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43 KL CHEREL UL &</ "N &/ < ¥/ ("1/))-"_*-"= S )*."" "E 2 2C-"a8[#8" S" HIOL" *&("
Ek2C-"a8SH1"s"Atpob'a=tUU)/S/8&+* .6"A*H"V, <H'=1DBH'S " ./ "N/ .T'E E'<.*M/ ("1/))"46U/-"_/ /"
48 *)-TNTURG (" &N HES " E A SR - LS SLE "1 SE L) BT -4 BT T 1 BB, -/
50 "Lt T EU) TR ))het R/ (PN E = 2C-"a=UU)/ B8 .6 A%V, <H' =1 ChI'E, <E) <E+,&<"E/, "
52 <SETRURLAB" "B, < KR - ES R &  OUTT RG (- ONA&E XY G/ B T g K
54 Lt "8t HNAES B ST HE" *8-UY &t/ (' 1/))HBU/="E* ("*'< /%4 TXU*1 46"+ *"-%0. N, N/" & E/"

57 234" /8N,."&$/8&t" - &1/" \$PW&E,-+"1E/SB,-+.6" """ C*-U*-/" 9" &(,1*/(")"_" .*4/-" "M 1]))"

60 n
' ScholarOne Support: (434) 964-4100
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Stem Cells

(/HEA[H[ YOO " TA"_//g-"UM'PGL/))/&" 5. N,N¥)" *MHE/'< 40/ (“1/))-"_ *="np 4E/ "1 " &N, B/ ("

FE'E/" (/414”8 "N HF-+5&+, *)" U™ Ul)*+, "8="""E 2 2C-",&" ) *+./05120" B, 1/4E*'-%0.N,N/ (3U"+™"

Ip"_//g-"Us"

AQIIMK'$I) =#"'23K"$L) =#"62/4(*"43/8"8*108K " 3K (87>/"#"2/"K¥ll * (* 3/"(2/"#"

BRI e[ (AL LFURLIE T <0 (L) 47 (M S8 & ") <" (J&(. 164" 46

</8] F/"H&14, " &) B6/), & 51 A" //g-"URT" EK2C-"E* ("*" $*4%./" S .UE")"<6"_+E" B+,

FA8IE/("U."1/=-/-"_E)/"Ez 2C-" /$* &/ ("1--18%))6"*-" $B*./"F,U")*." 1/))-"aV,<H" 1 5"
3"-"EK2C-"/GU./--/ (" 52C"aSBHA"S" AtAOb" *&("E%B*&"  KIKOS"adpiS's" I [HAObT" _E/./*-"
"8)6"*"/ _"E = 2C-"/GU./--/ (HE/-1"$*.g/ .-"a./-U/1+N/)B" 1 Afp"S" 1HSO"*&(" 811" [N Ob"aV, <H'
150CHH" X*_/N/.T" &"E/"E = 2C-0<.*M/ (" S, 1/ _E,1E"-%.NN/C%U"+*" O["__//g-" Un" E = 2C-"
<S8 (- B)*."U.U" 4 " 52C M apSHI " s 819 0b" & (" - KIKOSMaA[H8" S" AH9Ob" 1/))-"*-"

EK2C-" *+" TA" _//g-" UtH" aV,<i" ICbT" ,&(,1*+,&<" +E/,." )" _/." U*1/" F%t" /0%*)" 1*U*1,+6" +™"

(18,54 &™) <" (J&(. " 16+/-H"

AIMK'$I) =#"23K"$L) =#"KHlI " (" 3/42/""¥3/8"1437/1832*"8*08K " 3K (87>/"#"

=,$,)*.)6T _E )" $6/),8"_*-" (/11 (" & HES SHI" 46" "N HES" . H18%./-"17)" &, >/ ("F6" <. M/ ("
EK2C-" *" 1A _//g-" UMT' _/" "8)6" (/+/1+/ (" $6/),80),9/" (/F.,-" & Ez2C-0<.*M/ (" B, /T
<</ -+ 8<" &< &< (S B6/), &%+, "8 *" TE-/ N/ (" & ET BT >B< =" &< <M/ (" B, 1/ AV, <H' ABDH"
Co & -+/8¢" B HEL," )L (M S8 %78 8™ B0 *),<* (/&(. " 16+/-1"E = 2C-"*1E,/N/ ("
FUh- B6/),8%4, "8 " &)6" <+ O[" _//g-"USI" 4" BD2% % /% & 4E/" 17 .U-" 1)) " %" aSBIB" "
I\ISO" " BD2% * /4" /*1E,&<" -, B, )*." [GH/8&-,"&" +*"4E/" "&S" (/1 (" *+" VA" //g-" U &
EK2C-0<.*M/ ("*8&,%*)-"aBIHS"s" 1 11 Ob"aV, <" ADOCHH' 5-" 3D2% $6/),&" (/F.,-" 1*&" U/ .-, " &"
)*+.105120" S, 177" /"%-/ (" BU)U)/"*UU. " *1E/-"+"" (/B &=t 4/ E*" $6/),8"_*-"U." (%1/('F6"

HE/"EUSBHE!< ML (L) HV, 4T AET<TEFYN, /"M BD2Y 8/ ¥ 14, 78" HE"IV2Y< *M/ (11/))-"

TA"
ScholarOne Support: (434) 964-4100
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Stem Cells

INIRV B U FEAE/ (U " 1/--/-"1&(&<" &" T"-EXU/T™*"+6U, 1%)"/*1%h./" "' BB /), 80" ., &<
"),<" (J&(."164/-" MO 1788/ 1+ &<" ™" *G"&-" aV,<H' AAbY TE/" $6/),8*+8<" UTH/8s %) "N
+%&-UY*&t/ ("1/))-"_*-"Mp 4E/." &N/ ~+,<*t/ ("F6" , SBU&K"0/)/1+."&"SB,1."-17U6"*+' 1 p"_//g-"Ur"
D)% I%)" U./1,U, 54T E,LE" N/ IV2" % &&<T' 11" S+, 14/ (" +*" B6/) 8" ~+.%14%./-"*&("
1L GL)h- NAYB" U -A8 & * Sx=" 18 &< IV2Y 17))-" UL T 4t S ((&<H REL SN AT
(/414,78 " D)% I*)' U./1,U,#%4/-" F6" /)/1+."&" $,1."-1"U6" __+E,&" $6/),8" _.*UU,&<" "N E" "
*G " &="N¥), (++/ (HEX'$6/),&"_*-"("&"." (/. N/ ("aV, <K' AP X, <E/ " S*<8,N 1%+, " &" &(, 1%/ (HE*+"
/(&0 NI BB/) & *=" & B*)6" 1 BURL/ (' V,&¥)6T"  BBUE" -+,&,8<" A" 1E/"
U* #&" (%)'U. "4/, & C*-U.*&("&" (*)" = /%. "~*-1,&" IN/*)/ ("<E,<E/ " (/&- 16" M&" (/-""NQ*&N,/ "
& ENES Y Uh-"1%) T &, &< IV BUR S (/)R g &< IV /)
PGS KM/ (B, 1MV, <HAVIE BT/ NS T LT 0)RF/), &< V2 R (N CR-UL TN, B (HE (P
TSR TNE/ U R () - L./ aV B AT RE/-/" (54 &R (X)L et M, " 8 F B HES"

< * ("1)))-"*&('E, <E),<E+4E/"%& 1+, " &*) 46" "E/" (" &".0(/. N/ ("B6/) &'

L3*>"0(21/*K"$J) =#'K8M3. (*04*2/*"31*26 6 2/183"13") *+./05120"6%7 *"

4/-U/"E,."UT /& *) M ML & &t < 4, T & & (" B6/), &%+, " &TTEK2C ")/ (', BUL TN/ HES"
00.N,N*)" """ )*+./05120" B, 1/" § /" ES SN 1 *-gf (' _ESES RS- T <M (VL)) U U R &
PB,<E" (M.18+,%))6" B (h)*+/" +E/,." E"-+" /&N,."&PB/&" *&(" ,&" U*.+,1%)*." +E/" &) *BB*+".6"
Fo. (/&" """ )*+./05120" B, L/ 4&(// (1) =) ," "N/ . JGU./-- " &)/ * (-"+"" ,&L./*-/ ("*-+." 16+ -,-"*&("
Br-- N/ B,1.7<),%)" %Lt N*+ & FHE" *--"1 %4/ (" " *<< NS/ (1 1),8,1%)" -6BU B /"
JGU)" ./ ("B, 1. 7<), %) *&("*-+. " 164/" /¥ 1+ N, 46" &' ) *+./05120" B, 1/ F6", BBU&" (/+/1+,"&" "N HF*1"
*&("IV52"./-U/1+N/)BH' P&<.* B /8" +E"E 2 2C-"-,<&,M1*&+)6"./ (W1/ ("F"+E"S$,1. "<),*)"aV,<H"
BSL" *&(" *-+.716t/" aV,<{' BDb" )" *(-" ,&" _E,+/" $*/." *./*-" ,&" )*+./05120" *-" 1" PBU*./(" +™"
U&<. XM/ ("B, L/ KE/ UL L& </=" "N sE/" 1" Uh="1%))" %" V< F/ )/ (""" " IVE2" *&("HF*1"_/.["

NHI"'s"\f1o"*&("91HA"s 81 O"./-U/1+,N/)6" ,&"%&<.*M/ ("$,1/7'SHI"s" ISH 0" *&("O\i['s"\H9O"

1B"
ScholarOne Support: (434) 964-4100
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Stem Cells

&'EK2C0<.*M/ (" $,1/"*& (" 1piB" S"AHOO" *&.(" SHp''s" 118" ,&'E = 2C-0<.*M/ ("B, 1/8' TE/-/" (<"

QLS (1,78 &+ 164 %8B, 1. 7<), %)) * (" GO A" &'E 2 2C-0<. XM/ (8, B¥)-"

17 BU*./(+7"%&<*M/ (*&("EK2C0<. M/ ("B, 1"

4, [8"-EXU/-"*&("U. "1/ =" 2PN 1R T &4, T 164/ -8 (P, 1. 7<), F &' EK2C-0*&("E = 2C-0

<ML BT U BULC "+ (NESHES FLENK G -5/ N .1.7<), %) 1/))-H C)*--,1%))6"

12 N4/ (123 10),07"U. 70,8 *SB*+" 6" & (" *)/. &%+ N/YB"*1+ N5/ ("a380),g/" /U, " *--" 1 %4/ (1"

17)-"_1.1",(J& N ("F6"17)"1%) >*+,"&" "N/ +E/." & (%1,F)/"&,+.,1" "G, (/" -6&E*-/"a, = k=""3 10

),g/t" " " 5.<,&*-/" a5 .<01 " 380),g/b" $*.g/.-" & #F* 19" 1/))-"aV, <" SBIH'_J E,)/" h&<. 4/ ("B, 1/"
L AER FL L > FE RS JGL) - N/ UL /=817 TN BI06U/" &N BB*+" 6" UE/&6U/T" F+E"
EK2C-"*&('E - 2C-"+.%&-U)*&-"s/&(/ ("+*" ./ (hL/EL"UL 11&*</" "> 19, = k=23 10), g/"1/)) 4"
FE)/" EK2C-" %h-t* &/ (" /--18,%))6" B10),9/" $,1.<),*)" 1/))" UE/&"+6U/" alphl" s" SHIO" ™™
#E*19) - k=2"1/))-"N/.-%-"8 1Hp"S"SIBO" " ¥ 1915 <019 380), g/"1/))-bT"_+E™")*_"3BIB 1"+, ™"
a[tA1"S" [HBOT'E = 2C-" & (WL/ ("*"-F-++&+ *)"-E A", " $" B10),g/"+"" 380),0/"UE/&"+6U/"a38I31"
4 TV IHON'S" [HIB!+E"OAHO"S" THOO" *M#F* 191, = K="+ ("I\i['S"9HS O" "M"§F* 1915 <0191 /))-b"
AV, <H"SDHH"§ *"Mh4E/."N¥), (54/", = K="*&("5.<,&%-/"1GU./=-,"&")IN/)="*=" _[))"*="*+E/ " 310),g/"
aCA98T" CApBI" CA 1By *&(" 380),0/"ail <"ET"CAB[BI#< 'S*.0/ ' /"U/ N B/ (" O%*&t %4 N/"
J¥)0,B/"QE02CQ" " &'CANIFI1/))-T' =)=/ (. " $"1" .U%-"1%)) " -%B" " MEK2C-01'E 2 2C-0<.*M/ ("
B, 1/ 8 (U&<. M/ (B, LK 5EX)6-,-"1"&N B/ (HELS+ SR (" 80.S<U)*+, &N - K=" &"F"E"
E 2 2C-0"a[#BB"s" [188"*&("EK2C-0<.*"/("$,1/"a[H! I"S" [H[Bb"*-"_/))"*-"E <E/."/GU./--,"&" """
* < &*%-/" &' E 2 2C-0<. M/ (" $B,1/" a8BIBA" " O 11" 1" BU*./("+*" EK2C-0<. ¥/ (" B,1/"alhol" "
[HBSH"aV, <" SCHH"#&" U* *))/) T E/" B ()*+,"&" ", = K=""."* .<,&*-/" "F-/ N/ (" &"E 2 2C-0<.*M/ ("
B/ F1 PSR & (NI (8! AU )R S/ (B, 1. 7<), K &/ B N0), g -+

F6"#V - {1"*&(" ,&""+E/" 380),9/"UE/&"+6U/"F6"#n1"a, - k=]"[H9B"S"[H[S " 5.<,&*-/]" V[ABHI\"S"

8IHSBY'&".*),>/ (" "&"U&U")*.,-/ ('SP, 1."<),*)" 1/))-"aV,<H' SALK' § E%-"/G"</& %-"E = 2C-"(*_&0

1S
ScholarOne Support: (434) 964-4100
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Stem Cells

SR/ (HELE 4 BB 6178 /GBS /M, 1,/84)6"HE*& EK2C-"F6"U")*., > &< CA T IF"

1/))-"$*,&)6" & JU*, "380),g/"~+*+/H!

F§37"1335- 4"

2N21" *N/.JGU./=-,"&" [G/ 4=" *" +G,1" <* GO"NI%&L+,"&" /-0t &<" &' *),<" (J&(."16+/" (/*EH'
Clh. /8" 18 (" </&™ =" JU* "= 4/ < [ =" B'+*"PB,&, B, >/ UHE") " <, 1%)" /M 14" "N B+, " §-"tp-, &<"
$,1.7"Q 5"+ /(%L 2)U1"SQ = 5")/N/)-"n8pnT" * " LE")/-+/.")'+./*+B/8 18\ X*_/N/.T'1/))"

-00F-+,1%t, " &"B*6"F/*&"E/ ."U. " B, -, &<"*)t/ .&*+ N/"+E/ . *UG™ " " 23 4K

2.7 Ny 81, UN/"N" 1/))OF*-/ (HE/.*UB™ " "23 4" *-"U. "N, (/ ("F6"+.*&-U)*&+ &<"." (/&'C = ="
b=/ N X<PB/ 8" & HE+>" B, 1/ O[T * 234" B (/)" "M Y+, " </&S" U &ABY*+, "8 *& (1 _*-"
NpES 178N, B (TFB" <2 &< U, A/ (U U, " &= T (/84" <), %) U/ 1%.-" " 1/))-" & $6/),80
(/M1,/8+"aB (0" *+-"n9 1" = "-E*q, &<" U%U-"NO8IH' SYE "U<E"+E/-/" %o (/-" (/B " &+ .%4/ (HE*+'&" &0
M1/ (L (L& U1 1) -"-0 N N/ CF&C (M S8 54 (P8 . B)6" &+ "), <" (J&(. " 16/-",8"
{E/" 234" /8N, . &B/&THES FI&IN 4 TN T (J&+" 1 2C-" " " EUB*E" 1 2C-1K2C-" /&< *MB/&H" &
HE/-1"B" (/)-"EX-"&"+F//8" AN/ -+, <4/ ('3 ./ "N/ T" 4, "8*)"U. "<./--"__+E"1/))HE/ . *U6"./O%,./-"
1"BU*.,-"&" "N (M ./8&+"1/))"16U/-"a = 2C-"N/ .-%-"K2C-b" &"+E/"-*B/" /GU/ ., B/&+)"U* * (,.<BH'
V,&*))6T" &' N,/_" "M 4E/" "FN,"%-" (,M/./81/-" &'F,")"<6" /G,~+8<"F/+_//&" E%B*&" *&("." (/&"
1/))-T4E/" /M, 1%16" "M ERS*&"1/))-",&"*" /)IN*&' " (/) "N 2B A'E*-"& ' F/ /&' (/B " &-+.%+/ ("Fipt"
0%, /UL UL R ),&, 1) 2R TR TN 1)) HES KUBT AT 2B AN M HR HE, " -1 (6T /"
*((S--1('_E/HE/"EK2C-"" "E 2 2C-"* /" F/+t/ " 1%&(,(*1/-""" " 234" 1/))0F*-/ (" +E/ .*U6T" F6"
1" BU*. &< HE/-/"+ " U U, "&=" 8" U* )Y *Mf " Q< *MPB/&" &t ™" HE/" &) _F* &"F . * & "
S %-/"$" (/) N-INS /234"

Y+ 10" B/ L FRIGL -/ (A Q*<8Y ) 1/ B/ 17 UINS& EUB*E! 1)) AN/ 1+, &'
BHE"U<E" U./N, "%-"~40(,/-"E*N/" (/B &-+. %4/ ("+E/" &N"IN/B/8&+" *"" §0)6BUE " 16+/-" 8" $6/),&"

Ip"
ScholarOne Support: (434) 964-4100
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Stem Cells

(/<184 %4, 8OO *& (" &HE/ UL A, F*s & "N [, "< *(["*G &)+, %8&-U" +*&("*G&*)'-_/)),&<"
& )10 B,/ 9IS (& (1 - <8N IFE BUL N/ N N NF)T (-FF,) 46T
BNFBE, 78" " $6/),8%, 78" &' ) +.105120" $,1/" 1 BU*./ (" +7" &780120" ), #/. x4/’ C/))-"
<MLL X))B T ES" LT U-"1%) T B e T & UNU-"S <. </ (U, <./ N/)B" &) F L &

S<T&TJEFUSN AL "8 T)) A< PR R/ & (B LT L (L&, & -1 E "1 Uk

1%))"-%B" *&("WE9(h2H" Q™ +*. " (" (" -E" _/(HEMH BT L (L&, T F&(TFF)F&L/ TME 2 2C-0

<ML (Y +105120"P, 1/ *-"- <8N 1*64)6", BU. N/ (1" BU*./ ('+*"%8&<.*M/ (") +.105120" $,1/"

B //g-"UMTFI_*-" 8., "+

MYt [05120" B, 17" (/1051 (B 4B/ 08s,)" (JHETHER" *ME 2 2C-0< M/ (B, 11" S B* &/ ("
E<E/" N/ B HE,—"S,) (" BU. "N/B/8+" B, <E+" /). "B"&/ )6 . B/ ("$6/),&1" &' *./*-"
SNONZCLEY) 1B+, " RIFF) L/ T -U1E"*-"4E/" 1/ JF/)hBH 2 " - F)BT"+. *&-U)*&s &<" B * ./ 1/))-"" "

<8< BT S - - B <E UL, 1)) U S* (&< 4T ES U JR)UPT F* G-t/ *E(

-U, &)1 (&M% E/ BUL TN/ T LB T F LN 16" & (00N NF )

=/N/ %)~ (,/-"E,<E), <E#/ ("+E*+"+ %&-U)*&t*s, "&" "W EK2C-T" (/. N/ ("N "B /1) F. % &' "0 "
22T &+ BBUE" (/N 1,78 #31" (" (5120" " %-/"F.* &" &L/, (/-U./*(" $6/),8*+,"&" *&("
JGH &/ ()M -U*&" "NHES, "B =Y ST pik'=th.U. - &<)6THE, =" *-"&"4E/"1%-/" E/&"'EK2C-"_/./"
<ML &Y 105120" S /K8 -U /" NHES U /=81 N Gt & N 167 </& %" B6/) &+, "&T"
EK2C-0<. %M/ ("$, 17" (,/ ("*-"U./$*4%./)6"*-"%&< . *M/ (", 1/"88["_//g-H" §E/"* Yh./"* "EK2C-"
P TS )R J05120" SN NK)T K & (/T REE U8 %) & B, 11 (/N1 T HES < M (!
EK2C-"U"U%)*+, " &' #8.(// (" 4E/-1" E = 2C-0(/.N/ (' EK2C-"_/./"F*&/ (" EK2C-" /GU./-- &<"
K2C-"$*.g/.-" -W1E" *-" 24 IVQE" *&(" K),<BT' *-"N*), (*4/ (" ¥ +E/"U."+/ &" *&("+.*&-1.,Ut, "&*)"
YINS)-H =718 (1" M/ " J8< MNP/ 8™ BBUE" (/N 1,78+ #$46." (* (5120" $,1/7" <.*M/ (" EK2C-"

(M 184 (%L1 --N0))B" &t " B6/), 80N .S, 8<"1/))-"*& (", BU. "N/ ('E" ~+"-3p.N,N*)"" " 5" 89"+ ™"

o['_//g-"aV,<i"8%"*-"U./N,"%-)6" ./U" +/("nISnH" S((,+,"&*))61"+E/,." "*,)%./" +" ,BU. "N/" ) *+.

"
ScholarOne Support: (434) 964-4100
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Stem Cells

105120"$,1/"-%.NN*)" (, ("&"+" ./-%)+" . " B" /G1/-- N/" 1/))" (/*E" -, &1/"EK2C-" (,("&"+" /GU./--"
C*-U*-/"9"*&("_/./"U./-18+" &" 10%*)" (/&-,+,/-"+""E = 2C-"*M/ " [ &<.*MB/8&+" ,&"+E/" ) *+./051 20"
1/./F.*)" U*./&QIEGSB/" 1E/" *F-/&1/" =™ /-1%/" "M +E/" )*+./05120" UE/&"+6U/" ,&" -U /" ™™
/G™</&"%-" EK2C-0(/. N/ (" $6/),&*+,"&" E,<E),<Et-" +E/" /G,-+/&1/" "N *" H*|*." UXE")"<,1*)"
U."1/--1" _E1E" =" )80/ U./M 8+%)6" +=" 8N* BB+, "&" SE/." 1E*&" (/B6/),8*+," 84" IE/"
-, <&N1*&L/" MRS &N *BPFT.6" U "L/ - 80 L/ (TFG R/ %&/GU/ 1/ (M, BUL TN/ B /& T
Ez2C-0<.*M/("$,1/"-%.NN*)"%U"+*" " &/"6/*." U, &"-U,t/" " M"+E/"*F-/&1/" " B6/), &%+, " &"*+" 1A
/1g-"UB RE, " /GH&(/ (%N N¥)"AT)) " &<"E 1 2C-"+.%8&-U)* &%+, " 8" $*6" ./-U)"A. " $"E 2 2C-0
(L N/C BB B (%)*+,"&"-,&1/"*-+."164/" . /*14 N, +6"*& (" P, 1. "<),*)" (/&-,16"_/ /" ./ L/ ("*+"
VA" _//g-" Ut Q/(%l+,"&" "M +E/" &N*BPB*t".6" Fh.(/&" *)"_/(" +E/" -)"_" U."1/--" "™
(M S8 *4, 78" "NMEZ2C-" &t ), <" (/&(. 16/ "+ U U/ (FI6T&(HES HES -1 S
)M UG NHES | BT " TE/" " F-/ N*+, " &4E*'E = 2C-"*& ("EK2C-"/GH/&("-%.N,N*)"" "$i&" (* (5120"
$,1/"F%t"tE*+""&)6"E = 2C-",&1./*-/"),\"/GU/1+*816" """ ) *+./05120" B, 1/7"-%<</-+-"tE*+'*"$,) ()6"
&Y)*$PH*+".6"UE/& " +6U/"-ULE"*-"#$4&" (" ("1*&"F/"./-1%/ ("F6"$6/),&*+,"&"m9AN" _E)/"*"-IN/ /"
SN*BB 6" 234" UE/&™+6U/" /0%, ./-" /™ 1,78+ SBU&" B ()™, &" & *((,+,"&" +"" $6/),8"
ST 5 T8 BT NS THES (M A8 &R NNF) I8 EL-1" BT ()-" E,<E),<E+-"+E/"
), B, +-""ESHBR" (T("B T (/) m8Bn" *&("HE/ &/ 1/ - 16"+ W-1"B " /" YIN*&H" (-1 *-1"B " (/)-T"-%1E"
Y44 (05120, /1 ™" (/N/) " U /M, 1,/8+"1/))HES *UB™" "2 344"

R&),g9/" & #$K&" (" (" $B,1/" n19n1" E 2 2C-" +.*&-U)*&+/ (" ,&"" )*+./05120" *&,*)-" (M. /&, %/ ("
U/ B,&*8H)6" &t ™" °),<" (J&(."164/-" FUh" +7" *" B &"." [G+/84" &+"" *-+."16¢/-" *." &/%." &-T"
-0<</ -4, &< EX" (,-/*-/0-U/L N1 /8N, . " 8B/ &t-"*M 14" (M 1 8+,%))BHES N4/ N G </ &"%-"1/))-H"
EE/. /N T 3" -1/ B-"1EX" B *U %, 1"+ %4/ < /-"%- &<"EK2C-"__tE"™*-+."16+/-""."&/%." &-"1*&& "+
F/'/™1,/&+" &' 23 44" #"*)-""E <E),<E+-"+E*+"tE/"$H"." (M /811" &"+E/" . /-U/ 1+ N/"+E/ . *U/ %+, 1"
F/&/"+-"F/+_//&"E-2C-"*&("EK2C-"./-%)+-"$"./""." " B/1E*&,-$-"-U1E"*-"$ " (%)*+,"&" "

&) BB, "8 FHES S HEFEES " B6/), &%, " & 1FU*L 4, /" MES " U USR)*, & S)HE T U<E'E 2 2C-"

8["
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Stem Cells

SO, (411 BT B ERE EK2C-"4"" /&S 4/ 1" ) <" (J&(. " 16+/-T"FHE" 1/))" +6U/-"
11 0%))6"B6/) & </&, 11U, " (L, &<". Fh-+"B6/) &%+, "&! &HES "% <[4 = 1] TFNK), (+4/ ('F6"
SBBUE" (/1148 IV2'FE b /-1/8" <& (" /)/1+."&'B,1."-1"UBH' B/ "N/ .T'E 2 2C-"<.*M/ ("
&8 FT &SI ((5120" $,17" (M. 18 4 (" F) &< EL FBL BN FBF &Y *+./05120"

B,1/7,&( 1%, &<HEXES" 23 4"/8N, . " 8B/ &8/ AE/ U IN/&H/ ('O [N'& ™ ." (/) *6/ (+E/"B*+%.*+, " &"

“NEJNEE'/G™</&"-"1/))H

D™E" Ez2C-" *&(" EK2C-" $,<.*/(" _,(/)6" _E" *" USM.J8LI" M. _E " $*4/." . *1g4"

L (JUSHC B S 17) 8,5 & FBMES" <. *M/ (1)) <</ ="+, " &<" 1E/ B "4 14 N/"

- <8%),&<T" U == F)B" S/ (/N 310),0/" $,1.7<), )" 1/))-"n9B" _E,1E" *./" U./-/8&" &' )*+.

105120" _E,4/"$*+/ W48/ ./~ 8<)61" "8)6'E = 2C-" ./ (WL/ ('S, 1.7 <), *)"1/)) QUBF/ . *&("*-+. " 16+/"
SFLEN BT 178N, . B &< HE/ 56t 0,80 * BB+ .6°U. U/ 4,/ "N = 2C-"%=" INS¥)/ (M1 " & FNI& "

T & KU /RIEGS*)" L &I/14, & 81T 81T" 8ANT" *&(" E,<E),<Et,&<" +E*+" E,-" /M 1t" =" U-+* &/ ("

o L-UTLEN " NEL (151" 80 * B B*+™ .61 &/ GHY

KE/" U./-/&1/" "N EZ2C-" &' )*+./05120" $,1/" _*" %=1 %/ (" _4E' * - +1E" " 310),g/"
$,1.7<),%)"1/))-"UE/&"+6U/" &+"" 380),0/" *&+0,8")*BB*+" .6"1/))-"UE/&"+6U/T" *&("-$<</~+-"E/"
D)L BBREGT BT R 6 L x T Ef NS B -0 2C-" < <M/ (" &ES 8./ ("
-U,&%)" 17 nBAN" T (&< J8(T</& %" /B6/),&%+,"8" 19BN BHETU<E" , K=" +.%&-1.,U¢"
JOU./=-"&" YINJ)" _*=" )" /" &' EK2C-0r.*&-Up&t/ (" B,1/" E*&" &' E 2 2C-0<.*M/ (" B, 1/T
$,1.7<),%)'1/)-"/B* & ("1 --18+¥))6"310), g/ T E,-"U./-%UB*F)6" /- U)-"0. " " &- ™, 1,/&16"" "
(M S8 -UF 1 0B "N =/ 1. /47 (4. UE, 1" 14" %<& ("16+" g,&/-" SN"IN/ (", &' 380),g/"U")*., 5%+, "
*0 <</ -4/ (" FBHES"J*G JGUS—-, "8 N * < &%~ % (" +EL." B80),g/" $*.9/ A Q/-10/" "N
E 2 2C-0<.*M/ (")*+./05120"B, 1/" 1" 0) (/-0 " SHE/" " (N, 1%, " &" N BTIB8'FX)*&1/" SE/ "
FE*X&MES (J1.0%-1" "B, 1.7<), %)" 1/))" QUBF/."*=" "F-/ N/ (" &' F *FF/c=" (,-/*-/"19STH" i E%-T"4E/"
(M 188" 1-U"8~/"""E = 2C-"*&("EK2C-""&" )*+./05120" B, 1/" & *SB*+,"&" E,<E) <E+-"+E/,."

S-UTLN  SBN&" B (%)*+7.6"U."U/ .+, /-"+E. "%<E"+E/,." " _&"-U/1+. %" """-/1./+/("16+"9,&/ '

8l
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Stem Cells

A/1UE/. 8<"E"_"Ez 2C-"S/ M4/ HE/"+ &1, 8" "B" 310),g/"+*" 380),0/" UE/&"+6U/" &' Y*+.

105120" $,1/7" 1 W) (" )/ * (4" 4ES" ,(F8 N 1%, " & "N HES <UL 1 S )10/ - <& (" b AES." BU. N/
234"1/))E/ <UB"MApM"48.(// (1'% ~+.%+/<6"1" BF &,&<"UE*. $*17)"<,1%)" SBU&" 5" (%)*+, "&"+""
SBU N S1,U, 788" - N N5 56 (" -t %@ (" /M1, /84" $6/),8" JUY<1/B/8+" N,*" 1/))" +E/.*U6" +™"
U./N/&" *G™ 8" (6-"%&L+,"&" ") (" *UU/*." *-"%g" "Ut, %) +E/ *U/ot, 1" +. /4B /8" 1" " 234" %8 ("
U= F)6" "1E/." &N *BB*+" 6" (/$6/), 8%+ &<" (,-" . (/. -H"48(// (1" *}HE " U<E"+E,-" 40 (6"E, <E) <E+-"
FE/'F/8INA T NE 2 2C-"4 *G-U)*8* "8 & -/NS /" 2BA'B " (/)HES " Ut %)=+ *+/<6" 1" %) ('F/"+™"
KULS) R IHEL<I&S F4 8 NB6/) &4 U, T 144G &Y &<'EK2C-" &' 1" BF &%+, "8 EME/ /"
N BB B )" .6" (<" S (LSS ()T I 1T 8BS TR K& 1)
OU/-+, "8 4E/" S)INFGL/" *N *0p. (<" *&" ,1.<),*" UE/&"+6U/" &' 234K #&(// (" N/.6" */_"
E,-+"USE") < 1%)" -0 (/=" JU" /(" RSB, 8" &' 234" *6(" & &/ "N +E/S" (/-1.F/("
$,1.7<), %) UmY*. >4, "8 BIEU<ET" /178" (" & 1%/ ("B, 1. 7<), %) <Lt Nk, "&" &% N*. /46" "N
234Ut [8-T" BL)( &< HE " -/"*M 1/ (' +E")=)," (HU), 1%+, " &"NANT'E, " USE ") "< 1%)" (x++% /"
&N 1,78 " & " ESEL . RSB TS (L") B (/B ) 8+, T B ES Y
T*</T" 4" 170) (" *<< N*+/" 234" UE6-, "UE") " <6H'#8+/ ./-+ &<)B" *&(" IN/&" B" /" ./)IN*&4"+*"4E/"
EUS*&" (,-/*-/" - E/ /M 14 *NE 2 2C-""g"%-+. " 16"~ =" _E,1E" -"1"$B"&)6" (/-1.,F/(" &' 234"
MO\ 5="%~+. " 164/-"*& ("B, 1. " <), *"$*6"F/"* 1+, N*+/ ("F6"/*1E" "+E/ "nk [0181" +"./F* &-"U)*%- F)/"

SESEL -/ NICIM 1" 8B, 1.7 <), 2% LB (54 (N <%=+, 164/ "N, L/ON/ .4

A-#7."35-#"

48" UBB*.61"_/"U. "N, (/HE/™, -+ IN, (/&L HE*+ BBU&" B ()*+, "&T'B6/),&"./U*,."*&("1) &, 1%)'
BU.*N/SB/&H"1*&"F/"%11/--"%))6"*1E,/N/ ("F6'E = 2C-"1/))"E/ *UB" &"*"$" (/)" ""'-IN/ ./"23 41"
Kh." _".g" E,<E),<E+-" 4E/" SHIT." )" &%, QBB T aB,1. 7<), %) <1 Nk TR *E(”
*p 16 - b &S F-L"-INT . 6 &(HES"), &G F S+ 18 -WLL/ M) BT (o) %+, & AE, U <4
*&(")*+.J0P120" B, 1/") M -U*8H" V,&*))6" *&(" &/GU/ 14/ ()BT /""" h&("E*+' /G*</&"%-"E = 2C-"

88"
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Stem Cells

S * 81 BT S8BT B -INLS B 81" 234" UE/&T6U/ F6' U.N,(&<" A"
SBUE B (U)*+, " & *&( /178 ( $6/),&" /U*, i SEU<E" Mhith. /" (/" -E* ) /)L, (+/"E/"
SV & LOF ING-" H&(L.)B,&<" (" B0.S<U,"&" "N &/%." BB, & *&("
&/%.7U."+/1+,"&'U."N,(/ ('F6'E 2 2C-" & /GU/ . B/&*)"2BAT""."U./-/8+" &(,&<-"$*6"U*N/"HE/"

XGRS/ L))OFK-/ (S UL B6), 8 (T Rtk (B U< - N

&) BB, "

<TSH#-?.(*%L(#/3

EE/"*E" " -E"+""E*&Q"E/" C@2="V)"_"C6t" $/+.6"*&(" 24C2="C/)h)*."sB*<,&<"*1,) +,/-"
TNYES'D 4 TO=F)UZ. 5 S - T HES 8%, T B*< &<"aCP = #QbT"1/))", B*<,&<T"E,-+") " <67"1/))"1%)#%./T"
</8"+6U,8<"*&("-/OW/&L,&<T *& (" . " (/& F/EAN, "0."1" /""*1) 4. /=" "M4C 3K TE/ *WE" " ") ("

)G/ ARG AN T T CTES ) ~/6' B (1Y) =1E )N L ST <</, "R

*&('E/U'_ B (&< ME/"BF8N-1. U

1E,-"_".g"_*-"-%UU".+/("F6"E/"P%. "U/*&"n/%g " +./*+"U. "I/ 1+"q"V2S0X/*)tEOV808 T [[08 1 1B88T"

£/ P%. "U/*&" V™ %&(*+,"&" M ." h/%g ™ (6-1."UE,/-"aPh5b" 8[ I [O[ [OCAST" +E/" wi&-+,1%+" U™ %." )*"

Q/1E/.1E/" -%." y*" 3 /)" TU,&,; /" 1+ )IP&ITUE*)/X" a#Q3PhI" +E/" WHC 3" C*.&" +" #&-+,1%tXT" +E/"

U."<*$" WeN/-+,--/$/&+-" (CBN/&,.x" 5z QO [0#S#XRO[B" *&(" Wi.*&-)*+,"&*)" Q/-/*.1E"

B8N %=+ Y 14%./"" "D, "+E/ . *U,/-" 8" = /%."-1,/&1/-x"5 = Q01 10# = D=0[ [ 10 = /%.5 i Q#=t"

F§37.-3""2(8 -0k 4~/ (#/8) .4 A-#0.57/3% -08 $#/ (2(3/+ NE/" *WE™ .-" (J1)*./" &™" 178", 1+" ™™

&t -

89"
ScholarOne Support: (434) 964-4100
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Stem Cells

1 (0(2(#7 (3t

Iy"

8"

or"

A

BH'

St

pt

\f"

1

Ty

18t"

1O

8 L

TAY*

D*1E-+/+/."SAT § [F-+/."="K*&'P)(,g"'h?"*"24]'C),&, 1%))6" ./)/N*&" 8. "&,1"-U),1,8<"
J8EX&L/ . B+ & & B6/),8"U."+/7),U, ("U. "+, & V* (=" +*" U </ NI" B, 1.7 <), " %8 ("
ot TIBHN KLNRL TR &' B4/ *&( <*6 BRI /<8 N E/ Fx & D
J"4(8131266.2/483'8[ 197" ]V I1BH"

D.*()" 37" D/ " 48 S i" " 2" i %&-</&1" /=" *a-" IN/.JGU./-- &< HES"
U."4/")U,C U8 </8ST B6/),8" (/</8d %478 *&(" =" /18" "8 i 11)0$/ (*+/ ("
JGU/ ., B/&+*)*Ut™ SBUES"/&L/UEX)" B6/),+,-'27/2"3 " 4(8+2/$8* I\\\T"\SaBb]ANAOB[BH"
i %%, ChT" SUU,g*)*" =T' D/--/ ' 45" " [" 2" #81./*-/ (" 2)UY" </&." JGU /-, " & )/ * (=" +""
B*-- N/'$B,1.7<), %) 1)) 14N+, " &8 (" &) *BB*+, " &4E. "W<E "%t"+E/"F.*,&' 233" I "4(8"
[ [7"8alb)/[[[19H"

J° .4 321" I") BF' 3QT J *)-E'hP" " /" 24]'=4/." , (0./-U" & N/"&/%.") " <,1" /)*U-/-" &"
*E N AE™U. /"), U, (U 747,801 "Bhe*+, 843 " 4(8*80>"8 [ [ST'Bpal Bb] 1O [AOTO[SH!
="E__""("C3T'V6gg")" (5, /DI A*LE/EN" " "2 2"+ /8, *) 'V "CASB/ (*+/ (EBBU&S"
Q/-U"&-/-"#8" B*U-1" B*(/)-" K" 2/),>*/%-03/ . SF*1E/." 4,-1*-/1 Q(243" ;74" 8[ 197"
9alb] 110 T IH!

3, SH)CT' T, AU ITC 4", K242, 74/ 7Y, U U T & <S8 HE)B, " & p8IURs S84
B UKL 2/), 5% %03/ SFFLEL." A, -1%-1] (RU), 1%, "&-T HES BHIT . 1K=/ N 4ES”
G151 < &5H"B™ /"N SO/ &4)6" &' B*)/"</ . B"1/))-T'FUt"U" &" B+, "&-" (& ' T E/"
C),&,1%)'P%. "U/*&" = /+_".g""&'D.* &' 46-$6/),8*+,8<'4,-/*-/{'?6'D'RAG"A" 3" /'I\\\T"
BAa8b]9B [09B\H"

Q/*(E/*("CT'=1E&/,(/." 51" J. M AE-"#"" ' 24]" 2./ S*40./"* . /=" "N B6/) &' \* . B+, "&" &
Fx8-</81" B B RLS*1(C U, ULTHLE <& (R 3483 I\
18200]APOA\AY"

J* "SIV /(LI KR 2.0 hes>*. &," Q5] #8+ ¥1/)))*." +. 48U 4" *&(" =" 4,8<" "N +E/"
"),<" (/8. "164/"+ %8B/ BF.*&/"U. "4/ "), U, ("U. " +/ &H'D" 3" 4(8HTH" 1"#" 1\\ 17" 9SaAb]ABO0
ASOH

="E_ "t ('C3T'I*FLE" M RE § 2] RES W) (/U & AU &S B ()R-
(-1%-1"-INS 36" &'21),>*[%-03/ SFFLE/ " (,-/*-/H' 3" 4(83'S [ [87'9Bal b]APAOA\BH'

C)*.g" ' =*g"_-g,"h1" =U/)/" 3" " /" 2] J* # *F&" . $*),+,/-" *&(" U." <./-- N/" $6/),&"
(I</8] %4,"8" &% 81 "B &L B (/)" "N 2/),5*/%-03/ SFXIEL." (,~/*-1"_E"*&(/P"
</&" B, 1" (%U), 1%, " &HD" " 4(8HTH'S[ 197'99a8\b] ! 1 Spp0T IS\\H'

C./B/.-"V21" 2V M/ QBT N*E" (/' 2") 12" "/ 24] B&" &/ .~+4,%)" (WU), 1%+, "&" """ 4E/" F'
1E."$"-"$/" &'+ $*)/"*))"_-"UE6-,1*)"'",&/" $*UU,&<" """ U. "F/-""." $"+E/" F0190088"
<, 8'RAB"A" 3" /"T\pST"SSab]8908SH"
J*.F/.8"2@]"2/)>*/%-03/ SF*1E/ " (,-/*-1]'UHE " </&, 1" B/1IE*E, -B-"*&(" ,&-,<E+-" &+""
/YU )L C U8 T 8 RS &N -6/ D 348" ;7Y S[[AT"
88pa8h]8[ 108 [OH"

DWLE/H" AT J* .1, CT' A/F"G"C"* ' 24" XUB*&" &/%.%)"U. "</8&,+* .="N. " 5" (M L&A [+%)"
N FFR A< TR IB6/) & EL () BT %/ -U,8%)" 17 (" Q(243" S[11T" 1912+
1b]1 1Bp0! 1 poK"

RIE,(*" 17" CE/&" }1" 4A"E-/" 3" "I" 29" XUSB*&" &/%.%)" -+/S" 1/))-" ,&(%L/" "%&1+,"&*)"
$6/),8%,°8" &' B/ B -INIS (6-$6/),8% "8 STH C(23#" FUK' 8181
1al AAD]1AA. * 1OBY'

=,$' V21" B1C)* &' CQI" =1E*&>" =" */" 24" CAVI[*" (/& /-"* U™ Uh)*+, " &" """ E,<E)6"
$6/),8"</&,17'S,<.*," 801" BU/+/&*&(" /™ 1,/8)6" /8<% &<'EUB*E" ") <" (/&(." 16+/"
U."</&,+" "1/))-H" 320" Q48/* 7$38*' 8 1 17'8\al [L]\O 1O\ I 1"

8l
ScholarOne Support: (434) 964-4100



©CoOoO~NOUOTA,WNPE

1BH*

LN

I\
8[H

8

88t

8O
8

8AH'

8Bt

8SH"

8pH"
B\

o

o'

98t

9o

oI

Stem Cells

J &/ BT zug/-" BCT QR-ERUS' FI /2 VIR R <R ERSHE
"),<" (&6 U <8 L) =T B6/) 8%+ 4ES" 17 8</8,+¥))6" (6-56/),8%4/ ("
F.* &' J2/"F K'8[[ 17" [a!b]\QONSH"

&< =T DR/ R, R 2 XU 2=CO(/ N/ (), <" (F&(. T 164" U </8, " . 1))-"
156" $6/),&%+/" *&(" /-1%/"*" B %-/" B (/)" """ 1" &</&,+*)"EGU" $6/),8&*+, " &' =" ;/* 6"
="+'8[ 197"18a85]8A808B IH"

§ A/ BT =1ERE" =27 I B 24 /&R 1E, B % T8 B EUBHE! <), Y)'
U."</8"" 1/))-" 1%6" FME' /$6/),8%/" *&(" .J-1%/" +E/" “E/._,-I" )/E*)6"
E6U"$6/),8*+/("-EN/./ "B h-/H'="+"; /" 6"="""8 [ [ pT"8aBb]AAQOABA"

IV (S5 /(<. (BT &(SS'3=]'T),¥)'U. "</8,4" L) OF*-/ (4. /5B 8" & ("
B (/),&<" &%, ") "<, 1%)' (,-/*-/H'; T4 37" "8 [ 187"99paB ! [Bb] INTOI\AY"

JI")($*'=51"§ &(/$"B=]'CH)".JU)*L/BI&"E/ FUB" &'8/%. )" <, 1%)" (,-/*-/H") $H+8H"
C(23#'1";87"-83K"Q"Q¥8*"; 7¥'8[[BT"9B 1al 1S95] ¥ 1BI0! I SAH'

P&~/ &K' <" ¥ (=" 2" 3> *1E,037)" Q" /" 2" i *&-U)*&+/ ("&/%.%)"U./1%.- " " 1/))-"
SO FrE &SR T RGN/ 1E."&,1" JGUL. BI&) Hht SBUES"
/81/UE*)"$6/),+,-1'ST+'J " 4(8*'8[[B1" 1 \pash]8SAISp 11"

h*/.>* CI" 3/.),8," BT' 4/' /™" 4" *I" 29" 2=CO(/. N/ (" &/%.%)" U./1%.-" =" /G/ 4" *"
&/%."U. /LN )" & BBUESOB (*+/ ( (/B6/),&*+, " &N, ¥ HE/"-/1./+," &" " MV J2/"
=86643'8[ 197" 1]8A\SH

2)ULE,&""=T"J. H,"BT'D)/>/ """ ["24] XUB*&" &/%. %) -+/SB" 1/))-"*B/), " *+/" Wt " SBU&S"
J81/UE*)" $6/) 4, &'8." QOEUS*E'U., *+/-1233" " 4(8* 8 [ [\'BBa9b]9 1 09AIH"
2)ULE,&"" =T yoh*+. &," BT D.XBF,))*" P' * /" 24" 881/ 1+, " &" *A"* (%) &/%. " -UE/ /=" & (1/-"
J1N/.6" & *1E. "8, 1" " (/)" '$), U)/-1)/ . " - -4 I 2/4( "8 [ [ 97" 1 88aB\9I9h]BppOB\ IH!
Clh-,$*&"" 37"D, >, *+"" 47'D.*SF ) ¥ P" " /" 24" i . *&-U)*&/ (" &/%.%)" +/SBIU./ 1h.- " " 1/))-"
&t LH UE*< " 164/=" %8 (" ./ (hL/" -/17&(*.6"+,--h/" (*B*</" &"4EL" &%/ (" -U, &%) 1™ .(}'
Q(243'8[187"19Aa2+"8b] 1 1SOIB[H'

i 5UU"DA]" Q/-10/" "A" 1" &</8,+%)" E6U" $6/),8*+, "&"F6"U. " </&,+" " 1/))" +.*&-U)*&s*+, " &'
=" /" 6" =""g [ [p1"8aBb]A T \OAS[H"

CEE"."KI'n/"CE*.U/&+ /." TT'h/F " &'="" ["24]'"CE* . *14/ . >*+ "&"* "UE/&"+6U/"$*.g/ .-"*&("
&/%.7& "G, 1" U /8 )" "N UTY* . -/ (UL, B*.6" B, 1.7<), " &N, +. "1 Q(243" Q" $28" E6 643"
8[197'98]S [0pAH'

2.04g"U" 17" PUU/&" ADT" = J&+ /(¥ 1" "I 24" 2.7</-+."&/" *8+*<"&,-+" 1/ . *U6" &' *"
2/),5*%-03/ SF*1E/."$ " %-/"S" (/)'?6'D'RAG"A"3"/'S[ 1 17"\ 1al b]AO0AI BH'

=*E/." J1"QU(")UE,"VI"C™ 4E*)-"F}" " "2]" §E/.*UB" "V 2/),5*/%-03/ SF*1E/." (,-1*-/" &"
$B,1/"F6"/ (&<"*"1E ")/ -+ . "0/ &. . 1E/ (" (/44" I 2" E "K' [ 187" paSh] ! 19 [01 1 9AH'
h*LEXU/))/" VI h*U, /" 21" = h--F*%B" 2h" * /" 24]" B BU& " E, ~+ " 1E/B, 1%)" -+ (/=" "&"1."--0
£ x&-UR&t*+ "&="F/+_ /18, BUBT"-EN/./. T8 ("&" . $*)"&/_F".&" B, 1/H'D" I 4(8HTH 14"
I\\[7'8S295]98 1099 1f"

D.%~4)/"KT"2"&/-"F = T'h/*. -E'Q4"* "2 PSF.6" &, 1"-+/S"LN)0(/. N/ ('<),%)'U./1%.-" .-]"
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BEC'%&3&/7'1"::&%&04"/4"50'5:"*2,- 'BOFGC'/01"*+,-. '‘BHI'J&&K.='0FGL'GM'J&&K.='0F(C™"045'6/4$%&'
57"#51&01%5894&."0',7;< 4#=>/#'6"8&'B/%%5J.C)'+$87&"/%&'85$04&%.4/"0&1'@9" ?/;""B@7$&C)'N8/7&' @/%.'%&;%&.&C
IM'06)'B-C'P$/04":"8/4"50'5:'4*&";&%88&04/#&'5:'D,-Q '5%'+2A2<DQ'8&77.'50'4*&'454/7'0$6 @&%'5:'Al,Q'8&77. )’

?/41'1%&'.*5J0'.'6&/0'R'NST)'U;'V'M)MIL'UU;VM)MHL' UUU;VM)MMH'3&%.$.'4*&"01"8/4&1'#%5$;.'$."0#'

N4$1&04W.'4'4&.4)"

HXYZHY[66'BGMM'Z'GMM? \C"
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Stem Cells

I"H$Y6& () *+,-./01*2 - '3%41$58'67&8"0/01'%6&.94% 8'0418.'4:/0<"8&%'/:98%'9%/0.38/09/9"40"0' 83=  O#>:/#'
6"58)"
2@A'BC'D4%"E409/8'.859"40.'9*064$#*'9*&'54%3%$.'5/884$6"'88$.9%/9"0#" $F.9/09"/8'%&67&8"0/9"40'F 7%+ -. 19'G("
H&&I.2@C'/01'*2,-./9' JK'H&&I."?BC)"?-C'L$/09":"5/ 9"40'4:'67&8"0'54%%&..3401.'94'9*& 3&%5&09/#&'4"'MB, '
8/F&88&.1'/%&/'4:'9*8'54%3$.'5/884.$6) 2$0#%/:981>'0  NJO'*+ - >'0NJO*2,- >'G('H&&I.'ON(O'IK'H&&I.'ONJC) '

P/9/'1%&' *AHO'.'6&/0'Q'RSM)'?PC'+%69*4#40/8'3%A4T&5 9"40'4:*2,-."0'5409/59'H"9*67&8"0"09&%0418.."
2/%%4H.C'/01'?SC'3%8&..8058' 4 B8$4=#/8'3%8&5"3"9/9&."0'67&8"0" *&/9*.'&0H/33"0#/U40.' 18&640.9%/9&'1404 %=
189%"<&1'67&8"0/9"40)'MB,"." 9/"0&1"0'%&IAVI,W'5&  88./%&"0'#%&&0)'P/3"W'0$58&" /%&"0'F8$&)'?1C'241 /8'

%8&540.9"9$9"40'F7"*+,-/01'*2, - =1&%"<&1'48"#418&01 %45798.".'%&<&/8&1'F7""66$04.9/"0"04 4:'3/%/041/8'
-1.3%'2%&1C'/01'041/8'28$%4:/.5"0'24%&&0C'3%49&"0.) '?VC'X0<48<&68&09'4 FA9*9738'4:#9%/:981'5&88."0'0 41/8'
%8&540.9"9$9"40".'%&34%9&1'F7"66$04.9/"0"0#4:3/%  041/8'-/.3%'2%&1C/01'V!, ?4#%&&0C'3%49&"0.)' P/3"W'

0$588&" /%8 0'F8$&)"Y 4H&Y%'3/0&8."0"2@C'/01'?BC/%& *"#*&%'6/4#0":"5/9"4  0.'4:'943'3/0&8.)'55>'54%3$.'5/884.$60"
> "6F%"/0'<>'8/989%6/8'<&09%"58&) R5/8&'F/%.>?@*BKK'Z6'*"#+8%'3/0&8A('Z6'84H&%'3/0&80'?PC'(KK'Z6  0'?SC'
[KK'060'2!=  VC'(Z6)\3TK)K(OW3]K)KGOWI]K)KKG'<&%.$.'9*& "01"5/9&1'#%4$3.'$."0#'RI$1&09".'9'9&.9)'

G_ UGaa66'2JKK'U'IJKK'P XC"
!
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I"#3%&'()*$+,-'./012'345-6%&#$7,8&'+"9%4#7",',-3', 28%49:8&'74,32)"
<=7 @"9%AHT | T'9&T72',<?',-3',28%49:8&2",>7'74,3 ',8'AB'5&&C2'D)8)' @"9%A4#7",7'9&772",EF,A?',-3',28%4 9:8&2'
;G1<0?',%&'28,"-&3"-'%&3'5."7&". $+,-'9&772",G!0?', %&"-'#%&&-="H,D"I'-$97&",%&"-'F7$&)'J45&%'D,-&72 '4K'

1<?',-3>7,%&' . "#.&%'+ #-"K"9,8"4-2'4K'84D'D,-&72 )'L9,7&'F,%2M'ANN'O+'."#.&%'D,-&7='"PB'O+'745&%'D,-&  7)'
;1="H?'Q$,-8"K"9,8"4-'4K'+"9%4#7",';1?",-3',28%49:8 &2, H?'3&-2"8"&2',%&'&RD%&22&3',2'8.&'D&%9&-8 #&'4KEF A’

-3'GI<0'7,F&T7&3' %&,2'4K'8.&'94%D$2'9,7742%+$-#  %,K8&3M-STU'.VO12M'-STU'./012M-SW?)'H,8,", %&
2.45-' 2'+&,-X'LY@)'ZD'N)NBU'ZZD[N)NAU'ZZZD[N)NN A\&62$2'8.8&"-3"9, 883 #IA$D2'$2"-# 8$3&-8]2'8"
88&28)"
A(WRWA++:TNN'R TNN'HOE?"
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I"H$06&'()*$+,-'./012"-3$4&:,'5678"9&'+"4%:#8" 8", &-<=8)"
>?@'5A78"9&',-3'5678"9&'+ 4% #8", 4<"B,<"-'2<,<&'  ,%&%&B&,8&3'C='4:8:4,8'D,<":-"E'FC AG'4&882 >#%&&@ H'<."
"NJ:% 2% - 28 TASY%EI@ %&2;84<"B&S=)'K,;"G'-$488&" ' %&"-'C8B&)'L.&'ES,<+:%;.:8:#=""-"< & $-#%,E<&3' -3
10127#%,E<&3'+"4&'4:%%&8,<&2'H"<.'<.&"[IJG'5AT8") &' 4<"B,<&3'2<,<&'H."8&'<.&'C";:8,%'+:%;..8:#="E'
+'A%:#8" " [0127#%, E<&3+"48'4:%%&8,<&2'H"'<.'<.& '"?%#"- 2&TA'5678"9&'2<,<&'>$-#%,E<&3M'-NOP".I012M'-  NOP
J012M'-NQ@)'J4,88&'C,%2'%8&;%8&2&-<'RS' T+)>U@'V,<"' :E'<.&'8%48&-<#&"E'FCAGW?%#7AG'4&882'>5678"98@'"<
<.&'&%A48&< #&" E'FC AGW"/IJG'4&882'>5A78"9&@) > 17K @'X$,-<"<,<"B&'%6&,87<"+&VLDLV'."#.8"#.<&3'+:3$8,<":-
[E'48,22"4,88=",4<"B,<&3'5A78"9&' -3',8<&Y%- <"B&B=" ,4<"B,<&3'5678"9& #& & &Y %&22":- E'>1@1KAACG'4&8 82'
"2:8,<&3'E%:+./0127',-3'.10127 #96,E<&3'+"4& B&Y2$2 1KAACG'4&882'E%: +'$-#%,E<&3'+'&Z' -3 E'>K@"-'B"<%:"
F[7\7,<4"B,<&3"%'F/]7,4<"B,<&3'+"4%#8" 8'4&88'B& %2$2'$-,4<"B,<&3'+"4%:#8" )'K,<, \%&' % &2&-<&3'2'B,8$&2"E'
%8.8,<"B& H#&-& &Y %&22":-' E<&%'-:%+,8"D,<"-'H'</A 20K*8&B&B2)'K <, %&2.:H-'2'+&-' 'JI'5)'a;h'S)S RF
aa;bS)SAP'aaa;hS)SSA'B&I2$2'<.&"-3"4,<&3HI:$;2'$2  "-#I<$3&-<C2'<'<&2<)"
AdeYARA++>0SS'Y'OSS'KOF@"

oo DMDMAMDIMDMNDMOWW®W
QOO NOUPRRWNRPOOO~NOOUODRAWNEOWOOO-N
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I"HBY0& " Yo()*+#, $SH#+%0(

I"##$%89'()$*+) () *
-"19%6*0%.%'12-((

IHASY8Y' ()$* -."I%*34%5" &) *6 782%) 1*9782%2"-:0*  )'1*&-.1)(%*%%;(%'2- % $<*- 4

%8 () &=>-(%*&)((%/*)I%)24*

2@A0+12#+"0( 0/13#/453/$%($6( 789:1("%0( 7;9: 1( 37TBEBEF7+/H#( 7$13( 44" 1%("1(*/+=+0("3(
0/66-+#+063(>+*+>1($6(3H" Vo1 *+#1">(4H#" %@ (= 3 HAA P BBBC5"%3/6/,"3/$%($6(789:1("%0(
7:9:1(/%(37+(,$#251(,">>$15D("3(?@(=++A1( 284308 "% EVFG( 2+#( <#HS52HBJHSH( 4"#1(
19%0/,"3+(1(J) KB 28RO#+6+#+%3/">(D/<#"'3/$%($6(75D"%(,+>>1(E TS BIIBBEH("#+"1-(E/H(
$#251(,">>$15DL (EHB6"’(E///H(, +#+4+>>5DL(E/*H(13#/"35DL (E*H OVAZ S#EH(ESD (“%0(
$>6",3$#M( 45>41( "3( G@( =++A1( 2B3B( E%FGHBIH "2(DB@HE:H( ?PP( QDB( R2( S( PBP@O(
RR2SPBP?0(RRR2SPBPP2(*+#151(37+(/%0/,"BA&(38562%3T1(3(3+13B

(
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36 I"HHSY8%6'()*+,-./"*%,101,2"&)',3456,)'7,8456,6"+9.9 %,)'7,8.1%)(%,%:(%'6.9%$+,." A$#;(/<=)/,>2.(%,

37 &)((%*,)*%)61,,

38 @AB,C.7%6#*%)7,7.6(*.D"(.E'EF,?3456,)'7,28456,(*E  "/?E"(,(?%.*,?E6(,D*).",)6,9.%>%7,)(,7.FF%*%'(,$%9% $6,EF,
39 (*)'69% *6)$,D%).",6%G(.E'6,)(,0H,>%%I6,#1(1,@IB,K")'(F.G) (.E'EF,?3456,)'7,78456,. (?%,GE*#'6,G)$$E6"&,)(,

40 OH,>%%I16 #E6(,(*)'6#%$)' () (.E',@'LM,#%* [*E"#B1,N**E * D)*6,.'7.G)(%,0,INP1,@5B,4*%F%*%'(.)$,&/*)(E\E  F,
41 2"8)',G%$$6,@?3456B,.",>2.(%,8)((%*,)*%)6<,@.B,GE*# "6,G)$$E6"&Q,@..B,F.&D*.)Q,@...B,G%*%D%$$" & QOB
42 @9B,) (%*.E*,GE&&.66™%Q,@9.B,)'7,E$F)G(E*+,D"$D6,J,MH,>%%I6,#1(1,@'LMB1,!G)$%,D)*6<, @AB,0,&&R, @5B,8S
T&1,U#,V,S1SHR,UU#VS1SOR,UUU#VS1SS0,9%*6"6,(?%.,.'7.G)(%7,/*E"#6,"6."/,!("7%"'(W6,(,(%6(1,,

44 0XY:0Z[&&,@MSS,:,MSS,\|B,,
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