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- “ 1 Cellular Diversity:

- 5 epithelial cell types

- Immune cells (lymphocytes, dendritic
- cells, macrophages, etc.)

- Enteric neural projections

- Vascular and lymph network

- Enteric neurons and glia

- Immune cells (lymphocytes, dendritic
i cells, macrophages, etc.)

- Vascular and lymph network

- Smooth muscle cells

- Enteric neurons and glia

- Interstitial cells of Cajal

- Vascular and lymph network
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0+.0/(10+7!$+13)0/'7'0("/$"2!>A?!(+.1&$)0&33$)0+!0%%, +-) S (/XH0/(10+7!+3$,)-+("1;08%) 2!$#1404-!
>L?201L/('$!18()2!0+&(+$2!@! ILI()$'Q!R%9IN=0!)$&)$2$+12!133$!",%0+("1(2&$/1!(4/D!)$&)$2$+12!(!

[-+0/1/}*81911@))-53$(.210+1&(+ $2!AI(+.IL)$&)$25+11;08$)2!50131218)$-1*80/10%9%, +-)$(/104R1*9

&@:B:*AFK*K9BHGD*:M8;:G?:*HC*7HBE@HJHD8?FHGBIBBIEEK @ J<*?HJJ:?9:;*68HEK<*
98KK5:*8G*9@:*CHB7*HC*EF99:BG:;*BHAK*HC*?B<E9K*A89@*78G87FJ* T8 B, BIBMKE G, T3+
,:JJ*95BGHM:B*AFK*FJKH*H6K:BM:;*8 G*HBDFGH9<E8?*KJ87: K* CHB3SERR ‘@ * B RR*n 7*KJ8?:K*
FO*OWN*WCN*FG;*bO*@N*?HIHG8?*?B<E9K*A:B:*8GOF?9*FG;*EF99:BG:;*8G*BHAK*FG;*?HJ57GKN*FG;
HBDFG8S:;*98KK5:*FO*9@:*?B<E9*RBBEB?@H $Y>**'9*mV*@*8MMN*9@:B:*AFK*;:DBF;FO8HG*HC*
H6K:BMF6J:*EF99:BG:;*BHAK*HC*?B<E9K*8G*7 FGBDKBE8TIINY *8G;8?FI8GD*F*;:?J8G:*8G*98KK5:*
M8F68J89<>**&@:*FE8?FJ*:E89@:J8F*A:B:*HBDFG8S:;*A89@*98D @ FQ3ERIEBGHEBAABG *1(
‘E89@:J8FJ*?:JIK*FOOBMBXRC'Y >**"775GH@8KIH? @:78K9B<*CHB*: GE B8 BB IHMIFG;*
9@:*G:5BHGFJ*8G9:B7:;8F9:*C8JF7:G9*EBH9:8G*E:BSE @:B8G*K @ HAHERIKZB7EHG GOK*HC*
9@:*?HIHG8?*75?HKF*FO*OW@*: U*IQ8M - X08B9:K98GFJ*C5G?98HG*AFK*C5B9@:B*?HGC8B7:;*6<*
7:FK5B:K*HC*:E89@:J8FJ*?:JJ*95BGHM:B*5K8GD*8G;8?FIHBK*HC*;:FO@*X$93M$:E: *EBHJI8C:BFI98HG
8G?HBEHBF98HGY>**:JJK*8G*KJ87?:K*;8:;*FO*F*7: F IBR@*HCNIIK fTH?BHKK*OW*@*FG;*Wc*@*
:U*MBNMI:KK*9@F G*Ts*HC*98KK508BIB1*Qb3Y*?HGK8K9:GI*A89@*9 @ :*BF9:*HC*R- IG*@EBGHM:B*

9@:*@57FG*?HIHG*8G*M8MH*qZQr>*
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LIYH=A(2&)=,"1%3)*"+/"1%3!*"/(&3/"!,&!?Q!1=(2%A.*%.A!%34"),%0&3

100 um ‘\ 100 pLmps

) +,-%&5 (&&/*(.8&U*&30%,)0,90123&0+;0'1)(1$.!/-'-+1%,/-2(150130+!]V!
31-1/,'1,)$91 @11V!3I$#1404- @21 &/%(.&U*&30%,)0,90123 15$)$!12$5+!
(8&&)-(/30+7113$",%0+('1(2&$/1!-:113$!/-'-+0/1%,/-2(1>())-52?!5013!
%0+0%('1%,/-2('180+.0+71-82$)4$.1>-&$+1())-5!3$(.210+! @?9B/*(.&
U*&309%,)0,%8MIZ &&&$()$.10+1/-'-+0/1%,/-2((LV131&-2110+-/,(10-+!
>A?6!(+.15$)$!-15+1/,21$)$.11-7$13$)!>())-53$(.210+A?91:/(‘$!18()10+!
8-131&(+$'2102!DEE!R%9!!

*
&[IKTE@H?<9:*?H5GI9K*8G?B:FK:;*8G*68HEK<*KJ87?: K* FU@BIF GWA@IW Q!
&<E@875B8BI0->**'C9:B*W*@N*CJI5HB:K?:G?:*AFK*M8K86J: %3 J3*IEKFBDH8HCGRHIB G 8 ?*
75?HKF*B8D5B:*Qm'YN*EB87FB8J<*FK*K?F99:B:;*8G; MR B EFBEB?J:K>**'9*OW*@*EHK9*
8GH?5JF98HGN*9@:B:*A:B:*GHIF&}<8AKIB 88 K::G*9@BH5D @H59*9@:*?HIHG87?*75?HKFN*

EFB98?5JFBJ<*8G*?JBBDIBC*RMIN*FBBHA*@:F;KYN*659*A89 @*K B +aFRRIBG; E:G;:G9J<*

6H5G;*9H*9@ :*75?HKF*XFBBHAKY>**'C9:B*KJ8?:*C8UF98HG*FG;*K56K:L5:G9*"3,*CHB*,IZN*68HEK <*K J!

K@HA:;*,1Z °%?:JIJK*JH?FJ8S:;*?JHK:J<*A89@*98KK5:*FQi:B>GR%E @875B8%7*X 08D5B:*
Qniy>**08D5B:*OP*EB:K:GIK*F*MB8K5FJ8SF98HG*HC*F@HBDIGTBFI8GD*[126*; FOF>**'C9:B*
68HEK<*KJ8?:K*A:B:*?@FJJ:GD:; ?AB0R<E@875B8BIN-N*8775GHB:F?98M:*X!&Y

J<TE@H?<9:K*A:B:*8G?B:FK:;*8G*KJ8?:K*CBH7*6 H @B OAEIIORIN*?HGOBHMNIOB:FO7:GOY*
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FG;*C:7FJ:K*B8D5B:*OP!N*?HG9BHEB:FI7:GOY*OW@*JF9:B*XWc@*:U*M8MHh*08D5B:*OPOQY >**

atient % Area - CD3-IR @)

300 , I
20
100

M | M

o3iie 3 . 3 ; o o

' B T 1 Control S. enterica
A 2mm E A R m F Treatment
)*+,-%8&.6 (&3("$+7$!5013!-.&/*(.&U*&30%,)0,%0123&'$(.11-1(+,& G$7,'(10-+!-:ILBY '1UG
*00&3-1*1$21(;1$)!/[V!1361)$7().'$22!-;125#9111%(7$2!-; ILBY Gal>alZ!0+!@B?!5$)$!/(&1,)$.!;)-%!
()$70-+1-:1'(%0+(1&)-&)0(!/-2$11-1(1/--+0/1/)*&19N @+ $#(%&'$!)$70-+!-:10+1$) $21153%$)$!13073%)!
%(7+0;0/(10-+10%(7$2!5$)$!(/g,0)$.102!)$&)$2$+1$./5@1(15301$2g,()$!0+!>@?!13(1!(&&'0$2!
[-+I$&L,("11-1A  G9!1a$&)$2$+1(104$10%(7$2!-:ILBEal0+!2'0/$2123-5!'$2210%%, +-)$(/10401*10+
[-+1)-"1>AB1%('$SH!B6!:$%('$?!14%$) 2,21 &/*(.&U*&30%,)0,%01.23 11)$(1$.12'0/$2!>L61%('SH!"!
:$%('$7911U3$)$!5(2!(1207+0;0/(+110%&(/11-:11)$(1%$+1!-+ILBY6!)$7().'$22!-;12$#!1>I 29U A (/K!
8()21)$&)$2$+11%('$2!>T2!(+.17)$*18()2!:$%('$2!>I29!1=Ik!" %$+6!%!k!%,/-2(6!L!K!/-'-+0/!
)*&1911@))-521&-0+111-10+.040.,("18(/1$)0,%9!1C&$+!())-52!&-0+1!1-5().21/$"2!5013121%$)$-1#20
LBY Ga9!!0!:07+0;0$2!&BOEQNB(1(10+!&(+$ 1 )BT T6!+IKIVI%('$! (+.1Y!:$%('$!
&()10/0&(+1R9

*
&@:B:*AFK*F*K8DG8C8?FG9*8G?BIRKEBNF18<9:K*CHIJIHABGD*EF9@HD:G*?@FJJ:GD:N*8G;:E:G;:G9*HC(
K:U*qOXQNTY**b>WCPh*E*€P>PTYr>**

*

5",+1&8%,"/1+36!A",+1&8%)!(+,2U+=/IU"*"19%A(+),"6!l =!&#=<"31)&3)"3,*+,%&3!+36!+3,%I%&,%)!
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I"#$%6&( 1\,%683)!-:10.$+10:03$.1%6$1(8-'01$2!;)-%!11022,$!/,'1,)$2,&$)+(1(+12!(/)-22!
TS+ (+.1(+1080-10/11)$(1%$+1261-)7(+0<$.18*1/3$%0/("1/' (229

100 mmHG 100 mmHG _ 5.9 mmHg 5.9 mmHg
Chemical Class Oxygen, Oxygen, No Oxygen, Oxygen, No
Antibiotic Antibiotic Antibiotic Antibiotic
Amino acids 116 118 110 118
Peptides 3 3 3 2
Carbohydrates 12 13 12 12
Energy/Tricarboxylic 8 9 9 8
Acid Cycle
Lipids 46 46 39 45
Nucleotides 22 24 21 24
Cofactors/Vitamins 20 20 19 20
Xenobiotics 22 20 18 22
Total number of 249 253 231 251
identified
metabolites '

*
&@:B:*A:B:*OTc*7:9F6HJ89:K*8;:G98C8:;*8G*9@ "RBGRS*KEE:BGFIFGIK*7F8GIF8G:;*CHB*
Wcr@*:U*M8MH*CBH7*ZQ*?HIHG*KJ8?:K*H69F8G:;*CBH7*c*EFBAEBHMB IK*FFII: BM8: A*HC*
9@:*G576:B*HC*7:9F6HJ89:K*8G* F?@*HC*9@:*?@:78?FJ*?JFKK:KIFBEDRH*BEBGH*F?8;*
XQOMYN*E:E98;:*XZYN*?FB6H@<;BF9:*XQ4 YRB&HBRIPPHR8;*?<?J:*XmYN*I8E8;*XWVYN*G5?J:H98;:*
XOWYN*?HCF?9HBK*FG;*M89F78GK*XOPYN*FG;*U:GH68HI8?K*X OGO #HEF 8RB TPFEII<*KE8DG8CS8
?@FGD:K*A:B:*8;:G98C8:;*6FK:;*HG*9 @ : *&IBFI8HG*HC*HU<D:G*8G*9@:*98KK5:*?5J95B:*8 G?56 FOHB*
XT>m*773D*HU<D:G*M:BK5K*QPP*773D*HU<D:GY*FK*A:JJ*FK*;5:*9H*9 @ HEBHGIKG G 7. *HC*
FG9868H98?7*8G*9@:*98KK5:*?5J95B:*7:;8F>**"?BHKK*HU<D:G*?HG?:G9BF98HGKN*8G;:E:G;:G9*HC*FG¢
K9F95KN*9@:B:*A:BF\WEBHJI89:K*9@F9*A:B:*K8DG8C8?FG9J<*;8CAB B EUE6IH7EFBESGD*
FG9868H987*9B:F97:GO9KN*8G;:E:G;:G9*HC*HU<D:G*?HG?:GI9BFI98HGN*Qmc*7:9F6HI8Y K*8CC.:B:;*X&F
"G*F;;898HGN*9@:B:*AFK*FG*8G9:BF?98HG*6:9A::G*FG9868H98?*FGCHB«Dc&+BBIBES K *
X&FB6JIQY>***?HTEJ:9:*I8KI*HC*8;:G98C8:;*7:9F6HJI89:KN*8G?J5;8GD*9 @ HK: 98@HIFA: B *KOF98K
;8CC:B:GO*A@:G*F??H5G98GD*CHB*HU<D:G*?HG?:G9BF98HGN*FG9868H98?*EB:K:G?:N*FG;*CHB*

HU<D:GuFG9868H98?*FB:*EBHMS;:;*8G*9@:*KS5EEHB98GD*8GCHBTFI8HG*X#Q*&F6J:Y>

$&,
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No Antibiotic

[ Antibiotic Chemical/Xenobioti
Tocopherol4™ -

Pyrimidine~

Polyunsaturaed fatty acid (n3 and n6)4
Phospholipid4—

Glutathione:

Fructose, Mannose and Galactose+
Fatty Acid Synthesis:

Urea Cycle, Arginine and Proline-
Lysophospholipid=

Purine

Polyamine=

Urea Cycle, Arginine and Proline-
Lysine

Pyrimidine:
Phenylalanine+
Medium Chain Fatty Acid+
Glutamate=
Aminosugar
Methane, Cysteine, S-adenosyl Methionine and Taurine-
Purine-|
Food Component/Plant-
Leucine=+"
Thiamine+
Pyrimidine+
Glycolysis, Gluconeogenesis, and Pyruvate-
Carnitine=
Ascorbate and Alderate=
Pentose-
Creatine-
Benzoa te
Pterin+
Polyunsaturaed fatty acid (n3 and n6)4
Pantothenate and CoA-
Oxidative Phosphorylation

Metabolic Pathway

III::IIIII
SN Y B XD 00D P

Pathway Enrichment Score |
)o+,-%&." (&(135(*1$+)0/3%$+112/-)$2!5$)$!/(/, (1$.1;-) DEE!
%%b7!4%$)2,21Q9W!%%b7!-#*7$+!0+!8-13!13$!&)$2$+/$!-;!(-0B0-10/!
>7)$*?1(+.1(82$+/$!-;1(+1080-10/1>5301$29!1A() 2! 13(1!$#1$+.1&(21113¢
~11$.1'0+$!1>(11(12/-)$!-;1D?215$)$!/-+20.$)$.113$5!&) 0%()*1&(135(*2!
/-+1)08,10+7!1-11)$(1%$+11.0;:$)$+/$291=(/K!-;(15301$!-)17)$*'0+$!;-)!
(+*1&(135(*10+.0/(1$2113(11+-1%$1(8-'01$2!5$)$!21(10210/@D;;$)$+1!
8$15%$+11)$(1%$+12!>&hEIEQ?!50130+!13(1!&(135(*9

*

& @ *FGFJ<K8K*HC*98KK5:*?5J95B *K5E BB &IFBRIG@ *EB:K:G?:*HC*78?BH68FJJ<*;:B8M:;*
7:9F6HJ89:KN*8G?J5;8GD*J8ES8;KN*F78GH*F?8; KK BFPRB6R.@:K:*7:9F6HJ89:K*8G?J5;:;*
9B87:9@<JF783FU8; *X&+'(YN*8G;HIZHGIF8G8GD*7:9F6HJ89:K*X:>D>*8G;HIF?:9F9: YN*FG;*
E@:G<JIF?9F9:N*F7THGDK9*H9@:BK>**';;898HGFJJ<N*9@:K:*9@B::*7:9F6HJ89:K*A:B:*;:?B:FK:;*8G*
B:KEHGK:*9H*FG9868H987*9B:F97:G9*X#Q*&F6J:Y>**-FO@AF<*:GB8?@7: GIIGIAB-KOANB:*?
8;:G98C<*EF9@AF<K*9@F9*@F;*@8D @:K9*?HG 9 B F9THEK BECING ? . K>**"G*: F? @*EF9O@AF<N*

F*K?HB:*DB:F9:B*9@FG*HB*:L5FJ*9H*Q*AFK*;:C8G:;*FK*F*7F_HB*?HG9B86598GD*EF9@AF<*qZOr>**-F
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:GB8?@7:G9*K?HB:K*FB:*;8KEJF<:;*CHB*QPP*773D*M:BK5K*T>m*773D*HU<D:G*8G*9@:*EB:K:G?:*F G;*
F6K:G?:*HC*FGI868I88BBE*0Q**" G*9@:*EB:K:G?:*HC*FGI868HI8?N*C*EFI @KREX KQBIRIBGD5S
773D*HU<D:G*CBH7*T>m*773D*HU<D:G*9B:F97:GOKN*A@ G RBIC*FGI868HI8?N*OT*
EF9@AF<K*:8K98GD58K@:;*QPP*773D**HU<D:G*CBH7*T>m*773D*HU<D:GEBREBFOOK*X

*
B3,%1%68&,%)!+36!&#=<"3196A(+),!"(%,2"8%+8!(*&BMoA"*+,%&

O0HJJHABGD*9@:*C8@BEIS9868HI8?K*FG;*HU<D:G*87EF?9:;*78?BHE8FJ*7:9F6HIB9:KN*
75?HKFJ*.E89@:J8F J*EBHJSC:BFI8HG*AFK*FKK: KBG #BEABFI8HG*8G*B:KEHGK: *OH*FG9868HI8?*
9B:F97:G9*FG;*HU<D:G*?HG?:GIBFIBHG>**'C9:B*Wc@*: U*MBMHN*K JQPTKIFBIGEPS{G!B: G*
K@HA:*K8BG8?FGOJI<*7THB:*$;1*JF6:J8GD*?H7EFB:;*9H*F768: G9*HUKPIGBKEB 7O 3h*
0gXQNQWY**WQ>QN*E*€*P>PQrN*B:DFB;J:KK*HE GBI RIE38BBTKN*FGI868HI8?*9B:FI7: GO
87EF?9:;*$;1*8G?HBEHBF98HG*8G*KJ8?:K*7TF8GIF8G:;*FFHTUNDGBRDSB:*QP! YN*659*GHO*
QPP*773D*08D5B:*GKDOY>**&.@:B:*AFK*F*K9IF98K98?FJJ<*K8DGEC8 RN 8G FBOBBBHGS ?*
FG;*HU<D:G*?HG;898HGK*qOXQNQWY**QP>WN*E*€*P>PQr9@F9*AFK*;5:*0H*9@:*:G@F G?:;*8TEF 79"
FG9868H987*HG*$;1*8G?HBEHBFI8HG*FO*T>m*7 TRIDSBB@|Gve**+:FG*2:JJ*?H5GIK*ABI@8G*
B:D8HGK*HC*8G9:B:K9*X%("Kh*?8B?J:*8G*08D*V"Y*8GK8;:*?HIHGE > B BeKIA(E*PIEIES; *
?HIHG8?*?B<E9K>**#8DG8C8?FGIJ<*7THB:*?:1JK*8G?HBEHBF9:;*$;1*8G* B<E9*B:D8HGK*?H7EFB:;*9H*
B:D8HGKN*8G; E:G;:GO*HCEHEIBRI*OM*0XQNQOY**QPO>mN*E*€*P>PQr*FG;*?HGK8K9: G9*ABI@*!) *

K<G9@:K8K*6:8GD*JH?FJ8S:;*EB87FB8J<*9H*.E89@:J8FJ*?:JJK*8G*9@:*?B<E®*EBHJI8C:BF98M:*B:D8H
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Cells / ROI - EAU

B ’ Crypt nCry;pt

Region

200 * % 20 17%
—— =,
180 180
3 160 3 160
Y 140 40 ns.
120 N 120 —_—
£ 100 E 100
E 80 I
2 60 V’ 60 l
8 w0 3 w0 |
20
; M
G nPS nPS PS
Treatment Treatment 1]

Y*+,-%6&. .(&1+-)&)(10-+1-:1 13*+*'!.$-#*,)0.0+$!>".e’?!(2!O+.O/(104$!-;!B\@!2*+13$2 0215(2!
-82$)4$.10+1 (M- 7S+ (+.1Im  GZ:11)$(1%$+121(+.1(/)-22!("110%$!&-0+12!>E!I]31$#1404-2911" e!5(2!
/(0<$.11-1/$"210+1138Y/-'-+0/1/)*&12!>@7?911U302!'-/('0<(10:5(2!g, (+10;0$.1>A?6!5013!1207+0;0/(+1'*!
%-)$!"e ' 1/$"21&$)1aCll-82$)4$.10+113$!/)*&121/-%&( )$.11-1+-+ G)*&1I>+L)*&121)$70-+261)$7().'$22!
-12$#1>&IhIE9EQ?91a$&)$2$+1(104$10%(7$21-;1/$"210+12'0/$21;)-%! (1%('$!&()10/0&(+12!180-&2*123-5!
0+/)$(2$.I"e '1/$"210+IDpl+Z:1>L2Y/-%&()$.11-IDp!Z:1>B26!8-13!-;1530/31()$!3(4$!3073$) /$"!
[-#12113(+!Dfpl+Z:  1>"?1(+.1Dfp!Z:1>J?911@+1080-10/13(.1(1207+0;0/(+110%&(/11-+!".€10+/-)&-)(10-¥
0+12'0/$210+/,8(1$.!(1IDpl-#*7$+10+.$&$+.$+11-:12$#>M260131%-)$1/$"2!m!%5%-;11022, $12$$+10+!
+Z:12'0/$21/-%8&()$.11-1Z:12'0/$2911 @..010-+("*61-#+7$+1/-+/$+1)(10-+1207+0;0/(+ 1'*10%&(/1$.!".€!
0+/-)&-)(10-+6150131%-)$1/$"2!m1%60+!Dp!2'0/$2/-%&()$.11- I DIpl-#-7$+1/,'1,)$.12'0/$2I>MI(+ !
b?911U3$)$!5(21+-1207+0;0/(+110%&(/11-;1Z:11)$(1%$+1120/$21/,'1,)$.10+ Dfpl-#+7$+61)$7().'$22!-;!
2$#1>029111+1ABIMI(+.106!8'(/KI8() 2! )$1%( '$2I>T26!(+.17)$*18()21)$!;$%('$2!>J2911@))-5210+ @R+ 1!
1-5().121$)$-1*&0/1".e ' 1/$"291q/r!)$&)$2$+121(1/-'-+0/1/)*&16!(+.113$1/0)/'$102!$+/(&2,'(10+71-+$!
/)*&19!100!:07+0;0$2!&!NE9ED6!0!207+0;0$2!1& ! E9EQ6! (+.1+9291k!+-1120 7-{MOINEI M!B(1b! )$!Im G!
"TEIHIKIQL$%('$61VI%('$1&()10/0&(+128:-)1("I".eI$HES )0%$+121$#/$&1IL)*&11421+L)*&1(+('*2026104
530/31+1KIY!;$%('$6!Y19%6('$!1&()10/0&(+1R9

$'%
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ES)#/)$*"2

&@:*?5BB:G9*K95;<*MFJ8;F9:K*FG*HBDFGHI9<E8F*KHB*9(@;*K95; <*HC* @& K38 GFJ*
E@<K8HJHD<*:U*M8MHEBR.GBEHGFJI*98KK5:*8G9:DB89<*AFK*7F8GIF8G:;*6<*:76:;;,8GD*9@:*98KK5:*
8G*F*KHJ8;*FDFBHK:*K5EEHB9*9@F9*FJJHA:;*9@ :*78NBBB*RCIEEHC*9@:*8G9:K98G *8G*F*
E@<K8HJHD8?FJJ<*FEEBHEB8F9:*FBBFGD:7:G9>**&BBBGHEA;BCHB*SE*9H*Z*; F<K*: U*M8MHN*
EB:K:BM8GD*?B<E9*K9B5?795B:N*GHB7FJ*?:JJ*EBHJ8C:BF98HG*FG;*;:FO@*BF9:KN*:G9:B8?*DJ8F*FG;*
C86:BKN*FG;*FG*8775G:*B:KEHGK:*OQH*EF9@HD: G>**&8KK5:*?5J95B *KEEHFBEIFSOHAG*
78?BH68FJ*7:9F6HJ89:K*gmr8GEBH® *7F8G9:GFG?:*HC*C5G?98HGFJ*78?BH68HIBHI&EKK :*7:9F
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TERMS AND CONDITIONS

This copyrighted material is owned by or exclusively licensed to John Wiley & Sons, Inc. or
one of its group companies (each a"Wiley Company") or handled on behalf of a society with
which a Wiley Company has exclusive publishing rights in relation to a particular work
(collectively "WILEY™"). By clicking "accept” in connection with completing this licegs
transaction, you agree that the following terms and conditions apply to this transaction
(along with the billing and payment terms and conditions established by the Copyright
Clearance Center Inc., ("CCC's Billing and Payment terms and conditions"), at the time that
you opened your RightsLink account (these are available at any time at

http://myaccount.copyright.com

Terms and Conditions

e The materials you have requested permission to reproduce or reuse (the "Wiley
Materials") are protected by copyright.

e You are hereby granted a personal, non-exclusive, non-sub licensable (on a stand-
alone basis), non-transferable, worldwide, limited license to reproduce the Wiley
Materials for the purpose specibed in the licensing protbesslicenseand any
CONTENT (PDF or image ble) purchased as part of your ordeis for a one-time
use only and limited to any maximum distribution number specibed in the license. The
prst instance of republication or reuse granted by this license must be completed
within two years of the date of the grant of this license (although copies prepared
before the end date may be distributed thereafter). The Wiley Materials shall not be
used in any other manner or for any other purpose, beyond what is granted in the
license. Permission is granted subject to an appropriate acknowledgement given to the
author, title of the material/book/journal and the publisher. You shall also duplicate the
copyright notice that appears in the Wiley publication in your use of the Wiley
Material. Permission is also granted on the understanding that nowhere in the text is a
previously published source acknowledged for all or part of this Wiley Material. Any
third party content is expressly excluded from this permission.

o With respect to the Wiley Materials, all rights are reserved. Except as expressly
granted by the terms of the license, no part of the Wiley Materials may be copied,
modibed, adapted (except for minor reformatting required by the new Publication),
translated, reproduced, transferred or distributed, in any form or by any means, and no
derivative works may be made based on the Wiley Materials without the prior
permission of the respective copyright owRer.STM Signatory Publishers
clearing permission under the terms of th&sTM Permissions Guidelinesonly, the
terms of the license are extended to include subsequent editions and for editions
in other languages, provided such editions are for the work as a whole in situ and
does not involve the separate exploitation of the permitted bgures or extracts,

You may not alter, remove or suppress in any manner any copyright, trademark or
other notices displayed by the Wiley Materials. You may not license, rent, sell, loan,
lease, pledge, offer as security, transfer or assign the Wiley Materials on a stand-alone
basis, or any of the rights granted to you hereunder to any other person.
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o The Wiley Materials and all of the intellectual property rights therein shall at aktim
remain the exclusive property of John Wiley & Sons Inc, the Wiley Companies, or
their respective licensors, and your interest therein is only that of having possession of
and the right to reproduce the Wiley Materials pursuant to Section 2 herein during the
continuance of this Agreement. You agree that you own no right, title or interest in or
to the Wiley Materials or any of the intellectual property rights therein. You shall have
no rights hereunder other than the license as provided for above in Section 2. No right,
license or interest to any trademark, trade name, service mark or other branding
("Marks") of WILEY or its licensors is granted hereunder, and you agree that you
shall not assert any such right, license or interest with respect thereto

e NEITHER WILEY NOR ITS LICENSORS MAKES ANY WARRANTY OR
REPRESENTATION OF ANY KIND TO YOU OR ANY THIRD PARTY,
EXPRESS, IMPLIED OR STATUTORY, WITH RESPECT TO THE MATERIALS
OR THE ACCURACY OF ANY INFORMATION CONTAINED IN THE
MATERIALS, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED
WARRANTY OF MERCHANTABILITY, ACCURACY, SATISFACTORY
QUALITY, FITNESS FOR A PARTICULAR PURPOSE, USABILITY,
INTEGRATION OR NON-INFRINGEMENT AND ALL SUCH WARRANTIES
ARE HEREBY EXCLUDED BY WILEY AND ITS LICENSORS AND WAIVED
BY YOU.

¢ WILEY shall have the right to terminate this Agreement immediately upon breach of
this Agreement by you.

¢ You shall indemnify, defend and hold harmless WILEY, its Licensors and their
respective directors, ofpcers, agents and employees, from and against any actual or
threatened claims, demands, causes of action or proceedings arising from any breach
of this Agreement by you.

¢ IN NO EVENT SHALL WILEY OR ITS LICENSORS BE LIABLE TO YOU OR
ANY OTHER PARTY OR ANY OTHER PERSON OR ENTITY FOR ANY
SPECIAL, CONSEQUENTIAL, INCIDENTAL, INDIRECT, EXEMPLARY OR
PUNITIVE DAMAGES, HOWEVER CAUSED, ARISING OUT OF OR IN
CONNECTION WITH THE DOWNLOADING, PROVISIONING, VIEWING OR
USE OF THE MATERIALS REGARDLESS OF THE FORM OF ACTION,
WHETHER FOR BREACH OF CONTRACT, BREACH OF WARRANTY, TORT,
NEGLIGENCE, INFRINGEMENT OR OTHERWISE (INCLUDING, WITHOUT
LIMITATION, DAMAGES BASED ON LOSS OF PROFITS, DATA, FILES, USE,
BUSINESS OPPORTUNITY OR CLAIMS OF THIRD PARTIES), AND WHETHER
OR NOT THE PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. THIS LIMITATION SHALL APPLY NOTWITHSTANDING ANY
FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED REMEDY PROVIDED
HEREIN.

e Should any provision of this Agreement be held by a court of competent jurisdiction
to be illegal, invalid, or unenforceable, that provision shall be deemed amended to
achieve as nearly as possible the same economic effect as the original provision, and
the legality, validity and enforceability of the remaining provisions of this Agreement
shall not be affected or impaired thereby.
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o The failure of either party to enforce any term or condition of this Agreement shall not
constitute a waiver of either party's right to enforce each and every term and condition
of this Agreement. No breach under this agreement shall be deemed waived or
excused by either party unless such waiver or consent is in writing signed by the party
granting such waiver or consent. The waiver by or consent of a party to a breach of
any provision of this Agreement shall not operate or be construed as a waiver of or
consent to any other or subsequent breach by such other party.

e This Agreement may not be assigned (including by operation of law or otherwise) by
you without WILEY's prior written consent.

¢ Any fee required for this permission shall be non-refundable after thirty (30) days
from receipt by the CCC.

e These terms and conditions together with CCC's Billing and Payment terms and
conditions (which are incorporated herein) form the entire agreement between you and
WILEY concerning this licensing transaction and (in the absence of fraud) supersedes
all prior agreements and representations of the parties, oral or written. This Agreement
may not be amended except in writing signed by both parties. This Agreement shall be
binding upon and inure to the benebt of the parties' successors, legal representatives,
and authorized assigns.

¢ In the event of any conRict between your obligations established by these terms and
conditions and those established by CCC's Billing and Payment terms and conditions,
these terms and conditions shall prevail.

o WILEY expressly reserves all rights not specibcally granted in the combination of (i)
the license details provided by you and accepted in the course of this licensing
transaction, (ii) these terms and conditions and (iii) CCC's Billing and Payment terms
and conditions.

e This Agreement will be void if the Type of Use, Format, Circulation, or Requestor
Type was misrepresented during the licensing process.

e This Agreement shall be governed by and construed in accordance with the laws of
the State of New York, USA, without regards to such state's conRict of law rules. Any
legal action, suit or proceeding arising out of or relating to these Terms and Conditions
or the breach thereof shall be instituted in a court of competent jurisdiction in New
York County in the State of New York in the United States of America and each party
hereby consents and submits to the personal jurisdiction of such court, waives any
objection to venue in such court and consents to service of process by registered or
certiPed mail, return receipt requested, at the last known address of such party.

WILEY OPEN ACCESS TERMS AND CONDITIONS
Wiley Publishes Open Access Atrticles in fully Open Access Journals and in Subscription
journals offering Online Open. Although most of the fully Open Access journals publish

open access articles under the terms of the Creative Commons Attribution (CC BY) License
only, the subscription journals and a few of the Open Access Journals offer a choice of
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