PCT/CN2017/086509

WO 2017/206888

1/30

Aw —Lcov 9]eUulpJo0d Jllouss)

I Ol4 09905299 009052599 09505299 005052599 0S¥05299

sanssi} Jaylo
ejuaoe|d
18N
s||90-9g
sll90—-1
e e e sl gy e
® sjse|qoIyAig

EO S

o

*

i b e

0c

ov

09

08

00t

(%) Aususp uonelAyle|N



PCT/CN2017/086509

WO 2017/206888

2/30

saouanbas pajejAyiaw 4o} |eudis 30UIISION |} DAIE|DY

- 5 o
Loy T G e UEe s ARl
GROUBNDeS AL AESEY

V¢ Old

VNd
palejAyiawun
|esi12A1uUN

VNd
palejAylow
Ajjesianiun

saouanbas pajejAyiawun Joy |BUSIS 90UdISAION|S BAIIE|DY



WO 2017/206888 PCT/CN2017/086509
3/30

ey

B35,

255

S‘%

S

L

saouanbas pajejAyiawun Joy |eUSIS 90UdISAION|S DAIIE|DY

Universal
unmethylated
DNA

Universally
methylated
DNA

FIG. 2B

Relative fluorescence signal for methylated sequences



PCT/CN2017/086509

WO 2017/206888

4/30

Ve Old

(%) (sO8M + sisejqoaifie) 7 sisejqoaylAie Jo Jaquinn

001 08 09 oY 02 0
4 | S X -1 n Q
‘ rd
& -~
@ Pt .
® \O, - e
e - GT
Ld u ” ” '
il - 05
e.” g
.\ e LOOO O > ompa —~d
- PR0 =4 - GL
@
Jofew epiasseeyr-y - 001

pioayidia jo afiejuaniad

VNG 3200 Ayng u

{(HO34)%3) YNO



WO 2017/206888 PCT/CN2017/086509
5/30

2600

Obtain a cell-free mixture of the
310 biological sample

Contacting cell-free DNA fragments with

320 an assay corresponding to one or more
differentially-methylated regions

'

Detect a first number of methylated or
330 unmethylated DNA fragments based on
signals obtained from the assay

l

Determine a methylation level using the
340 first number
350 Obtain one or more calibration data
points

Compare the first methylation level to a

360 calibration methylation level of at least
one calibration data point

370 Estimate the amount of cells of the
particular cell lineage in the biological
sample based on the comparing

FIG. 3B



PCT/CN2017/086509

WO 2017/206888

6/30

ewse|d

}e0d Ajjng

¥ OId

uauom uauom Uusawom mpquﬂjw Uusawom uauom uauom mpquﬂjm
jueugaud jueugaud weugaid  yyeugaid-uou jueudaud jueudaud jueugaud Jueugaid-uou
............................ OO pE DIl RISaWI LT Ayajesy 493U g SISO il SSISOUMI LT AwMeSH

[ e T
Ty

%y1awWun



PCT/CN2017/086509

WO 2017/206888

7130

180D Ajyng 10} %yIdWUN

ewse|d 40} %ylawun

G Old



PCT/CN2017/086509

WO 2017/206888

8/30

g9 9Old V9 Old
VNG 102 Ajng u {HO34)%3 — VNG 1200 Ayng
9 5 ¥ £ z b 0 o
L )3 K ;- g 2 w
ST O
\...w.
o .
® I
860 = snead 8 ot
200G =4 b - 02 3 - (7
oy
¢ & ® @ ® m
s ron B o s s 2 e e o B s e oo o et
ois ® 9
® 8 ® & & r QmH = b Of
& ]
spoalgns Aujeey . 0P syoalgns AyyeoH

~ (¥

{Ho3%
VNG Prospies o shriuaosisg



WO 2017/206888 PCT/CN2017/086509
9/30

0.23

- yaliie =

o
89
L
o
¥
&0

= (.24

L
e
L 4
R
&
K4

8

@
L
"
L]

Healthy control
e
L
[ 4
40
Age {years)

¥
e} =3 % £ -
NGO swsed w

FIG. 7



PCT/CN2017/086509

WO 2017/206888

10/30

(1p/8) uonesjuaduod uigojFowaH

Jolew ejwaesse|eyl erog +
uolissiwaJ ul ‘ejwaeue oisedy v
elwaeue oise|dy e

s|oJiuod AyljeaH o

™~

P
SN AaTe N
PR Y RS

(%) %Yrowun

8 OId



PCT/CN2017/086509

WO 2017/206888

11/30

(1p/8) uonesjuaduod uigojFowaH

s

5T

juswade|daJ a4 Jaye yoam T
‘e1SeyJiousw 01 anp ejwaue AduaDilap o4 e

aseas|p |amoq
AJolewwejjul 03 anp ejwaue Aduaidyap o e

e13eyJJouaw 0} anp ejwaue Aduspyap al v
J9o|n o13dad 03

anp 8uipaa|g 10eJ) |BUIISSIUI0JISES 3IN0Y W

sjoJiuod AyleaH o

6 OId

(%) %Yrowun



WO 2017/206888

100 -

E%(FECH) of plasma DNA
£ B -~
Qo e o O O

Cat
<

10

PCT/CN2017/086509
12/30
Anemia No anemia
N + Hoalthy subjects

S
S N N
YN N »
N «
X . \\
N
\\\\.
D RN DD DR R \\\ ....... \§ ‘.\.\\\\\.. .............................
RN

N Aplastic anerus
N fthalassemia
A oy daf anemin

10

12

Hemoglobin level {g/dlL)

FIG. 10

14 16



WO 2017/206888 PCT/CN2017/086509
13/30

% B SRRy

5

RO v e
% $rems ek arienda

* ity o
o

10

,;:}:h&

%
R
g

Hemuglobin level {gidl.)

FIG. 11B

&

+ Hanky Sy
S I
%

% v d4f Anetas

FIG. 11A

Hemoglobin level (g/idl.)

16 -
14 -
2
£ -
8
&
4
2
U



PCT/CN2017/086509

WO 2017/206888

14/30

(1p/8) uonesjuaduod uigojFowaH

BJBA BIgNJ BIWBYIADA|0d w
SWOJPUAS D11se|dsApo|aAA @

$]0J3U0d AY3}|eaH o

¢l Ol

(%) %Yrowun



PCT/CN2017/086509

WO 2017/206888

15/30

d€l Old

(/B yonsy mgoBoungy
ﬁ S, ; & w

AN
W=

2
=4

BIERISR
erBUIaY v

Basuotdsa-uoU "3 alsuOdsay
epuaue spsedy

W st (o

Vel Old

{1918} s wpcBowayy
z 2 2 %

Z

| e

A A

| PR M 0 %

swoapuls snseidsipoein
€7
eruaue sipsepdy

- DF

o]

- 09

i wassd oy oINS

- B

- 001



WO 2017/206888
16/30
+ _
+
S =+
PN +
=+ +
+5 -
W
N
o £ 5 & £ Py £ oy 5 & ]
o & o P i I k) [ B pe
%YidwnN
N

Leukemia (n

LN

14

PCT/CN2017/086509

Hemoglobin level (g/dL)

FIG. 14



PCT/CN2017/086509

17/30

WO 2017/206888

a5l ‘ol Vsl Ol

LEL B0} SIS I {24 J3) BEEAIEOT AT
e R e LI LT BB

o

5 5 Y .
3 ] : 5 3
3 s b3

O £

£

m

%

e

v
L. G L.

2,

5
........ % %
Yt e
b o
Gt s
2 \m %r

Ausuap vonsidgan



PCT/CN2017/086509

WO 2017/206888

18/30

9l OlId




WO 2017/206888 PCT/CN2017/086509
19/30

180y Bthalassemis major

&

oo vl s Q00 .

"

@’gﬁ

wons
@

L

& | .
§ FIG. 17A

.

BBy
'Z%

180

B-thalassemias major

= SRR .
& - o vl = 000014

LT FIG. 17B




WO 2017/206888

168

20/30

f-thalassemiy major

PCT/CN2017/086509

FIG. 18A

08

. E%iEry-2)in butty
o

20 40

s%{?ﬁ:ﬁﬂ} s budly
R-thalassemia major

B2 = 0090
£ valie < 00001 B 7

o
s @

T

100

FIG. 18B

20 40 &0

ESFECH) in bufly coat DNA

100



WO 2017/206888

% Aiplmstin anernis

% Mol

% G-inalassemis

N

21/30

+ 4

B bl dleobiplle

4 A

%

PCT/CN2017/086509

" Ery-2 marker

gy ———

FIG. 19

%
%
%

FECH marker

100 -

e o3
&

a0 4

{%) YNQ rwseid jo o3



PCT/CN2017/086509

WO 2017/206888

22/30

d0c¢ 9ld

peasBI SN

201 JUBUIBBIIE0d PR OB

Adessu uol At UO
BHUSUR ADUSIDIBD U0y

{9} Junoo eplaoinagey

v0¢Z 9OlId

feaseu) oy

Adersyl uos A1 un
,,,,,,,,,,,,,,,,,,, enusue Auspysp uos

kg
Loy

- sp

YNNG swsed o (MR8



PCT/CN2017/086509

WO 2017/206888

23/30

dlc Old ViZ Old

SE

4H

s B .I\I ........................................................................................................... - 5

{UCH |BJO UO) 35IN0J JUBWIBaI] — BILUSUR 18D UCH

o



PCT/CN2017/086509

WO 2017/206888

24/30

¢¢ 9Old

dTaid

rornarr s e

................................. ; w.Nw.«wwwwﬁdﬂ,.~.~.~.~.~,.,~.~.~.~.~....:.:.:::::::::: \\%
sparre SR \.\&,

o
[0

4
£

BLusE|d
L] 9L 3L

4 pox) W = W3 2
5 5] <X ) [ [

U

5
[N

(=)
suiaied vy
W usuE Sl g3



WO 2017/206888 PCT/CN2017/086509
25/30

[

2T R
£

.....,,,,,%,...............
%

FIG. 23B

3

FIG. 23A

Prozt-7x
25

%

.
7 g
-

Fre

i T T T T T : ;
e U o ] £ i T (N 2
=y o £ i £ = o

OpLRLLILN



PCT/CN2017/086509

WO 2017/206888
26/30

AR -
§ :
3 - N Open markers: Fre-
- irestimant { monihs
25 $ St markers: Fog
2 i s mnd A b
= { reatment & months
£
T i
< L ?
S §
=
=
— 15 H
= W
H
] T .
g 14

&
Hemoolo

FIG. 24A

1% 1
= NS pen markers: Fe-
= ‘\cs = i et 8 e el o

R reatment $ months

% \\\\ Sofid markers: Post-

& treatmiend { months

L=

e

o

D o

E 81

I
I
*.$' T T T T T T T 1
S 18 5 28 5 0 25 &3

Unmeth%s

FIG. 24B



WO 2017/206888 PCT/CN2017/086509
27130

f-thalassomia

-

Fo deficiorsy

Hosithy sublechs

Aphastic snemia

o
&3

® ¥ & &
{mwmsepd nu sopdos paepiyisuan)
VNG proadse jo uDisRuasuod anosyy

¥

Ly
1054 -

37 ———————————————

Supp. Hg. 5

e
P

FIG. 25



WO 2017/206888 PCT/CN2017/086509
28/30

2600

Obtain a cell-free mixture of the blood
2610 sample

Contacting cell-free DNA fragments with

an assay corresponding to one or more
differentially-methylated regions

'

2630 Detect a first number of methylated or
unmethylated DNA fragments based on
signals obtained from the assay

2640 Determine a methylation level using the
first number

Compare the methylation level to one or

2650 more cutoff values to determine a
classification of a hematological disorder

2620

FIG. 26



PCT/CN2017/086509

WO 2017/206888

29/30

¢ Ol

0G.C ——— Jossadold

\4 0¢.LC ———— Jo)08)8p

av.c

GE€LC ~— a0IABp

wajsAs 21607

Alowaw

BUJOIX
019944 | X3

A ov.c

c7)7 / Japjoy s|dwes
clL/z Aessy
< / a|dwes
L~
\

00.4¢

0Llc

80/¢

Gg0.l¢c



PCT/CN2017/086509

WO 2017/206888

30/30

S/

~

9/
8¢ 9Old JOLINOWN
A
A
K] 6. Q) Z8
JOV443LNI (9)3o1A3a Ll d3aldvav
TYNY3ILX3 JOVHOLS advO8AIA 1¥0d o/l AvV1dsIa
A A A A 4
A C >
A A A A
Gg 1591 z/ 1L
201neQ vl HOSS300dd AHONIN HITIOYLNOD
uoI199||0D Bleq d3LNIdd IVELIN3D NILSAS O/l




