complementary to the chromosomal sequences to form a
plurality of amplicons, wherein the primer pair amplifies a
sufficient number of sequences to allow aneuploidy
detection;b) determining at least a portion of the nucleic
acid sequence of one or more of the plurality of
amplicons;c) mapping the sequenced amplicons to a reference
genome;d) dividing the DNA sample into a plurality of
genomic intervals;e) quantifying a plurality of features for
the amplicons mapped to the genomic intervals;f) comparing
the plurality of features of amplicons in a first genomic
interval with the plurality of features of amplicons in one
or more different genomic intervals; andg) wherein a number
of amplicons sufficient to detect aneuploidy are formed in
the step of amplifying, thereby testing for the presence of
aneuploidy in the genome of the mammal.

2. claims: 42-92(completely); 98-107(partially)

methods of evaluating a subject for the presence of, or the
risk of developing, each of a plurality of cancers in the
subject comprising:(i) acquiring a value for the presence of
one or more mutations in each of one or more driver genes,
wherein each driver gene is associated with the presence, or
risk, of a cancer of the plurality of cancers;(ii)
acquiring, a value for the level of each of a plurality of
protein biomarkers, wherein the level of each protein
biomarker of the plurality is associated with the presence,
or risk, of a cancer of the plurality of cancers;{iii)
acquiring a value for aneuploidy, wherein the aneuploidy
value is a function of the copy number or length of a
genomic sequence disposed between at least two terminal
repeated elements of a repeated element family; wherein the
aneuploidy is associated with the presence, or risk, of a
cancer of the plurality of cancers;thereby evaluating the
subject for the presence of or risk of developing, any of
the plurality of cancers.

10

20

30

40

50



(116) JP 2022-532761 A 2022.7.19

gboooooooog

Gynoooooo oo
O oOoooo  15/09 (2006.01) goooad 15/09

gbooobooooood
oooo ooo

(32)0000 0 020 20 60 (2020.2.6)

(3300000000000000
00 (US)

(81)0 0 O O O O O AP(BW,GH,GM,KE,LR,LS,MW,MZ,NARW,SD,SL,ST,SZ,TZ,UG,ZM,ZW),EA(AM,AZ,BY,KG KZ,RU,T
J,TM),EP(ALAT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HR,HU, IE,IS,IT,LT,LU,LV,MC,MK,MT,
NL,NO,PL,PT,RO,RS,SE,SI,SK,SM, TR),0A(BF,BJ,CF,CG,Cl,CM,GA,GN,GQ,GW,KM,ML,MR,NE,SN,TD
.TG),AE,AG,AL,AM,AOQ,AT AU,AZ,BA BB,BG,BH,BN,BR,BW,BY,BZ,CA,CH,CL,CN,CO,CR,CU,CZ DE,D
J,DK,DM,DO,DZ,EC EE,EG ES,FI,GB,GD,GE,GH,GM,GT,HN,HR,HU, ID,IL,IN,IR,1S,JO,JP,KE,KG, KH,KN
KP,KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY,MA,MD,ME,MG,MK,MN,MW,MX,MY,MZ,NA NG,NI,NO,NZ,
OM,PA PE,PG PH,PL,PT,QARO,RS,RURW,SA SC,SD,SE,SG,SK,SL,ST,SV,SY, TH,TJ TM, TN, TR TT,T

ZUAUG,US,UZVCVNWS,ZAZM,ZW
oooooo oo

(740000

(7490000

(7490000

(740000

(740000

(740000

(720000

100148699
gooogo
100128048
gooogo
100129506
oooogo
100205707
ooooogo
100114340
oooogo
100121072
oooogoo

od

g

ao

go

oo

go

uboooobdabdg bao

0000000 O00D0O0 0000000 00000 0000 000 0000
(720000 00000 000 00000

O00000C0 O0O0OO0O0 0000000 00000 000 0000 000 000
(720000 00000 0000000

0000000 O0O0OO00 0000000 00000 00000 00000 0000
(720000 OO0O0OOO 0000

0000000 O0O0OO0O0 0000000 0000 0000000 000
(720000 000000 0OOOOOOO

0000000 O00O00 0000000 00000 00000 000 000
000000000 4B063 QAO1 QAL3 QA19 QQ03 QQ08 QQ42 QRO8 QR32 QR55 QR62

QS25 QS33 QX02



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	written-amendment
	reference-file-article
	search-report
	overflow

