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(=) ®Zr-Immuno-PET 71474
BLRRBIASEEY) (mAbs) H AT 2RISR TR - HAB0aR M mAbs $5E%HH 2001
Y 40 (F3RTTHE-RE 2013 YRR 570 (B357T - RZBELIESHLER mAbs B EE %
EERE R G(19G ) EZ{F Ryffbifl (antagonists ) » AR 52 A s Bz 5 ( receptor tyrosine
kinases ) BAENTHETZR Rl S EIERS (K HIRASRENRS - SLE(HYT mADbs FYZ & TERDGHRESR
CACHE T $E8T— mADbs (S - LIRS EST  #r—Q mAbs T LIy B LU 26 (B -
1 BEAETAE mAbs @ BTG TASHIMEAL - Mo LB SR AR Z BRAVAS & - T
InptAs ARV ARRE S B RVARRE S (ADCC) FIffRs (I EAREE: (CDC) -
2. fBGEEY) ey (ADCs) @ 1B BLEEYIRIEEET IR IERE IR E (BER » (H— B E1EMERED
fir - (EATRER G IREED) -
3. HIfeeha s By mADs @ IS SEHTRSRE SR e e SN - SR AR SR S
4. ZIEEEYE mADs @ iE S AGRE EING AR 2 (B DA ERYEUR - FR0L S mAyaReseR -
5. Fl& mADs TS SRR B EMIDhRE MEEE A R E— L TROL S BIGHONE -
6. MADb }5 BX AL E e R EEY) - AIEIBTRE (single domain antibodies ) ~ #Efit
fiz (affibodies) ~ ZoK#7ife (nanobodies) % - B4Vl AR NI T8 > HITEA
=R SRR T -
2 2~ #Hr—ft mAbs (IR

Product

Companies

Tech platform

Target; indications

Phase

Gazyva
(obinituzumab)

Roche

Glycoengineering

CD20; CLL, NHL

Registered (CLL;
USA); II (NHL)

MEDI-363/KHK4563 Medlmmune,/Kyowa Glycoengineering IL-5Ra; asthma m
(benralizumakb) Hakko Kirin
AME133v/LY 2469208 Mentrik/Eli Lilly Glycoengineering CD20; follicular lymphoma 11
{ocaratuzumab)
CDX 011 Celldex/Seattle ADC GPNMB; breast cancer 11
(glembatumumab vedotin) Genetics
RG7593/DCDT29808 Roche ADC CD22; lymphoma 11
(pinatuzumab vedotin)
RG7596,/DCDS4501A Roche ADC CD79%; NHL and DLBCL 11
(polatzumab vedotin
SAR3419 Sanch ADC CIx9; NHL 11
MT103 (blinatumumakb) Amgen BiTE CD19 and CD3; ALL 11
CT-322 Adnexus Adnectin VEGF: glioblastoma multiforme, 11
(pegdinetanib, angiocept) (now Brstol-Myers Squibb)  (non-immunoglobulin colorectal cancer, NSCLC
ligand)
AGNI150998/MP0112 Allergan DARPin (non VEGF and PDGFR; wet AMD Ik
immunoglobulin
ligand)
MEDI-551 Medlmmune,/ Glycoengineerning CD19; CLL, DLBCL 11
Kyowa Hakko Kirin
GA201 Roche Glycoengineering EGFR; Solid tumours 11
(RG1760/ROS083045)
KW-2871 Life Science Pharm/ Glycoengineering GD3; metastatic melanoma 11
(ecromeximab) Kyowa Hakko Kirin
LFB-R593 LFB Glycoengineering RhD); RhDD allo-immunization 11
(roledumalk)
MOR208,/Xmab 5574 MorphoSys/Xencor Fc amino scid C19, CLL, ALL, NHL 11

mutation

ADC: antibody-drug conjugate; ALL: acute lymphoblastic leukaemia; AMID: age-related macular degeneration; BiTE: bispecific T cell engager; CLL: chronic
Iymphocytic leukaemia; DARPin: designated ankyrin repeat protein; DILBCL: diffuse large B cell lymphoma; EGFR: epidermal growth factor receptor;
GPNMB: glycoprotein non-metastatic melanoma protein B; IL-5Ra: interleukin-5 receptor-a; NHL: non-Hodgkins lymphoma; NSCLC: non-small-cell lung
carcinoma; PDGFB: platelet-derived growth factor B; RhDD: rhesus D antigen; VEGF: vascular endothelial growth factor.

Modified from Evans ] ef ai!
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Fo T W RE RS E N Re Y i A0 E RS — 10 O TR - 33088 17 395-89 S (b T
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ik~ EEE - KRR AIAAE S - EERE A SR PET Bt > S8R B EE /Y
[FEr 2R - e [E i 2R AP e e s B [ SR e G Y B R T A UCRC ~ FRBYBERRDTAR
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(t =100.3 /INEF ) BiE Ry Immuno-PET Ay (58 - $5-89 FR B i B G |(DFO) TGS & -
MitiL-124 = DUEREELpTAG T VAR E R IR AT & - 35-89 B HIRHIEFEM R - NILE DU
MR ETR - EGuREAREA - M - Bt-124 FIEr{e4in -PoReny - B AR IEER -
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Folm RS B2 B PR TR T A, -
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1. ZEEHIEGTAGHIELS] © B Pty R 1 DIECR AR EGS S AEEy g 5 -

2. EHMEELIRE © JFBkA$E-89 F1$%-89-DFO A& B EZ/ NI 5% - JiBiAY$E-89 HIAE
S AR RS TR E -

3. SEME: - BRI S M R ZEYIE R MREE R B IR e B HRGYINIER )
JE/INA 5% - T ADCs #i S MERRECHT - TERERREEY) AR AR TS IR -

4. HNE ¢ FECHTE Ry R AR SR -

5. &hamlE ¢ HARDURGHY RN RENEA FEZ BIDTAG IS BRI U MRS R 2 2 - A
LR R R AR RS &S -

6. MESFFRM:  EmELENER

7. SR ¢ AL SR A A A A AR DA R A I

8. fREMt: - ERENEEET - $5-89 UGB R E M -

B ETH HA B HECRES-89 AR TUAGHY A E I Ze &= - DARERREE i S TR A FRAREE -
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() EE&HFETEE (chelator conjugation )
R THIR B BT Zr-89 4EE o WMEAL BPIEIIN LEEN - BRiL#E B

( Desferrioxamine B, DFO ) J2E#/R FHE——TFEHA Zr-89 stV &/ - 1 B ATEER L H
VB ERFEETIRE AR 2 1E((E 18) » (f H ELA S Orel iy VU 400 -N-3R S0 R Bah 822
(TFP-N-suc-DFO-Fe ) /2% 57 #UAL1k-DFO (DFO-pPhe-NCS) Eififig et ss & -
155 DFO #&hieVE &Y)(mAD-DFO) - ] TFP-N-suc-DFO-Fe #fm/E mAb-N-suc-DFO
WIRRIE ~ W DU R S8 T-aHake t B S R UASAYLL ] (chelator to antibody ratio, CAR) » {Hf
B AR 25— (AR R - SIS R - B E B LB TR B ARSI
B o HHEZHY » (1H] DFO-pPhe-NCS 415 /& P Bl B P - B e AT 99 lReR 28 - (2
MAb-NCS-DFO 85 FEE » FE RS540 CAR &all 5 L - et e PiRS oiE TS

FifEG - GBI TFP-N-suc-DFO-Fe #EfTHES - N Rt e H ] DAIAIE CAR -

A jju
A
g_/“i} T o-N e /\. b._ |
NP e (\ L /> NaiCOs, pH = . <\ p EDTA, pH = 4,
- II 7 agueous buffer B A5°C, 30 min

HM o .
u}—\/JLN.C a E —_— {&W\ "
ka\roﬁp + HN— PPN Jk"—\ﬂ’n_ SEG Purification
[s]
F Uu ue
H H
r_'f;/r. o "»._\
g % Lo
M HO=N - ol o - -
BH [N (™ 4
<_f - /\\ /\ S i d QN ( /)
HN o HK oo v 1
,}v—\‘_JL pH = 7, £l 60 min A 8 o e |
d , - o 1
H— N
W J\"AT ‘ SEC Purification W?‘.J\/\E’ H
e o
B oy N

éjh:m H_:;}_ (\\ //\‘dazco, pH =8,

HK =] agueous buffar
Df}—\\_,JLN,DH i /@,HCS 54‘-5(:[: —
— urification
l\/‘\_—”\: p + Hgh |
H H
O, N 0. M.,
0 () . Eo/ K; @ B
N g 4
:;‘B"_ -y I| [ Zr", HEPES [ o — -y
HA ful pH = 7. rt, 60 min N
g — 0, _ "N
d w .JL Jf;]’ SEC Purification d T\,\,\ JHL @ bl
NN ’

[&l 18 ~ ER#IR_E 2 & Zr-89 ﬂ‘%ﬁnﬁ“ﬁaﬁ
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1. TFP-N-suc-DFO-Fe f#& i 774

PEEUEAE 19> APV ER AR5k 2- Hor 100 mg/mL gentisic acid J27% 77 Z5#TREICE. >
HEaRRar g A E RN e - nhikiE TR Lt - IR (EREE HERED B H S eER %
HRpf] > AR TH AR R SRS A A 1 #E (& - mAD-N-suc-DFO-Fe Ryisgtath » fERBEIESE
Ptk G 2R EVE G > BT DUR] DU A A B A 1) A B 5 B S A SE R -
MADb-N-suc-DFO A LUSEIRFAE 4 FE/KFEREKR - FEIA SRR A E TS -

Modification with TFP-N-suc-DFO-Fe

5 mg mAb

A FA0.9 % NaCli# B2 i8R 970 L —— FH0.1 M Na,CO52mpH 9.5 - 9.7

e - 1. 1A 50 pL 100 mg/mL gentisic
— gﬂﬁﬂf'ff_ﬁébm*e BEER, prm305m——  acid (pH4.0-45)
(BERKLE) 2. H0.25 M H,SO 7@ mipH 4.2 - 4.5

EHRFE | 35°C - 500 rpm o
50 uL 25 mg/mL EDTA PM . ZREMAEeE

—— LIPD-10E1HET4E(E - 78/%0.9 % NaCl

19 ~ TFP-N-suc-DFO-Fe &7 fE

(1) N-suc-DFO-Fe ##£ Rituximab $iis

AR HiAe R Rituximab » 22— (E A 7Y ASH CD20 By A B ik & BEARPTAG - i
Y CD20 £ RIS B MEERAHAZRHE > Rituximab w1 FHACERERA B IREEER S % fir
AERCHTERIA » BREEMEESR ~ A MRS B R ~ BT FE AR LS B RS R o
TSN E% - BLH —2E Rituximab-N-suc-DFO-Fe #17 HPLC 43ffralE 20 » 5 280
MERFFRIE EEREE - R EEIREE] Ky 15.49 oy §i » U 7E 98.47% - H 430 nm 7 RAFHIH
TR > 15.39 rdsEHiae EAVER - LEBIG T 59.58% - [fif 25.70 7y R R RES B
RIS - ENIEE S REH TFP-N-suc-DFO-Fe /& Rituximab [y 2 {5 5L/ & » ATRAAR
PEGMERY CAR 45 1.2 < [E] 21 £ PD-10 4l L&ESR - nI LIS IRPTASRE i S AF 56 6
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E1E By Rituximab-N-suc-DFO 1/ ©

Py Sefe
EHes 7 }3 Ff LJ\/H:
mAU
0, ne ulti 1 nm,4n
08.47% % POA Multi 1 280nm 4
200 &
|2
1=
-
100 | &
« ! \ L]
® g
o . —
| T T ) T T T 1
0 5 10 15 20 25 30 35
min
mAU
59.58% = 40.42% PDA Multi 2 430nm,4nml
] . ['g . -
2 \ | & \ 2
T g
Il A
1 | [}
/ fll |
0, / / _—
T T T T T
0 5 10 15 20 25 30 35

20 ~ Rituximab-N-suc-DFO-Fe > HPLC 4347455 » F 5k 280 nm JFEIRUL » N5 A

430 nm SRR

Fraction | UV 280 nm
1 -0.001 y
2 -0.002 —&— Rituximab-N-suc-DFD
3 -0.002 05 ]
4 -0.001
5 0.033 E 02
6 0.248 8
7 0.343 014
8 0.143
9 0017 007
10 0.002 12 3 4 5 6 7 & 9 M 1 ow
11 0.001 Fraction
12 0.002

21 ~ Rituximab-N-suc-DFO-Fe 2 PD-10 4fi{E455: -

(2) N-suc-DFO-Fe & Durvalumab $ifg

A {E BT B Durvalumab

“*E)EH N /III

SREERY5E = NRALDT PD-L1 Bfk

igs » B rsfna BLE Cimmune checkpoint inhibitor, ICI) » {EFTERYAE PD-1

(programmed death 1) /PD-L1 ( programmed death-ligand 1) #R{¥ - fg&EL PD-L1

G T YAy PD-1 ZHe4s &

%18 H
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JZ W PR - FRebfERg b g i PD-L1 > I EL PD-1 845 S » BIRILEE
IR T 4HAE S S FERYERUE. - Durvalumab #5 R AIFILIER > BB N RE A
SR S B R ARG -

RAHELT 2 {ER[F] TFP-N-suc-DFO-Fe FERISIE - 73l 2 (SR SR 6 (%5
B SR IE% » B+ —5 Durvalumab-N-suc-DFO-Fe #7T HPLC 43 40El
22-23 » 4 280 nm ARG BAIF [ By fy 15 4388 e A - SHEERE 98%LL I - Hy 430 nm
WRETE 2 SRR 6 S ER CAR ST HI4 5 0.73 B 2.1 > ArLARg N
TFP-N-suc-DFO-Fe [ i & » 7] LAFET CAR - [&] 24 J5y 2 (%55 & HY PD-10 4fifb45 % -
A AR RS i = (156 6~8 8 AT LUR G 4& 3 B {F £ Durvalumab-N-suc-DFO #
fn o JEIE PD-10 4lifk1% - BT —2 HPLC J3AfraliE 25-26 » A DI#EH CAR Sify
AR E - MR A TSR - T ELSERSRe - TR AR

JERs[E = DTPA & -

mAU
200] 98.41%_ |3 PDA Multi 1 260nm, anm)
| l=
E
|
|l
1004 [
- -
o | | ©
8 /| 2
0 ¢/ 8 _
T T T T T T T
0 5 10 15 20 25 30 35
min
mAU
- - PDA Multi 2 430nm,4nm)|
36.29% 5 63.71% ﬁg ! "
21 > |
\‘4 fﬂl‘lf \ | F
| |
| |
1 I [l
| A
[ [
] i { i
\ [
o e
T T T T T T T
0 5 10 15 20 25 30 35
min

22 ~ Durvalumab-TFP-N-suc-DFO-Fe (2 {25 &) HPLC 73Mr455E » 755 280 nm
BRI > N 77 Ry 430 nm Rz R UYL
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mAU
2007 98.57% (3 DA Multl 1 280nm.4nm
\ e
e
I
1 |
100+ I
] 3 || =
L] 1 o
] o | =
] o \ @
o Ay A - —
I T T T T : .
0 5 10 15 20 25 30 35 40
min
mAU
g 35.16% & 64.84% |\3 PDA Multi 2 430nm,4nm|
=] . 1\
] \ B
5 i |
| f
{1 /
0 o S —
e
0 5 10 15 20 25 30 35 40
min

23 ~ Durvalumab-TFP-N-suc-DFO-Fe (6 {25 &) HPLC 73Mr455E » 75/ 280 nm
BRI > 77 By 430 nm Rz UYL

Fraction | UV 280 nm
1 0.002
04
2 0005 —a— Durvalumab-N-suc-DF Q|
3 0.000
034
4 0.001
5 0.049 £ 02
6 0.219 g
7 0.310 041 4
8 0.130
9 0.024 001
10 0.011 f 2 3 4 5 & 7 8 3 10 1 @
11 0.010 Fraction
12 0.013

24 ~ Durvalumab -N-suc-DFO-Fe 2 PD-10 #fi{b455R -

%20 H



mAU
100 90.25% & PDA Multi 1 280nm,4nm
|
N
50+ .' |
=~ 29 || -
2 ga | | 5
0 _= =/ 2 _
— - — _—
0 5 10 15 20 25 30 35
min
mAU
AS PDA Multi 2 430nm,4nm
=
=
K
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A
D.D-M. bt L e
T T T T T
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min

25 ~ Durvalumab-TFP-N-suc-DFO-Fe (2 {ZEF &)&4li{t1& HPLC orassE » E A
280 nm Rz FIR UL T U7 By 430 nm Rz Rk UL

mAU
100 86.41% = PDA Multi 1 280nm,4nm|
N2
\[2
|I I
50 I
g - - |
] geg | I\ =
S —w | -
ol ~ . e\ = ,_
- ———— — — —
0 5 10 15 20 25 30 35 40
min
mAU
j =~ PDA Multi 2 430nm_4nm|
] 78.96% ;’-ﬁ
2,- \II:
- )
] |
] . f I! ~
9 E | I| E
] g f g
(N ——_ A
UL | U T T T T T T
0 5 10 15 20 25 30 35 40
min

26 ~ Durvalumab-TFP-N-suc-DFO-Fe (6 {Z5 R &=)4&4ti{L% HPLC sirgssE - Bk
280 nm R 5 Ry 430 nm Rz R

2. DFO-pPhe-NCS #:&1i8 HE
FaMIEAE 28 > SEAPER ISR 3 - R &EEE+ & 755 mAb-NCS-DFO ~EE »
{eiF 50 Mm sodium acetate + 200 mM sucrose 2R > B DUCECATFIE 4 FEKES - Bra e

A iR R 2 mg/mL (K% 5 3505 - DFO-pPhe-NCS FLEAE DMSO > % & DMSO

%21 H



S RAAENERRTFHFER 2% - mAb-NCS-DFO R DAIRF(E-20 E/KFET 2 flH 21 -

Modification with DFO-pPhe-NCS

SImAY e 09 % NaCliE R EBR1000 sL—— F0.1M Na,COmipH89-91

MAEEME  BARE  37°C- 550 pm UAPD-10EEEATARL -
DFO-pPhe-NCS T mENE — &&50 Mm sodium acetate +

200 mM sucrose (pH = 5.4-5.6)

& 28 -~ DFO-pPhe-NCS #5712

(1) DFO-pPhe-NCS $### Durvalumab #ifg (56—)
[ F 4748 £ Durvalumab - [ 29 % PD-10 SU{E455E » BT USSR PRI AE Ra L
% 6~8 % » FTLUR & E 3 B 1FE & Durvalumab-NCS-DFO # i

Fraction | UV 280 nm
1 0.003
0.4
2 0.002 —e— Dunvalumab-NCS-DFO
3 0.000
034
4 0.001
5 0.063
E 024
6 0.274 é
7 0338 |
014
8 0.145
9 0.019
00 4
10 0.004
11 0.007 Tz 5 4 5 & 7 8 o 1w 1 1
12 0.011 Fraction

29 ~ Durvalumab-NCS-DFO » PD-10 4fi{R45 5 -

(2) DFO-pPhe-NCS #2# Durvalumab $if8 (56 )

{8 FIPiAG R Durvalumab - [ 30 £ PD-10 &l{L&EER - o] LIS R GRS i e

%22 H



5 6~7% > FrLUREE 2 B 1F & Durvalumab-NCS-DFO ££/5 -

Fraction | UV 280 nm
1 0.003 04
2 0.002 —— Durvalumab-NCS-DFO
3 0.000 03 4
4 0.001
5 0.032 £ 02
6 0.246 b=
7 0.363
0.1
8 0.157
9 0.032
0.0
10 0.018
11 0.021 1‘ 2| 3 4 5 é ? s 9 1|0 1‘1 1|2
12 0.018 Fraction

30 ~ Durvalumab-NCS-DFO > PD-10 {455 -

(F) #5-89 HuatMmE i 2 hmst
TCA FFfi FHI3%-89 &5 BV cylcotron » BATE LA E [ F1945-89 ARG » A

FLALTEAEHEIARME > FrRAEF] EAHE T (8 - e LRSS - TCA fE55-89 BEaehs - #0
FELPEE FHES PR EVDTRRETTEE - AR ERTHHMEIEE: - (EH/ 0 ERVTTAGHET TR -
591 > TCA Gi5-89 GRS R e FIEE Bef - Ehait e CE &R E -
DN EHIEREE - $5-89 RET/UEANE 31 - AP ERAI Rk 4 - A mADb-N-suc-DFO ER
MAb-NCS-DFO  iyEsEAZA IR - ZRIER BE IV IRGEERAIE - S5HNE e 774
AR~ > ARy TCAFELENEEIE I > mAb-NCS-DFO /Y ITLC $5REGKH » HAHE
FCHREEAE R, - AT ACOAH e L R A& (Spinfilter) i MU L ERAEE - ITLC BR Spinfilter f1ys
ANE b SRt ss% 5-6 -

% 28 H



—> 1. mAb-N-suc-DFO-Zr-89 - EFEERK0.9 % NaCl

—— mEA

Radiolabeling with Zirconium-89

PR & EZr-89 FA1 M oxalic acidi§iS & AIA90 pL 2.0 M Na,CO4
£20 mL 3R 2200 L &35 iE
HIA1000 pL HIA710 uL mAb-DFO - HRERLER
0.5 M HEPES EA%EIF0.9 % NaCl# 2 R FE607 32

LAPD-10E=ETHE

2. mAb-NCS-DFO-Zr-89 - #H81%&50 Mm sodium acetate + 200 mM sucrose
(pH = 5.4-5.6)

1. mAb-N-suc-DFO-Zr-89 - £ERITLC - HPLC
2. mAb-NCS-DFO-Zr-89 - R Spinfilter - HPLC

31 ~ 3-89 FEEEAR

1. $-89 f5E Rituximab-N-suc-DFO $if&

=

{4 Rituximab-N-suc-DFO #{7§4-89 fZxt » Hy 10 pL/9.4 Mbq $£-89 #E{ TR JE
{7 PD-10 #ii{bat RANE 32 - 7] DIgEHH$E-89 JEIE F AT 4-8 B » FiLUR&IE 5 B4V
8.611 Mbg/2.5 mL /E £ Rituximab-N-suc-DFO-Zr-89 5 ity FEEERTER LY 92% - 253 HPLC
IiATAEIRANNE 33 0 1 280 nm I ROMPIAGLIER 9% L (HE SRS TERS
Yy AR R RS RS > BEH Radio sREES VAN REEKFy 86.53% > S5 ITLC
T AT SR LA LA 99.77% -

Fraction | 8Zr (Mbgq)
1 0.017
2 0.017 25 —a— Rituximab-N-suc-DFO-Zr-89
3 0.192
4 1.214 2.0 4
5 2223 5
§ 15 4
6 2213 =
N
7 1.986 © 10 4
8 0.975
9 0.184 "
10 0.071 ol e’ 0 Te—e—
1 0.053 1 2 3 4 5 & 7 & 9 10 11 12
12 0,046 Fraction
=y 0.118

& 32 ~ Rituximab-N-suc-DFO-Zr-89 &iz#1% PD-10 4fi{455E -
24 H



cls
] 0, - RA Detector
100] 86.53% N2
- IF E
50 _ 3|
] e o §
] ._:/\# \ &
0 T T T T T T T
0 5 10 15 20 25 30 35 40
min
mAU
| 95.69%5’;‘3 PDA Multi 1 280nm.4nm|
25+ N
|
1 (8
| e
- — I -
g & /| 8
2 VR ]
D__ — S e e - —— ——
L Ry L B L B B S L I L B L B B S B B
4] 5 10 15 20 25 30 35 40
min

33 - Rituximab-N-suc-DFO-Zr-89 %fi{l-7& HPLC 43455 » 758 280 nm JF-EMRUYL -
N7 BT RS

2. $£-89 f&=E Durvalumab-NCS-DFO i g

{85 A Durvalumab-NCS-DFO #:17#%-89 f2H=E » HY 18 uL/11.5 Mbq $5-89 #E{ T & » #E
{7 PD-10 #fi{baf AN 34 - ] DIESH$E-89 JEIE 24 4~8 B » FiLURGE 5 ELY
10.3 Mbg/2.5 mL {E &5 Durvalumab-NCS-DFO-Zr-89 #5 i » FEZERRZY 90%- 4545 HPLC
JyATEESRANLE 35 0 1 280 nm G RASHITUAGHIER 95%LL E - HE LRy TERES
Y tlReE RS 0 EE I Radio SRS HAVAI TR Ky 86.53% AR [HF

#EAT ITLC €2 Spinfilter 7347 » E M EEEGEE 47 A1 By 99.84%E 99.79% -

Fraction | 89Zr (Mbq)
1 0.013
30
2 0.013 —e— Durvalumab-N CS-DFO-Zr-89)
3 0.159 251
4 1.509 -
5 2.495 g
6 2577 2 s
an
7 2425 .
8 1.296
9 0.162 %
10 0.038 I S S
11 0.031 1 2 3 4 5 ] 7 ] 9 10 ikl 12
12 0.030 Fraction
aifbEER 0.140

34 ~ Durvalumab-NCS-DFO-Zr-89 fEzE{% PD-10 4fi{45 5 -

%25 H



cts
- RA Detector
95.78% |3
N (E
100~ | 1‘.
1 ~ || -
g/ | E
s | Li=]
N 2 N ®
T T T T T T T
0 5 10 15 20 25 30 35
min
mAU
n= PDA Multi 1 280nm,4ni
99.83% [z
25 A
4 iﬁ-
1 5 |
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min

35 ~ Durvalumab-NCS-DFO-Zr-89 4ii{[1%& HPLC 437455 » 75 5 280 nm SEFEIR Y
N7 B R

3. $£-89 &= Trastuzumab-N-suc-DFO Frifg

{85 A Trastuzumab-N-suc-DFO #:{T#5-89 f2=E » Trastuzumab = f# Herceptin J&—f&E{E
I NI R AR T2 88 1| (HER-2)HVERRIUAS - EREANEHR HER-2 [5MEF AT
LEEEY) - HER-2 ZAMA0RE iy —fiRez ey B AR E RN T EGF A EE—14-
& EGF 81 HER-2 454 1% » &ipk HER-2 (SR EE(L » (M5 |58 B BERERE L 50
BRI GRS AR - & 4TS IR AVAHAE AR R Bl L - & HER-2 MBJERI - &R
RGBSR IEE AV PREA R - RS IE AR ESS 4 © Trastuzumab s AJR(EHYEEPRTT
G RELUS B 118 HER-2 #7454 & - [HIE EGF B4 HER-2 F&5 & » ML 4l
Hd & - AR e AR

HY 15 pL/11.6 Mbq $4-89 £ Trastuzumab-N-suc-DFO 1 TEEE L7 E » #E7T PD-10 4iifk
SERANNE] 36 - ] LA $E-89 JEE LEAES 4~7 8 > JREiE 4 B4 8.79 Mbg/2 mL {E
B Trastuzumab-NCS-DFO-Zr-89 f£ 5 » FEEEREREY 84% o ARWE T iITLC 4047 » Ejik

SALERAUE Ry 99.47% -

%26 H



Fraction | 89Zr (Mbq)

=

0.012
0.012
0.181 25 |
1.485
2.396
2.570
2339
0.992
0.226 05 -
0.199

oo o—” 000000000
0.229 1 2 3 4 5 6 7 & 9 1 M 12

12 0.223 Fraction

s{EEET 0.367

3.0

—=&— Trastuzumab-N-suc-DFO-Zr-89

20 A

Zr (Mbq)
P

Ol dNdloouv|k|lw| N

=
o

=
=

[& 36 - Trastuzumab-NCS-DFO-Zr-89 #&zt1% PD-10 4fi{L45 5 -

(7)) RIEEMS T (Immunoactivity)
DUSSIBE GEES ~ BTSSR - RaE ot @ e T &t nt - KT

MR E S — i LR S e B e (L DU IR A HARPURRVES GUEME - MR AR
SE1R DUAZHY Immuno-PET {5 - RES I ACHEER [FAG TURS SEVIH A DG 0 A EE R - SRieiElE:
TIMT B E IR PUR LA E > A 3 T AMET - 55 1 U Lindmo assay - (I & RIHUR

AIEHRERR - REGrth 774 > FEBIUEERENNE - RO CD IR TR IS =

& PRAET R RSN - AR EREREHE - BEHCIRE T S22 FEHsTeE
BRI A I FENZR TR - £ GMP ZELR EEZMNERILE - 55 2 2 Plate binding
assay * TR EE B BT L - FEBUH SR ET R EGE S RE - IRRETRE D
S - IUARRFR B R HE CER MG SN E - BEHZIURER AL E R E[E
—itteasR bR - HaBEERRE - lE TR SR - HAT GMP ZELR 1 22 f thiE
JTEMEITREIEME AT o 55 3 /2 Bead binding assay - (IR LR & LAYRAER - B
PRI TEE G NE - AR TET s e e > HE R eI 2L 1-2 /NRF5E AR
So e > BUAFRR RARZNIER - SIMBR I REZR NETE G E - L
2 fs - AEPUREQRMERE AR bEML > T EREEEH - ] BT TEEAE -
RA GMP ZELRHY Y B oA 8 & 12 A PR R T VA HE

%21 H



1. Lindmo assay

RBYRE RS G 2 DR - BEHEGE R PURV AR E TR E - (RIBAIRRE
JRA - RIERESSE 25 I T175 PR - Rl DI S ARE E 1% - AT 4 EUKFERET 3
M H » 2148 G E R B A E R EEFRARR - Lindmo assay sF4HA0 BRANMT &% 7 - REHAR
PRIETTRE YRR 5 R - A (OREAEMR 2 40 > Hdh LM AR EFRGTHS - (R
IEHE—LEERNEE - FrAHRIIASE-89 HEEhiaSET4E & e - ST 3 Bl -
1 4°C T IEEIR » &OmEE % - USSR TR &R E 5 R R AR Ul &
[ - 4RI URAY S ERLE A4S & 85-89 Iadbias - AIDETRERASAIEY]  fmiVaE &ttt
Bt E RS - (BE CV ER/INL 20% HIFE & & ZAKR 5% -

(1) Rituximab-N-suc-DFO-Zr-89 #{T Lindmo assay

{5 FH$55-89 5 Z Bifia Fy Rituximab-N-suc-DFO-Zr-89 » HfiifIik £ SU-DHL4 - i
Fraitite 2 Salnldm ENDERE - WHIFRIEE M a% > BRHEEER > DPUR-
TUAGELOERGE TR (B 37) - n[SREEHUF I HEEaRTEZ BT
&R ABIALIRES - REETRHZ REim Ry 94.2% -

binding - plot
100
[ ] !’/"’"’-’I
90 ./ [ ]
]
2 80
8 /
o 70 /‘
2
5
2 60
g /a
T 50 /
3
o
@ 40
=
30
20
10
0

0 02 04 06 08 1

Relative antigen: mAb ratio

37 ~ Rituximab-N-suc-DFO-Zr-89 #:77 Lindmo assay -~ 545 5
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(2) Trastuzumab-N-suc-DFO-Zr-89 #E{T Lindmo assay

{EFH$E-89 FE5EZPife Ky Trastuzumab-N-suc-DFO » fiffifkFs SKOV-3 - /551
ke S4HREOREANERE - WWHIBRIFRE M4 AR - BHHESSR - DIHUE-Hi#
LEBIER S & F T IEE (& 38) » RIS TGS S im A 4% Bk EEURAEAERA i
& AT CV E BRI 20% - i 2540 AV $5-89 IYGRIEE —2 - HE R WIR
BlEP R E MR R R - ARERIRFIERAE - R RNE AR T R E R B
—IF . CEEHIRER NS -

binding - plot

% Bound corrected for NSB
£
L

Relative antigen: mAb ratio

38 ~ Trastuzumab-N-suc-DFO-Zr-89 #:{T Lindmo assay -~ #iB 45 5

2. Plate binding assay

BEPHGE —MES 2P - RSEE AR EE T E R bEm - BY
EITE RIS » JoibiRE ESE Plate | 0 FEF] BSA #:77 Blocking » —f&sksh &
RHTHFECE - Lindmo assay sFAHDERAIMTER 8 - Kieh-89 HEaet UG #E TPy IR RERL 7 (1
RIS EUREE AR 2 4 H LA ABEEIFRGHES - /FRAIFE—EEaF1EE -
AT 3 B - 1F 4°C TS NERK L - LUBHELBUEE 3 K% » DUINERERET
BorrEEN EERIR SR NERERE - S5/ NERE SRR G E5-89 it
e ALt REHEEIEN  REmsS S thpstE RS - (HE CV B/ 20%H.
IEFE—LEEER 5% -

%29 H



(1) Durvalumab-NCS-DFO-Zr-89 #£17 Plate binding assay (55 —X)

{6 FH$%-89 1255 H1#S By Durvalumab-NCS-DFO-Zr-89 > i & PD-L1 ZEH - #
FeyIMitE 2 40 RIEE R B ANEE - WAIFRIEE &% - BHHEGEER > DyiH-
DURaLEBIERES S TIEE (] 39) - nJs&R AN - HESaRtEZ Bt &
RHEABINHARE » HRGTR L Z Bt Ry 92.74% -

binding - plot

100

90 u /
80 / .
70 . /

w|
40 ‘/

30 /

20 A

% Bound corrected for NSB

10 4

0 0.2 04 0.6 0.8 1
Relative antigen: mAb ratio

39 ~ Durvalumab-NCS-DFO-Zr-89 #:17 Plate binding assay 7 #5455

(2) Durvalumab-NCS-DFO-Zr-89 #£1T Plate binding assay (55 %X

{5 F$%-89 fEzE > B2 B Durvalumab-NCS-DFO-Zr-89 » HiJf B PD-L1 EH - ¥
Feyitite 2 2 pldOE 8 HNER - WAIRRIFE —MsE a1k - BEHHAGER » UiE-
prAGEEPIERGS ST TIFE (B 40) - mISERMEPURE I - HSaRUBZ Bt &
R ABIALIRES - EETRELZ Rm R 89.17% -

%30 H



binding - plot

100

90 u
@ [ ] //
z 80 ]
é /
> 70 —® n
2 /
(s}
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Relative antigen: mAb ratio

[&] 40 ~ Durvalumab-NCS-DFO-Zr-89 #:17 Plate binding assay -~ #8545 5

3. Bead binding assay

MEEDREE —ME G Z PR - JelEsl i e & A B R E S - BV BETTE
Ak - ERAAEE R EYUR - HETTRESHER - s P BRNTE: 9 SuRiiiEk-
TURIE R EIRAR » FERCHARE nT LUT (5 BEIERBUAI - RHIEER- DR T Y Mk
Rk 5 RIS » B EOREREM 2 4H » Bt LI ABEFIETHE - (FRIEE—&EaRN
sTH o T 3 R - FEE0N NG NERRIR - SOBEEL - DUIIESSRETE T
BRI B REREERAIEE - WIERAEE MU A 45 & 55-89 Hachilie > W LEtRELES
EEG > S m V4SS EEBRELE e E e - (HE CV (HFE/INR 20% HIFEH —4Ea 2K 5%

(1) Trastuzumab-N-suc-DFO-Zr-89 #:7T Bead binding assay
{5 F$5-89 fEEE AR Ry Trastuzumab-N-suc-DFO-Zr-89 > il fy HER2 LS
ZWEER - KRRyt SR E BRNERE  AIRRIFER — M4 G612 - BHHAS
» UPUR-DURGEE PR ES & 2R TIRIE (8] 41) - AR BEhTFg i > HedaRthE
ZETE o mIRHEABAGIRRE > &SR 2 eeinti Ry 84.1% -

%3 H



binding - plot
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Relative antigen: mAb ratio

41 ~ Trastuzumab-N-suc-DFO-Zr-89 #:{7 Bead binding assay -~ #5455

() IthESEEGEeRE &S] (Chelator to mAb Ratio, CAR)
BORESE S L PRI E IR AN 0 TR 2 PR — 28 MRS
PRI UAGHY I & &S S EE B B FTRR R e R SUR BG4S SR R E 2 - CAR HUAR AT
EGH ~ PUlELUAESEEIEE - BRSPS S TEAHIN R B E S HHHRA
M~ DURSHYRAE ~ BECPTERIME - DU ERRT: - BRI SR R G BT Y

HiAARR > A ANEITEFAYEES > AR DAYEE S AT R s B U AR SRR B TR 45

HB

HH5T CAR 578 Ry R EATE SR FE(LC-MS) » HEE(EM M B Ea T AL
HipEFRZREINBEALEIT » 5990 LC-MS Sy (st IRV & B Tae (R A B AT
m > FEEGHEEATRE » MR ZOEER - £ TCA 7 2 i FEYZ - HTH5-89 38
DifeHY CAR J57% » SB—(E/E&(#EH TFP-N-suc-DFO-Fe ZE & - H LA HI#EET1E 430 nm J5
RARWGRSE > AILETRZEERETREHIEES] - EAERTHRETARE - AR R
TEL > REEHEE A BTG B 1 85-89 - BIAFEIBENVIEH #5-90 HEITEEENE - F]
FIEEERCR AR EL B AT DA A tE AL 2 EfibiAG Ry CAR 8yH - SR ERAMT 5% 10 > 5K 1 mg
MIEERTTAE ~ 2 MBq $5-89 B [FIEEM E EHY SRR IEITIEEENIE - ¥R EY LT

%32 H



Spinfilter 2ehEEAEERCE « A LUEH PD-10 Bk » AROITIESERCE - BlC AN Sl

s EEREERCR - AJ LG R HEE S HEL mAb YRR -

1. 434 Trastuzumab-N-suc-DFO 2 CAR

{5 FHHH#G & Trastuzumab-N-suc-DFO » 535k 5 {E4H | (RS A DGRV E E 0 (% - 1
f&% ~ 2 f% ~ 3f5 5 4 £%) - EHILY 2 MBq $5-89 M TELGESE - [ERLLITLC B PD10
LR HTEEREREE » DL PD10 &R HEASHITES CAR £ 0.79 (% 3) » DUITLC 4553
sTHRIGHI CAR fy 1.02 (% 4) - AdttHigsEsm CAR f 1 BLITLC 455U & - 1M
PD10 45 S &S (K » (K Fs PD10 2 = G IR B F RIS IIHRS - e
& - AR SER R H 4yt -

72 3~ DL PD10 & 52474 Trastuzumab-N-suc-DFO 2 CAR

Group Lezl;%ln Og, 3(;31(1 Nor;zlézed nmol mAb | nmol Zr-90 | nmol DFO (DF%?r}r? Ab)
0 equiv 89.8 100.0 6.67 - - -
1 equiv 68.4 76.2 6.67 6.67 5.08 0.76
2 equiv 35.8 39.9 6.67 13.34 5.32 0.80
3 equiv 24.2 26.9 6.67 20.01 5.39 0.81
4 equiv 17.8 19.8 6.67 26.68 5.28 0.79
Average CAR 0.79

7% 4 ~ DLITLC 45525747 Trastuzumab-N-suc-DFO 2 CAR

Group Lezl;;llirég, 2;51d Nor;zlézed nmol mAb | nmol Zr-90 | nmol DFO (DF%?r}r? Ab)

0 equiv 914 100.0 6.67 - - -

1 equiv 874 95.6 6.67 6.67 6.38 0.96

2 equiv 39.0 42.7 6.67 13.34 5.69 0.85

3 equiv 31.0 339 6.67 20.01 6.79 1.02

4 equiv 28.8 31.5 6.67 26.68 8.41 1.26
Average CAR 1.02

2. %747 Durvalumab-N-suc-DFO 2 CAR

{EFHEYHEE By Durvalumab-N-suc-DFO » (KRS &8/ 043 3 ([E4H B (Rl St T hiae
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AVER 015 2 (%5 4 ) EELY 2 MBq $5-89 #ETTHEEEEE - ROEL LLITLC FR PD10
LR IIITEREERCR > LL PD10 &R RAGHIFHY CAR £ 0.54 (3 5) » LUITLC &5%
sTEGAIPHY CAR f 0.70 (3% 6) © [AIFRIA Ry PD10 AEATERYE - H CAR SRR - 1
ARIAEFEGEE G > /1 430 nm R RETREAY CAR &5 0.73 > B ITLC &R -
B AR IEE R ZMEES » AR ITRGIF #5-89 » Al DUBERIEE MBS R
o

72 5~ DL PD10 &5 454 Durvalumab-N-suc-DFO 2 CAR

Group LT;%T Og, Z/fd Noryr?;gzed nmol mAb | nmol Zr-90 | nmol DFO (DF%I;‘XH}?Ab)

0 equiv 80.4 100.0 6.67 - - -

2 equiv 22.3 21.1 6.67 13.34 3.57 0.53

4 equiv 11.6 14.4 6.67 26.68 3.58 0.54
Average CAR 0.54

7% 6 ~ DLITLC 45525347 Durvalumab-N-suc-DFO 2 CAR

Group Lzzl;;lﬁrg Z/Sld Noryr?;gzed nmol mAb | nmol Zr-90 | nmol DFO (DF%I;‘XH}?Ab)

0 equiv 91.5 100.0 6.67 - - -

2 equiv 33.4 36.5 6.67 13.34 4.87 0.73

4 equiv 154 16.8 6.67 26.68 4.49 0.67
Average CAR 0.70

(V) AEERAITEE R
EHERVETET > prof. Daniélle Vugts 58 HTAG B sX il ARIEE B > AFEEVERSE

s B BRI RS BRI VIR B - ARG B IR A SNRER - e EEOH#
TS PERI ZRAVERESE - 42 TCA HygEhid - NCS-DFO #i P BRF SR (HI A RE - THIA R T
Aree A FBET - BTLL PBS R saline & A & {r{F mADb-NCS-DFO [l » MR EEH 3475
7EARZME > A Spinfilter ~ iTLC ~ HPLC ~ Binding assay %5 » &4l A AR EHRIE -
BE A Re gt o f£ TCA fydhad - iTLC B EREES S ERmIEERE - prof.
Daniélle Vugts {5 ZIRAETT A FIAR A R o T AZ Bl iR 2 e B > MEEEE RIS
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£ 4 AR T > DA 4 FARE M ITAET 7 RIVIREEHER - BRI LR E%
FRAEZFH R PG E AR R B - FER S EIVEIR H 12 55-80 FEEEHiAS AR RAYB 4 - A1
RIS RE R

(s FHEATEST8G & Durvalumab-NCS-DFO - f5E5-89 & ZEY) 77k 4 Fy - PL PD10 E1E
L TE BB AR A FIFAR » 475 By 0.9% NaCl ~ PBS ~ 20 mM Histidine + 240 mM sucrose +
0.05% Tween 20 (f&f# Histidine }4:%) LA & 20 mM Sodium Citrate + 240 mM sucrose (f&f# Citrate
BIR) © HoAr 0.9% NaCl B PBS 2R RAYSESIK - Histidine J5/& 2 TCA FEFMEFHiIAG
OREFURAYIAME - 1M Citrate 7@E/ VER » AEEBURS IRERCR « B ESE RS RE OB K
1mL- & 0.185 mg/ 9 MBq 1Y Durvalumab-NCS-DFO-Zr-89 » JiBE > 37 &R T » £ 0 ~
24 ~ 96 ~ 168 /NHF#E{T ITLC ~ Spinfilter ~ HPLC ~ plate binding assay 5 4 f&53 i /574 » Bl H
R - slBREE AR 7-10 - FAHEIRFERF ERY HPLC A ElREAlE 42-45

FA[EA R AIEEES - 45 O /NRFFTA ARG E o i B A 95% LA E - S iE M B 1 90%7/
1 HA Citrate 7ARAHFIBCHMIARIR T 10%7/245 - &8intE HPLC 280 7 &E5%E » Piie A S
91R5C%E > {H Radio sR5% o] DLEEEIA free Zr-89 &H5% » {35 Citrate JA R & EEH 47 Zr-89 fE4E
SCTRPUAGT 2K - MRS B Eis g N - SR PTRGAE PBS I3l nl VIR E /S i A=Y - 24
INHERREE R 70% /4 » B T 168 /N E M R 10% - Al HPLC 280 7 =5k -
96 /NIF Z {2 TiAGAE PBS I8 AN RBE EE AL/ N T2 1 B 0 1 Radio 5HeE °] DLEETRAE 0 /N
PBS ARt A & TEE A& YES - Citrate 7XRALAIIE T IEAE 168 /N1 LT 15% 4
TIEVERI T 8% » FoRIEER A #E SR E R - EEIFRRE 2r-89 BHiEhise oy
HEHR - A aEfg(R HPLC SRER A AR - WINPIe A SIRERE AR » AR/ Ny TER K
SR EY) - 0.9% NaCl 4H A4S s s o MBS 2] 1 168 /NI 50%LL | &Mt A 40%
PAE » {Higti HPLC 280 Ji&al5k » 96 /NIFZ1& A/ Ny +8 7 B » Radio 3R5% ] DL EHRAT O
NES - FEAE S T EREGYIES - FrAdHRIF - Histidine /8RR RIS SUER AT H
S TR B 0.9% NaCl 4HAIE{L 2171 168 /N 50%LL E » &t A 40%LL L -
ifi Bt HPLC 5% - /N8 7 B &L piR D -

FARE o Afr 7 ALE RS - %5 2L Immuno-PET [FIEACE - ERGEHEHURG S LAY RIS -
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(e a B o HITE R TS UG VIR E FE MY 774 > (HREEME IS > AL AR
H o ATLC AR T PBS JFIRAHAIE RS ERS > ATS RV E E B m i e G Be% - 3
A ESRE VBT © i Spinfilter J77A08: N LR RIS MEEEE - B IE RTRE Y
HTEYJ57% » HPLC #Y Radio SR BL00 ) S MEBR S fo— 2 1 ELA] LARIHRFE 280 I -RaR5TK
BRTEEASIRER @ GalimE e (ERIEERE A -

F27 ~ $5-89 FZHEHIRE(E 0.9% NaCl 75k Hig e g ss =

0.9% NaCl

Oh 24h 96 h 168 h
1TLC 9.86% | 96.41% | 75.15% | 72.01%
Spin filter 99.86% | 96.12% | 57.42% | 56.53%

HPLC (280 nm) | 96.51% | 95.69% | 79.00% | 70.30%
HPLC (radio) 97.28% | 91.52% | 48.62% | 53.86%
Immunoactivity | 90.72% - 48.08% | 41.11%

% 8~ #5-89 fEEEHUAGAE PBS AR TR E AR

PBS

Oh 24 h 96 h 168 h
1TLC 99.48% | T8.28% | 29.66% | 19.64%
Spin filter 99.69% | 75.22% | 43.67% | 45.97%

HPLC (280 nm) | 97.61% | 97.97% | 78.01% | 73.29%
HPLC (radio) 95.28% | 61.56% | 20.75% | 11.74%
Immunoactivity | 89.17% - 17.31% 11.05%
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7% 9 ~ -89 ZEEEHTAGAE Histidine (3K TS EEAE R

20 mM Histidine + 240 mM sucrose + 0.05% Tween 20 (pH5.6)

Oh 24h 96 h 168 h
1TLC 99.85% | 98.72% | T1.68% | 66.68%
Spin filter 99.92% | 98.54% | 66.65% | 50.20%

HPLC (280 nm) | 99.15% | 98.98% | 98.43% | 98.40%
HPLC (radio) 95.72% | 92.54% | 52.86% | 43.86%
Immunoactivity | 90.55% - 53.33% | 40.62%

72 10 ~ §-89 IEEEHIHEAE Citrate YK & EfE4HF

20 mM Sodium Citrate + 240 mM sucrose (pH5.3)

Oh 24 h 96 h 168 h
1TLC 91.91% | 81.15% | 35.93% | 21.81%
Spin filter 92.36% | 82.70% | 26.95% | 14.51%

HPLC (280 nm) | 97.41% | 98.33% | 98.87% | 97.61%
HPLC (radio) 84.34% | T1.10% | 25.88% | 14.66%

Immunoactivity | 81.96% - 18.19% 8.13%
0.9% NacCl
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43 ~ $5-89 HEEEHUAGAE PBS IR HPLC J3ffrés R - /82 280 nm JF RIIL - HIEZI
G MEEHER

20 mM Histidine + 240 mM sucrose + 0.05% Tween 20 (pH5.6)
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20 mM Sodium Citrate + 240 mM sucrose (pH5.3)
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\" Amsterdam UMC

Universitair Medische Centra
Amsterdam April 28, 2023

Dear Wei-Lin,

Thank you very much for your letter and thanks for your interest in our research. |
would like to invite you, Mr. Wei-Lin Lo, to come over to Amsterdam University
Medical Center, location VUmc to receive an approximately one month training
course (about 1%t Sep 2023 to 305t Sep 2023). | would be glad to supervise you during
the training period in our research group. | hope you will be able to learn the
modification and radiolabeling of Zr-89 antibody. We look forward to your visit and a

fruitful outcome from this collaboration.
Sincerely yours,

LY e _oas -

On behalf of dr Vugts, Prof. dr. Guus van Dongen.

Prof. dr. Guus van Dongen,

managing director Amsterdam UMC Imaging Center Amsterdam

Radiology & Nuclear Medicine

New Location Office VUmc | ZH 1A020 | De Boelelaan 1117, 1081HV Amsterdam
T: 431 204442869 | E: gams.vandongen@amsterdamumc.nl

Dr. Danielle J. Vugts

Associate professor

VU University Medical Center Amsterdam — Radiology & Nuclear Medicine
E: d.vugts@amsterdamumc.nl

P: +31 20 4445699

De Boelelaan 1117, 1081 HV Amsterdam
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Modification of proteins with N-suc-DFO-Fe

. Before starting be sure that all equipment and solutions have been prepared and are ready for

use.
Pipette the needed volume of mAb (~5 mg) in an eppendorf tube.

Adjust the total volume to 970 puL with 0.9 % NaCl.

Adjust the pH to pH 9.5 — 9.7 with 0.1 M Na,CO:s.

Take the TFP-N-suc-Df-Fe ester from the -70 °C. Dilute the TFP-ester with MeCN to 3.3
nmol/pL.

. Needed amount of ester for a final 1:1 ratio (mAb: TFP-ester) is 66 nmol (reacting with 5 mg =

33 nmol mADb; theoretical maximum ratio = 2).

7. Add 20 pL diluted TFP-ester to the conjugation tube. Incubate at RT for 30 minutes.
8. After 20 minutes of conjugation, take a 60 pL HPLC-sample and inject 20 pL on the

9.

HPLC-system.
Turn on the thermomixer and set it to 35 °C. Make sure it is heating up!

10. In the meantime, wash a PD-10 column four times with ~5 mL 0.9 % NaCl.
11. After 30 minutes conjugation, add 2 times 25 pL 100 mg/mL gentisic pH 4.0 — 4.5 and adjust

the pH to pH 4.2 — 4.5 with 0.25 M H2S04 (max. 6 uL 0.25 M H2SO04 per step). Make sure to
homogenize the solution after each addition step before measuring the pH!

12.Add 50 pL 25 mg/mL EDTA and mix gently by petting up and down or inverting the vial.
13. Place the reaction tube in the thermomixer for 30 minutes at 35 at 500 rpm.
14. After 30 minutes, apply the reaction mixture on the 0.9 % NaCl prewashed PD-10 column.

Note: if it is not known when the modified mAb elutes from the PD-10 column; pipette 11x 0.5
mL 0.9 % NaCl on the column, collect each fraction separately and measure by NanoDrop at
280 nm to determine the antibody-containing fractions.

15. Collect the flow-through in a waste tube, pipette 1.5 mL 0.9 % NaCl on the column and again

collect the flow-through in the waste tube.

16. Pipette 2 mL 0.9 % NaCl on the column and collect the flow-through in a 15 mL tube.
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Modification of proteins with DFO-pPhe-NCS chelate

1. Pipette the required amount of mAb solution into an eppendorf tube.
2. Adjust the reaction mixture to a total volume of 1 ml by adding a sufficient amount of normal

N o g s

saline into the tube.

Adjust pH of the mAb solution to pH = 8.9 — 9.1 with 0.1 M Na;CO:s.

Add to the protein solution 3-fold molar excess of the Df-Bz-NCS-chelator.

20 uL 5 mM Df-Bz-NCS in DMSO is added to intact antibody

Incubate the reaction for 30 min at 37°C using a Thermomixer at 550 rpm.

In the mean time rinse a PD-10 column four times with 50 Mm sodium acetate + 200 mM
sucrose (pH = 5.4-5.6)

8. Pipette the conjugation reaction mixture onto the PD-10 column and discard the flow-through.
9. Pipette 1.5 ml 50 Mm sodium acetate + 200 mM sucrose (pH = 5.4-5.6) onto the PD-10 column

and discard the flow-through.

10. Pipette 2 ml 50 Mm sodium acetate + 200 mM sucrose (pH = 5.4-5.6) onto the PD-10 column

and collect the Df-protein.

11. The Df-protein can be stored at -20 °C until the day of radiolabeling. The NCS-Bz-Df-mAb is

stable in storage for at least two weeks.
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Radiolabeling with 89-zirconium

. Pipette a maximum of 200 puL 89-zirconium to a 20 mL B-scintillation glass vial and measure the

activity by using a dose calibrator.

Adjust the volume to 200 pL with 1 M oxalic acid and place the vial in the wobbler.

Add 90 pL 2.0 M Na2CO3, cap the vial, turn on the wobbler for 3 minutes.

After 3 minutes, pipette 1000 uL 0.5 M HEPES buffer to the reaction vial.

Finally, add up to 710 L of the modified antibody and adjust the total volume to 2 mL with
0.9 % NaCl.

6. Incubate for 60 minutes at RT.
7. In the meantime, wash a PD-10 column with four times 5 mL of the formulation buffer; For

mADb-N-suc-DFO, generally use 5 mg/mL gentisic acid or 0.9 % NaCl. For mAb-NCS-DFO,
generally use 50 Mm sodium acetate + 200 mM sucrose (pH = 5.4-5.6).

8. After 60 minutes, measure the activity in the reaction vial by using a dose calibrator.
9. Apply the reaction mixture to the pre-washed PD-10 column. Note: if it is not known when the

radiolabeled conjugate elutes from the PD-10 column; pipette 11x 0.5 mL formulation buffer on
the column, collect each fraction separately and measure for activity by using a dose calibrator.

10. Collect the flow-through in a waste tube, pipette 1.5 mL formulation buffer on the column and

again collect the flow-through in the waste tube.

11. Pipette 2.0 mL formulation buffer on the column and collect the flow-through in a separate

tube.

12. Measure the waste tube, radiolabeled mAb, PD-10 column, empty reaction vial + pipette-tip

and an empty tube for activity by using a dose calibrator.

13. For mAb-N-suc-DFO, QC-analysis by HPLC and iTLC.
14. For mAb-NCS-DFO, QC-analysis by HPLC and Spinfilter analysis.
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ITLC analysis

1. Take atube and fill this tube with 450 uL 20 mM citric acid iTLC eluent and 50 pL acetonitrile.

2. Take another two tubes and mark them.

3. Take a iTLC strip and pipette 1-2 uL (approximately 50,000-1,000,000 cpm) from the conjugate
on the silica impregnated side of the iTLC strip, at the middle of the base line, which is the line
under the ‘1’ on the iTLC strip.

4. Place the iTLC strip in vertical position with bottom down into the tube with 500 puL iTLC
buffer.

5. When the iTLC eluent reaches the green part at the top of the iTLC strip, take the strip out of
the tube.

6. Cut with scissors the 2 marked sections of and transfer each of the sections in their respective
marked tubes.

Place the two tubes in the Gamma counter.
8. The radiochemical purity can calculate from the raw counts.
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Spinfilter analysis

Prepare the wash buffer: add 50 yL DMSO to 950 puL of 50 mM sodium acetate + 200 mM
sucrose.

2. Add 4 pL of the sample to 96 uL of wash buffer.
3. Assemble the filter in the supplied Eppendorf and pipette the buffer with the product onto the

© o N o oA

filter.

Spin down at 14000 rcf for 7 min.

Wash the filter with 100 pL wash buffer and spin down at 14000 rcf for 7 min.
Wash the filter again with 100 pL wash buffer and spin down at 14000 rcf for 7 min.
Remove the filter from the Eppendorf and put it into a tube.

Cut the lid of the Eppendorf tube and put the tube into a tube.

Cap both filter and supernatant tubes.

10. The tubes are counted in the Gamma-counter.
11. The radiochemical purity can calculate from the raw counts.

%41 H
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Lindmo assay

1. Take the cells out of the refrigerator and resuspend them gently.

Pipette the needed volume of cell-suspension (depending on cells and mAb) in a 15 mL tube.

3. Wash the cells two times with 15 mL 1% BSA/PBS solution, by centrifuging the cells for 5

minutes by 1500 rpm.

Reconstitute the washed cells to a total volume of 3.5 mL in the 15 mL tube.

The binding assay will be performed in triplicate, with five cell concentrations (0.5*107, 0.25*
107,1.3*10°, 6.3*10° , 3.13*10°%/mL) and one control, in triplicate, for non-specific binding
with a cell-concentration of 3.13*10%/mL.

Put in a Lindmo-box with 18 Lindmo-tubes (for 5 dilutions and a non-specific binding, all in
triplicate).

Pipette 0.5 mL 1% BSA/PBS solution into the Lindmo-tubes 2, 3, 4 and 5. (Tube 1 is the tube
with the highest cell concentration; tube 6 is the tube for the non-specific binding control.
Pipette 0.5 mL cells in tubes 1 and 2.

9. Subsequently take 0.5 mL from the tubes 2 and add it to the tubes 3,

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.

20.

21.
22,

subsequently take 0.5 mL from the tubes 3 and add it to the tubes 4,

subsequently take 0.5 mL from the tubes 4 and add it to the tubes 5,

subsequently take 0.5 mL from the tubes 5 and add it to the tubes 6.

Add 2 pl of unlabeled (“cold”) antibody (>5 mg/mL)to the tubes 6 (control for non-specific
binding).

Make 10 ml labelled antibody solution (usual concentration is 10-15 ng/mL).

Add 0.5 ml of the labelled antibody to all the Lindmo-tubes.

Put the caps on the tubes; ensure that they are well closed.

Put the box in the head over head rotator in the cold room (4 °C) for an overnight period.
After an overnight period the Lindmo-box is put in the centrifuge. The tubes are spun down at
1500 rpm for 5 minutes.

The Lindmo-tubes are taken out from the Lindmo-box and the 500 pL of each supernatant is
pipetted in a plastic tube. The tube with the pellet and the remaining 500 pL supernatant is
placed in another plastic tube.

After pipetting all the supernatants the tubes are capped.

The tubes are counted in the Gamma-counter.

The radioactivity in the pellet (bound) and in the supernatant (unbound) is counted. The ratio
between the bound and the unbound antibody gives the immune reactive fraction of the
antibody.

%48 H



by 8

Plate binding assay

Prepare antigen in coating buffer, the concentration will be 1 pg/mL in 4.00 mL.

2. Take sufficient amount of strips of maxisorp break apart wells and put them in a white frame (3

strips of 8 wells per assay).
Add 100 pL of 1 pg/mL antigen coating solution to each of the wells with a multichannel
pipette.

4. Cover the strips with a plate sealer and incubate at room temperature for 4 hours.

10.
11.

12.
13.

14.
15.

16.
17.
18.

19.
20.
21.

Remove the excess antigen and wash the wells 3x with 150 uL Phosphate Buffered Saline
(PBS).

Add 150 puL 1% BSA/PBS to each well and incubate by shaking at room temperature for 45 - 60
min.

Prepare 10 mL of 8Zr-antibody of 1 pg/mL in 1% BSA/PBS.

Put in a tube rack 24 tubes (for 7 dilutions and a non-specific binding).

Pipette 1 mL 1% BSA/PBS into the 8.5 mL tubes 2, 3, 4, 5, 6 and 7. (Tube 1 is the tube with the
highest antibody concentration; tube 8 is the tube for the non-specific binding control)

Pipette 1 mL 1 pg/mL antibody solution in tubes 1 and 2 and mix well.

Take 1 mL from the tubes 2 and add it to the tubes 3, and repeat subsequently dilute step to
tubes 8.

Add 200 pg of unlabelled antibody to the tubes 8

Discard the blocking solution from the wells and wash the wells three times with 200 pL 0.05%
Tween20/PBS.

Add 100 pL of #Zr-antibody to each well.

Seal the wells with sealer and incubate by shaking at 2 — 8°C overnight on the shaker at 200
rpm.

The next day, 48 tubes are placed in a rack.

Pipette the supernatant (sup) of each well in each tubes.

Wash the wells 3 times with 150 uL 0.05% Tween20/PBS and add the washing step to the tubes
with supernatant.

Put the individual wells into different tubes and cap all tubes.

The tubes are counting by gamma counter.

The radioactivity in the well (bound) and in the supernatant (unbound) is counted. The ratio
between the bound and the unbound antibody gives the immune reactive fraction of the
antibody.

%49 H
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Bead binding assay

Prepare 150 pL antigen coupled magnetic beads and resuspend the beads in the eppendorf tube
by pipetting for 30 seconds.

Wash the beads three times with 1.0 mL 0.1 % PBS/BSA, by placing the eppendorf tubes in the
DynaMag™-2 Magnet. After 30 seconds, carefully remove the supernatant by pipetting.
Reconstitute the washed magnetic beads in 1 % PBS/BSA to a total volume of 0.5 mL and
transfer into a sterile 15 mL tube.

4. Add 1.25 mL 1 % PBS/BSA and store in the refrigerator until use.

The binding assay will be performed in triplicate with five concentrations (8.57*106, 4.28*10°,
2.14*10°, 1.07*10°, 5.35*%10° beads/mL) and one control for non-specific binding with a bead
concentration of 5.35*10°,

Put in a Lindmo-box 18 Lindmo-tubes (for 5 dilutions and a non-specific binding, all in
triplicate).

Pipette 0.25 mL 1 % BSA/PBS into the Lindmo tubes 2, 3, 4, and 5. (Tube 1 is the tube with the
highest beads concentration; tube 6 is the tube for the non-specific binding control)

Pipette 0.25 mL beads in tubes 1 and 2 and mix well.

9. Take 0.25 mL from the tubes 2 and add it to the tubes 3, and repeat subsequently dilute step to

10.
11.
12.
13.
14.
15.
16.

17.
18.

tubes 6.

Add 100 pg of unlabelled antibody to the tubes 6.

Prepare a stock solution of 8Zr-antibody of 15 ng/mL in 1 % BSA/PBST.

Add 0.35 mL 8Zr-antibody to all the Lindmo-tubes and caps the tubes.

Put the box in the rotator at room temperature overnight.

The next day, 36 tubes are placed in a rack.

The Lindmo-box is put in the centrifuge. The tubes are spun down at 4000 rpm for 10 minutes.
The Lindmo-tubes are taken out from the Lindmo-box and the 300 pL of the supernatant (sup)
is pipette in a tube. The tube with the pellet and the remaining 300 pL supernatant is placed in
another tube.

The tubes are counting by gamma counter.

The radioactivity in the well (bound) and in the supernatant (unbound) is counted. The ratio
between the bound and the unbound antibody gives the immune reactive fraction of the
antibody.

% 50 H
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Zirconium oxalate Titration method

1. Prepare the cold Zr stock in the fridge.

2. Pipette 2 MBq into 1.5 mL Eppendorf tubes.

3. Pipette the calculated amount of 1 M oxalic acid into the reaction vial.

4. Pipette the calculated amount of cold zirconium (0 eq, 1 eq, 2 eq, 3 eq and 4 eq to antibody
amount) into the reaction vial.

5. Pipette the calculated amount of 0,9%NacCl.

6. Pipette 45 uL 2 M Na2CO3 and wait for 3 minutes.

7. Pipette 500 uL 0.5 M HEPES pH = 7.1 — 7.3 into the reaction vial.

8. Pipette the calculated volume of modified mAb solution into the reaction vial.

9. React for 60 minutes at RT, 550 rpm.

10. After 60 minutes take a 4 pL sample of each labeling reaction and perform a spin filter test or
iTLC test.

11. Measure the labeling efficiency of each group.

12. The chelator to mADb ratio is calculated by labeling efficiency and cold zirconium amount.

Optional:

13. Rinse the PD-10 a fourth time with formulation buffer or 0,9%Nacl .

14. Measure the activity in the reaction vial.

15. Pipette the reaction mixture onto the PD-10 column, elute the column with 0.9% NaCl, and
collect twelve 0.5 mL fractions.

16. Measure the activity in the empty reaction vial

17. Measure the fractions and calculate the labeling efficiency.

18. The chelator to mADb ratio is calculated by labeling efficiency and cold zirconium amount.
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