*

8J5B798 . 9GH=B; =B @=B=75@ !9BIHSHIEMCF

<C=79*IL

. 97<BC@C;M B=3GH -I=H9 R #FJ=B9
*<CB9
&56CBHCFM =F97HCF -<=<$KC "I5B; ' *<
&# # (IAGIF

<HHDGH7;@56 7CA

.<=G FODCFH 7CA6=B9G = 5B 5B5@MG=G C: H<9 DBH8IBBTIB .0GH=B; =B @=B=75@ '9BOH-SIHE&MBOBH=:M=B; FSEPD,9B9H=7 J5F=5BHG H<
=B:CFA5H:IF A98=75H=CB 9:S76BWHMB8 8CG=B; K=H< == 5B =BH9FDF9H5H=CB C: H<9 =89BH=S98/ (CI5F:@HP &89 -7=9B79G HU 6F=B; M
=AA98=5H9@M 57H=CB56@9 7@=B=75@ ;|=85B79 FACIFBSBIGIIRI8=75H=CBG 5B8 8CG5;9G :CF H<9 D5H=9BH

-D97=A9B HMD9 1775@ GK56
-S5AD@9 # 5H7;7BF

*5H=9BH C9 $5E
5H9 C: =FH< $5B
1I9B89F 9A5@¢S

*<MG=7=5B E5AD@9
*F57H=79 L5AD@9 "95@H< GGCi

1I9B9 CG9 &=9 I9B9H=7 -IAAS5FM
#B8=J=8I5@=N98 588=H=CEB@H47BI7=G=CB GIDDCFI- -5- "-9;3: +1<1:?
=B:CFA5H=CB 65G98 CB $5BG @B9IH=7G 8FI; F9:=A9B 4% o (CFAS@ IBTH=CB

=B8=75H=CBG 8930xE7G 5B8 @=:9GHM@9 =B8=75HCFG 5F9

5J5=@56@9 5H '9B9 CED R=5IH<=G G97IF98 /,& (, ( -99 5BB56=BC=8 *FCS@9
<HHDG@D<5 ;9B98CG9 7TCAR_PRFCADH ( ( -99 5BB56=BC=8 *FCS@9

: "0 5@ '9H 10! '"@H=D@9 GH5HIG9G G99 D9
I9B9CGI9%IM '3 $ ) @ e nas

-SAD@9 # 5H7;7BF

3* ) LHIBG-2JA9H56C@=N9F
.56@9 C: CBHI9BHG 3* (0] LHI9BG-JA9H56C@=N9F
* $ 3* (@) * CCF A9H56C@=N9F
( % 3* O LHIBG-2JA9H56C@=N9F
: % 3* oL /|@HI5D=8 A9H56C@=N9F
’ (! "¢ " | 3* O '1@H=D@9 GH5HIG9G G99 D9
%& 8FI; 89H5=@
* * %) ), (0] '1@H=D@9 GH5HIG9G G99 D9
8FI; 89H5=@
19B9H=7 -IAASFM #B:CFA5H=CB 0%), o (CFA5@ K=H<F9GD97H HC

1 5F:5F=B

1<9B AI@H=D@9 57H=J=H=9G 5F9 @=GH98 7<97? =B:CFA5H=!
,9DCFH 9H5=@G :CF GD97=S7 A98=75H=CB C: =BHI9F9GH
/B79FH5=B (C ?BCKB 8=D@CHMD?9 F9GI|@E+ BBASI=HM :CF
7CA6=B5H=CB C: ;9B9H=7 J5F=5BHG /B=BHIFDFI9H56@9 !9F

*
5H7:7BF C9 $5B9 ,9DCFH98 4 . C,KR;%“”'
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 H{® @BRA9BBP8@E83B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt = C?L!‘IIEeI\!ICL_SIFe
BCH =BH9B898 HG@ H§2 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5 =

K=H< 5 @=79BGREIRZ=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*5:9 C:


https://alpha.genedose.com/?token=AM73YJD3E

*

5BB56=BC=8 ,9GDCBG9 *FCS@9
(, '9BCHMD9 #B:CFA5H=CB

9981)5:9 *? ;5+:165 684)3 ;5+:165 3:-8-, ;5+:165

#B8=J=8I5@G K=H< J5F=5BHG =B (, 5F9 5H 5B #9 #9
IB?BCKB F=G? C: 75BB56=BC=8 5GGC7=5H98

58J9FG9 F957H=CBG 5B8 CF @577 C:(@S757M

588=H=CB5@3D¥H=7 F97CAA9B85H=CBG

(, '9BCHMD9 #B:CFA5H=CB

9981)5:9 *? ;5+:165 684)3 ;5+:165 3:-8-, ;5+:165

#B8=J=8I5@G K=H< J5F=5BHG =B (, 5F9 5H 5B #9 #9
IB?BCKB F=G? C: 75BB56=BC=8 5GGC7=5H98

58J9FG9 F957H=CBG 5B8 CF @577 C:(@S757M

588=H=CB5@3DH=7 F97CAA9B85H=CBG

19B9F5@ 9G7F=DH=CB

(, 5B8 (, 9B7C89 :CF 5BB56=BC=8 ,979DHCF , 5B8 5BB56=BC=8 ,979DHCF , FOGD97H=J9@M9G9 FO79DHCFG 5F9 57H=J8I
B5HIE@ 5B8 GMBH<9H=7 75BB56=BC=8G K<=7< AUIB[@BHBBOHFI5A R5MG H<5H 9::97H BOBBBHR=HHIF FO@95G9 =BT5AA5HCFM !
=AAIB9 F9GDCBG9G 5B8 5B5@;9G=7 9::97HG .<9 =AD57H H<5H H<9G9 HOGH98 ;9B9+H J5BBBH=CIBGHECB =G 5 HCD=7 C: CB;C=B;
FO9G95F7< 5B8 =G 7IFFOBH@M IB?BCKB

'98=75H=CB -IAA5FM ACF9 5@HIF8GH=GCJa56@9 S5H 19B9 CG9 &=J
-97IF98/,& <HHDG@D<5;9B98CG9 7G/KCBB '3 $

)8, 1)+
$0-8)7-;:1+ 3)99 @ #)5)8, 8-+):1659 @ 165 556 Q 0)5/- 8-+644-5,-,
5:1)880 ?:041+9 @975=B=89
*FCD5:9BCB9
5:1+6)/;3)5:9 79BC7CIASFC@ 1 5F:5F=f
5:1+65 <;39)5:9 *<9BMHC=
5:173):-3-: /-5:9 *F5G1;FO@ =75;F9@CF @CD=8C;F9@
—:) 36+2 -89 5FJ98=@C '9HCDFC@C@
(96=JC@C
*FCDBBC@C
=AC@C@
5H7:7BF C9 $5B9 ,9DCFHIS8 1@ . * CKOF98 8/

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM&@®@BHAIBLH8ES35B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt (/& C?L!‘IIEeI\!ICIE_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ s
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:


https://alpha.genedose.com/?token=AM73YJD3E

)8,1)+
$0-8)7-::1+ 3)99 Q#;)s,)e, 8-+)::1659 Aﬂ ):165 5.6 Q 0)5/- 8-+644-5,-,
#:):159 HCFJ5GH5H=B

)9:86-5:-8636/?

$0-8)7-;:1+ 3)99 @ #)5)8, 8-+):1659 AQ 165 56 Q 0)5/- 8-+644-5-,
5:1,-78-99)5:9 '=FH5N5D=B9 A=HF=DHM@=B9
@CA=BA=B9
9G=DBA=B9
C L9D=B
(CFHF=DHM@=B9
. FBNC8CB¢
5:1-4-:1+9 )B85BGOHFCB
. FCD=G9HF
5,6+815- -1)*631+ @=,@IGH5H
/-5:9
44:569:778-99)5:9 M7@CGDCF
659:-861,)3 5:1 9@97C=6
5B)4):68? 8;/9
# 9
86:65 47 9 L@5BGENE@
501*1:689 9 GCA9DBNC@
&5BGCBRC@
)JASDF 5NC@
*5BHCBNC@
,569DFSNC@
#-3-+:1< #-86:6515 =H5@CIF
"7)2 - 501*1:689 * BFCOH=BY
##" 9
5.-+:16;9 19-)9-
$0-8)7-;:1+ 3)99 @ #)5.)8, 8-+):1659 AQ )65 56 © 0)5/-8-+644-5
5:1.;5/)39 0CF=7CB5NC %HC7CB5NC
* CK9F98 &1

5H7;7BF C9 $5B9 ,9DCFH98 ¥4 .

” . .
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 H D @BHA9BOI8E83B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt = ) C?L!‘IIEel\!IcL_Slfe
BCH =BH9B898 HE H59 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9:5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5¢ = +*
K=H< 5 @=79BGBRI>Z=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<ClI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(
*59 C:



)15
$0-8)7-;:1+ 3)99
5:1+65<;39)5:9

5:1,-78-99)5:9

5:179?+06:1+9

) 36+2 -89

5,6+815- -)*631+
/-5:9

44;569;778-99)5:9
:9+3- "-3)>)5:9

659:-861,)3 5:1
5B)4):68? 8;/9
# 9

7161,9

#-3-+:1< #-86:6515
" 7)2 - 501*1:689

##"' 9

9?7 +06:8671+
$0-8)7-;:1+ 3)99

5:1 /-5:9

Q#;)s,)s, 8-+);:1659

*<9BMHC=

|@CL9H=B¢
@ID9BH<E@
'=FH5N5D=B9
'C7T@C69A=89

)@5BN5D=B9

(96=JC@C
*FCDBEBC@C
=AC@C@

9@97C=6
@IF6=DFC:9B
'9@A_=75A

9BH5BI@

Q#:)s,)s, 8-+);:1659

AD<9H5A=B9

9 LAOHM@D<9B=8t

5H7;7BF C9 $5B9 ,9DCFH98 ¥4 .

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM&® @BHRIBOBAEE345B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt /& C?LrIIEeI\!IC'E_SIFe
=" 4

Aﬂ ):165 5.6

@CB65N5A

A=HF=DHM@=B9
@CA=BA=B9
9G=DBA=B9

C L9D=B
(CFHF=DHM@=B9
*FCHF=DHM@=B9
. FENC8CB¢
09B@5:5L=E
OCFHEgH=B¢

@=;@IGH5H

M7@CGDCF

IDF9BCFD<=B9
C89=B9
9BHSBI@,

"M8FC7C8CB!

)LM7C8CB9

. BASSC@

=H5@Ca»F
G7=H5@%&D
@IT9H=B¢
@IXL5A=B9
*5FCOH=B¢
-OFHE@=B

Aﬂ )::165 5.6

HCACLOH=B¢
115B:57=B9

Q 0)5/- 8-+644-5,-,

5F=GCDFC8C@

© 0)5- 8-+644-5 -,

* CK9F98 6/

BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(



9? +06:8671+

$0-8)7-;:1+ 3)99

AQ )65 56

Q#;)s,)s, 8-+)::1659 Q 0)5/- 8-+644-5,-,
9 LHFC5AD<9H5A=I

&=G&8%A:9H5A=B9

'9H< M@D<9B=85H9

5:1+65 <;39)5:9 *<9BMHC= @CB5N5A

5:1,-4-5:1) CBI9DIN=@

/1-5:9

5:1,-78-99)5:9 |@C9H=B¢ A=HF=DHM@=B9
@ID9BH<E@ IDFCD=CB
'=FH5N5D=B9 @CA=BA=B9
'C7T@C69A=89 9G=DFA=B9

C L9D=B

(CFHF=DHM@=B9
*FCHF=DHM@=B9

. FBNC8CB¢
09B@5:5L=F
OCFHt@H=B¢
5:179?+06:1+9 F=D=BRNC@ "5@CDY9F=8C@
FOLD=[ENC@ *=ACN=89
@CN5D=B9 +I9H=5D=B9
#@CD9F=8CB9 ,=GD9F=8CB9
)@5BN5D=B9 .<=CF=85N=B9
* 9FD<9B5N=E 417@CD9BHE@
5>163?7:1+9 @DENC@E
IGD=FCB9
@CB5N9D5A
=5N9D5A
-) 36+2 -89 *FCDBBC@C
-5:8 )3 . 9HB69B5N=B
656)415-
-73-:15/ /-5:9
-5:8 )3 -8< 6,9 9 LHFCA9H<CFD<5B +|=B=8
#?9:-4 /-5:9
06315-9:-8)9- I5@5BH5A=B9
501*1:689
?756:1+9 GNCD=7@CB9
#-3-+:1< #-86:6515 =H5@Ca2F
".7)2 - 501*1:689 g;‘;i@?
9 @IJL5A=B9
* SECIH=B¢

5H7;7BF C9 $5B9 ,9DCFH98 & .. * CK9F98 &/

” . .
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 H D @BHA9BOI8E83B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt = ) C?L!‘IIEel\!IcL_Slfe
BCH =BH9B898 HE H59 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9:5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5¢ = +*
K=H< 5 @=79BGBRI>Z=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<ClI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(
*59 C:



9? +06:8671+

$0-8)7-::1+ 3)99 Q#;)s,)e, 8-+)::1659 Aﬂ ):165 5.6 Q 0)5/- 8-+644-5,-,
-OFHE@=B
#:8/-8?
$0-8)7-;:1+ 3)99 Q#:)s,)& 8-+);:1659 Aﬂ )::165 5.6 Q 0)5/- 8-+644-5,-,
5:1+06315-8/1+ . C@HOFCS:
/-5:9
5:1-4-:1+9 )B85BGOHFCB
. FCD=G9HF
7161,9 9BH5BI@ OBHSBIQ@,
:0-8 8;/9
$0-8)7-;:1+ 3)99 @ #)5.)8, 8-+):1659 AQ )65 56 © 05/~ 8-+644-5
370) 36+2 -89 .5AGI@CG:
5:1+06315-8/1+ 9GCHIFC8=
/-5:9
5:1,1)*-:1+9 |@=69B7@5A=89 -5L5;@=DH=B
1@=7@5N=89
l@=A9D=F=89
.C@6IH5A=8
=) ,8-5-8/1+ '=F 569;FCB
/6519:9
06315-8/1+ /6519:9 9 J=A9@-=E
" 501*1:689 19SH=B=6
44:569;778-99)5:9 =FC@=AIG
5H7;7BF C9 $5B9 ,9DCFH98 14 . * CK9F98 64

” . .
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM&@®@BHAIBLH8ES35B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt (/& ) C?L!‘IIEeI\!ICL_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ s
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



/-5, 3151+)3 <1,5+ -<3
.MD=75@ F9GDCRGDZBB 88=H=CB5@ =B:CFASBEa@H@9 (@ -HFCB;
<5B;9 F97CAA9B898 ,9GDCBG9 =G IB79FH5=B 'C89F 5H9
CBG=89F 5@HIFBEHS5TM 5 A9F;=B;

'98=75H=CB ,9DCFH 9H5=@E<@D9IH=7 7@5GG

8;/ 15,15/ "-+644-5,):165 65+-85 <1'-5i-

370) 36+2 -89

$)49;36915 O 3 oL . MD=75@ FOGDCRE®#89B BC 588=H=CBETDHKEF
@CA5L FO7CAA9B85H=CBG ‘
5H7;7BF C9 $5B9 ,9DCFH98 & .. * CK9F98 &/

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM&@®@BHAIBLH8ES35B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt (/& C?L!‘IIEeI\!ICL_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ s
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



8;/
51 /-5:9
470-:)415-

8N9BMG 9?79C

1646 >-:15-
-HBHHSF

- >4-:0 ?370-51,):-
C75@=B

- >:86)470-:)415-
49BN98= 998F=B9

:)5.)+15-
. 9B #BHIB=J

19,- >)4.-)415-
0MJ5BG9

-0 7?370-51,):-

$

CB79FH5 '9H585H9
,=H5@=B ,=H5@=B &
+l=@@=J5BMWHIB5
'9H< M@=B

5H7;7BF C9 $5B9 ,9DCFH98 ¥4

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM > @BRA9BOB8ES3B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt
BCH =BH9B898 H@ H§2 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{

o

o

15,15/ "-+644-5,):165 65+-85  <1,-5+-
).0 5@ '9H .MD=75@ FOGDCEEDZB®B (C 588=H=CB5@DHHIE7
#B7F95G98 :IB7TH=CB  F97CAA9BB5H=CBG ‘

.KC5@@9@9G K=H<
=B7F95G98 57H=J=HM

3* /@HF 5mKBD=8 #B8=J=815@GC K=Hs@+FAIH56C@=NI9F GHEHIG <5 :S757M
A9H56C@=NBB 5@ @9@9B7F95G98 AOH56C@=GA H<9 FOGI@H5BH @CK9F D@5GA5 .
G<CK=B; BCFA5@ 7CB79BHA=CBG W5=B7F95G9 H<9 DFC656=@=HM C:

57H=J=HM 5B8 CB9 D<5FA57CH<SEM :5=@IF9 "CBSF H<9F9 =G =BGI:S7=9BH

8ID@=75H98 5@@9@9 9J=89B79 HC 5@@CK 75@7I@5H=CB C: 8CG9 58>IGHA9BH 9 5@9FH
G<CK=B; =B7F95G98 HC F981798 9:S757M CF G9@97H 5@BPFBSH=J

57H=J=HM AIHM@D<9B=85H9 7@CB=8=B9

). 0 5@ '9H .MD=75@ FOGDCBEDZBIMB (C 588=H=CB5@DMIE7

#B7F95G98 :[IB7TH=CB  F97CAA9B85H=CBG ‘
.KC5@@9@9G K=H<

=B7F95G98 57H=J=HM

). 0 5@ '9H .MD=75@ FOGDCHBGE®ZBMB (C 588=H=CB5@IHAIE7

#B7F95G98 :IB7TH=CB  F97CAA9B85H=CBG .

.KC5@@9@9G K=H<
=B7F95G98 57H=J=HM

3* J/@HF 5FD=8
A9H56C@=NBE
5@@9@9G G<CK=B;
=B7F95G98 57H=J=HM

#B8=J=815@G K=Hsf@+8-A9H56C@=N9F GHMHG 2358 :S757M
=B7F95G98 F=G? C5B88#=7 :5=@IF9 8|9 HC =B7F95G98 .
AQH56C@=7 7EBISF

). 0 5@ '9H .MD=75@ FOGDCHBGEDZBMB (C 588=H=CB5@IHAIE7

#B7F95G98 :IB7TH=CB  F97CAA9B85H=CBG .
.KC5@@9@9G K=H<

=B7F95G98 57H=J=HM

). 0 5@ '9H .MD=75@ FOGDCHBEDZBIMB (C 588=H=CB5@DMIE7

#B7F95G98 :[IB7TH=CB  F97CAA9B85H=CBG ‘

.KC5@@9@9G K=H<
=B7F95G98 57H=J=HM

* CK9F98 6/

: D Coriell Life
V=4

Il

SCIENCES

K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-

5:1)880 2:041+9

3-+)151 - 0 3* J@HF 5BD=8  #B8=J=8I5@G K=HBB@+FAIH56C@=NIF GHEHIBX5  :S757M
5A6CTCE A9H56C@=1Y88 5@ @9@BCHIBH=5@ :CF =B7F95G98 9@=A=B5H=CB ,97CF8 !5B8 ‘
' G<CK=B; BCFA5@ ACB=HCF D@5GA5 7CBPSEHIFCF GO@97H 5@HERB5H=J

57H=J=HM 5B8 CB9 9,; GCH5@C@ NBGETY EI=B=8=B9 5A=C85FCB9
8ID@=75H98 5@ @9@9
G<CK=B; =B7F95G98

57H=J=HM
867).-565- 0 3* J@HF 5mBD=8  #B8=J=8I5@G K=HEM@+FAIH56C@=NIF GHBHIG <5  :S757M
MH<AC@® A9H56C@=NBP 5@ @I@9B7FI5G9I8 AYH56C@=GA HC @IGBBTCHBEG H<9 .
' G<CK=B; BCFA5@ FOGI@H5BH 897F95G98 D@5GA5SICETRBHIG-B7FI5G9

57H=J=HM 5B8 CB9 H<9 F=G? C: D<5FA57GIDEIA=7 :5=@IF9 #BGI|:S7=9BH
8ID@=75H98 5@@9@9 9J=89B79 HC 5@@CK 75@7I@5H=CB C: 8CG9 58>IGHA9BH 8>IGH
G<CK=B; =B7F95G98 8CG9 =B FOGDCBG9 HC D@5GASH-BROBBE-FO7CF8 !
57H=J=HM CF G9@97H 5@H9BBEHS] GCH5@C@ MEBEED

EI=B=8=B9 5A=C85FCB9

5:1+06315-8/1+ /-5:9

-96:-86,15- Q 3 oL .MD=75@ FOGDCEEDZBIB BC 588=H=CBHDHKS?

CI=5N F97CAA9BB5H=CBG .
$63:-86,15- Q 3 oL .MD=75@ FOGDCEEDZBIB BC 588=H=CBHDHKS?

9HFC@ FO7CAA9BB5H=CBG .

5:1+6)/;3)5:9

+-56+6;4)863 Q 3*  LH9BG=J 9 . MD=75@ FIGDCREDZBIB BC 588=H=CBHDHKS?

“BHECA 7=HFCA A9H56C@=NEE F97CAA9BS5H=CBG .
5@@9@9G G<CK=B; BCFA5@
57H=J=HM

&)8.)815 0 |@H=;9B=7 #B8=J=8I5@G K=H< H<=G 7CA6=B5H=CB G 68B@HDIG A5
0%), 3 ‘FCA 5B =B7F95G98 8CGOSE:AF=B <9 H56@9 w

CIA58=B
.KC 5@@9@9G G<CK=B:97CAAIB8G 5 H&IPOIH=7 8CGI C: A; 85/

BCFA5@ 57H=J=HM
LHI9BG-JA9H56C@=N9F
.KC5@@9@9G G<CK=B;
BCFA5@ 57H=J=HM

5H7;7BF C9 $5B9 ,9DCFH98 4 , . *Ci(vQF)QS(M
<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BHIB898 HCIED @BRIBOBA@BEHE CF CH<IF @=79BGI8 <95@H<75F9 DFC:9GG=CBE é/ C?{!EEJLIESIFe

BCH =BH9B898 HE@ H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5
K=H< 5 @=79BGBEBZ=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GHC(
*59 C:



8;/ 15,15/ "-+644-5,):165 65+-85 SIS
5:1+65 <;39)5:9

36Y@)4 3 *  CCF #B8=J=8I5@G K=H< DCCF A9H56C@=NIF @HBHEBAS |
)BS A9H56C@=NBE BI@@ =B7F95G98 F=G? MBI 8FI; F957H=CB 8I9 HC H<9 ‘
5@@9@9G G<CK=B; DF9GIB79 C: <=;<9F 7CBEMB+IBG C: 7@ CO6NGTAR:)
F981798 57H=J=HM AQH56C@=H9 CBG=89F F98I7=B; H<9 =B=H=5@ 8CG9 .<9
5DDFID8 @569@=BHHEF )( # GH5HIG H<EHF H<=G
FO95GCB H<9 =B=H=5@ 8CG9 =B D5H=9BHG ?BCKB HC 69 3*
DCCF A9H56C@=N9FG G<CI@8 681.2988 D5H=9BHG
G<CI@8 69 13:19B =B=H=5@@M HC  M5BB AV 69
H=BR98 :IFH<9F HC 5 A5L=AIA 85=@M 8CG9 C: A, =:

HC @308
0-5 ?:615 Q 3*  LH9BG=J 9 .MD=75@ F9GDCEEGEDZB BC 588=H=CBHDHKSF
=@5BH=B AIH56C@=NBE F97CAA9B85H=CBG ‘
5@@9@9G G<CK=B; BCFA5@
57H=J=HM
5:1,-4-5:1) /-5:9
65-7-@13 Q 3 0L .MD=75@ FOGDCHEE®ZBM BC 588=H=CBHDHHKSF
F97CAA9B85H=CBG o
5H7;7BF C9 $5B9 ,9DCFH98 M4 . " CK9F98 &1

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM&@®@BHAIBLH8ES35B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt (/& C?L!‘IIEeI\!ICIE_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ s
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



8;/
5:1,-78-99)5:9

41:817:?315-
@3=@

7867165 0

1 9@ @6IHF=B

364178)415-
B5:F5B=@

-9178)415-
(CFDFA=B

6 >-715
9DHFB

36 >-:15- Q

MAB5@H5

5H7;7BF C9 $5B9 ,9DCFH98 ¥4

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCF

BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{

15,15/ "-+644-5,):165 65+-85

3* /@HF 5MKBD=8 #B8=J=815@GC K=Hs@*+F-A9IH56C@=NIF GHEHIG <5 :S757TM
A9H56C@=NBB 5@ @9@9B7F95G98 A9H56C@=GA C: 5A=HF=DHM@=B9 HC @9GG 57H=J
G<CK=B; BCFA5@ 7CADCIB8G H<9 FO9GI@H5BH @CK9F D @5CA3-CHT $BHHH-Q@
57H=J=HM 5B8 CB9 =B7F95G9 H<9 DFC656=@=HM C: D<A EHEBIFD -9@97H
8ID@=75H98 5@@9@9 5B 5@HIFBSIBEL CF 7CBG=89F =B7F95G=B; H<9

G<CK=B; =B7F95G98 F97CAA9B898 GH5FH=B; 8CG9

57H=J=HM

(%% (CFA5@ #B8=J=8I5@G K=H<H<9 O 8=D@CHMDI75EBHC :S757M
:IB7TH=CBKC 5@@9@9GF9GDCB8 K9@ @ HICMI<9F
K=H< BCFA5@ 57H=J=HM

3* /@HF 5FD=8 #B8=J=8I5@G K=HsB@+8-A9H56C@=N9F GHEHIG <5 :S757M
A9H56C@=NBB 5@ @9@9B7F95G98 AIH56C@=GA HC @IGBBCHREG H<9

G<CK=B; BCFA5@ FOGI@H5BH @CK9F D@5GASHEBBIBKBE-B7FI5G9 H<9
57H=J=HM 5B8 CB9 DFC656=@=HM C: D<5FASDYHSS@IF9 -9@97H 5@BI9FB5H=J
8ID@=75H98 5@@9@9 8FI; 9; 7T=HS5@EMFSIFHE=B CF ACB=89GAIHNM@

G<CK=B; =B7F95G98 7@CASM=B9 D@5GA5 7CBEHB+IB

57H=J=HM

3* /@HF 5FBD=8 #B8=J=815@GC K=Hs@+FAIH56C@=NIF GHEHIG <5 :S757TM
A9H56C@=NBB 5@ @9@9B7F95G98 A9H56C@=GA C@+7-FBH=89DF9GG5BHG H<9
G<CK=B; BCFA5@ FOGI@H5BH @CK9F D@5GASHEBBIBMBE-B7FI5G9 H<9
57H=J=HM 5B8 CB9 DFC656=@=HM C: D<5FASIVHSS@IF9 -9@97H 5B

8ID@=75H98 5@@9@9 S5@HIFBSHBHI; CF 7CBG=89F =B7F95G=B; H<9 F97CAA9B898
G<CK=B; =B7F95G98  GH5FH=B; 8CG9

57H=J=HM

3* /@HF 5/KBD=8 #B8=J=815@GC K=Hs@*+F-A9H56C@=NIF GHEHIG <5 :S757TM
A9H56C@=NBB 5@ @9@9B7F95G98 A9H56C@=GA HC @IGBBCHREG BKIF

G<CK=B; BCFA5@ D@5GAS5 7CB79BHREBG K=@@ =B7F95G9 H<9 DFC656=@=HM C:
57H=J=HM 5B8 CB9 D<5FA57CH<SEM :5=@IF9 -9@97H 5@BIBFB5H=J

8ID@=75H98 5@@9@9 7=H5@EDIFHER=BOF =B7F95G9 8C39 6 8>IGH

G<CK=B; =B7F95G98 A5=BH9B5B79 8CG9 =B FOGDCBG9 HOBEB@5GA5

57H=J=HM 7CB79BHRA=CB

3* /@HF 5FD=8 .MD=75@ FOGDCBE®ZB9%B BC 588=H=CB3DHHKEF
A9H56C@=NBB 5@ @9@B97CAAIBB5H=CBG

G<CK=B; BCFA5@

57H=J=HM 5B8 CB9

8ID@=75H98 5@ @9@9

G<CK=B; =B7F95G98

57H=J=HM

* CK9F98 6/

H =G =BH9B898 HME @BRIBLB8Es3HB CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB:t /2 C
/

Il

K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

<1,-5+-

oriell Life

SCIENCES

*59 C:



8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-
3;7-5:01> 63 Q 3* /@HF 5BD=8  .MD=75@ FOGDCHE®?8% BC 588=H=CBHDHKSY
A9H56C@=NYBB 5@ @9@B9I7CAAIBE5H=CBG w

G<CK=B; BCFA5@
57H=J=HM 5B8 CB9
8ID@=75H98 5@ @9@9
G<CK=B; =B7F95G98

57H=J=HM
18:)@)715- Q 3* I@HF 5BD=8 .MD=75@ FOGDCREDZB8IB BC 588=H=CBHDHKSF
A9H56C@=NBB 5@ @9@B97CAAIBE5H=CBG w

G<CK=B; BCFA5@
57H=J=HM 5B8 CB9
8ID@=75H98 5@@9@9
G<CK=B; =B7F95G98

57H=J=HM
6+36*-41, - Q 3* *  CCF .MD=75@ FOGDCEE®ZBIB BC 588=H=CBHDHKS?
A9H56C@=NEE BIQ@ F97CAAIBBSH=CBG ‘

5@@9@%@ NWE2CK=B;
F981798 57H=J=HM

68:817:2315- 3* /@HF 5mBD=8  #B8=J=8I5@G K=Hsm@+BFAH56C@=NOF GHEHIG <5  :S757M
* 5AO@CF A9H56C@=NBB 5@ @9@8B7F95G98 AIH56C@=GA C@HFTMC @98G 57H=J '
G<CK=B; BCFA5@ 7CADCIB8G K<9B 7CAD5F98 HEIBGEAIH56C@=NIFG H<9
57H=J=HM 5B8 CB9  F9GI@H5BH @CKIF D@5GABHEEEIBKE@ @ =B7F95G9
8ID@=75H98 5@@9@9 DFC656=@=HM C: D<5FABSIBHES@IF9 CBG=89F
G<CK=B; =B7F95G98  5@HIFBSH9TM GI@97H 5@HIFBEH=;
57H=J=HM 7=H5@EDGIFB@=BOF =B7F95G9 80189 B8
ACB=HCF BCFHF=DHM@8BRMBCFHF=DHM@=B9 D@5GA5
7CB79BBA=CBG
86:817:2315- 3* |/@HF 5mBD=8  #B8=J=8I5@G K=Hsm@+BAH56C@=NIF GHEHIG <5  :S757M
0=J57H=@ A9H56C@=NBB 5@ @9@8B7F95G98 AIH56C@=GA C@H7=FBH=89DFIGG5BHG H<9 w
G<CK=B; BCFA5@ FOGI@H5BH @CKIF D@5GABHEREIBME-B7FI5GI H<9
57H=J=HM 5B8 CB9  DFC656=@=HM C: D<5FAGDBHES@IF9 -9@97H 5B
8ID@=75H98 5@@9@9 5@HIFBSHBEI; CF 7CBG=89F =B7F95G=B; H<9 F97CAA9B898
G<CK=B; =B7F95G98  GH5FH=B; 8CG9
57H=J=HM
$9@6,65- 3* /@HF 5/BD=8  #B8=J=8I5@G K=Hsm@+FAH56C@=NOF GHEHIG <5  :S757M
A9H56C@=NBE =B7F95G98 AIH56C@=CHNCSEBY H<9 FIGI@H5BH @CKIF w

J@9DHFC 9GMFO@
5@@9@9G G<CK=B; D@5GA5 7CB73BIHEBG M5-B7F95G9 H<9 DFC656=@=HM C:

=B7F95G98 57H=J=HM D<5FA57CH<SEM :5=@IF9 -9@97H 5B 5@H8FBEIF=J
ACB=HCF D5H=9BH :CF 5 B998 HC =B7F95G9 H<9 8CG9

5H7;7BF C9 $5B9 ,9DCFH98 & .. * CK9F98 &/

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HME@BR9BBIA@ES3-6B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB: /2 C?LrllEeI\!ICIE_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ d
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

Il

*59 C:



8;/

%53).)>15-
9 LCF

9%68:16>-:15-
F=BH9@ @=L

5:1,1)*-:1+9
31*-5+3)41,-

|@M6IF=89

31+3)@1,-

314-7181,-

#)>)/317:15
)B;@MN5

$63*;')41|_
)E=B5G9

5H7;7BF C9 $5B9 ,9DCFH98 ¥4

15,15/ "-+644-5,):165 65+-85 <1,-5+-

3* /@HF 5FD=8 9 5@9FH HC 897F95GB825:5L.=B9 5B8 =B7F95G98
A9H56C@=NBB 5@ @9@89GAIHM@9B@5:5L.=B9 D@5GAS5 7CHT9BBIFHHD 8CG9 .
G<CK=B; BCFA5@ HC5A5L=AIAC: C:H<9BCFA5@ 8CG9 CF G9@97H

57H=J=HM 5B8 CB9 5@HIFBSHBHEIL;, 9; 7=H5@EAFIFBE=B9
8ID@=75H98 5@ @9@9
G<CK=B; =B7F95G98

57H=J=HM

3 oL #B8=J=8I5@G K=Hsm@+EFAIH56C@=NIF GHBHIG <5  :S757M
=B7F95G98 7@B3E C: CFHEEH=BY H<9 FOGI@H5BH @CKIF w
D@5GAS5 7CB7SBIEBG M5=B7F95G9 H<9 DFC656=@=HM C:
D<5FA57CH<8BM :5=@IF9 CBG=89F =B7F95G=B; H<9 8CG9

3*  LH9BG=J 9 .MD=75@ FOGDCRE®ZBIB BC 588=H=CBHDHKSF

A9H56C@=NBE F97CAA9B8B5H=CBG .

5@@9@9G G<CK=B; BCFA5@

57H=J=HM

3*  LH9BG=J 9 .MD=75@ FOGDCRE®ZBIB BC 588=H=CBHDHKS?

A9H56C@=NBE F97CAA9B8B5H=CBG .

5@@9@9G G<CK=B; BCFA5@

57H=J=HM

3*  LH9BG=J 9 .MD=75@ FOGDCRE®ZBIB BC 588=H=CBHDHKSH

A9H56C@=NBE F97CAA9B8B5H=CBG ‘

5@@9@9G G<CK=B; BCFA5@

57H=J=HM

3* /@HF 5FD=8 #B8=J=815@GC K=Hs@*+F-AIH56C@=NIF GHEHIG <5 :S757TM
A9H56C@=NBE =B7F95G98 A9H56C@=GA C: G5L5;@=DH=B H<9 FOGI@H5BH @CKF gy
5@@9@9G G<CK=B; D@5GA5 7CB73BHEBG W5-B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SEM :5=@IF9 -9@97H 5B 5@H8FB&H=J

ACB=HCF D5H=9BH :CF 9:5757M 5B8 58>IGH 8CG9 5DDFCDF=5H9@M

3*  LH9BG=J 9 .MD=75@ FOGDCREDZBM BC 588=H=CBID IS

A9H56C@=NBE F97CAA9B85H=CBG .
5@@9@9G G<CK=B; BCFA5@

57H=J=HM

* CK9F98 6/

” . .
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HME@BR9BBIA@ES3-6B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB: /2 ) Corle" Llfe

BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{

S SCIENCES

K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-
5:1-4-:1+9
5,)59-:865 3 oL #B8=J=815@G K=H5B@+FAIH56C@=NIF GHEHBG BT 5B :S757M
4C-BB =B7F95G98 F=G? C5B9Bf=7 :5=@IF9 89 HC =B7F95G98 w
' A9H56C@=7 7HBISF CBG=89F 5B 5@HIPBHISIM 9 ;
;F5B=GOHFCB
$86719-:865 3 oL #B8=J=815@G K=HsA@+EAIH56C@=NIF GHEHIG B3 58 :S757M
=B7F95G98 F=G? C5H8B#=7 :5=@IF9 819 HC =B7F95G98 w
A9H56C@=7 7THBISF CBG=89F 5B 5@HIBBGIISIM O ;
‘F5B=GOHFCB
5:1.:5/)39
-:6+65)@63- ° 3* J@HF 5PD=8  #B8=J=8I5@G K=HBM@+FAIH56C@=NIF GHEHIG <5  :S757M
(=NCE@ A9H56C@=NBE =B7F95G98 A9H56C@=ONCICBENC@9 H<9 FOGI@HSBH @CKF g

5@@9@9G G<CK=B; D@5GAS5 7CB73BIHEBG M5=B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SEM :5=@IF®H&7CB5NC@9 =G BCH
FO7CAA9B898

%681+65)@63- 0 3 *  CCF #B8=J=8I5@G K=H< DCCF A9H56C@=NOF CHISHISHE |
A9H56C@=NBE BI@@ JCF=7CB5NCI®TGIF9 8>IGH H<9 8CGY 5B8 ACB=HCF :CfS757M .
5@@9@I@MDECK=B; 58J9FGIIWBHG CF @572 C: 9:5757M
F981798 57H=J=HM

5:173):-3-: /-5:9
3671,6/8-3 ° 3* *  CCF #B8=J=85@G K=H< DCCF A9H56C@=N9F GH5HIG 5F9 SHSB57M
*@5=L A9H56C@=NBE =B7F95G98 F=G? C5B98#=7 :5=@IF9 819 HC F981798 ‘
5@@9@9G G<CK=B; 57H=J5H=CB C: H<9 DFC8FI; 5B8 @CK D@5GA5ZCBB8HF
F981798 57H=J=HM H<9 57HXJCADCIB8 @CD=8C;F9@ =G BCH F97CAA9B898
8)9;/8-3 Q e .MD=75@ F9GDCEEGEDZB BC 588=H=CBHDHKSF
‘SOBH F97CAA9B85H=CBG w
$1+)/8_368 3* /@HF 5FD=8 #B8=J=815@G K=HsB@+FAIH56C@=NIF GHVHIG 3 5B
F=@=BH5 A9H56C@=NBE =B7F95G98 F=G? @MEB9 8FI|; F957H=CBG 5B8 897F95G98 :S757M w
5@@9@9G G<CK=B;  9:S757M 819 HC F981798 A9H56C@=GA C: H<9 DFC8FI; HC H<9
=B7F95G98 57H=J=HM 57H=A9H56C@=H9 #BGI:ST-SBIBE HC 5@@CK
75@71@5H=CB C: 8CG9 58>IGHA9BH CBG=8%F&®HIFB5H=J
5H7;7BF C9 $5B9 ,9DCFH98 14 . TCKIF9B 6]

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HME@BR9BBIA@ES3-6B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB: /2 C?LrllEeI\!ICIE_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ d
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

Il

*59 C:



8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-

5:179?+06:1+9

817178@63- O 3* /@HF 5MKBD=8 .MD=75@ FOGDCBE®ZB9B BC 588=H=CBDHKSF

6=@=:M A9H56C@=NBB 5@ @9@B97CAAIB85H=CBG v
G<CK=B; BCFA5@

57H=J=HM 5B8 CB9

8ID@=75H98 5@@9@9

G<CK=B; =B7F95G98

57H=J=HM
8- >7178@63- Q 3* oL .MD=75@ FOGDCRBEDZB® BC 588=H=-CBHDHKSF
9 LI@H= F97CAA9BB5H=CBG ‘
36@)715- Q 3* J@HF 5BD=8  .MD=75@ FOGDCREDZEM BC 588=H=-CBHDHKSH
A9H56C@=NBB 5@ @9@B97CAAIBB5H=CBG w
G<CK=B; BCFA5@
57H=J=HM 5B8 CB9
8ID@=75H98 5@@9@9
G<CK=B; =B7F95G98
57H=J=HM
)367-81,63 3* J@HF 5BD=8  #B8=J=8I5@G K=H5B@+HAIHS6C@=NIF GHEHIG <5  :S757M
"5 @8CE A9H56C@=NBB 5@ @9@9B7FI5GI8 AIH56C@=GA HC @IGBBIHBEG H<9 ‘
G<CK=B; BCFA5@ FOGI@HS5BH 897F95G98 D@5GASSICEIBBHNG-B7FI5G9
57H=J=HM 5B8 CB9  H<9 DFC656=@=HM C: D<5F/SNCH<@BIF9 #BGI:S7=9BH
8ID@=75H98 5@@9@9 9J=89B79 HC 5@@CK 75@7I@5H=CB C: 8CG9 58>IGHAIBH 'CB=HCF
G<CK=B; =B7F95G98  5B8 58>IGH A5=BHIB5B79 8CG9 =B FOGDCBGY HC <5@CDIF=8C@
57H=J=HM D@5GA5 7CB7SBHEB CF GO@97H 5@HFFBSEH=J
D=ACN=89 TID9BH3@L TID<9B5N=B9 EI9H=5D=B9
C@5BN5D=B9 7@CN5D=B9
367-81,65- Q 3* oL .MD=75@ FOGDCREDZB® BC 588=H=CBHEDHKSF
5B5DH F97CAA9BB5H=CBG .
3)5@)715- Q 3* /@HF 5BD=8  .MD=75@ FOGDCAE®ZBIB BC 588=H=CBHDHKEF
45@5GHSIDAS A9H56C@=NBB 5@ @9@B97CAAIBB5H=CBG w
G<CK=B; BCFA5@
57H=J=HM 5B8 CB9
8ID@=75H98 5@@9@9
G<CK=B; =B7F95G98
57H=J=HM
-870-5)@15- O 3* 0oL .MD=75@ FOGDCEEDZBIB BC 588=H=CBHDHKS?
. F=@5:CB 508 F97CAA9B85H=CBG ‘

5H7;7BF C9 $5B9 ,9DCFH98 & .. * CK9F98 &/

”~ . .
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G F9DCFH =G =BH9B898 H{® @BH9BOH8@E83+5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB:t /2 Corle" I—Ife
BCH =BH9B898 HE@ H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5 = SClENCES
K=H< 5 @=79BGREEZ=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(
*59 C:



8;/

146@1,-
)F 5D

1;-11)715-
-9FCEI9@

"197-81,65-
,=GD9F85@

$01681,)@15-

(;+367-5:01>63

15,15/ "-+644-5,):165 65+-85  <1,-5+-
¥ oL #B8=J=815@G K=H5B@+H-AIH56C@=NIF GHBHBG Bt5 ~ :S757M
=B7F95G98 F=G? C5B8B#=7 :5=@IF9 819 HC @CK9IF D@5GA5 ‘

7CB79BHA=CB&F 7<=@8F9B H<9 8FI|; @569@ F97CAA9B8G
5B =B=H=5@ 8CG9 C: A;?; :.C@Q@CKE8H=CB HC
FOGDCBGY ID HC 5 A5L=AIAC: A;?;5B8 BCH H®%8

A; 85 M#B 58l@HG H<9 8FI; @569@ F97CAA9B8G 5B =BH=5@
8CG9C: HC A;5 8Bl =B 8=J=898 8CGIG :C@@CK98 6
H=BA=CB HC FOGDCBGY9 ID HC 5 A5L=AIAC: A;W 8%

A;85 M

3* /@HF 5FD=8 #B8=J=815@GC K=Hs@*+F-AIH56C@=NIF GHEHIG <5 :S757M
A9H56C@=NBE =B7F95G98 7@B38 C: EI9H=5D=B H<9 FOGI@H5BH @CK9F w
5@@9@9G G<CK=B; D@5GAS5 7CB73BIHEBG M5=B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SEM :5=@IF9 -9@97H 5B 5@H8FB&H=J

7CBG=89F =B7F95G=B; H<9 F97CAA9B898 GH5FH=B; 8CG9

3* /@HF 5FD=8 #BGI:S7=9BBF89B79 HC 5@@CK 75@7I@5H=CB C: 8CG9
A9H56C@=NBB 5@ @9@58>IGHA9BH -9@97H 5@ HREM5H=] EI9H=5D=B9 ‘
G<CK=B; BCFA5@ C@5BN5D=B9 7@CN3D6BBHE 5@9FH HC 897F95G98

57H=J=HM5B8 CB9  F9GDCBGO 5B8IHEHCGY =B FIGDCBGY HC 7@=B=75@ 9::97H 5B8
8ID@=75H98 5@@9@9 58J9FGY 8FI; J9BHG

G<CK=B; =B7F95G98

57H=J=HM

3* /@HF 5FD=8 #B8=J=8I5@G K=HsB@+8-A9H56C@=NIF GHVHIG B3 :S757TM

A9H56C@=NBB 5@@9@B=G? C: F981798 9:S757M 819 HC =B7F95G98 A9H56C@=GA C: w
G<CK=B; BCFA5@ H<=CF=85N=B9 -9@97H 5B 5@8FRIFBEHEBG=89F
57H=J=HM 5B8 CB9 =B7F95G=B; H<9 F97CAA9B898 GH5FH=B; 8CG9

8ID@=75H98 5@ @9@9
G<CK=B; =B7F95G98
57H=J=HM

3* /@HF 5KBD=8 #B8=J=815@GC K=Hs@*+F-A9IH56C@=NIF GHEHIG <5 :S757M
A9H56C@=NBB 5@ @9@9B7F95G98 A9H56C@=GA HC @IGBBCHRG H<9 ‘
G<CK=B; BCFA5@ FOGI@H5BH 897F95G98 D@5GAS SH-BIBBHN=B7F95G9

57H=J=HM 5B8 CB9 H<9 DFC656=@=HM C: D<5FABRCH<@PIF9 #BGI:S7=9BH

8ID@=75H98 5@@9@9 9J=89B79 HC 5@@CK 75@71@5H=CB C: 8CG9 58>IGHA9BH 9 5@9FH
G<CK=B; =B7F95G98 HC @CK NI7@CDYR#S@®5GA5 7CEBIBEBG CF G9@97H

57H=J=HM 5@HIFBSH8E]; 9 TIDIBH<=C@ EI9H=5D=B9 C@5BN5D=B9
7@CN5D=B9
*
5H7;7BF C9 $5B9 ,9DCFH98 & .. c’K'9F>98m
<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BHIB898 HCIED @BRIBOBA@BEHE CF CH<IF @=79BGI8 <95@H<75F9 DFC:9GG=CBE é/ C?{!EEJLIESIFe

BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{

K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



*

8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-
5>1637:1+9

378)@63)4 3* J@HF 5FBD=8  #B8=J=8I5@G K=HsM@+EFAIH56C@=NIF GHBHIG <5  :S757M

25B5L (=I5J5A A9H56C@=NBE =B7F95G98 AIH56C@=GASNG@BF H<9 FIGI@H5BH @CKIF w

5@@9@9G G<CK=B; D@5GAIIEHG Ab=B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SEM :5=@IF9 -9@97H 5B 5@H8FB&H=J
7CBG=89F =B7F95G=B; H<9 F97CAA9B898 GH5FH=B; 8CG9

:971865- 3* /@HF 5/BD=8  #B8=J=8I5@G K=Hsm@+BAH56C@=NIF GHEHIG <5  :S757M
IGDSE A9H56C@=NBE =B7F95G98 A9H56C@=GA C: 6IGD=FCB9 H<9 FOGI@H5BH @CKIF g
5@@9@9G G<CK=B; D@5GAIEDG N6=B7F9I5G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<8EM :5=@IF9 -9@97H 5B 5@H8FBEH=J
7CBG=89F =B7F95G=B; H<9 F97CAA9B898 GH5FH=B; 8CG9

365)@-7)4 3* /@HF 5FD=8 #B8=J=8I5@G K=HsB@+8-A9H56C@=N9F GHEHIG <5 :S757M
%@CBCD=B A9H56C@=NBE =B7F95G98 A9H56C@=GA C: 7@CB5N9D5A H<9 FOGI@H5BH @CK9F v
5@@9@9G G<CK=B; D@5GA5 7CB73BHEBG W5=B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SBEM :5=@IF9 -9@97H 5B 5@¥H8FBE&If=J
ACB=HCF D5H=9BH :CF 9:S757M 5B8 58>IGH 8CG9 5DDFCDF=5H9@M

1H@-7)4 3* O #B8=J=8I5@G K=H< DCCF A9H56C@=NOF GAIB-ATFERA

=5GH5H 5@ =IA 5B9GH<9G=5 @9G&@M 819 HC 897F95G98 A9H56C@=7 :S757M w
7@95B79 #BGIl:S7=9BH&B79 HC 5@@CK 75@71@5H=CB C:
8CG9 58>IGHA9BH 9 5@9FH HC GMADHABGEBM;

9LDCGIF9
=) ,8-5-8/1+ /6519:9
18)*-/865 Q 3* OL .MD=75@ FOGDCBE®ZBB BC 588=H=CBSDHKSHF
'MF69HF=E F97CAA9B85H=CBG .
5H7;7BF C9 $5B9 ,9DCFH98 & . * CK9F98 61

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM > @BRA9BOB8ES3B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt é C?L!‘IIEEI\!ICIE_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ =
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



8;/

-) 36+2 -89

)8< -,1363 Q

CF9;

-:6786363
&CDFI9GGCF

*1< 6363 Q

MGHC@=7
8678)56363 Q
#B8IB@
$146363 Q

@C758F9B

-5:8 )3 656)415- -73-:15/ /-5:9

$:8)*-5)@15- Q
29B5N=B9

-5:8 )3 -8< 6;9 #79:-4 /-5:9
- >:864-:06870)5

1:151,15-
(1989 LH5

5H7;7BF C9 $5B9 ,9DCFH98 ¥4

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HME@BR9BBIA@ES3-6B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB: /2 C
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ rd

15,15/ "-+644-5,):165 65+-85

3* J/@HF 5FkBD=8 .MD=75@ FOGDCBEDZB89%B BC 588=H=CBHDHHS?
A9H56C@=NBB 5@ @9@B97CAAIB85H=CBG

G<CK=B; BCFA5@

57H=J=HM 5B8 CB9

8ID@=75H98 5@ @9@9

G<CK=B; =B7F95G98

57H=J=HM

3* /@HF 5FD=8 #B8=J=8I5@G K=HsB@+8-A9H56C@=N9F GHEHIG <5 ,

A9H56C@=NBB 5@ @9@9B7F95G98 AIH56C@=GA K<9B 7CADIHISBLE9 :S757TM

G<CK=B; BCFA5@ A9H56C@=NIFG H<9 FIGI@H5BH @CK9F D@HSBBGCB79BHF

57H=J=HM 5B8 CB9 A5M =B7F95G9 DFC656=@=HM C: D<SHIAS 7&HRIFTF

8ID@=75H98 5@@9@9 <95FH :5=@IF9 =B8=75H=CB G9@97H&HRHIFB5H=J]

G<CK=B; =B7F95G98 6=GCDFC@C@87arJ@ CFHI-8dr59 HC 5 A5L=AIA C:

57H=J=HM C: H<9 BCFA5@ 8CG9 =B F9GDCBG9 HC 9:S757M 5B8
58J9FG9 8FI; 99BHG CF CH<9F =B8=75H=CBG G9@97H
5@HIFBSHBHEL;, 9; SHIBC@C@ 6=GCDFC@I®LBCFHLEIF
5A5L=AIAC: C:H<9BCFA5@ 8CG9 =B FOGDCBG9 HC
9:S757M 5B8 58FG9 8FI; 99BHG

3* OL .MD=75@ FOGDCBE®DZB9%B BC 588=H=CB3DHHKEF
FO97CAA9B85H=CBG

3* OL .MD=75@ FOGDCBE®DZB9%B BC 588=H=CB3DHHKEHF
FO97CAA9B85H=CBG

3* OL .MD=75@ FOGDCBE®Z#B9%B BC 588=H=CBDHHKEF
F97CAA9B85H=CBG

3* OL .MD=75@ FOGDCBE®ZBB BC 588=H=CBSDHKSHF
F97CAA9B85H=CBG

3* OL #B8=J=815@GC K=Hs@+FA9H56C@=NIF GHMBG B3 5B :S757M
=B7F95G98 F=G? C5B88#=7 :5=@IF9 819 HC =B7F95G98
A9H56C@=7 7EBISF CBG=89F 8CG9 =B7F95G9 CF G9@97H 5B
5@HIFBSH#J9%M 65G98 IDCB 5GGIGGA9IBH C: 7@=B=75@
69B9SH 5B8 HGF@9®=HM

* CK9F98 6/

Il

K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

<1,-5+-

oriell Life

SCIENCES

*59 C:



*

8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-
06315-8/1+ /6519:9

- <14-315- 3 oL #B8=J=815@G K=H5M@*EAIHS6C@=NIF GHEHIG <5  :S757M

Jas7 =B7F95G98 7@BBE C: 79=A9@=B9 H<9 FIGI@H5BH @CKIF w
D@5GAS5 7CB7SBHEBG W5-B7F95G9 H<9 DFC656=@=HM C:
D<5FA57CH<8EM :5=@IF9 #BG|:S7=B&9B79 HC 5@ @CK
75@71@5H=CB C: 8CG9 58>IGHA9BH CBG=8F &F@HIFB5H=J

06315-9:-8)9- 501*1:689

)3)5:)415- 3 oL #B8=J=8I5@G K=HsB@+AIH56C@=NIF GHEHBG B3 58

5N58MBY =B7F95G98 F=G? (MBI 8FI; F957H=CBG 5B8 CF :S757M ‘
H<9BD9IH=7 :5=@IF9 #BGI:S7388BYI9 HC 5@ @CK
75@71@5H=CB C: 8CG9 58>IGHAIBH 9 5@RE®! HC 58J
F957H=CBG 5B8 CF GMADHCAG C: =BG|:SFEMIBH H<9F

" 501*1:689
-A:151* Q 3* OL .MD=75@ FOGDCBE®#BIB BC 588=H=CBHDHKSHF
#FI9GG5 F97CAA9B85H=CBG ‘

5,6+815- -)*631+ /-5:9

31/3;9:): 3* OL #B8=J=8I5@G K=HsB@+F-AIH56C@=NIF GHVHIG 3 5B :S757M
9F89@;5 =B7F95G98 F=G? C5B8B8#=7 :5=@IF9 8|9 HC =B7F95G98 .
A9H56C@=7 7EBISF#BGI:S7=9BH&IB79 HC 5@ @CK
75@71@5H=CB C: 8CG9 58>IGHA9BH 9 5@9FH HC GMADHCAG C:
=BGI:S7=9BH H£8F

2756:1+9
9@671+365- 3* J@HF 5PD=8  #B8=J=8I5@G K=HEM@*EAIHS6C@=NIF GHBHIG <5  :S757M
&IBI9GHS5 A9H56C@=NBE =B7F95G98 A9H56C@=GA C: 9GNCD=7@CB9 H<9 F9GI@H5BH @Cng
5@@9@9G G<CK=B; 6@CC8 7CB7IBIHEBG M5=-B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SBEM :5=@IF9 CBG=89F G9@97H=B; 5B%@H9FB5H=J
8FI;
*
5H7;7BF C9 $5B9 ,9DCFH98 M4 . CK9F98 81

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HME@BR9BBIA@ES3-6B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB: /2 C?L!‘IIEEI\!ICIE_SIfe
BCH =BH9B898 H@ H§2 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ rd
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

il

*59 C:



*

8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-
44;569;778-99)5:9

2 +36976815- 3* |/@HF 5/BD=8  #B8=J=8I5@G K=HsM@+B-AH56C@=NIF GHEHIG <5  :S757M
19B:F 5: (9CF5@ A9H56C@=NBE =B7F95G98 AOH56C@=GA@CBDCF=BY H<9 FIGI@H5BH @CKIF g
5@@9@9G G<CK=B; D@5GA5 7CB7SBHEBG W5-B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<8EM :5=@IF9 -9@97H 5B 5@H8FBEH=J
ACB=HCF 7=F7I@5H:@CTIDCF=B9 7CBFBRHEG 5B8 58>IGH
8CG9 5DDFCDF=5H9@M

#186314:9 3* J@HF 5/D=8  #B8=J=8I5@G K=H5B@+HAIHS6C@=NIF GHEHIG <5  :S757M
5DSAIBY A9H56C@=NBE =B7F95G98 AIH56C@=GA C: G=FC@=AIG H<9 F9GI@H5BH @CKF gy
5@@9@9G G<CK=B;, D@5GA5 7CB7SBHEBG W5-B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SEM :5=@IF9 -9@97H 5B 5@HIFBEH=J
ACB=HCF G=FC@=AIG HFCI;< BEBTIBEIEBS 58>IGH 8CGY
5DDFCDF=5H9@M

;9+3- "-3)>)5:9

)8196786,63 ° 3* *  CCF #B8=J=8I5@G K=H< DCCF A9H56C @=NOF GHBHEB A5

“CAB A9H56C@=NBE BI@@ =B7F95G98 F=G? (/89 8FI; F957H=CBG 819 HC F98I798 w
5@@9@W@NDE2CK=B; 75F=GCDFC8C@ AH56C@=GA 5F=GCDFC8C@ G<CI@8 69
F981798 57H=J=HM 58A=B=GHOF98 K=H< 75IH=CB

65 ,8;/

o (%% (CFA5@ (CFA5@ :IB7TH=CBC 5@@9@9G K=H< BCFA5@ 57H=J=HM
JIB7H=CBKC 5@ @9@9G
K=H< BCFA5@ 57H=J=HM
$% )3 - ﬂ ).0 5@ '9H #B7F95G98 IB7TH=GE 5@ @9@9G K=H< =B7F95GI8 57H=J=HM

#B7F95G98 :IB7TH=CB
. KC 5@@9@9G K=H<
=B7F95G98 57H=J=HM

' 0 3*  LH9BG=J 9 (C 588=H=CB5@ 5BAIFi=7 F97CAAIBS5H=CBG
A9H56C@=NBE
5@@9@9G G<CK=B; BCFA5@
57H=J=HM

' 0 3*  LH9BG=J 9 (C 588=H=CB5@ 5BUIFI=7 F97CAAIB85H=CBG
A9H56C@=NEBE
5@@9@9G G<CK=B; BCFA5@
57H=J=HM

" 0 P (CFA5@ :IB7TH=CEC 5@@9@9G K=H< BCFA5@ 57H=J=HM
(CFA5@ :IB7TH=CEBC
5@@9@9G K=H< BCFA5@
57H=J=HM
5H7;7BF C9 $5B9 ,9DCFH98 1@ . " CKOF98 8/

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM > @BRA9BOB8ES3B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt é C?L!‘IIEEI\!ICIE_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ =
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



8;/ 15,15/ "-+644-5,):165 65+-85 SIS

659:-861,)3 5:1 5B)4):68? 8;/9 # 9

346 >1* O 3*  LH9BG=J 9 .MD=75@ FOGDCEE®ZBIB BC 588=H=CBHDHKS?

9@96FD A9H56C@=NBE F97CAA9B85H=CBG ‘
5@@9@9G G<CK=B; BCFA5@
57H=J=HM

3:8*1786.-5 Q 3*  LH9BG=J 9 .MD=75@ FIGDCREDZBIB BC 588=H=CBHDHKS?

)71-98 A9H56C@=NEE F97CAA9BS5H=CBG w
5@@9@9G G<CK=B; BCFA5@
57H=J=HM

-36 >1+)4 O 3*  LH9BG=J 9 .MD=75@ FOGDCEE®ZBIB BC 588=H=CBHDHKS?

CB=7 A9H56C@=NBE F97CAA9B85H=CBG o
5@@9@9G G<CK=B; BCFA5@
57H=J=HM

5H7;7BF C9 $5B9 ,9DCFH98 @ : " CKIF98 64

” . .
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM&@®@BHAIBLH8ES35B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt (/& ) C?L!‘IIEeI\!ICL_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ s
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



*

8;/ 15,15/ "-+644-5,):165 65+-85 <1,-5+-
7161,9
-78-5687015- 3* I@HF 5PD=8  #B8=J=8I5@G K=H5MB@+EAIH56C@=NIF GHEHBNS  :S757M

A9H56C@=NBE =B7F95G98 7@B3%8 C: 6IDF9BCFD<=B9 H<9 FOGI@H5BH @CK9F w
5@@9@9G G<CK=B; D@5GA5 7CB73BIHEBG M5=B7F95G9 H<9 DFC656=@=HM C:
=B7F95G98 57H=J=HM D<5FA57CH<SEM :5=@IF9 #H =G F97CAA9B898 H<5H D5H=9BHG

69 ACB=HCF98 :CF G=;BG 5B8 GMADHCAG C: CD=C=8

K=H<&8K5@ CBG=89F 5B 5@H9~3+75H=CB

IHF5BG IDF9Bf

6,-15- 3* /@HF 5MKBD=8 CF5B5@;9G=5 G9@97H 5@$RNFBbH5I9H5A=BCD<9B
A9H56C@=NBB 5@ @9@8 # ACFD<=B9 BCBAIBC@ CENIC8CB9 9 9 LHE .
G<CK=B; BCFA5@ 5@9FH HCI5&I9 8FI; 99BHG 819 HC =B7F95G98 ACFD<=B9

57H=J=HM 5B8 CB9 D@5GA5 7CB73SBIHEB
8ID@=75H98 5@@9@9
G<CK=B; =B7F95G98

57H=J=HM
535 23 Q 3* |/@HF 5FD=8 .MD=75@ FOGDCBE®ZREIB BC 588=H=CBHDHKSF
IF 5:9G=7 -I6@=A5N9 A9H56C@=NBE F97CAA9B85H=CBG ‘

5@@9@9G G<CK=B;
=B7F95G98 57H=J=HM

55 23 " P! #B8=J=85@G K=H< | ;9BCHMD9 5F9 5GGC7=5H98 K=t757M
IF 5:9G=7 -I6@=A5N9 (CFA5@ :IB7TH=CBC  897F95G98 9D=8i® 5B5@;9G=5 G5H=G:57H=CB 5H GH5B85F8 w
5@@9@9G K=H< BCFASE8GIG CBG=89F =B7F95G=B; 8CG9 65G98 IDCB 5GGIGGAIBH C:
57H=J=HM 7@=B=75@ 69BISH 5BBHT@OF
2 86+6,65- 3 oL #B8=J=8I5@G K=HsB@+F-AIH56C@=NIF GHEHBG B3 58
=B7F95G98 F=G? (MBI 8FI; F957H=CBG 5B8 CF w

H<95D9IH=7 :5=@IF9 #BGI:S73983B99 HC 5@ @CK
75@71@5H=CB C: 8CG9 58>IGHA9BH 9 5@RE8 HC 58J
F957H=CBG 5B8 CF GMADHCAG C: =BG|:S3E¥BH H<9F

>? +6,65- 0 3* /@HF 5@D=8  #B8=J=8I5@G K=HEM@+EAIH56C@=NIF GH5HIG 5F9 5H F=G? C:
JLM7CBH=B A9H56C@=NBB 5@ @I@PCGG=6@IEED 8F|; FO57H=CB #BGI:S73889B99 HC
G<CK=B; BCFA5@ 5@@CK 75@71@5H=CB C: 8CG9 58>IGHAIBH -9@®97H 5@HIFB5H=J

57H=J=HM 5B8 CB9 8FI; BCH HFAS8C@ CF 7C89£8969 5@9FH HOFE8J 8F I,
8ID@=75H98 5@@9@9 9J9BH® ; B5IG95 LA=H=B; 7CBGH=D5H=CBH\D=F
G<CK=B; =B7F95G98 89DF9GG=CB 7CB:IG=CB IF=B5FM FOH9BH=CB

57H=J=HM
$94),63 3* /@HF 5@BD=8  #B8=)=8I5@G K=HBB@+EAIHS6C@=NIF GHBHIG <5
I@HETOH |@BIE A9H56C@=NBB 5@@9@8B7F9I5G98 AIH56C@=GA HC ACFECABEIBSG H<9 .
G<CK=B; BCFA5@ FIGI@H5BH =B7F95G98 D@5GASACBBEMEB7FI5GY

57H=J=HM 5B8 CB9 H<9 DFC656=@=HMEGE83FI|; F957H=CBG ,98179 8Q%9 6

8ID@=75H98 5@@9@9 5B8 69 5@9FH HC 58G9 8FI; 99BH® ; B51G95

G<CK=B; =B7F95G98 JCA=H=B; 7CBGH=D5H=CBHG\D8BDFIGG=CB 7CB:IG=CB

57H=J=HM IF=B5FM FOH9BH=CB CF G9@97HRB&IH¥B5H=J
579H5A=BCD<9B (-# ACFD<=B9 BQHXKC8CB9 CF
7C89=B9

*
5H7:7BF C9 $5B9 ,9DCFH98 4 . CK9F>98W'
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 H{® @BRA9BBP8@E83B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt é C?!‘IEEI\!ICL—SIfe
BCH =BH9B898 HG@ H§2 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5 =

K=H< 5 @=79BGREIRZ=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*5.9 C:



8;/
86:65 ;47 501*1:689 9

- >3)59673@63-
%5D=89 9 L=@5BH

964-78 )@63- 0
(9 L=IA

)59678 ) @63- ﬂ
*F9J57=8

4-78 )@63- 0

*F=@CG99;9F=8

)5:678)@63- 0
*FCHCB=L
"*-78 )@63- 0
7=D<9L

5H7;7BF C9 $5B9 ,9DCFH98 ¥4

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HM > @BRA9BOB8ES3B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt
BCH =BH9B898 H@ H§2 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{

15,15/

3 CCF
A9H56C@=NBE BIQ@@
5@@9@9G G<CK=B;
F981798 57H=J=HM

3* * CCF
A9H56C@=NBE BI@@
5@@9@9G G<CK=B;
F981798 57H=J=HM

3* CCF
A9H56C@=NBE BI@@
5@@9@9G G<CK=B;
F981798 57H=J=HM

3« x CCF
A9H56C@=NBE BI@@
5@@9@9G G<CK=B;
F981798 57H=J=HM

3* * CCF
A9H56C@=NBE BIQ@@
5@@9@9G G<CK=B;
F981798 57H=J=HM

3* CCF
A9H56C@=NBE Bl@@
5@@9@9G G<CK=B;
F981798 57H=J=HM

"-+644-5,):165 65+-85

#B8=J=815@G K=H< DCCF A9H56C@=N3¥ 8SMEBHG IS
A9H56C@=GA HC @98ECABISIBEG H<9 FOGI@H5BH
=B7F95G98 7CB73BIHEBG W5B7F95G9 8FI; 9:S757M
#B8=J=815@:[®®YHI8 HC FIGDCB8 K9@@ HC **# HF95HA9BH BC
588=H=CB5@3DH=7 F97CAA9B85H=CBG

:S757TM

#B8=J=8I5@G K=H< DCCF A9H56C @=N3¥ 8AEBHG S
A9H56C@=GA HC @98EEABISIBEG H<9 FOGI@H5BH
=B7F95G98 7CB73BIREBG M5=B7F95G9 8FI; 9:S757M
#B8=J=8I5@:l®®YHI8 HC FOIGDCB8 K9@@ HC **# HF95HA9BH BC
588=H=CB5@3DH=7 F97CAA9B85H=CBG

:S757M

#B8=J=8I5@G K=H< DCCF A9H56C @=N3¥ 8MEBHG 3B :S757TM
A9H56C@=GA HC @98BCEABISIBEG H<9 FOGI@H5BH

=B7F95G98 7CB73BIHEBG W5B7F95G9 8FI; 9:S757M

#B8=J=815@ IHVYHI8 HC FOGDCB8 K9@@ HC **# HF95HA9BH BC

588=H=CB5@3DH=7 F97CAA9B85H=CBG

#B8=J=8I5@G K=H< DCCF A9H56C @=N3¥ 8MEBHG 3B
A9H56C@=GA HC @98BEAPIEIBEG H<9 FOGI@H5BH
=B7F95G98 7CB73BIHEBG W5B7F95G9 8FI; 9:S757M
#B8=J=8I5@ IVYHI8 HC FOGDCB8 K9@@ HC **# HF95HA9BH BC
588=H=CB5@3DH=7 F97CAA9B85H=CBG

:S757M

#B8=J=815@G K=H< DCCF A9H56C @=N3%¥ &MEBHG 9&
A9H56C@=GA HC @96 ECABISIBEG H<9 FOGI@H5BH
=B7F95G98 7CB73BHHEBG W5B7F95G9 8FI; 9:S757M
#B8=J=8I5@ IHVYHI8 HC FOGDCB8 K9@@ HC **# HF95HA9BH BC
588=H=CB5@3D&H=7 F97CAA9B85H=CBG

:S757M

#B8=J=815@G K=H< DCCF A9H56C @=N3%¥&MEBHG 9S
A9H56C@=GA HC @96 ECABIEIBEG H<9 FOGI@H5BH
=B7F95G98 7CB73BHHEBG WM5B7F95G9 8FI; 9:S757M
#B8=J=815@:[¥YHI8 HC FOIGDCB8 K9@@ HC **# HF95HA9BH BC
588=H=CB5@3DH=7 F97CAA9B85H=CBG

:S757TM

* CK9F98 6/

2oC
4

Il

K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

<1,-5+-

oriell Life

SCIENCES

*59 C:



8;/

#-3-+:1< #-86:6515 "-;7:)2

1:)3678)4
2@95

9+1:)36794
&9L5DFC

3;6 >-:15-
*ECN57

3;< 6>)415-
&IJCL

)86>-:15-
*5L=@

#-8:8)315-
4C@C:H

#:):159

:68<)9:):15

&=D=HCIBI9H

5H7;7BF C9 $5B9 ,9DCFH98 ¥4

15,15/

- 501*1:689 ##" 9

3*

A9H56C@=NBE BIQ@@
5@ @9@9@ WS CK=B;

* CCF

F981798 57H=J=HM

3*

A9H56C@=NBE BIQ@@
5@ @9@2G WS CK=B;

* CCF

F981798 57TH=J=HM

3* OL
3* OL
3* /@HF 5/KBD=8

"-+644-5,):165 65+-85

.MD=75@ FOGDCBE®ZBMB "CKI9F =B8=J=8I5@G K=H<
DCCF A9H56C@=N9F GHSHIB/£95G98 63&5@056=@=HM
=B7F95G=B; H<9 DFC656=@=HM C: G=89 9::97HG

.MD=75@ FOGDCHBE®ZBMB "CKI9F =B8=J=8I5@G K=H<
DCCF A9H56C@=N9F GHSHIB/#95G98 63&5@56=@=HM
=B7F95G=B; H<9 DFC656=@=HM C: G=89 9::97HG

#B8=J=8I5@G H5?=RIHEBI G<CI@8 69 5@9FH HC ,
7CB7CA=H5BH IG9 C: 8FI;G A9H56C@=8/98 6=9TM :S757TM
TICL9H=B9 =G 5 DCH9BH =B<=6=HCF C: 3* 9BNMA9
D5HK5M @IC9H=B9 =B<=6=HG H<9 57H=J=HM C: 3* 5B8
A5M A5B =B8=J=8I5@G K=H< BCFA5@ 3* A9H56C@=7
57H=J=HM FO9G9A6@9 5 DCCF A9HE58&-B@5H=CB C:
TICL9H=B9 K=H< CH<9F 8FI;G H<5H 5F9 A9H5KC@=N98 6

3* =B7@I8=B; 79FH5=B 5BH=89DF9GCGbBHG5
5BH=DBMH=78; D<9BCH<=5N=B9G 5B8 ACGH 5HMD=75@G
5B8 5BH=5MA<4<A=7%; DFCD5:9BCB9 T975=B=89 5B8
CH<9FG G<Cl@8 69 5DDFC57<98 K=H< 75|H=CB

.MD=75@ FOGDCBED#B898 BC 588=H=CBHDHHSF
F97CAA9B85H=CBG

#BGIl:S7=9BBF89B79 HC 5@@CK 75@71@5H=CB C: 8CG9 :S757M

A9H56C@=NBB 5@ @9@58>IGHA9BH CBG=89F G9@97H=B; aBHA9FB5H=J
G<CK=B; BCFA5@
57H=J=HM 5B8 CB9

8ID@=75H98 5@@9@9
G<CK=B; =B7F95G98

57H=J=HM

3*

A9H56C@=NBE BIQ@@
5@ @9@9@ G2 CK=B;

* CCF

F981798 57TH=J=HM

3*

/@HF 5 D=8

7=H5@EDEIFIIR=B9

#B8=J=8I5@G K=H< DCCF A9H56C @=NNF <HIHHS IS ,
D@5GA5 7CB73BIHEBG 5B8 897F95G985R@9508179
8CGOM

#B8=J=815@GC K=Hsf@+8-A9H56C@=N9F GH5HIG 9@=A=B5H9

<1,-5+-

A9H56C@=NBE

5@@9@9G G<CK=B;
=B7F95G98 57H=J=HM

5HCFJ5GH5H=B ASIFESEM H{FHO8CSBCFAS@
A9H56C@=NIFG 5BB8REH FOIGDCB8 K9@@ HC 5 GH5B85F8 8CG9
#B7F95G98 8CGAWN69 B99898

* CK9F98 6/

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HME@BR9BBIA@ES3-6B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB: /2 ) Corle" Llfe
V4

BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{

SCIENCES

Il

K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*59 C:



@=B=75@ J=89BJ9@G

.-HFCB;

R #B7@I89G ;9B9 8FI; D5=FG 5[¥BBM H<9 CF=9@@ #BGH=HIH9 :CF '98=75@ ,9G95F7< *<5FA57C;9BCA=7G 8J=GCFM !FCID

R #B7@I89G ;9B9 8FI; D5=FG GIDDCHHY&E1=D@9 GHI8=9G 8C7IA9BH=B; 7CBG=GH9BH 9::97HG C: GD97=S7 ;9B9H=7 J5F=5BH G CB 7@=B=75@

R #B7@I89G ;9B9 8FI; D5=FG 5[¥BBM H<9 IH7< *<5FA57C;9B9H=7GH?=B; [FCID *1! 5B8 CF ;|=89@=B9G DI6@=G<98 =B @=B=75@ *<5FA57C@C
.<9F5D9IH=7GBH<9 @=B=75@ *<5FA57C;9BI9H=7G #AD@9A9BH5H=CB#CBGCFH=IA

'C89F 5H9

R #B7@I89G ;9B9 8F|; D5=FG GIDDCHH»856-A57C?=B9H=7 D<5FA57C8MB5A=7 CF AC@97I@5F 79@@I|@5F :IB7TH=CB5@ GHI8=9G G<CK=B; 7CB(
;9B9H=7 J5F=5BH G
R #B7@I89G FI; DFC8I7H =B:CFA5I95CB=G =BHIFDF9H5H=CB =G 65G98 CB J-8856%» =B H<9 CC8 5B8 FI; 8A=B=GHiH=CB 8FI|; @569@ :CF
#&# 3P
R #B7@I189G ;9B9 8FI; D5=FG :CF K<=7< DCHI9BH=5@ 7@=B=75@ CIH7CA9G 5F9 =B:9FF98 :FCA55*+A<8&5RRB&EM,; H8HIH7<
*<5FA57C;9B9H=7GAF?=B; IFCID *1! 5B8 CF ;|=89@=B9G DI6@=G<98 =B @=B=75@ *<5FA57C@EDWIEB3AEIF<9 @=B=75@ *<5FA57C;9B9H=7
#AD@9A9BH5H=CB CBGCPH#=I8B8 CF D<5FA57C;9BCA=7 FODCFHG 5B8 GI6A=GG=CB :FCA H<9 CF=9@@ #BGH=HIH9 :CF '98=75@ ,9G95F7<

o A9F;=B;

R #B7@I89G ;9B9 8Fl; D5=FG GIDDCHHIB @=G<98 GHI8=9G C: H<9 8FI; FO@5H98 8FI; CF 5 DFC6=B; 7CADCIB8Ca<SBHIERS+HB3 85H5 5B8 CF
=B7CBG=GH9BH SB8=B;G

5H7;7BF C9 $5B9 ,9DCFH98 & .. * CK9F98 &/

.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 HME@BR9BBIA@ES3-6B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB: /2 C?LrllEeI\!ICIE_SIFe
BCH =BH9B898 HG H§9 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5{ d
K=H< 5 @=79BGBRB%=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

Il

*59 C:



*

*5H=9BH #B:CFA5H=CB 5F8
|
.<=G 75F8 7CBH5=BG 5B 56698 ;9B9H=7 GIAASFM

#H =G BCH =BH9B898 5G 5 FOD@579A9BH :CF H<9 7CAD@9H9 !9B9

| .<=G 75F8 G<CKG =B:CFA5H=CB 66Ci#BIH=7G H<5H FO@5
i 8FI; AOH56C@=GA -<CK BEMC7HCFG 69:CF9 69=B; DFIG |
| BOK A98=75H=CBG i
! CF 588=H=CB5@ GIDDCFH 5B8 :1=85B79 i
! R *<MG=7=5BG 75B J=G=H i
<HHDG@D<5 :9B98CGY 7CABEDFCADH
| (%% 10! (CFA5@ :IB7H=CB i
i ( ( BS i
; <)5+-,$ -9:15/15 3151+)3 -5-:1+9 ( (b5 !
; )*68 ):68? ' oo i
| 079 ):H3)* +64 fo 5@ oM 101 @H=D@9 GHSHIGIG G99 DIF 8F )
L)1 6- )5- 89H5=@ !
; #a73- 5.69- -2 3* O  LHO9BGRIA9H56C@=NIF i
i 5H7:7BF '3 3 3 O  LH9BGRIAIH56C@=NIF ;
i 0)84)+6/-5641+ #:44)8? 3* O  *CCF A9H56C@=N9F |
3+ o LHOBGIA9H56C@=NIF
| 3* OL /@H5D=8 A9H56C@=NOF |
o o @H=D@9GHSHIGIG G99 DOF 8
; 89H5=@ !
5 o o 1@H=D@9 GH5HIGIG G99 DIF 8FI}
! ’ 89H5=@ !
| 0%), o (CFA5@ K=H< FOGD97HBHBHE=B !
6=8-* ? 681-33 1-#+1-5+9 |
IH CB 8CHH98 @=B9G C@8 "9F9

*
5H7:7BF C9 $5B9 ,9DCFH98 4 . C,KR;%“”'
.<9 =B:CFA5H=CB 7CBH5=B98 =B H<=G FODCFH =G =BH9B898 H{® @BRA9BBP8@E83B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CBt = C?LrIIEeI\!IC'E_SIFe
BCH =BH9B898 HG@ H§2 D@579 C: DFC:9GG=CB5@ A98=75@ 58J=79 97=G=CBG F9;5F8=B; IG9 C: DF9G7F=698 A98=75H=CBG AIGH 69 A5 =

K=H< 5 @=79BGREIRZ=5B CF CH<9F @=79BG98 <95@H<75F9 DFC:9GG=CB5@ 5B8 G<CI@8 7CBG=89F 957< D5H=9BH G A98=75@ <=GH(

*5.9 C:


https://alpha.genedose.com/?token=AM73YJD3E

	GeneDose Live
	https://alpha.genedose.com?token=prompt
	GeneDose Key: AM73YJD3ESample ID: atcgcnr
	Table of Contents


	Genetic Summary Information
	Genetic Summary
	GeneDose Genetic Response Report
	atcgcnr - Doe, Jane - Reported May 23, 2018 - DRAFT
	Cannabinoid Response Profile
	CNR1 Genotype Information
	CNR2 Genotype Information
	General Description
	Medication Summary (more alternatives discoverable at GeneDose Live)
	Secured URL: https://alpha.genedose.com/?token=AM73YJD3E



	Cardiac
	GeneDose Genetic Response Report
	Gastroenterology
	Infectious Disease
	Pain
	Psychotropic
	Surgery
	Other Drugs
	Medication Report Details (by therapeutic class)
	Clinical Evidence Levels
	Patient Information Card


