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No statistical methods were used to determine sample sizes for in vitro assays. Our experience showed that absolute differences between
donors occur in the setting of CAR construct evaluation, but the relative differences stay the same. Thus for initially narrowig down the field of
CAR candidates it was sufficient to repeat an experiment at least twice, while the final constructs were evaluated in biological triplicates plus
the previous pre-selection assays. All results were confirming each other. Final constructs were also tested in vivo and on xenografts,
confiming their robustness. Sample sizes for in vivo assays were were calculated using a statistical software and estimated based on
prelimnary experiments and the invetsigators experience with trying to achieve a minimum of n=4 mice per group.

No data were excluded during this study.

During the course of this study we replicated each experiment at least once, with no contradictory outcomes. In addition, we chose to
investigate if same outcomes could be confirmed with different techniques or on differrent samples increasing the robustness of our findings
(verifying flow cytometry with microscopy, verifying PDX findings on primary tumors, choosing different models to challange the same CAR,
etc.)

Animals were assigned to treatment groups using randomization based on bioluminescence and tumor size, to ensure equal distribution of
bioluminescence signal and tumor size between the groups.

For histological and immunofluorescence microscopy, all tissues were cut at random sites and stained and allocated in random order. Patient
samples were chosen by surgeons of the Universitätsklinik Göttingen, who decided based on teratment guidlines, which patient should
undergo surgery and samples were forwared to the investigators or supplied by the commercial source Proteogenex, which chose the patient
samples. T cells are derived from random donors.

Except for the caliper measurement of the tumor size, all other data analyses were based on objectively measurable data. Caliper
measurements were conducted during the whole study by the same investigator. The investigator was blinded before assessing tumor size.
For other experiments blindig was not strictly required as outcomes were based on objective measures. Experiments were designed to
prepare and measure severeal samples simultaneously in a uniform way. Apprpriate controls were alsways included.

Antigen Clone Isotype Titer Order Nr. Vendor

DAPI x x 1/10 130-111-570 Miltenyi Biotec

CD3 BW264/56 mouse IgG2a 1/11 130-113-129 Miltenyi Biotec

CD4 vit4 mouse IgG2a 1/11 130-113-214 Miltenyi Biotec

CD8 BW135/80 mouse IgG2a 1/11 130-113-158 Miltenyi Biotec

CD9 SN4 C3-3A2 mouse IgG1 1/7,5 130-123-761 Miltenyi Biotec

CD11c MJ4-27G12 mouse IgG2b 1/2,5 130-113-580 Miltenyi Biotec

CD14 TÜK4 mouse IgG2a 1/2,5 130-113-147 Miltenyi Biotec



3

nature
research

|
rep

orting
sum

m
ary

April2020

CD15 VIMC6 mouse IgM 1/5 130-113-485 Miltenyi Biotec

CD18 TS1/18 mouse IgG1 1/11 130-101-241 Miltenyi Biotec

CD19 LT19 mouse IgG1 1/2,5 130-113-169 Miltenyi Biotec

CD20 REA780 recombinant human IgG1 1/5 130-111-338 Miltenyi Biotec

CD23 M-L23.4 mouse IgG1 1/5 130-123-716 Miltenyi Biotec

CD24 32D12 mouse IgG1 1/5 130-095-952 Miltenyi Biotec

CD27 REA499 recombinant human IgG1 1/20 130-113-640 Miltenyi Biotec

CD28 15e8 mouse IgG1 1/2,5 130-092-921 Miltenyi Biotec

CD29 TS2/16 mouse IgG1 1/11 130-101-273 Miltenyi Biotec

CD31 AC128 mouse IgG1 1/20 130-118-965 Miltenyi Biotec

CD34 AC136 mouse IgG2a 1/5 130-113-179 Miltenyi Biotec

CD38 IB6 mouse IgG2a 1/15 130-113-427 Miltenyi Biotec

CD40 HB14 mouse IgG1 1/40 130-123-714 Miltenyi Biotec

CD44 DB105 mouse IgG1 1/60 130-113-335 Miltenyi Biotec

CD45RO UCHL1 mouse IgG2a 1/11 130-095-457 Miltenyi Biotec

CD45RA T6D11 mouse IgG2b 1/35 130-113-356 Miltenyi Biotec

CD45 5B1 mouse IgG2a 1/80 130-113-118 Miltenyi Biotec

CD46 REA312 recombinant human IgG1 1/15 130-104-508 Miltenyi Biotec

CD47 REA220 recombinant human IgG1 1/15 130-123-754 Miltenyi Biotec

CD49B REA188 recombinant human IgG1 1/2,5 130-123-749 Miltenyi Biotec

CD49c REA360 recombinant human IgG1 1/7,5 130-118-544 Miltenyi Biotec

CD49e NKI-SAM1 mouse IgG2b 1/11 130-097-225 Miltenyi Biotec

CD49f GoH3 rat IgG2a 1/20 130-097-245 Miltenyi Biotec

CD51 REA181 recombinant human IgG1 1/2,5 130-100-556 Miltenyi Biotec

CD54 REA266 recombinant human IgG1 1/60 130-120-711 Miltenyi Biotec

CD55 JS11 mouse IgG1 1/7,5 130-101-764 Miltenyi Biotec

CD56 REA196 recombinant human IgG1 1,25 130-113-312 Miltenyi Biotec

CD58 TS2/9 mouse IgG1 1/5 130-101-193 Miltenyi Biotec

CD59 REA496 recombinant human IgG1 1/65 130-120-048 Miltenyi Biotec

CD63 REA563 recombinant human IgG1 1/60 130-108-894 Miltenyi Biotec

CD66acde REA428 recombinant human IgG1 1/40 130-125-211 Miltenyi Biotec

CD66c REA414 recombinant human IgG1 1/45 130-123-270 Miltenyi Biotec

CD68 Y1/82A mouse IgG2b 1/7,5 130-118-348 Miltenyi Biotec

CD71 AC102 mouse IgG2a 1/11 130-091-728 Miltenyi Biotec

CD73 AD2 mouse IgG1 1/5 130-120-066 Miltenyi Biotec

CD80 2D10 mouse IgG1 1/20 130-117-683 Miltenyi Biotec

CD82 REA221 recombinant human IgG1 1/11 130-101-306 Miltenyi Biotec

TRA-1-85 REA476 recombinant human IgG1 1/11 130-107-102 Miltenyi Biotec

CD86 FM95 mouse IgG1 1/1 130-113-572 Miltenyi Biotec

CD90 DG3 mouse IgG1 1/5 130-117-388 Miltenyi Biotec

CD94 REA113 recombinant human IgG1 1/2,5 130-098-974 Miltenyi Biotec

CD95 DX2 mouse IgG1 1/5 130-123-706 Miltenyi Biotec

CD97 VIM3b mouse IgG1 1/11 130-097-102 Miltenyi Biotec

CD98 REA387 recombinant human IgG1 1/20 130-120-051 Miltenyi Biotec

CD104 REA236 recombinant human IgG1 1/2,5 130-123-756 Miltenyi Biotec

CD105 43A4E1 mouse IgG1 1/7,5 130-117-696 Miltenyi Biotec

CD107a H4A3 mouse IgG1 1/20 130-119-872 Miltenyi Biotec

CD117 A3C6E2 mouse IgG1 1/2,5 130-113-544 Miltenyi Biotec

CD119 REA161 recombinant human IgG1 1/11 130-125-851 Miltenyi Biotec

CD133 AC133 mouse IgG1 1/5 130-113-108 Miltenyi Biotec

CD134 ACT35 mouse IgG1 1/2,5 130-116-488 Miltenyi Biotec

CD138 44F9 mouse IgG1 1/2,5 130-119-840 Miltenyi Biotec

CD141 AD5-14H12 mouse IgG1 1/2,5 130-113-318 Miltenyi Biotec

CD142 HTF-1 mouse IgG1 1/2,5 130-098-742 Miltenyi Biotec

CD146 541-10B2 mouse IgG1 1/11 130-123-711 Miltenyi Biotec

CD147 REA282 recombinant human IgG1 1/11 130-123-764 Miltenyi Biotec

CD151 REA265 recombinant human IgG1 1/11 130-103-662 Miltenyi Biotec

CD152 BNI3 mouse IgG2a 1/1 130-118-357 Miltenyi Biotec

CD155 PV404.19 mouse IgG1 1/2,5 130-105-846 Miltenyi Biotec

CD156c REA309 recombinant human IgG1 1/5 130-104-407 Miltenyi Biotec

CD162 REA319 recombinant human IgG1 1/20 130-104-707 Miltenyi Biotec

CD163 GHI/61.1 mouse IgG1 1/20 130-123-249 Miltenyi Biotec

CD166 REA442 recombinant human IgG1 1/11 130-118-349 Miltenyi Biotec

CD171 REA163 recombinant human IgG1 1/2,5 130-100-691 Miltenyi Biotec

CD178 NOK-1 mouse IgG1 1/2,5 130-118-353 Miltenyi Biotec

CD183 REA232 recombinant human IgG1 1/15 130-120-452 Miltenyi Biotec

CD184 12G5 mouse IgG2a 1/5 130-117-690 Miltenyi Biotec

CD195 REA245 recombinant human IgG1 1/5 130-117-356 Miltenyi Biotec
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CD204 REA460 recombinant human IgG1 1/11 130-119-580 Miltenyi Biotec

CD206 DCN228 mouse IgG1 1/7,5 130-124-233 Miltenyi Biotec

CD223 REA351 recombinant human IgG1 1/5 130-120-470 Miltenyi Biotec

CD227 REA448 recombinant human IgG1 1/11 130-120-056 Miltenyi Biotec

CD230 REA203 recombinant human IgG1 1/11 130-101-304 Miltenyi Biotec

CD239 REA276 recombinant human IgG1 1/11 130-103-842 Miltenyi Biotec

CD240DCE REA327 recombinant human IgG1 1/5 130-104-819 Miltenyi Biotec

CD266 REA1216 recombinant human IgG1 1/11 130-123-395 Miltenyi Biotec

CD273 MIH18 mouse IgG1 1/5 130-098-530 Miltenyi Biotec

CD274 29E.2A3 mouse IgG2b 1/20 329705 BioLegend

CD276 FM276 mouse IgG2b 1/30 130-120-712 Miltenyi Biotec

CD278 REA192 recombinant human IgG1 1/5 130-120-069 Miltenyi Biotec

CD279 PD1.3.1.3 mouse IgG2b 1/11 130-117-384 Miltenyi Biotec

CD298 REA217 recombinant human IgG1 1/11 130-101-290 Miltenyi Biotec

CD309 ES8-20E6 mouse IgG1 1/2,5 130-120-480 Miltenyi Biotec

CD317 REA202 recombinant human IgG1 1/7,5 130-101-707 Miltenyi Biotec

CD318 REA194 recombinant human IgG1 1/2,5 130-101-215 Miltenyi Biotec

CD324 REA811 recombinant human IgG1 1/5 130-111-839 Miltenyi Biotec

CD326 HEA-125 mouse IgG1 1/5 130-113-264 Miltenyi Biotec

GITR/CD357 DT5D3 mouse IgG1 1/2,5 130-121-331 Miltenyi Biotec

CD366 REA635 recombinant human IgG1 1/11 130-119-785 Miltenyi Biotec

CX3CR1 REA385 recombinant human IgG1 1/50 130-122-912 Miltenyi Biotec

Oct-4 REA338 recombinant human IgG1 1/5 130-117-709 Miltenyi Biotec

TSPAN-8 REA443 recombinant human IgG1 1/11 130-117-391 Miltenyi Biotec

SSEA-1 REA321 recombinant human IgG1 1/2,5 130-117-689 Miltenyi Biotec

Anti SSEA-4 REA101 recombinant human IgG1 1/5 130-122-914 Miltenyi Biotec

VEGFR-1 REA569 recombinant human IgG1 1/11 130-124-438 Miltenyi Biotec

HLA-DR AC122 mouse IgG2a 1/70 130-113-402 Miltenyi Biotec

FoxP3 3G3 mouse IgG1 1/100 MABF463 Sigma-Aldrich

Ki67 REA183 recombinant human IgG1 1/2,5 130-120-417 Miltenyi Biotec

Vimentin REA409 recombinant human IgG1 1/2,5 130-116-508 Miltenyi Biotec

Podoplanin REA446 recombinant human IgG1 1/7,5 130-117-687 Miltenyi Biotec

IgD IgD26 mouse IgG1 1/11 130-094-539 Miltenyi Biotec

IgA IS11-8E10 mouse IgG1 1/20 130-113-476 Miltenyi Biotec

IgG IS11-3B2.2.3 mouse IgG1 1/5 130-119-878 Miltenyi Biotec

HLA-A2 A28 REA142 recombinant human IgG1 1/40 130-099-536 Miltenyi Biotec

HLA-ABC REA230 recombinant human IgG1 1/11 130-120-055 Miltenyi Biotec

Cytokeratin REA831 recombinant human IgG1 1/50 130-112-744 Miltenyi Biotec

Rat IgM – isotype control antibodies ES26-13D3.4 rat IgM 1/11 130-102-672 Miltenyi Biotec

Mouse IgG1 – isotype control antibodies IS5-21F5 mouse IgG1 1/11 130-113-200, Miltenyi Biotec

REA Control antibodies REA293 recombinant human IgG1 1/11 130-113-450 Miltenyi Biotec

HLA-DQ REA303 recombinant human IgG1 1/80 130-104-496 Miltenyi Biotec

Anti-CLA HECA-452 rat IgM 1/7,5 130-123-707 Miltenyi Biotec

Antigen Clone Isotype Titer Order Nr. Vendor

CD49c REA360 recombinant human IgG1 1/50 130-118-544 Miltenyi Biotec

CD66c REA414 recombinant human IgG1 1/50 130-123-270 Miltenyi Biotec

CD73 REA778 recombinant human IgG1 1/50 130-111-331 Miltenyi Biotec

CD104 REA236 recombinant human IgG1 1/50 130-123-756 Miltenyi Biotec

CD142 REA949 recombinant human IgG1 1/50 130-115-684 Miltenyi Biotec

CD318 REA194 recombinant human IgG1 1/50 130-101-215 Miltenyi Biotec

TSPAN8 REA443 recombinant human IgG1 1/50 130-117-391 Miltenyi Biotec

CLA HECA-452 rat IgM 1/11 130-123-707 Miltenyi Biotec

CLA REA1101 recombinant human IgG1 1/50 130-119-043 Miltenyi Biotec

EpCAM REA764 recombinant human IgG1 1/50 130-110-998 Miltenyi Biotec

CD45 REA747 recombinant human IgG1 1/50 130-110-637 Miltenyi Biotec

PD1 REA1165 recombinant human IgG1 1/50 130-120-391 Miltenyi Biotec

LAG3 REA351 recombinant human IgG1 1/50 130-118-549 Miltenyi Biotec

41BB REA765 recombinant human IgG1 1/50 130-110-763 Miltenyi Biotec

TIM3 REA635 recombinant human IgG1 1/50 130-119-785 Miltenyi Biotec

LNGFR REA844 recombinant human IgG1 1/50 130-112-601 Miltenyi Biotec

LNGFR REA844 recombinant human IgG1 1/50 130-112-602 Miltenyi Biotec

CD4 VIT4 mouse IgG2a 1/11 130-120-391 Miltenyi Biotec

CD8 REA734 recombinant human IgG1 1/50 130-110-681 Miltenyi Biotec

CD62L 145/15 mouse IgG1 1/50 130-113-621 Miltenyi Biotec

CD45RO REA611 recombinant human IgG1 1/50 130-113-560 Miltenyi Biotec

CD162 REA319 recombinant human IgG1 1/50 130-104-708 Miltenyi Biotec

MACS® Marker Screen various various 1/50 130-110-055 Miltenyi Biotec

8-Color Immunophenotyping Kit, human various recombinant human IgG1 1/50 130-120-640 Miltenyi Biotec
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Note that full information on the approval of the study protocol must also be provided in the manuscript.

REA control REA293 recombinant human IgG1 1/50 130-113-450 Miltenyi Biotec

REA control REA293 recombinant human IgG1 1/50 130-113-446 Miltenyi Biotec

REA control REA293 recombinant human IgG1 1/50 130-113-449 Miltenyi Biotec

REA control REA293 recombinant human IgG1 1/50 130-113-454 Miltenyi Biotec

REA control REA293 recombinant human IgG1 1/50 130-113-456 Miltenyi Biotec

mouse IgG2a control S43.10 mouse IgG2a 1/11 130-113-841 Miltenyi Biotec

mouse IgG1 control IS5-21F5 mouse IgG1 1/11 130-113-202 Miltenyi Biotec

rat IgM control ES26-13D3.4 rat IgM 1/11 130-102-672 Miltenyi Biotec

Chicken anti-Goat IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor 647 polyclonal chicken IgY 10 µg/ml A-21469
ThermoFisher

anti-Mouse IgG (Fab specific) antibody polyclonal goat 10 µg/ml M4155-1ML Merck

We always used target negative and positive cells as controls and isotype controls to ensure antigen dependend staining.

Miltenyi Biotec antibodies are validated for use in flow cytometry. We indicated above, as well as in the Supplementary Table T1 and
T2 the respective isotypes and species. Specific data about antibody validation can be retrieved from the Miltenyi Biotec webpage
(https://www.miltenyibiotec.com/) using the given order numbers.

Merck's Anti-Mouse IgG (Fab specific) antibody produced in goat is validated by ELISA, immunoelectro-phoresis (IEP) and
Ouchterlony double diffusion (ODD) (https://www.sigmaaldrich.com/catalog/product/sigma/m4155?
lang=de&region=DE&cm_sp=Insite-_-prodRecCold_xviews-_-prodRecCold5-3).

Thermo Fisher's antibody Chicken anti-Goat IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor 647 is validated for
immunohistochemnistry and immunofluorescence (https://www.thermofisher.com/antibody/product/Chicken-anti-Goat-IgG-H-L-
Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-21469) and rabbit anti-human-CDCP1 is validated for ICC, IF, IP and western blot.
(https://www.thermofisher.com/antibody/product/CDCP1-Antibody-Polyclonal/PA5-17245).

abcam antibodies: rabbit anti-human-CEACAM6 antibody (ab199277) is validated for IHC (https://www.abcam.com/ceacam6-
antibody-ab199277.html). rabbit anti-human-CDCP1 antibody (ab223743) is validated for IHC (https://www.abcam.com/ceacam6-
antibody-ab199277.html). rabbit anti-human-TSPAN8 (ab230488) is validated on western blots IHC and flow cytometry (https://
www.abcam.com/hexa-antibody-ab230488.html). Southern Biotech antibody mouse Anti-Rabbit IgG-PE is tested for ELISA, FLISA,
flow cytometry, IHC and western blot (https://www.southernbiotech.com/?
catno=4090-09&type=Monoclonal#&panel1-2&panel2-1).

goat anti-rabbit-HRP (414142F) from Medac is validated on IHC (http://www.medac-diagnostika.de/index.php?
id_product=3538&controller=product&id_lang=2).

Avidin anti-biotin-HRP from (18-4100) from Invitrogen has been validated on ELISA and western blot (https://
www.thermofisher.com/document-connect/document-connect.html?url=https%3A%2F%2Fassets.thermofisher.com%2FTFS-Assets%
2FLSG%2Fmanuals%2F18-4100.pdf&title=VGVjaG5pY2FsIERhdGEgU2hlZXQ6IEF2aWRpbiBIUlA=).

Human embryonic kidney 293T (HEK293T, ACC 635) cells were obtained from the DSMZ – German Collection of
Microorganisms and Cell Cultures. BxPC3 (CRL-1687) and AsPC1 (CRL-1682) cells were obtained from ATCC and cultured as
recommended. PanCa0201 which was derived from a human primary PDAC tumor by the investigators.

All cell lines used were authenticated using the Human STR Profiling Cell Authentication Service of ATCC. Exception:
PanCa0201 as it is a novel self-generated cell line.

not tested

None

NSG (NOD.Cg-Prkdc<scid>Il2rg<tm1Wjl>SzJ) mice were male, 6-12 weeks old and obtained from Charles River. Mice were kept in IVC
cages at room temperature and in a 12-12 light-dark cycle and a humidity between 45 and 65%.

No wild animals were used in this study.

No field collected samples were used in this study.

All experiments were reviewed and approved by the Landesamt für Natur, Umwelt und Verbraucherschutz NRW, Approval number
84-02.04.2017.A320 and Niedersächsisches Landesamt für Verbraucherschutz und Lebensmittelsicherheit, Approval numbers
33.9-42502-04-13/1085 and 33.9-42502-04-14/1511




