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Supplemental Figure S1. C4 is a TNFR2 antagonist. (A) HeLa-TNFR2 cells were pretreated
with 4 pg/ml of C4-IgG1(N297A) and were then incubated with 20 ng/ml of GpL-TNF at
37°C for 1 h. After removal of unbound GpL-TNF molecules, cell associated GpL-TNF was
quantified by analysis of the cell attached luciferase activity. To prevent TNFR1 binding, cells
were analyzed in the presence of 10 pg/ml of the TNFR1-blocking antibody H398. (B) HeLa-
TNFR2-TNFRI1go cells were stimulated with membrane TNF-expressing CHO cells (CHO-
B220) in the presence of 4 pg/ml of C4-IgG1(N297A) and next day TNFR2-mediated 1L8
production was quantified by ELISA. Shown are the results of ten independent experiments in
(A) and of six independent experiments in (B). *** p <0.001; repeated measures ANOVA.
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C4-(1) 50/50/40 |47
C4-(2) 50/50/40 |47
C4-(3) 60/60/60 |60
C4-(4) 20/5/10 12
C4-(5) ~2/<2/<2 | <2
C4-(6) 20/10/20 |17
C4-(7) 15/~2/20 |12
C4-(8) ~2/5/5 4
C4-(9) 40/50/40 |43
C4-(10) 40/30/30 |37
C4-(11) 40/30/30 |33
C4-(12) 30/15/30 |25

g C4-(13) 30/20/30 |27

3 C4-(14) 40/40/40 |40

p - C4-(15) 10/10/10 |10

w C4-(16) 10/10/10 |10
C4-(17) 50/30/40 |40
C4-(18) 30/20/20 |23

Supplemental Figure S2. Transient expression of C4-derived variants C4-(1) to C4-(18).
(A) Cell culture supernatants of HEK293 cells transiently producing the indicated C4
antibody variants along with the indicated amounts of a Flag-tagged standard protein were
analyzed by western blotting using the anti-Flag mAb M2 and HRP-labeled rabbit anti-mouse
(#P0260, Dako). One of three independent production campaigns is shown. (B) Flag-tagged
proteins contained in the supernatants from A were affinity purified on Flag agarose and
analyzed by SDS-PAGE. Proteins in the gel were visualized by silver staining. Due to its low
productivity C4-(5) was not purified. (C) Productivity of transiently produced C4 variants.
Supernatants were subjected to western blotting as in A and the concentrations of the various
C4 variants were estimated by comparison with the Flag-tagged standard.
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Supplemental Figure S3. N-terminal Flag tagging of C4 does not affect its interaction with
TNFR2. (A) HT1080 and TNFR2-expressing HT 1080 transfectants were seeded in a black 96
well tissue culture plate. The next day, wells containing the 2 cell types were pairwise
incubated (1 h, 37°C) with increasing concentrations of C4-IgG1(N297A)-LC:GpL with and
without N-terminal Flag tags. After removal of unbound protein molecules, cell-associated
luciferase activity was measured as described in the bindung studies method paragraph.
Specific binding values for the two C4-(IgG1(N297A)-LC:GpL variants were calculated by
subtracting the non-specific binding values derived of the HT1080 cells from the total binding
values derived from the TNFR2 transfectants. Kp values were obtained using the “nonlinear
regression to a one-site specific binding curve” function of the GraphPad Prism5 software.
Shown is one representative experiment of 3. (B) HT1080 cells and HT1080-TNFR2
transfectants were stimulated in triplicates with increasing concentrations of the indicated C4
variant in the presence and absence of 1 pg/ml protein G (PG) as ,,crosslinker. Next day,
supernatants were investigated for the presence of IL8 by ELISA.
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Supplemental Figure S4. Ability of C4 antibody variants with N- and C-terminal TNFR2
binding sites to induce Kym-1 cell death and to trigger p100 processing. (A) Kym-1 cells
were treated with the various C4 constructs and the next day cell viability was determined by
crystal violet staining. Maximal cell death induction by TNC-sc(mu)TNF80 is indicated by a
dotted line. Shown are averaged data of 3—12 independent experiments. The number of
experiments for each construct and their EC50 values are listed in the table. (B) Kym-1 cells
were again stimulated overnight with the indicated C4 variants. To prevent cell death
induction 20 uM ZVAD was added. Total cell lysates were analyzed by western blotting with
respect to p100 processing .
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Supplemental Figure S5. Ability of C4 antibody variants with unidirectional oriented N-
terminal TNFR2 binding sites to induce Kym-1 cell death and to trigger p100
processing. (A) Kym-1 cells were challenged with the C4 constructs and cell viability was
determined the next day by crystal violet staining. The dotted lines show the EC50 of each
antibody depending on the maximal cell death induction by TNC-sc(mu)TNF80. (B) Total
lysates of Kym-1 cells stimulated overnight with the indicated C4 constructs were analyzed
by western blotting.
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Supplemental Figure S6. Intrinsic agonism of anti-TNFR2-antibody variants of format
(3), (13), (14) and (17) to induce cell death. (A) Effect of anti-TNFR2 antibodies C9, C19
and C40 on ligand binding. Left panel: HeLa-TNFR2 cells were pretreated with C9-
[gGI(N297A) (5 pg/ml) or C40-IgG1(N297A) (3 pg/ml) and were then incubated with 5
ng/ml of GpL-TNF at 37°C for 1 h. After removal of unbound GpL-TNF molecules, cell
associated GpL-TNF was quantified by analysis of the cell attached luciferase activity.
Parental HeLa cells, not expressing TNFR2, served as control for non-specific binding. Right
panel: HT1080-TNFR2 cells were seeded in a black 96 well tissue culture plate. The next day,
cells were preincubated with 5 pg/ml of C4-IgG1(N297A), C19-IgG1(N297A) or an
irrelevant human IgG1. Cells were incubated for 1 h at 37°C) with increasing concentrations
of GpL-TNF and after removal of unbound protein molecules, cell-associated luciferase
activity was measured. (B) Kym-1 cells were stimulated with the indicated anti-TNFR2
variants and the next day cell viability was determined by crystal violet staining.
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Supplemental Figure S7. Intrinsic agonism of biparatopic anti-TNFR2 variants of format
(3) and (13). (A) HT1080-TNFR2 cells were stimulated with the indicated anti-TNFR2
antibody variants overnight and IL8 production was quantified by ELISA. The half maximal
TNFR2 response level induced by TNC-sc(mu)TNF80 is indicated by a dotted line. Averaged
data of 6 — 8 independent experiments are shown. (B) Kym-1 cells were stimulated with the
indicated anti-TNFR2 variants and analyzed for cell death induction by crystal violet staining.
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Supplemental Figure S8. Apparent affinity of GpL variants of C4-IgG1(N297A) and C4-
IgG1(N297A)-HC:scFvC4. HeLa cells and HeLa-TNFR2 cells were cultivated overnight in
24-well plates (half-plate Hela cells and half-plate HeLa-TNFR2 cells transfectants). The two
HelLa variants were pairwise incubated with the indicated concentrations of C4-
IgG1(N297A)-LC:GpL and C4-(3)-LC:GpL for one hour at 37 °C. After removal of unbound
proteins, nonspecific (HeLa) and total (HeLa-TNFR2) cell-associated binding of the two GpL
fusion proteins was quantified by measuring GpL activity. Unspecific binding values were
subtracted from the corresponding total binding values to calculate specific binding values
which were fitted by non-linear regression to a single binding site interaction plot with the
GraphPad Prism5 software. One representative experiment is shown in (A). Affinities from 5
independent experiments were listed in the table shown in (B).



Supplemental Table S1: Biochemical and functional properties of published anti-TNFR2

antibodies
Antibody / Effect on FcyR-independent Effect of crosslinking or Ref, *#**
isotype TNF activation/inhibition | FcyR-binding
binding of TNFR2* In vitro In vivo
Tyl01 Blocking Inhibits TNF-induced | Not verified Not verified 1)
anti-mTNFR2 Treg proliferation
ratlgGl
UTRI1 Blocking Inhibits TNF-induced | Agonistic after | Not verified 2,3)
anti-hTNFR2 GM-CSF production | crosslinking
mlgGl
TR75-54.7 Blocking Inhibits TNF-induced | Agonistic after | Inhibits CT26 | 4,5)
anti-mTNFR2 CT6 proliferation crosslinking tumors
hamster IgG binds mFcyRII
and FcyRIIT
An3025 Blocking Inhibits TNF-induced | ADCC Inhibits MC38 | 6)
anti-hTNFR2 TNFR2 activation in hTNFR2ki- | W02022/12
rabbit mAbY mice 2005A1
hlgGl ADCC Adlai
required Northy
Y9 Blocking Not TNFR2 Agonistic Inhibit tumor 7
anti-mTNFR2 | despite stimulating when plate- FcyR-binding
mlgG2a binding bound required
CRD1 ADCC
Abl and Ab2 | Blocking Not investigated T-cell Not verified 7)
ABV2c costimulation W02020/06
anti-hTNFR2 when plate- 1210A1
hlgG1 bound, dito Merrimack
NFxB reporter
M861 Presumably | Inhibits TNF-induced | Not verified Inhibits CT26 | 8)
mlgGl Blocking proliferation of IL2- tumors in
treated T-cells combination
with CpG
ODN, FcyR
relevance not
checked
MR2-1 - Weak IL8 induction Potentiated Not verified 9)
anti-hTNFR2 IL8 induction
mlgGl in presence of
Feyllb
F10, AO5 Blocking Non-blocking Not verified FcyR- W02020/08
anti-mTNFR2 | (e.g. F10) enhance and blocking dependent 9473A2
Non- antibodies inhibit NK anti-tumor W02020/08
B02, ..., H10 | blocking cytokine release, activity 9474A1
A09, ..., HO3 | (e.g. AOS) problem synergism Bioinvent
anti-hTNFR2 with endogenous
Hu/mu IgG2a TNF
and IgGl
BI-1808 Blocking Not investigated Not verified FcyR- 10)
anti-hTNFR2 dependent
Treg depletion
HFB200301 Non- Low activation of Not verified Anti-tumor 11)
anti-hTNFR2 | blocking CDS8 and NK cells activity WO02021/14
hlgG1 but strongly enhanced 1907A1
by sTNF HifiBio
SIM0235 Blocking Not investigated ADCC, ADCP | Not verified W02021/02
anti-hTNFR2 3098A1**




hlgG1 Simcere
SBT-001 — Blocking Inhibits TNF-induced | Not verified Not verified US10988543
SBT-004 Treg proliferation B2
anti-hTNFR2 OPI-VI
various IgGs
TNFRABI, - Inhibits TNF-induced | No effect on Not verified 12)
TNFRAB2 Treg proliferation TNFR2 AU2017/263
inhibition 833A1
General
Hospital
Corporation
E4 Non- Neutral on TNF- ADCC- Not verified WO02018/21
anti-hTNFR2 | blocking induced Treg dependent 3064A1
IgG1 proliferation Treg NIH
depletion™**
C4, Cl15, C16, | Blocking No activity per se, FcyR- Not verified 9)
C17,K21, (C4) and C4 inhibits ligand- dependent,
C27, C40 non- induced IL8 (this IL8 induction
covering blocking ms.)
(CRDI, (C40); this
CRD2, ms.
CRD3,
CRD4)
anti-hTNFR2
hlgGl,
for C4 also
hlgG2,
hlgG3,
hlgG4
55F6, 25-71, > 30 Only 55F6 poor ADCC Reduced W02021/05
25-81 and blocking NF«B reporter (< 0.2 growth of 5253A2
many more 10 non- ng/ml TNF) TNFR2"" Apexigen
anti-hTNFR2 | blocking Colo205 cells
higGl (xenograft
model)
30.083, Not tested Neutral on TNF- Not verified Not tested W02022/00
30.091 induced NFkB 3693A1
anti-hTNFR2 reporter Biolojic
hlgG1
R2-1...R2-6, | R2-1 weakly | Blocking of TNF- NF«B reporter | Inhibits MC38 | W02022/14
anti-hTNFR2 | all other Abs | induced NFkB activation in tumors in 7222A1
higGl strongly reporter presence of TNFR2ki Novarock
Blocking FcyR cells (mlgGl,
mlgG2a)
reduced
activity with
mlgG1D265A
Hu32-C, hu3- | Blocking Not verified T-cell No verified W02021/24
E, anti- costimulation 9542A1
hTNFR2 when plate- Nanjing
bound leads biolabs
ADCC

* Use of TNFR2 responding cells w/o FcyR expression or use of FcyR-defective IgG variants

** Patent describes several antibodies with general similar activities, concrete identity of SIM0235 is not evident

*** Demonstrated by use of defucosylated IgG1 (FUT8-deficient CHO produced)

**%% S table references:

1) Jiang M, Liu J, Yang D, Tross D, Li P, Chen F, Alam MM, Faustman DL, Oppenheim JJ, Chen X. A
TNFR2 antibody by countering immunosuppression cooperates with HMGN1 and R848 immune
stimulants to inhibit murine colon cancer. Int Immunopharmacol. 2021 Dec;101(Pt A):108345.
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3)
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5)

6)

7)

8)

9)

10)

11)

12)
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U S A. 1990 Apr;87(8):3127-31.

Vandenabeele P, Declercq W, Vercammen D, Van de Craen M, Grooten J, Loetscher H, Brockhaus M,
Lesslauer W, Fiers W. Functional characterization of the human tumor necrosis factor receptor p75 in a
transfected rat/mouse T cell hybridoma. J Exp Med. 1992 Oct 1;176(4):1015-24.

Williams GS, Mistry B, Guillard S, Ulrichsen JC, Sandercock AM, Wang J, Gonzalez-Mufioz A,
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Stewart R, Jermutus L, Bradley JR, Bedian V, Valge-Archer V, Minter R, Wilkinson RW. Phenotypic
screening reveals TNFR2 as a promising target for cancer immunotherapy. Oncotarget. 2016 Oct
18,;7(42):68278-68291.

Sheehan KC, Pinckard JK, Arthur CD, Dehner LP, Goeddel DV, Schreiber RD. Monoclonal antibodies
specific for murine p55 and p75 tumor necrosis factor receptors: identification of a novel in vivo role for
p75. J Exp Med. 1995 Feb 1;181(2):607-17.

Chen Y, Jia M, Wang S, Xu S, He N. Antagonistic Antibody Targeting TNFR2 Inhibits Regulatory T Cell
Function to Promote Anti-Tumor Activity. Front Immunol. 2022 Feb 16;13:835690.

Tam EM, Fulton RB, Sampson JF, Muda M, Camblin A, Richards J, Koshkaryev A, Tang J, Kurella V,
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Nie Y, He J, Shirota H, Trivett AL, Yang D, Klinman DM, Oppenheim JJ, Chen X. Blockade of TNFR2
signaling enhances the immunotherapeutic effect of CpG ODN in a mouse model of colon cancer.Sci
Signal. 2018 Jan 2;11(511):eaan0790.

Medler J, Nelke J, Weisenberger D, Steinfatt T, Rothaug M, Berr S, Hiinig T, Beilhack A, Wajant H.
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Stephen A. Beers, Susanne Gertsson, Kristoffer S. Rohrberg, Ingrid Karlsson, Andres McAllister, Mark S.
Cragg, Bjorn Frendeus, Ingrid Teige. BI-1808 - a first in class ligand-blocking aTNFR2 antibody for
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Supplemental Table S2. AA sequence of light and heavy chain proteins used in the
study. Leader, underlined; Linker sequences, bold; Flag tag, underlined + grey background;
variable domains, italic; constant IgGl domains, grey background; TNC trimerization
domain, italic + underlined + grey background.

Plasmid | Encoded peptide AA sequence (FASTA format)

No.

1 Leader-Flag-C4-LC- MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELDIVMTQ
scFvC4 SHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGOSPKLLIYW

ASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYCQQYYSV
PPTFGGGTKLGSEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNEYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLT
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LSKADYEKHKVYACEVTHQGLSSPVTKSENRGECLEQVOLLOSG
PELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGWIY
PRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVYFC
ARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQLDIT
VMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQSPKL
LIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYCQQ
YYSVPPTFGGGTKLEIK

Leader-Flag-C4-Fab1

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHT

Leader-C4-Fab2

MNFGFSLIFLVLVLKGVQCEVKLVPRQLQOVQLLOSGPELVKPGA
SVKLSCKASGYSFTSYDINWVKQRPGOGLEWVGWIYPRDGDTKY
NEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVYFCARLTGPYW
YFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCP
A

4)

Leader-Flag-C4-LC

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELDIVMTQ
SHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQSPKLLIYW
ASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYCQQYYSV
PPTFGGGTKLGSEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNEYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLT
LSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

Leader-Flag-C4-
IgG1(N297A)-scFvC4

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKEFLEQVOLLOSGPELVKPGASVKLSCKASGYSFTSYD
INWVKQRPGQGLEWVGWIYPRDGDTKYNEKFKGKAILTVDTSSN
TAYMNLHSLTSEDSAVYFCARLTGPYWYFDVWGTGTTVTVSSRS
STKGPKLEEGEFSEAQLDIVMTQSHKFMSTSVGDRVSITCKASQ
DVDTAVAWYQQKPGQSPKLLIYWASTRHTGVPDRFTGSGSGTDY
TLTISSVQAEDLARYYCQQYYSVPPTFGGGTKLEIK

Leader-Flag-scFvC4-CL

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIVMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQOSP
KLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYC
QQYYSVPPTFGGGTKLEIKGSEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNEYPREAKVOQWKVDNALQSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

Leader-Flag-scFvC4-
CH1/CH2/CH3(N297A)-
scFvC4

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIVMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQOSP
KLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYC
QQYYSVPPTFGGGTKLEIKGSSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSL
SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC

12




PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKEFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQKSLSLSPG
KLEQVQLLQOSGPELVKPGASVKLSCKASGYSFTSYDINWVKQRP
GOGLEWVGWIYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHS
LTSEDSAVYFCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLE
EGEFSEAQLDIVMTQOSHKFMSTSVGDRVSITCKASQODVDTAVAW
YOQQKPGOQSPKLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQ
AEDLARYYCQQYYSVPPTFGGGTKLEIK

Leader-Flag-scFvC4-CL-
scFvC4

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIVMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQOSP
KLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYC
QQYYSVPPTFGGGTKLEIKGSEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNEFYPREAKVOWKVDXALQSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGECL
EQVQLLOSGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQ
GLEWVGWIYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLT
SEDSAVYFCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEG
EFSEAQLDIVMTQOSHKFMSTSVGDRVSITCKASQDVDTAVAWYQ
QKPGOQSPKLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAE
DLARYYCQQYYSVPPTFGGGTKLEIK

Leader-Flag-scFvC4-
CH1/CH2/CH3(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIVMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQOSP
KLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYC
QQYYSVPPTFGGGTKLEIKGSSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSL
SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKEFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQKSLSLSPG
K

10

Leader-Flag-C4-
IgG1(N297A)-TNCscFvC4

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKEFLEDIACGCAAAPDIKDLLSRLEELEGLVSSLREQG
TGGGSVEQVQLLOSGPELVKPGASVKLSCKASGYSFTSYDINWV
KQORPGQGLEWVGWIYPRDGDTKYNEKFKGKAILTVDTSSNTAYM
NLHSLTSEDSAVYFCARLTGPYWYFDVWGTGTTVTVSSRSSTKG
PKLEEGEFSEAQLDIVMTQSHKFMSTSVGDRVSITCKASQDVDT
AVAWYQQKPGQSPKLLIYWASTRHTGVPDRFTGSGSGTDYTLTI
SSVQAEDLARYYCQQYYSVPPTFGGGTKLEIK

11

Leader-Flag-C4-
IgG1(N297A)-TNC

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY

13




FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKEFLEDIACGCAAAPDIKDLLSRLEELEGLVSSLREQG
TG

12

Leader-Flag-scFvC4-
TNC-Fc(DANA)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIVMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQOSP
KLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYC
QQYYSVPPTFGGGTKLEIKGSDIACGCAAAPDIKDLLSRLEELE
GLVSSLREQGTGEFKTHTCPPCPAPELLGGPSVEFLEFPPKPKDTL
MISRTPEVTCVVVAVSHEDPEVKENWYVDGVEVHNAKTKPREEQ
YASTYRVVSVLTVLHQODWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSV
MHEALHNHYTQKSLSLSPGKLE

13

Leader-Flag-scFvC4-
Fc(DANA)-TNC

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLOQ
SGPELVKPGASVKLSCKASGYSEFTSYDINWVKQRPGOQGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIVMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQOSP
KLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYC
QQYYSVPPTFGGGTKLEIKGSKTHTCPPCPAPELLGGPSVFLFEP
PKPKDTLMISRTPEVTCVVVAVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYASTYRVVSVLTVLHQODWLNGKEYKCKVSNKALPAPTI
EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSD
IAVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQOG
NVESCSVMHEALHNHYTQKSLSLSPGKLEDIACGCAAAPDIKDL
LSRLEELEGLVSSLREQGTG

14

Leader-Flag-C4-
IgG1(N297A-RGY)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRRPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHGALHNHYTQKY
LSLSPGK

15

Leader-Flag-scFvC4-
CH1/CH2/CH3(N297A)-
TNC

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIVMTQSHKFMSTSVGDRVSITCKASQDVDTAVAWYQQKPGQOSP
KLLIYWASTRHTGVPDRFTGSGSGTDYTLTISSVQAEDLARYYC
QQYYSVPPTFGGGTKLEIKGSSSASTKGPSVFPLAPSSKSTSGG
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSL
SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLEFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKEFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQKSLSLSPG

14




KLEDIACGCAAAPDIKDLLSRLEELEGLVSSLREQGTG

16

Leader-Flag-C9-CL

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQIVLTQ
SPAIMSASPGEKVTITCSASSSVSYMHWFQOKPGTSPKLWIYST
SNLASGVPARFSGSGSGTSYSLTISRMEAEDAATYYCQQRSSYP
PTFGGGTKLEIKGSEIKRTVAAPSVFIFPPSDEQLKSGTASVVC
LLNNEFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSST
LTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

17

Leader-Flag-C9-
IgG1(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPELKKPGETVKISCKASGYTFTTAGMOWVQKMPGKGFKWIGW
INTHSGEPKYAEDFKGRFAFSLETSASTAYLOQISNLKNEDTATY
FCARWDGTGYWGQGTTLTVSSRSSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLY
SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKENWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQKSLSLS
PGK

18

Leader-Flag-C9-
IgG1(N297A)-scFvC9

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPELKKPGETVKISCKASGYTFTTAGMOWVQKMPGKGFKWIGW
INTHSGEPKYAEDFKGRFAFSLETSASTAYLOQISNLKNEDTATY
FCARWDGTGYWGQGTTLTVSSRSSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLY
SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKENWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQKSLSLS
PGKLEQIQLVQSGPELKKPGETVKISCKASGYTFTTAGMOWVQOK
MPGKGFKWIGWINTHSGEPKYAEDFKGRFAFSLETSASTAYLQOI
SNLKNEDTATYFCARWDGTGYWGQGTTLTVSSRSSTKGPKLEEG
EFSEAQLQIVLTOSPAIMSASPGEKVTITCSASSSVSYMHWFQQ
KPGTSPKLWIYSTSNLASGVPARFSGSGSGTSYSLTISRMEAED
AATYYCQQORSSYPPTFGGGTKLEIK

19

Leader-Flag-scFvC9-CL

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPELKKPGETVKISCKASGYTFTTAGMOWVQKMPGKGFKWIGW
INTHSGEPKYAEDFKGRFAFSLETSASTAYLOISNLKNEDTATY
FCARWDGTGYWGQGTTLTVSSRSSTKGPKLEEGEFSEAQLQOIVL
TOQSPAIMSASPGEKVTITCSASSSVSYMHWFQOKPGTSPKLWIY
STSNLASGVPARFSGSGSGTSYSLTISRMEAEDAATYYCQQRSS
YPPTFGGGTKLEIKGSEIKRTVAAPSVFIFPPSDEQLKSGTASV
VCLLNNEFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

20

Leader-Flag-scFvC9-
CH1/CH2/CH3(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPELKKPGETVKISCKASGYTFTTAGMOWVQKMPGKGFKWIGW
INTHSGEPKYAEDFKGRFAFSLETSASTAYLOQISNLKNEDTATY
FCARWDGTGYWGQGTTLTVSSRSSTKGPKLEEGEFSEAQLQOIVL
TOSPAIMSASPGEKVTITCSASSSVSYMHWFQOKPGTSPKLWIY
STSNLASGVPARFSGSGSGTSYSLTISRMEAEDAATYYCQQRSS
YPPTFGGGTKLEIKGSSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQV
SLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWQOGNVEFSCSVMHEALHENHYTQKSLSLSPGK

21

Leader-Flag-C9-
IgG1(N297A)-TNC

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPELKKPGETVKISCKASGYTFTTAGMOWVQKMPGKGFKWIGW
INTHSGEPKYAEDFKGRFAFSLETSASTAYLOISNLKNEDTATY

15




FCARWDGTGYWGQGTTLTVSSRSSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLY
SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKENWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRD
ELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQKSLSLS
PGKLEDIACGCAAAPDIKDLLSRLEELEGLVSSLREQGTG

22

Leader-Flag-C19-CL

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELDIVMAQ
SOKFMSVSVGDRVSVTCKASQONVGTNVAWYQQRPGQSPKALIYS
ASYRYSGVPDRFTGSGSGTDFTLTISNVQSEDLAEYFCQQFDSH
PLTFGAGTKLELKGSEIKRTVAAPSVFIFPPSDEQLKSGTASVV
CLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC

23

Leader-C19-IgG1(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLQOIQLVQOSGPEVKKPGE
TVKISCKASGYTFTIHGMSWVKQAPGKGLKWMGWINTYSGVPTY
ANDFKGRFAFSLETSASTAYLOINNLKNEDTATYFCARDEVRRG
FGFAYWGQGTLVTVSAGSSSASTKGPSVFPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSV
VIVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPC
PAPELLGGPSVFLFPPXPKDTLMISRTPEVTCVVVDVSHEDPEV
KENWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKN
QVSLTCLVKGEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFF
LYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

24

Leader-Flag-C19-
IgG1(N297A)-scFvC19

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQIQLVQ
SGPEVKKPGETVKISCKASGYTFTIHGMSWVKQAPGKGLKWMGW
INTYSGVPTYANDFKGRFAFSLETSASTAYLOQINNLKNEDTATY
FCARDEVRRGFGFAYWGQOGTLVTVSAGSSSASTKGPSVFPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLT
VLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQK
SLSLSPGKLEQIQLVQSGPEVKKPGETVKISCKASGYTFTIHGM
SWVKQAPGKGLKWMGWINTYSGVPTYANDFKGRFAFSLETSAST
AYLQINNLKNEDTATYFCARDEVRRGFGFAYWGQGTLVTVSARS
STKGPKLEEGEFSEAQLDIVMAQSQKFMSVSVGDRVSVTCKASQ
NVGTNVAWYQQRPGQSPKALIYSASYRYSGVPDRFTGSGSGTDF
TLTISNVQSEDLAEYFCQQFDSHPLTFGAGTKLELK

25

Leader-Flag-scFvC19-CL

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPEVKKPGETVKISCKASGYTFTIHGMSWVKQAPGKGLKWMGW
INTYSGVPTYANDFKGRFAFSLETSASTAYLOQINNLKNEDTATY
FCARDEVRRGFGFAYWGQOGTLVTVSARSSTKGPKLEEGEFSEAQ
LDIVMAQSQKFMSVSVGDRVSVTCKASQNVGTNVAWYQQRPGQS
PKALIYSASYRYSGVPDRFTGSGSGTDFTLTISNVQSEDLAEYF
COOFDSHPLTFGAGTKLELKGSEIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNEFYPREAKVOWKVDNALQSGNSQESVTEQDSKD
STYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

26

Leader-Flag-scFvC19-
CH1/CH2/CH3(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPEVKKPGETVKISCKASGYTFTIHGMSWVKQAPGKGLKWMGW
INTYSGVPTYANDFKGRFAFSLETSASTAYLOQINNLKNEDTATY
FCARDEVRRGFGFAYWGQGTLVTVSARSSTKGPKLEEGEFSEAQ
LDIVMAQSQKFMSVSVGDRVSVTCKASQNVGTNVAWYQQRPGQS
PKALIYSASYRYSGVPDRFTGSGSGTDFTLTISNVQSEDLAEYF
COOFDSHPLTFGAGTKLELKGSSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE

16




DPEVKENWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQKSLSLSP
GK

27

Leader-Flag-C19-
IgG1(N297A)-TNC

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQIQLVQ
SGPEVKKPGETVKISCKASGYTFTIHGMSWVKQAPGKGLKWMGW
INTYSGVPTYANDFKGRFAFSLETSASTAYLOQINNLKNEDTATY
FCARDEVRRGFGFAYWGQOGTLVTVSARSSSASTKGPSVEFPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYASTYRVVSVLT
VLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTQOK
SLSLSPGKLEDIACGCAAAPDIKDLLSRLEELEGLVSSLREQGT
G

28

Leader-Flag-C40-CL

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELDIQOMTQ
SPSSLSASLGGKVTITCKASQODINKFIAWYQHKPGKGPRLLIHY
TSTLOQPGIPSRFSGSGSGRDYSFSISNLEPEDIATYYCLQYDNL
YTFGGGTKLEIKGSEIKRTVAAPSVFIFPPSDEQLKSGTASVVC
LLNNEFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSST
LTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

29

Leader-Flag-C40-
IgG1(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVTLKE
SGPGILQPSQTLSLTCSFSGFSLSTFGMGVGWIRQPSGKGLEWL
AHIWWDDDKYYNPALKSRLTISKDTSENQVFLKIANVDTADTAT
YYCVRIAGTRYFDVWGTGTTVTVSSRSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGK

30

Leader-Flag-C40-
IgG1(N297A)-scFvC40

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVTLKE
SGPGILQPSQTLSLTCSFSGFSLSTFGMGVGWIRQPSGKGLEWL
AHIWWDDDKYYNPALKSRLTISKDTSENQVFLKIANVDTADTAT
YYCVRIAGTRYFDVWGTGTTVTVSSRSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKLEQVTLKESGPGILQPSQTLSLTCSEFSGFSLSTFGMG
VGWIRQPSGKGLEWLAHIWWDDDKYYNPALKSRLTISKDTSENQ
VFLKIANVDTADTATYYCVRIAGTRYFDVWGTGTTVTVSSRSST
KGPKLEEGEFSEAQLDIQOMTQSPSSLSASLGGKVTITCKASQDI
NKFIAWYQHKPGKGPRLLIHYTSTLOPGIPSRFSGSGSGRDYSF
SISNLEPEDIATYYCLQYDNLYTFGGGTKLEIK

31

Leader-Flag-scFvC40-CL

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVTLKE
SGPGILQPSQTLSLTCSFSGFSLSTFGMGVGWIRQPSGKGLEWL
AHIWWDDDKYYNPALKSRLTISKDTSENQVFLKIANVDTADTAT
YYCVRIAGTRYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIQMTQSPSSLSASLGGKVTITCKASQDINKFIAWYQHKPGKGP
RLLIHYTSTLOQPGIPSRFSGSGSGRDYSFSISNLEPEDIATYYC
LOYDNLYTFGGGTKLEIKGSEIKRTVAAPSVFIFPPSDEQLKSG
TASVVCLLNNEFYPREAKVOWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC
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32

Leader-Flag-scFvC40-
CH1/CH2/CH3(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVTLKE
SGPGILQPSQTLSLTCSFSGFSLSTFGMGVGWIRQPSGKGLEWL
AHIWWDDDKYYNPALKSRLTISKDTSENQVFLKIANVDTADTAT
YYCVRIAGTRYFDVWGTGTTVTVSSRSSTKGPKLEEGEFSEAQL
DIQMTQSPSSLSASLGGKVTITCKASQDINKFIAWYQHKPGKGP
RLLIHYTSTLOQPGIPSRFSGSGSGRDYSFSISNLEPEDIATYYC
LOYDNLYTFGGGTKLEIKGSSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKENWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWOQQOGNVFSCSVMHEALHNHYTQKSLSLSPGK
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Leader-Flag-C40-
IgG1(N297A)-TNC

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVTLKE
SGPGILQPSQTLSLTCSFSGFSLSTFGMGVGWIRQPSGKGLEWL
AHIWWDDDKYYNPALKSRLTISKDTSENQVFLKIANVDTADTAT
YYCVRIAGTRYFDVWGTGTTVTVSSRSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKLEDIACGCAAAPDIKDLLSRLEELEGLVSSLREQGTG
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Leader-Flag-C4-
IgG1(N297A)-scFvC9

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKEFLEQIQLVOSGPELKKPGETVKISCKASGYTFTTAG
MOWVQKMPGKGFKWIGWINTHSGEPKYAEDFKGRFAFSLETSAS
TAYLQISNLKNEDTATYFCARWDGTGYWGOGTTLTVSSRSSTKG
PKLEEGEFSEAQLQOIVLTQSPAIMSASPGEKVTITCSASSSVSY
MHWFQOKPGTSPKLWIYSTSNLASGVPARFSGSGSGTSYSLTIS
RMEAEDAATYYCQQRSSYPPTFGGGTKLEIK

35

Leader-Flag-C4-
IgG1(N297A)-scFvC19

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKEFLEQIQLVOSGPEVKKPGETVKISCKASGYTFTIHG
MSWVKQAPGKGLKWMGWINTYSGVPTYANDFKGRFAFSLETSAS
TAYLOQINNLKNEDTATYFCARDEVRRGFGFAYWGQGTLVTVSAR
SSTKGPKLEEGEFSEAQLDIVMAQSQKFMSVSVGDRVSVTCKAS
ONVGTNVAWYQQORPGQSPKALIYSASYRYSGVPDRFTGSGSGTD
FTLTISNVQSEDLAEYFCQQFDSHPLTFGAGTKLELK

36

Leader-Flag-C4-
IgG1(N297A)-scFvC40

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKELQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
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IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSGSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGKEFLEQVTLKESGPGILOPSQTLSLTCSFSGFSLSTFG
MGVGWIRQPSGKGLEWLAHIWWDDDKYYNPALKSRLTISKDTSE
NQVFLKIANVDTADTATYYCVRIAGTRYFDVWGTGTTVTVSSRS
STKGPKLEEGEFSEAQLDIQMTQSPSSLSASLGGKVTITCKASQ
DINKFIAWYQHKPGKGPRLLIHYTSTLQPGIPSRFSGSGSGRDY
SEFSISNLEPEDIATYYCLQYDNLYTFGGGTKLEIK

37

Leader-C4-LC-GpL
Flag less

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDIVMTQSHKFMSTSVG
DRVSITCKASQDVDTAVAWYQQKPGQSPKLLIYWASTRHTGVPD
RFTGSGSGTDYTLTISSVQAEDLARYYCQQYYSVPPTFGGGTKL
GSEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSEFNRGECLEKPTENNEDEFNIVAVASNF
ATTDLDADRGKLPGKKLPLEVLKEMEANARKAGCTRGCLICLSH
IKCTPKMKKFIPGRCHTYEGDKESAQGGIGEAIVDIPEIPGFKD
LEPMEQFIAQVDLCVDCTTGCLKGLANVQCSDLLKKWLPQRCAT
FASKIQGQVDKIKGAGGD

38

Leader-Flag-C4-
IgG1(N297A)

MNFGFSLIFLVLVLKGVQCEVKLVPRQLDYKDDDDKEFQVQLLQ
SGPELVKPGASVKLSCKASGYSFTSYDINWVKQRPGQOGLEWVGW
IYPRDGDTKYNEKFKGKAILTVDTSSNTAYMNLHSLTSEDSAVY
FCARLTGPYWYFDVWGTGTTVTVSSRSSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKS
LSLSPGK
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Supplemental Table S3. Antibodies and variants thereof used in this study. For the amino
acid sequences of the expression plasmid encoded proteins please see supplemental table SI.

Proteine name Expression plasmid(s)
Short Systematic name no. in table SI
C4-(1) C4-Fab1-LC:scFvC4 1 2
C4-(2) C4-Fab2-LC:scFvC4 1 3
C4-(3) C4-1gG1(N297A)-HC:scFvC4 4 5
C4-(4) C4-1gG1(N297A)-LC:scFvC4 1 38
C4-(5) C4-1gG1(N297A)-LC:scFvC4-HC:scFvC4 1 5
C4-(6) C4(scFv)-IgG1(N297A)-HC:scFvC4 6 7
C4-(7) C4(scFv)-IgG1(N297A)-LC:scFvC4 8 9
C4-(8) C4(scFv)-IgG1(N297A)-LC:scFvC4- 8 7
HC:scFvC4
C4-(9) C4-1gG1(N297A)-HC:TNC-scFv(C4 4 10
C4-(10) C4-Fabl 4 2
C4-(11) C4-Fab2 4 3
C4-(12) C4-1gG1(N297A) 4 38
C4-(13) C4(scFv)-IgG1(N297A) 6 9
C4-(14) C4-1gG1(N297A)-HC:TNC 4 11
C4-(15) C4(scFv)-TNC-Fc(DANA) 12
C4-(16) C4(scFv)-Fc(DANA)-TNC 13
C4-(17) C4-1gG1(N297A)-HC:RGY 4 14
C4-(18) C4(scFv)-IgG1(N297A)-HC:TNC 6 15
C9-(12) C9-1gG1(N297A) 16 17
C9-(3) C9-1gG1(N297A)-HC:scFvC9 16 18
C9-(13) CI9(scFv)-IgG1(N297A) 19 20
C9-(14) C9-1gG1(N297A)-HC:TNC 16 21
C19-(12) C19-IgG1(N297A) 22 23
C19-(3) C19-IgG1(N297A)-HC:scFvC19 22 24
C19-(13) C19(scFv)-IgG1(N297A) 25 26
C19-(14) C19-IgG1(N297A)-HC:TNC 22 27
C40-(12) C40-IgG1(N297A) 28 29
C40-(3) C40-IgG1(N297A)-HC:scFvC40 28 30
C40-(13) C40(scFv)-IgG1(N297A) 31 32
C40-(14) C40-IgG1(N297A)-HC:TNC 28 33
C4/C9-(3) C4-1gG1(N297A)-HC:scFvC9 4 34
C4/C19-(3) C4-1gG1(N297A)-HC:scFvC19 4 35
C4/C40-(3) C4-1gG1(N297A)-HC:scFvC40 4 36
C4-(3)-GpL C4-1gG1(N297A)-HC:scFvC4-LC:GpL 37 5
C4-(12)-GpL | C4-1gG1(N297A)-LC:GpL 37 38
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