WO 2011/025736

1/35

PCT/US2010/046343

Fertilize oocytes to create
zygotes, or thaw previously
fertilized zygotes

/

Time lapse image
embryos — 1-6 days

l

Measure cell
morphology
parameters

Measure gene
expression levels

T

Provide
assessment of
developmental

potential

Fig. 1




WO 2011/025736 PCT/US2010/046343
2/35




WO 2011/025736 PCT/US2010/046343
3/35

100%

& Blastocyst

80% -

40% 4 p=25

Expt2  Expt3  Expt4

¥

Expt 1

Fig. 3



PCT/US2010/046343

WO 2011/025736

4/35

f 24n3i4



WO 2011/025736 PCT/US2010/046343
5/35

15t Mitosis =nd Milosis Srd Mitosis

Duration of 1st cytokinesis  Synchronicily of 2nd & 3rd mitosis

Fig. 5




Time Between
2nd & 3rd Mitosis (h)

WO 2011/025736

40 -
30 :
10 %
O f_’{&"
Do
10
7" a}’»}
Istg o ¢ Betryg,
2nef en
Os/s
S{h)

6/35
N
AN
4

Fig. 6

PCT/US2010/046343

M Expt 1 Blastocyst (n=9)
C} Exg’t 2 Eiastmﬂggt {n=17)
(YExpt 3 8§astm£y$t§ 3}
" Expt 4 Blastocyst

b 4 Expt 1 ﬁsrz’ested FWM
X Expt 2 Arrested (n=18
. Expt 3 Arrested (n=6)

| 2?% Expt 4 Arrested (n= 20

|
)



WO 2011/025736 PCT/US2010/046343
7/35

&2
)
T

...................................................................

o
o
I

True Paositive Rate

False Positive Rate

Fig. 7



WO 2011/025736

- Trarsoription
: FRC

S

8/35

N 3

Pk

08

o KR0S

rEabamsl
Fasiors

PCT/US2010/046343

I
Blagenesis

Fig. 8



WO 2011/025736 PCT/US2010/046343
9/35

 Arrested 2-coll ermbryo

i

&

& Mormal 2-cell embryos

(n=8)

| T

%

i

Relative Expression_ |

Fig. 9



WO 2011/025736 PCT/US2010/046343
10/35

8d W Arvested 4-o08 embryo
74 | Mormal 4-call embryos

n=12)

i R 3 i

Fig. 10



WO 2011/025736 PCT/US2010/046343
11/35

Early
transfer
(day 2)

e -

Day-3
transfer

et
e

el

& o

Relative Expression
(44

1]

ESSP1

[ A v

3

EN -
W B AN

G P
& w
o s M s TR 0 T,

- B Y

R I )

x H
| g l

1 20 3¢ 4¢ 60 Bo 9 M B

326456:’;6

Fig. 11



WO 2011/025736 PCT/US2010/046343
12/35

16 mOTNNBT
£, . i CDX2

2c 3c 4c B¢ 9c  10c M B

100%

BO% -

A%

205

1l

: = o *v: } s O3 g v,,!(f_ 4 . ¥
123 1234568123458
Bormal Abnormad Mormal
J-cel 8-call B-cell

0% -

Average Expression

s

Fig. 12



PCT/US2010/046343

WO 2011/025736

13/35

f yD1 01 ,6:0_ @mcﬁ I

¢dss3

. LdSS3

I 11

SISOMW  SISBUP01AD 15|
usamlag swil]  jo uonein(

1 T

ST

Sy e

(2dss3) (rdss) yNyw ajges  YNEW o epny
uonealde aushb JO Z/1 s1syui 1d55340 sapirosd
Suoiqui3 aiowolselq yoeg  uonepeibap (o
JO 135UQ
< SNOWIoUOINE | _wu ale mmhwEoymm_m g
O-0-@ . ©-© ©0-0-0-Qr&
: W <
2| l | [ [ R
SIY $ siygl 1 SYyLL  ulwgl

SETNEI]]
ofiquiz

uonoeIXy
ainjea

bupppes|
pajewoiny

buibew

1e|nd3joW

abels

aulpwI]

€T 94n3i4



WO 2011/025736 PCT/US2010/046343

14/35
Zona pellucida
First polar
Germinal vesicle Cell body
(enlarged nucleus) membrane

Germinal vesicle mMetaphase | wietaphase i

Fig. 14



PCT/US2010/046343

WO 2011/025736

15/35

Fig. 15



WO 2011/025736

16/35

Harvest or thaw
primary oocytes

)

Time lapse imaging of
oocyte maturation in
vitro, 1-2 days

!

Measure cell
morphology parameters

|

Assess oocyte for
developmental
potential

|

Fertilization oocyte in
vitro to create embryo

Fig. 16

PCT/US2010/046343



WO 2011/025736

17/35

Derive and/or culture
tissue-specific stem cells
or pluripotent stem cells

!

Time lapse image
proliferation and/or
differentiation,
1-100 days

!

Measure cell morphology
parameters

!

Assess cells for
developmental
potential

!

Selection for in vivo
transplantation or
other use

Fig. 17

PCT/US2010/046343



PCT/US2010/046343

WO 2011/025736

18/35

Fig. 18



PCT/US2010/046343

WO 2011/025736

19/35

LE

Joyoe; uonduosuel |

WOl /3L

onloads xeg

-

buisseooid yNYH

Aousyodun|d

YNy

10010 [BUISIBIN

101daoal y puebin

Buidesyasnop

[[80 Wwier)

sonsuabids

uoneanoe aushb suolAiquis

uonenuaayi(

olo|olwv[o|[o]~|o]wn]~

b

SISBUINOIAD

G

sisojdody

souab jo #

Aiobajen

L |ldeL

6T 2n314



PCT/US2010/046343

WO 2011/025736

20/35

idZ

L1ez
ZX8A

SOdX

YSYA

1931

dgl

AL

£IDOVL

£doAs

vouy

HAd

SU0Ad

NHYd

cygdaL SAYIN

4VS 7AW

351X 14810d Zd DI
7dauyL LA LY
uppaidiufsg YIOVQH HZ4O|
LNGHd LAWDD H149]
L'0sdsH g L4SH
Agg uioe-g L 1MdH
LENNLD £ waney ZXOWH
TXCD 6409
£419 LAA 7949V
ZONg WY TS NAZ
Weg X005 14404
ZdlLdlv LaVvLY3s ZLAHT
diZ41Y LYNIdH3S [ABE]
A1V ZXNNY _YsOI(]
pauyepun YWld FEIWNG
P Lwpld PYIYNG

LAA SIN 19210
Oddd bouen ZHAVIC
S 1nYd LAVl LHAVIC
135d9vd Z4vZH g10b(
ST LYZILD 1Zv¥a
HZ 40l €405 Lg93dD
gzdsH SIANO3I Unos
ZXOWH £Y¥¥4i3 Lye)og
HAdVO XY143 v elouny
74494 ZWNG LDZdLY
Sdavd PHDD SOIY
1D LYNDD ugjuy

B usdeyd 7 waned { uBned

Z o|qe]

0¢ 24n3i4



PCT/US2010/046343

WO 2011/025736

21/35

1A
ABoyoudious PASOIEREG
pasauy 1504 LBojoettion poon

EL 8 2 ¥ 4

>
L

1SN PUE PUE 151 URDMIDN Tk

@ SO o st &
R P
] 58| 30} sopuynT L
£ + 0T
152018040 mU
AbBogeydiaw WA
oSy 1008 Afojudiow phon

4

{6 ohacuz) ssisorsery
Adopydions ioog

oL

e} ﬂ’S{)UmOLﬁ}]Ng 0 uoReang

T uu%sﬁ.*.m ost
{ar odacpua) 3sAnossHe _ﬁ;cmﬁx@{ " S
Afio|oydiom pouty 2 ISRY 0L MOPRAL T T 0
S R I N AT R _WQN

big welg LT ey LT Swei BT e PR ST Pwmay G} aweay

Tz 24n3i4



PCT/US2010/046343

WO 2011/025736

22/35

rAAMIE

SOSUBS SOWD -~

191GNOP YRLUOIOY - -]

2ANR[G0 2SO e

pajrefal Bl PeIMWSUBL] e

paYaNo3 bl paleNeds ...

abeys WAy LT —
gsipuiad - :

SUD] JBSUDDUDY v vvmnens

SUS| IOJBWLOD ..o

QT 4By 2IyMm - -

HUIS RS e




WO 2011/025736 PCT/US2010/046343
23/35

<
™
o\



PCT/US2010/046343

WO 2011/025736

24/35

¥z ‘614

gL EIEN
gror SRR

gy oo e
MEGRERY ;

I Iy
[P
i Semece Yoy e Tafrw B
. RPN AR N
el g

7eg Buynboy

0 .
oy s

TR SRR }
O g e
IO . ABE | e

ERER ey i

l

SEVIET ok e ey

faqyemenyirn g



PCT/US2010/046343

WO 2011/025736

25/35

TAMIE

¢'¢ Al ‘7 vonmg ‘7 wawuadyy (p) + el ° vonms "7 mawndvy (0)

5.

L

¢ Avry p voume v wawnade G { Apg]cr wonmns Cr mauiead




PCT/US2010/046343

WO 2011/025736

26/35

(g g vonwg ‘| wawaadxy (p)

9z "6

1 Aegq g vonmg *

ARE] T Loumg

psuaseradyy ()

poasanadyy o)




PCT/US2010/046343

WO 2011/025736

27/35

12 "B

d/c

=,

N

.
i

e

MW g w

A

RAY



PCT/US2010/046343

WO 2011/025736

28/35

gz ‘B4

uonenssar odewy sorxd pg Q)

1Rquuiny sbew|

UQISIAID UOISIAIP  UCISIAIP
o0 8- 1992 ¢ =9 g-1

00¥ 00¢ 0
T T 0
3 IR : 3 mJ
0or =
=
9
009 3=
hd
008
0001
gogensidar afvwil soud jpoyiip (W)
sequing sbew|
00 00¢ 0
! | 0
[ 007
3
00y =
: 2>
: o)
M 4009 =
: <
.......................... 1008
0001



PCT/US2010/046343

WO 2011/025736

29/35

6¢ ‘B4

‘s1saa3e Juy) oL1quus frunouqgy Joy Aame {100 Q)
mauing adews;
¢ e 00t 00¢ 00z D0t 0
G5 ARQ ¢ feq] " . ¢
Jm...z..\t).};i —
2
: 100y =
! =
oo e R R 5. T
: <
R L
: : 000L
JSA00ISBI SSYOEIT YY) OAIqUUID [BWHION JC] Aanoe |12 (¥)
Faquuny abew)
4y £EQ ¢ f2q oGy 00¢ ilerd 001 Oﬂ.
0cg
e
oy =
1
oce £
<
gy
aontL




PCT/US2010/046343
30/35

WO 2011/025736

o¢ "B

Isquunp abew
00% 00€ 00t 00l 0

00c

00F

-izswmxﬁb% .................. @Dﬁmﬁvzs:,
120 -2 .y [Sal’

009

008

Q001



PCT/US2010/046343

WO 2011/025736

31/35

L

OlLE 1€ dI€

¢ ‘B4

aie OLE dle

pezoweld 9el oweid 06} dwely 68l owery 8V SWEI] Gyolleld

Vig

GL sweld




PCT/US2010/046343

WO 2011/025736

32/35

z¢ "By
dcee

MB3IA 3pIS 80¢ swel4 161 dwelq G9 owel
8¢¢ swe.a4 02 swely 99 awelt Gl dwea4

82z awel

Vi€

M3IA 3pIS 9.C awelj 692 dweuy GZl aweuy
pLE owel 0.z dwel4 1Z] aweid Gl swel4

p1g swed




PCT/US2010/046343

WO 2011/025736

33/35

7 abew| ¢ obew|
¢ uwnjo)

# uwinjo)

9

SR !;?,?h i

s|jepow
180-1
pue |[99-¢

¢¢ "B

Z abeuw
Z uwnjo)n

. -
ﬂ;
a -
L
N “an
e Cu 2
L&: aéuy )
PR s
1y -
-» . .
eyl
- - .
=
Lk i
" ) T s - tar
5
e i
— |
- e
T e
x " haN
L I . =
* Gl
* * . mn
¥ .
S
* .t
=, [
' ;. 2
: »
Srdetnd - for
» .
ey - “u
i -
e

S|apo
199-¢

| abeuw|
L uwnjo)

= s
[ N
s, - +
o
Vg
Vs
' Sas
fan
. .
H
ime
Y
far
a
o
Bl e
x
w e . ’
* ]

- v

ﬂw« uxr .
- H »
u
* ¢

% hJ H

» Ba ity [
« -
e

arepdn
Z Moy

uonoIpald
| Moy

s|apow
[199-1



PCT/US2010/046343

WO 2011/025736

34/35

y¢ "B

CSSUE DI PR IST uswam suaLy (1)
paysaLN IBAI0ISE|G PALYOERY

8 9 v T
; ; : s, 0

INCLOINTY ~3¢—

ORI o

1SR]G 0] MOPURATT Y

¢

(

gy (v
palsany 1403581 PoaYIESY
43

*SISCUNEEDD TR 30

SHEUOINY w3 05t

”Squ__f@w

1S|g J0) oM ]

00T

{$20] SISOULE PUY I IS ] USSMIBQ L

{URL SISBUMNOIAS 1524 JO toneing

ave

Ve



WO 2011/025736

PCT/US2010/046343
35/35

Take image of embryo
(measurement)

/

Pre-process image

Create models of

embryos and simulate

\

images (prediction)

4

Compare pre-processed
image to simulated
images (comparison)

predictions, discard
bad predictions

\\/

Keep good

(update)

k

Use best models to measure
morphological parameters

Fig. 35



