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0-4)="G?/,/KE'=/ 110-5>C01-,"545- 1 41/ #A)="A- " | />H04) 4<<H0AL-5="G/,/'=E512/=42/>1'024,401/ J2/>1' 1 4>/"
=-)CK1/"C=H50"12/"04, /ACNE"=/0/01/>'<,~0/>C, /="/5=C #50"12/"K/=1"0-1)-#>4)'=1 4KHKLE? ACS0LH-5AKZ/>H5"~ >/ "1 -"
/5=C,/"=/5=HH[/e=</OMH0">/1/014-5"-'0/5- N H0'45>"<, -1/~ RHO'K- 1 4,Y/,="45>"=E=1/ | ALOADE"L/=1/>"h- "12/4,"
=14KHHE"40485=1"12/"1/ | </ ,41C, /"45>"=1- ,40/5"

(27" 10(SO/2(>R(2L4(S/>7482( LOM(OEM>(E>3080EEA(KAT4E>S4K (2> FO/KN(3414/02)13(R6 1 620> 1 0FEA(0G2DT 4(6> 176 3024
SR( 101>S0/20BE4N( V+ 1 01K( j601265( K>2M( VACHIA10>KAK( SIA/>HSLA/AN( VBHI' 4=" G/ 4="" ( 2L4( BE)1DGOEEA(
TOBK024K(E07J>1I0J740K(01K(F07I>1I0J0LIS(S/>2>2ASM(45 SE>AIL (A COLK(NCIA1A>KAK (BHY(

(?/'<,-1-0-D="A-,"12/"0-5.CO41H-5"-A"ACDIS=HZ/"451HK - >H/="P$K=0"45>"=4500/5> - I 4H5"451HK->{/="P=>$K=("1-"G41/,S
==CKD/" #+" 45>" U&S1400/>" %V" G/, /" >/ [/1-</>" 45>" A<<f/>"1-" <, /<4, 411-5" -A" 1?/" CI1,48= 1 40" >#405-=140"
<,-K/="G2M0?" <,-[/>"1-"K/" =</ ,41§-54]" 5" 1?/" 14KS-5545K/4>" -G" OEL1- 1 /1,E" 45>"H 1 B C5-5?H=1-0?/ N H04D"
>H405-=140="<D41A-, 1 =6"

(+@')/4>7,="1-0/12/ "GH2"12/ " #V*) %5%4,=//'0, ~C<"24[ /'KATAE>SAK R6102)> L OFEA (0BT 4(@> 196 3024M(>R(+ 1
01K(NCIA18>KAK(BH'GH?"=>$K="45>"4)=-"L-07J>1J0J740K | (01K(nE07J>1J0JOLIS(S/>2>2AS 4N (45 SE>AIL3(NCI
MK , 7M(8>1763024H(0LK(NCJ418>KAK(BH(

>/4)" >H405-=1H0" 545-<,-K/=" =?-CI>" 5-1" /\O//>" @_" 51" 5" =2/" 45>" =?-CI>" 0-514K5" 2HOPSAAMSHIE"
?-1-0/5/-C=E" - {/51/>" 04<1C,/" 1 -D/0C)/=" -5" 1?/H," =C,A40/§" $5" 4>[450/>" <,-0/>C,/" A-," 1?/" <4,114)"
,/>COH-5"-A"4511K->E"P$KQ'G4="C=/>"1-"00/4[/"/407?"$K" I -0/0CD/"H51-"1G -"AC501H-54)" ?4ASBK=2":_SY&4"?/4[Ei
H0?1"0?4K5"A,40 1 /51=2"/40?"0-514K5450"45"151401" 45140/ 5SKH5>H50"=1/"PTHOC,, /" (+@6@2"D/ALQ6" BAAHBHLE" <C, HAHO4 1§-5"
-A" 240ASBK="A--G/>"KE" 1?/H," )H5Y40/" 1?,-CO?" 12/4," A,/ /" =CIA?E> ,E)" 0,-C<="1-""C451C 1 " >-1="PU&=(" EH/D>/>"
C5HA-, BIE" - ,i/51/>" U&1$K"0-5.C041/="G?-=/"AC501H-54MHIE" G4="0-5=H>/,4KIE"f I <,-[/>"0- D <4,/>"1-"1?-=/"
-K14K5/>"C=#50"1?/"=145>4 ,>"<, -1-0-D=6"

101,4= 1 40">4405-=1H0"545-<,-K/="G/,/"/5005// ,/>"1? ,-CO?"- i/ 51/>"0-5.CO41H-5"-A"U&="CGH1?"@ISY &4"=H500/S
>- 1415"$K="P=>3K=(">/ i[/>"A,- 1'I04 1 4"'036"'=>$K="G/,/"1400/>"GH1?"U&="[4"45"4>>1§-54)"0E=1/H5/" ,/=§>C/"
=</0HHO4ANE"H51/0,41/>"451-"1?/"aSL/, R H540", /0k-5"-A"=>$K"C=H50"0/5/1H0" /5045/ 7 H506" (?H="4<<,-40?" D 4>/"H1"
<-==fKD/"1-"-K1485"=>$KSU&"545-<,-K/="n@7"5 1 "H5">H4 1 /1/,"0- 1 <,f=#50"A-C,"0-<#/="-A"=>$K="H5Y/>"1-"1?/"
=4 1/"'U&"15"45"- 1/51/>" 1 455/ ,"PTHOC, /" (+@6@2" ,H0?106"=>$KSU&"0-5.C041/="40445=1"04, 045~/ | K,E-5H0"451H0/5"
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Pa*$Q" 45>" W*)7" /\?HKHiL/>" 45" /\L,/ 1 /IE" 240?" =</OHMOHIE" H5" A)-G" OEL- B /1,E2" 45>" " 12/" NCAMIE" -A"
#01 1C5-?1=1-0?/ B H04)")4K/IH50" -A"KH-<=E"=4 I <I/="G4="A-C5>"1-"K/"=C</ ,fi-,"1-"1?41"-A"D4K/M50"400-,>H50"1-"
1?/" 0C,,/51" LO-0>" =145>4 >N" <,-1-0-)=" -A" 4541- 1 -5<41?-)-0H040" <,40140/6" (?/" 545-SKH-/5085// ,#50"
4<<,-40?/=" >/[/N-</>" 045" K/" /\I/5>/>" 1-" - §/51/>" 0-5.C0414-5" -A" $K=" 45>" =>FK=" GHL?" >HM/,/51"
=/ 110-5>C01-,2'5-K0/" 1 /1407"- " 1 405/1H0"545-<4, 1H00/=6"

THSANEY'40'5/0/==4 E'<, ~1-0-)="A-,"12/"0~5.COA1H-5"~A"ACUIS=HZ /" A5 4K — >H/ ="PSK=(' 45>"=H500/5> - | 45" 451K ->H/="
P=>$K=("1-"GA1/,5=-ICKI/"#+"45>"U&SI400/>"%\" 4, /">/ [ /1-</>"45>"4<<W/>" 1-"< /<4 414-5"-A'12/"CIL, 45= 0 41"
SH05-=1H0" <,-K/=" GH0?" <,-[/>" 1-" K/' -</,4l-54 15" 12/" MAKS-5345K/4>" M-G' OEl- 1 /1,El' #5'
4 1 C5-24=1-07/ NH04)">H405-=1H0="<041A- , 1 2'45>"4)=—"45"12/"45K | 41" | ->/1="$1$'$%'P=/ /'K /-G §"

S 5/'-K12/"< H50H<AY =K. /O /="-A"12/" (+@'GHL2H5"12/"0-5=— , 1HC | "GA4="1-"4==/=="17/"=CHIAKHHLE"-A'545-<, -K /="
4=">HA405-=1H0"1 - ~D="45"-50-0-OF6"(?/ , /A~ , /2" H==C/="45>"Ki-D-OH04)'=4 I <D/="-A" 1 /14=141:0"IC N -C," I ~C=/"

1 ->/1="G/,/"0-0/01/>"45>"C=/>"R>/(2L4(TOBKO2> 1 (>R2LANA(101>S/>74N(2>(K42402(S/VS 0/A 26 5>6/M(OM(TFAE(
OM(KOMNASD1024K 26 5>6/(B4EM5"12/" | =>/1="CIHZIS0"1G-" | /14=1410°K,,/4=1"1C N -C,"0/N'IE</=5"

Llama heavy chain Single Variable
antibody (HcAb) Domain (VhH)

A\%/ \&‘/4 =) f 75 kDa 13 kDa

Light chain fragment
(25 kDa)

=

Functional
) BS

- Yf
HST

Partially-cleaved heavy-light Vh
chain fragment (75 kDa) H o :

3 " 6 His + Cys

Heavy chain fragment
(50 kDa)

8.8 nm

11.9 nm
Conjugation of the 75 kDa Ab fragments with activated QDs
through sulfhydryl-amine cross-linkage

)036/4( " 10XOX"V1,41/08/="A-," - #/51/>"0-5.C0414-5" -A"1?/" ACIS=HZ/" PI/ALQ" 45>" =H500/5> - 1 445" P,H0?10" 451K ->1/=" GHL?" 1?2 /"
=/ 110-5>C01-,"545-0,E=14)="C451C I ">-1=6"

-4RIR (/" 451K ->E"PSKQ" ,/>COIH-5"GH1?" 1?2/, />CO50" 40/51"P) $0" & ((" - ," 75%*$" 45>"1?/"=1,41/0E" -A"0-5.C0414-5"-A"1?/"
,/>C0/>"$K="GHL?" U&=6" (?/" $K"A,40 1 /51="1241" N 4E"K/" -K14H5/>" 4AL/ " 1?/" SH=CDAE>/" K-5>" 00/ 4[40/" 45>" 400-,>H50" 1-"
>fAd/, /51", />COU-5"<,-1-0-0="4,/"1?/"$K"HO?1"0?445"A,40 | /512'BK"?/A[E'0?445"A,40 | /51'45>"<4, IKANE"00/4[/>"$K"?/4[EQ

H0?1'0?445"A,40 1 /516"5"12/14=1"04=/1"-5DE"1?/">H=COM>/"K -5>="-A"1? /" $K"2450/", /Ok-5"PW) ("4, /' 00/ 4 [ />"45>"1?4="<,->C012"
15'0-51,4=1"1-"1G-"M,=1'<,->C01=2'"G?/,/"1?/"? /A[E"45>"M0?1"$K"0?4H5="4, /"0~ | <V/1/IE"=/<4,41/>0"12 /" SK'KH5>H50"=1/"PXV("
0- B <-=/>"-A">HMM/,/51'<4,1="-A"12/"$K" 2/ A[E"45>"THO?1"0?445="="51401"45>"AC5014- 54NE"40H[ /6" (?/"0-5.CO414-5"-A"V%aas
401[41/>" U&=" GHL?" $K" A,40 1 /51=" 0/5/,41/=" 545-<,-K/=" GH1?" 4" 2HO?IE" H I <,-[/>" AC5014-54MIE" -A" HO45>S5=</0HAHO"
,/0-05H1§-5"45>"Ki5>4506"$0)"-K./01="4, /'=?-G5"1-"=04)/§"

"3L28" (?/"L4541- N EN'-A"45"CIL, 4= 1 40"545-<,-K/"/5085//,/>"A,- 1"0/5/1HOANE" B —>fAt/>"=H500/5>- 1 45" 451K ->H/="45>"
=/ 110-5>C01-,"a>V/el5V'~C451C 1 "'>-1="45>"1?/",/=CI1"-A'" B B C5-?4=1-0?/ B H04)"4<<MH041{-5"-A"1?4="545-<,-K/"1-"005H04]"
>{405-=="C=H50"KH-<=H/=6"V0?/ D 4140",/<,/=/51411-5"-A"1?/"= 1 4I1/=1"AC501H-540'04 1 4"4514K->E"A,40 | /51"P4"=H500/5>- 1 45"
A51HK->E"P=>$K" - ,"M?WQQ"45>" 45" ClL, 4= D 4))' 545-<,-K/" /5005//,/>"A,- 1" 4"a>V /el 5V U&" 45>"=>$K="[#4"=>$K" - ,{/51/>"
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0-5.C0414-5"1?,-C0?"1?/" Wh=1aE="M5Y/ 6" =>$K="G/,/" aSl/, NH540E"AC=/>"1-"4" 2/\4?H=1i>15/" 140" A- " 1?/" >/1/0l-5" 45>"
<C,fA041§-5" <C,<-=/=1" 45>" 45" 4>>{11-54)" aSl/, 1154)" A,//" OE=1/K5/" ,/=§>C/" PKIC/Q" G4="151,->C0/>" A-," =</OHA0" =H1/S
>H,/01/>0"- #/51/>"0-5.C041-5"-A'=>$K="CH1?"1?/"~C451C 1 ">-1§" (?/"=>$K"451H0/5KK5>H50")- -<="4,/"=?-G5"15"KIC/}"'1? /"
=>$K'=1,C01C,/"G4="4>4<1/>"A,- 1'1?/"+&X"=1,C01C, /8"

'5"-,>/,"1-"-K1445" 1 /14=141H0"=<,/4>"-A"?C 1 45"K,/4=1"1C 1 -C,"0/0="t5" BHO/2'W*) 7S-[/,/\<,/==#50"?C 1 45"VmS
X)J"K,/74=1"0450/," 0/0)=" G/,/" §5./01/>" t51,45?/<A1H0ANE" K5" B -C=/" / N K,E-=6" $AL/," JS_" N -51?2="12/" 1H0/"
S/[N-</>"< K 14,E"1ICH -C,="15"1?/"[/," 45>" 1 /14=14=/="#5"1?/"C502" 1/=1/=1" 0 /=/51/ HC 1" 45>" K, 4H56" '5"
4>>1f-5"1-"-,045=0"G/" ?4[/" ,/0/H[/>"K-5/" 1 4,,-G2' K)-->"45>" 4=0§140" AICK>" =4 | <0/="A,- 1" 1?/=/" 1 H0/"1-"
[40>417"8"1$"$%" /5085// ,/>"545-<,-K/=1" /606" A51HW*) 7"=>$K"0-5.C041/>"GHL?" U&="PW*) 7SU&("4=">H405-=140"
1--0="1-">/1/01"1C 1 -C,"0/M=6"+,-1-0-0="G/, /" /=14KNH=2/>"A- " M\A1{-5" -A"KD-->"= 1 /4,=0" OEL-=<}i5="45>" 1}==C/"
=H>/="-A"K§-D-04040"=4 1 <D/="<,f-,"1-"§ I B C5-=14K550"GH1?"545-<,-K/=6"$54)E=H="G4="</ ,A-, 1 />"KE"4>[450/>"
140,-=0-<E" 1 /1?->=0" {500C>H50" 0-5A-040" 45>" B CIlS<?-1-5" AC-,/=0/51" 1H0,-=0-<Ef" (C N -C," 1==C/=" 45>"
Ki-D-OHO4D" =4 B <D/="A,- 1" 1C 1 -C,"K/4,§50" BH0/" 1?41" ?4>" K/ /5" -,1?-1-<H0ANE"#5./01/>" GHL?" W*) 755/041H[ /"
?C 145" %&$S%XS7J@"0/0="H51-"12/" 141 0 4,E"Q)45>" G/,/"C=/>"4="5/041H[/" 0-51,-D=§"+,4-,"1-"1C I -C," 0/0"
#5.7018-5" 4" K,/74=1"1C 1 -C," 0/00=" G/, /" 4==/==/>"A-," 1?/H," W*) 7" /\<,/==H-5"KE" ¥/=1/,5" X)-1" 45>e-," A-G"
OE1- B /1,E6™

$'=/0-5>"1/14=1410'K,/4=1"0450/," 1 ->/1'G4="/=14KIH=?/>2"1?/"X(58:8" D ->/16"W/,/2'1? /"X (58:8"?C 1 45"
K,74=1"0450/,"0/0="G/,/"5./01/>"51-"1?/" 1 4 1 1 4,E'0M45>"-A"'5C>/" BH0/]"4>>HIH-540E"4"?-, 1 -5/"</W/1"G4="

i I <0451/>"%51-"12/"5/0Y"-A"/40?" | -C=/"5"-,>/,"1-"=C<<-,1"1?/" 1 /14=14140"=<,/4>"-A"1?/"1C 1 -C,"0/0="PTHOC, /"
(+@6706"(?,7/" 1 -51?="4p1/ "15./014-52"1C 1 -C,=">/[/)-</>"45>"1{0/"G/,/"=40,HH0/>6"+,§ 1 4,E"1C N -C,=2'0E B <?"
5->/=1'-,045=0'K-5/"14,,-G"45>'K)-->"= 1 /4,="G/,/'0-0/0L/>145"- >/ ,"1-"[4H>41/"8" 1$'$%"/ 5045/ / . />"
545-<4,1400/="/606"451HW*) 7'=>$K="0-5.C041/>"Gi1?"U&="PW*) 7SU&]"4=">4405-=140"1- -)="1-">/1/01"IC I -C,"
0/00=6'$="=?-G5"M5"THOC, /" (+@67"4'<,f 1 4,E" 141 1 4,E'X(8:8"1C 1 -C,">/[/1-</>"5"1?/" N -C=/1"400- 1 <45{/>"KE"
1 /14=141H0"=<,/4>"-"1C 1 -C,"0/0="k5")E B <?"5->/="45>"1?/")C508"

VA
"G

Yttt 4-) ./

1 /0"0/01/2'$"3"0" ) ~1) 5
() ($I6/TOU-")0, /0(-8

)036/4(" 10X9X'%/14=14110" 141 1 4,E"1IC N -C," D ->/1"-A'X(58:8"0/1)=2"-,1?-1-<H0"IC N -C," B ->/1¢"
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TC,1?2/, 0 -,/1'4'<,-1-0-0"G4="/=14Kl=?/>"1-">/<H01"1?/" R HSHR C 1 "4 1 -C51"-A"1C 1 -C,"0/M="KE"1?/"C=/"-A"U&S
W*)7"545-<,-K/="§5"0E1-=<}5=2"0-514#5450">A/, /51"4 I -C51="-A"?C 1 45"W*) 7"-[/,/\<,/==#50"1C I -C,"0/0="
45>"1 -5-0E1/="0-00/01/>"A,- 1'4"?2C 1 45">-5- §"

V</OHAHO"KH5>H50"-A"45" 45 11SW*) 7"=>$K="0-5.C041/>"GHL?"U&="PW*) 7SU&Q'G4="AC,1?/,"0-5M, 1 />"5"0- I <4 f=-5"
1-"0-51, -0'U&I5"KH-0-01040"=4 § <0/="-A"1?/"?C 1 454Z/>" 1 /14=14140'VmSX) J'K,/4=1"1C 1 -C," 1 -C=/"1 ->/%6"(?/"
C50-5.C041/>"U&="PU&Y",/=Cl1/>"{5"4"G/4Y"C5=</0HA0"K40Y0, -C5>"=1445450"PTHOC,, /" (+@6J2D-G /,"<45 /16"

)036/4( " 10XQ6" %610, —=0-<H0" 1 40/="=?-G"=1445150"A-,"W*) 7" <, -1/H5" /\<,/==/>"15"1C 1 -C," 0/0)="1?41"15[4>/>" 1?(/" 1/=1/-¢"
V/0-5="-A"1/=1/="G/,/"-K14§5/>"A,- 1 "1?/"?C 1 45HZ/>" 1 /14=141H0"VmSX) J"K,/4=1"1C 1 -C," I ->/06"#-550-5.C041/>"U&="
PU&Q'G/,/"C=/>"4="5/041i[/"0-51,-1"P-G/,"<45/1)"'45>"451HSW*) 7"=4500/">- 1 415"4511K->E"0-5.C041/>"G1?"~*C451C 1 ">-1="
PU&SW*) 72" C<</,"<45/W"' G/, /" C=/>"h-,"1?/" =14H5H50" -A"W*) 7" /\<, /==/>"-5"1C 1 -C,"0/0=6""5"0,//52' IC N -C,"0/0="G/,/"
>/1/01/>"KE"U&SW*) 7"45>"15" , />1"5C00/H' G/, /" =1445/>"C=H50" &) $U_§"'5"0- I <4,1=-5"1-"0-5.C041/>"U&=1"C50-5.C041/>"
U&="-5IE",/=Cll/>"#5" BH5-," C5=</0iA0" =14H5450" A" O/M=§" (?,//" >HA/, /751" 1 405iA0414-5="4,/" =?-G5§" (?/" G4[/1/501?"
/\OH141H-5"C=/>"A-,"=4500/" >- 1 445" 451HK->E"0-5.C041/>"1-"W*) 7" G4="8F "5 12'45>"A-,"&)$U_"G4="93J"5 1 {"%-C51H50"
1 />HC DR"aE1l-=/4)"9F6"V4 1 /" \<-=C,/" W /="G/,/"C=/>"h-," 40" §==C/="=1405/>"GHiL?" /§1?/," U&" - ," U&SW*) 7" 45>"A- " 4]
1 405HAH0414-5=6"

"L4(101>S/>74M(F4/4(2L41( TODKO24K(DL( F%"*9(>T4/4dS/4MN13( 7/40M2(265>6/(d41>3/0RM(V™ *J: < (5 >K4Hl(
BIDLI(NCIFU"OX(W/,/2((C 1 -C," N 41/ j4V'h, - 1"12/" | /14=14140"X (58 : 8'K, /4=1"1C N ~C," 1 ->/1'G4="0-0)/01/>"45>"
C=/>" A-," 12/" [AW>A1-5" -&' ULSW*)7" =1M54506" V</OMIO" KI5>H50" —A" A5LW*)7" =H500/5> I 485" 451K->E"
0-5.C041/>"GHL?'ACA51C 1 $>-1="PW*) 7SU&QY'GA="0-5M, I />"5'0- I <4,}=-5"1-"0-51, -)"U&="}5"KH-)-0t04)'=4 | <)/="
K12/ 1 /14=1410"K, /4=1"1C 1 =C," N =C=/" N =>/0' (C N =C," O/0=" - [/,/\<,/==450" W*) 7" G/ /" >/1/01/>" 15" 12/"
<HI4,E" B4 14,E"1CH-C," C=#50" U&SW*) 76" (C 1 -C," 0/0)=" | /14=14=12/>"H51-" )E I <?" 5->/="45>"IC50" G/, /"
>/1/01/>"H5" 11==C/="C=#50" U&SW*) 7" 4=" G /' '5" 0~ | <4,#=-52'12/"C50-5.C041/>" U&="PU&">/ I -5=1,41/>"15"4"
G/4Y"5-5=</0M0"K40Y0, ~C5>"=144550"P THOC, /" (+@682", 0?1 I 40/ (6"
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)036/4(" 10K:X'&/1/011-5"-A'K, /4=1"0450/,"0/0)="15"4" 1 /14=14140"X(§8:8"1 -C=/"1 ->/18"(C 1 -C,"0/0="G/,/">/1/ , 1 i5/>"KE"
Wo*"=14#550"C5>"KE">/1/014-5"-A"U&SW*) 7"1?41"Ki5>"=</O#AHO4DE"1-"1C I -C,"0/M="/\<,/==H50"W*) 7"<, - 1/H5¢6"

*>(165 5 0/M4(2L A0 1K6M2/0E(>628>5 4N(>R(" 1 01 BE6KAS(

o &HA05-=1H0" 4==4E=" A-," K,/4=11" <,-=141/" 455" IC50" 0450/," C=H50" =->5=141/" 0P4<=" GHL?" 12/" CL,45= 0 41"
545-<,-K/=" Kd=/>" -5" HOPE" - #/5141/>" 0-5.C041/=" - =H500/5>- I 445" 451K->H/=" 45>" AC-,/=0/51"
=/ 110-5>C01-,"545-0, E=14)="

o &H05-=1H0" 4==4E=" A-," K,/4=11" <,-=141/" 45>" IC50" 0450/ ," C=H50" WACk>$=141/" 0P4<=" C=450" W 40,-=<?/,/="
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