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Dye: Blue - 9 peaks - DG_Ruben_BxPC_3-009-015.fsa

[D3s1358 | [ o1 | [ o2isi1 | | D18S51 | Penta_E ]
100 150 200 250 300 350 400 450
4.000
3.000
2,000
1.000 l l
0- N = 1 A
[14]

gl g N fiz] e

No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 120.5 1941 9895 D3S1358 14 0.18 Pass 327.8 [<Confirmed><Inserted>)
2 128.6 2031 11690 D3S1358 16 0.06 Pass 288.6 [<Confirmed><Inserteds>]
3 174.0 3232 14603 THO1 9 0.00 Pass 500.0 [<Confirmed><Inserted>)
4 215.2 349 1714 D21811 28 0.14 Pass 27.3 [<Deleted>]
5 219.2 3665 17547 D21S811 29 0.38 Pass 500.0
6 298.3 2502 13525 D18sSS1 oL 1.00 Undetermined 480.8 [<Deleted>]
7 298.8 386 14853 D18SS1 12 0.15 Pass 0.0 [<Confirmed><Inserted>]
8 413.1 1105 7538 Penta_E 12 0.08 Pass 98.5
9 423.4 1839 12642 Penta_E 14 0.04 Pass 210.8
Dye: Green - 8 peaks - DG_Ruben_BxPC_3-009-015.fsa
[Dsss1ie | [D13s317 | [D7s820 | [ D16ss3s | [ CsFiPo | | Penta_D ]
100 150 200 250 300 350 400 450
6.000
4.000
2.000—_ J
0] A L J
< JUUILA LI N AUAMUR AN ARAURARNL 'l LU ML L NURML AR AR ML L LAUN A ML LU M
b [ofae] o]
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
: | 131.1 45859 22487 DSs818 b 5 0.29 Pass 500.0 [<Confirmed><Inserted>)
2 187.9 3278 15302 D138317 11 0.07 Pass 500.0 [<Confirmed><Inserted>)
3 228.5 4824 23964 D7S820 10 0.00 Pass 500.0
“ 240.4 2320 11844 D78820 13 0.07 Pass 320.1
5 279.1 1465 7783 D16S539 9 0.06 Pass 169.2
6 287.2 2455 12832 D16S539 11 0.30 Pass 398.6
7 345.3 1827 10761 CSF1PO 13 0.18 Pass 220.9
8 421.8 3528 24405 Penta D 14 0.02 Pass 427.5
Dye: Yellow - 8 peaks - DG_Ruben_BxPC_3-009-015.fsa
AMR [(oes1179 | [TPox ] [ FGA ]
100 150 200 250 300 350 400 450
T T T T T T T T T T T T T T T T T T T
5.000-
N . i 1
I. ll.i”.ilil.' ”I.ili.'" |||I|.||| ||||i||m|uuul uaau
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 104.3 2903 14214 AMEL X 0.14 Pass 500.0 [<Confirmed><Inserted>]
2 138.4 1584 7666 VWA 14 0.05 Pass 330.2 [<Confirmed><Inserted>]
3 154.3 2673 12985 VWA 18 0.00 Pass 500.0 [<Confirmed><Inserted>]
4 222.4 524 2437 D8S1179 12 0.21 Pass 75.8
5 226.4 7832 38724 D8S1179 13 0.29 Pass 500.0
6 268.6 1696 8712 TPOX 8 0.04 Pass 375.8
7 337.6 1634 9159 FGA 20 0.23 Pass 314.2
8 341.7 1512 8562 FGA 21 0.18 Pass 244.6

Supplementary Figure S1. Short tandem repeats (STR) profile of BxPC-3.
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Dye: Blue - 9 peaks - DG_Ruben_HMEC_1-F09-005.fsa

|D3s13s8 | [ THO1 | [ D21S11 | | D18S51 | | Penta_E |
100 150 200 250 300 350 400 450
4,000 T T T T T T T T T W I TR TR T A TR T A T T T TR T T T
3.000
2.000
1.000] 1 l
N i i Jo
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 128.5 1682 8665 D3S1358 16 0.04 Pass 327.6 [<Confirmed><Inserted>]
2 133.0 1591 9834 D3S1358 17 0.25 Pass 225.9 [<Confirmed><Inserteds>]
3 166.0 3212 14702 THO1 | 0.00 Pass 500.0 [<Confirmed><Inserted>]
4 219.3 2010 9312 D21S11 29 0.28 Pass 481.0
S 223.3 2249 10707 D21s11 30 0.23 Pass 500.0
6 317.4 622 3381 D18S51 17 0.09 Pass 68.6
7 332.6 543 2931 D18SS51 21 0.19 Pass 55.6
8 392.7 1269 7619 Penta E 8 0.09 Pass 31732
9 418.4 1464 93153 Penta_E 13 0.15 Pass 190.7
Dye: Green - 11 peaks - DG_Ruben_HMEC_1-F09-005.fsa
| Dsss18 | | D13s317 | [ D7s820 | | p1essze | [ csFipo | | Penta_D |
100 150 200 250 300 350 400 450
LALLM ALE LE N THITRRETANOTN TRIRNRTRTY L LA LA LE N KRNERTTIROTNNY LI THRTIRTINET N
4.000
3.000
2.0004
1.0004 “ I l |
o A w.Ve N ] l l
MMMA RN M UEN LAUAMNURI U AR NRAELL 'l IR RTEN NURMAARAUE ML LAUM R A ML AUER M
(8[10] [1412] [8]l10]
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 136.1 3518 17396 D5S818 12 0.20 Pass 500.0 [<Confirmed><Inserted>)
2 188.0 1300 7765 D138317 11 0.17 Pass 104.4 [<Confirmed><Inserted>]
3 192.0 1265 5991 D13S317 12 0.33 Pass 158.8 [<Confirmed><Inserted>
- 220.4 2759 13563 D7S820 8 0.01 Pass 466.3
S 228.4 2506 12473 D7S820 10 0.10 Pass 399.8
6 287.1 1248 6382 D16S539 11 0.20 Pass 140.8
7 291.1 993 5081 D16S539 12 0.16 Pass 98.4
8 333.3 490 2539 CSF1PO 10 0.36 Pass 35.3
9 341.4 610 3482 CSF1PO 12 0.18 Pass 42.9
10 393.7 1995 12340 Penta D 8 0.13 Pass 231.5
11 403.2 1915 11838 Penta D 10 0.05 Pass 217.0
Dye: Yellow - 10 peaks - DG_Ruben_HMEC_1-F09-005.fsa
AR [Coesti7e | [Trox ] [ FGA ]
100 150 200 250 300 350 400 450
SSLLLJN B R R BN E N R0 e RN RS R S R AR N0 E E— LU L e e
3.000
2.000
1.0004 “
° l A A | l
Ly AL TN

No Size Height
1 104.3 1850
2 110.0 706
3 142.3 1360
“ 150.3 1524
5 218.3 2412
6 230.3 2821
7 268.7 975
8 280.7 1000
9 341.7 1528
10 345.8 1440

Area Marker Allele
9274 AMEL X
3394 AMEL Y
6555 VWA 15
7245 VWA 17
11120 D8S1179 11
13308 D8S1179 14
4918 TPOX 8
4992 TPOX 11
8414 FGA 21
7960 FGA 22

Difference Quality

0.14 Pass
0.07 Pass
0.02 Pass
0.02 Pass
0.06 Pass
0.16 Pass
0.06 Pass
0.03 Pass
0.18 Pass
0.14 Pass

Supplementary Figure S2. STR profile of HMEC-1.

Score Allele Comments Sample Comments
499.3 [<Confirmed><Inserted>]
133.2 [<Confirmed><Inserted>]
343.9 [<Confirmed><Inserted>)
408.5 [<Confirmed><Inserted>]
500.0

500.0

198.8

209.3

334.8

306.0
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Dye: Blue - 9 peaks - DG_Ruben_hPSC21-D09-003.fsa

|D3s1358 | | THO1 | | D21S11 | | D18S51 | | Penta_E |
100 150 200 250 300 350 400 450
4.000 ’
3.000
2,000
1.000] l
0‘ . i A * .I 4 l 4
___JllliiiiL_LLlLih BJ na EJ E’ Iﬁ
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 132.9 2977 15864 D3S1358 17 0.15 Pass 500.0 [<Confirmed><Inserteds]
2 137.0 2641 12882 D3S1358 18 0.14 Pass 500.0 [<Confirmed><Inserted>)
3 174.1 2782 15092 THO1 9 0.10 Pass 500.0 [<Confirmed><Inserteds>]
“ 219.3 2250 10632 D21811 29 0.28 Pass 493.7
5 233.3 2276 10928 D21811 32.2 0.18 Pass 492.1
6 309.8 989 5244 D18S51 15 0.49 Pass 145.8
7 328.8 1075 5734 D18S51 20 0.20 Pass 162.8
8 377.1 984 5847 Penta E 5 0.10 Pass 118.8
9 439.3 1210 8172 Penta E 17 0.07 Pass 148.2

Dye: Green - 10 peaks

- DG_Ruben_hPSC21-D09-003 fsa

[Dsse18 | [D13s317 | [Drs820 | [ D16s538 | [CsFiPo | | Penta_D ]
100 150 200 250 300 350 400 450
4.000_ NARTIRNANEN TRIRRRTNTN TRIRNRTRNY L] TRINERNEY ARERTIRTIRTY LALE J THRETIRTINE N
3.000
2 ]
1.000-}
0] | A
MM AN NN ' AN U NNl MURULLRAUE |- LAUN R A ML AR M
[e[11] [1d12]
No Size Height Area Difference Quality Score Allele Comments Sample Comments
1 122.8 2362 12865 0.34 Pass 326.2 [<Confirmed><Inserteds>]
2 131.2 2411 13235 D5S818 : i | 0.39 Pass 327.7 [<Confirmed><Inserted>
3 180.0 1213 5522 D138317 9 0.24 Pass 124.0 [<Confirmed><Inserted>]
4 191.8 2132 9674 D138317 12 0.13 Pass 305.3 [<Confirmed><Inserted>
S 224.5 2933 14300 D78820 9 0.09 Pass 438.2
6 228.4 2009 10085 D78820 10 0.10 Pass 248.1
7 283.1 1731 8919 D16S539 10 0.08 Pass 207.5
8 291.2 1566 8205 D16S539 12 0.06 Pass 174.9
9 341.4 2403 13234 CSF1PO 12 0.18 Pass 328.4
10 398.5 3351 20917 Penta D 9 0.01 Pass 500.0
Dye: Yellow - 7 peaks - DG_Ruben_hPSC21-D09-003.fsa
AL [oestize ] [TPox ] l FGA |
100 150 200 250 300 350 400 450
T T T T T T T T T T T T T T T T AT TR T X T T
6.000
4.000]
2.000] L l
2 A 1 A
o- LN | ) MUUN L MALLM
i ﬁ ii IIE i
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 104.2 5837 28216 AMEL X 0.04 Pass 500.0 [<Confirmed><Inserted>]
2 150.3 4132 19573 VWA 17 0.02 Pass 500.0 [<Confirmed><Inserted>)
3 214.4 6008 27895 D8S1179 10 0.12 Pass 500.0
B 226.3 5238 24110 D8S1179 13 0.19 Pass 500.0
5 280.7 488 2510 TPOX 11 0.03 Pass 67.2
6 284.7 2361 11743 TPOX 12 0.02 Pass 500.0
7 341.7 2553 13710 FGA 21 0.18 Pass 500.0

Supplementary Figure S3. STR profile of hPSC21.
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Dye: Blue - 9 peaks - DG_Ruben_MiaPACa_2-M09-013 fsa

| D351358 | |

THO1 | |

D21511 |

| D18S51 |

100

1.500]

1.000

150

250

300 350

No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 128.8 1551 7591 D3S1358 16 0.26 Pass 312.7 [<Confirmed><Inserteds>]
2 173.9 415 1983 THO1 9 0.10 Pass 49.6 [<Confirmed><Inserteds>]
3 177.9 807 3721 THO1 10 0.10 Pass 129.3 [<Confirmed><Inserted>]
4 219.2 1090 5276 D21s11 29 0.38 Pass 21%:2
5 229.2 1402 6894 D218S11 31.2 0.27 Pass 304.0
6 298.4 586 3085 D18SS1 OL 1.00 Undetermined 75.6 [<Deleted>)
7 298.7 208 3293 D18SSs1 12 0.25 Pass 0.0 [<Confirmed><Inserted>]
8 418.3 142 1048 Penta E 13 0.05 Pass 3.1 [<Confirmed>]
9 444.6 172 1298 Penta_E 18 0.24 Pass 4.5 [<Confirmed>]
Dye: Green - 12 peaks - DG_Ruben_MiaPACa_2-M09-013 fsa
[ Dsss18 | [D13s317 | [D7ss20| [ D16ssag | [ csFipo | | Penta_D ]
100 150 200 250 300 350 400 450
3 NARTIRANEN TRIRRRTRNTN TRIRRTETy L] TRTINRNEY LA LA AR LN LA} THREIRTINEY N
2.000
1.000-
0‘ Al Al ll A i L l J l
ML LM NN LU MU LAY AR uRARDL 'l IR NETEN MURUR LR AUE . LU R AWML AUE M
IZZ) fioffs]
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 335:.0 67 413 D5s818 12 0.10 Pass 0.9 [<Confirmed><Inserted>]
2 139.3 140 715 D5s818 13 0.13 Pass 4.8 [<Confirmed><Inserted>)
3 142.5 57 276 D5s81s 143 0.76 Pass 23 [<Confirmed><Inserted>]
B 191.8 552 2709 D138317 12 0.13 Pass 851.9 [<Confirmed><Inserteds>]
5 195.9 525 2560 D138317 13 0.23 Pass 48.3 [<Confirmed><Inserted>])
6 236.4 2096 10556 D7S820 12 0.18 Pass 369.2
7 240.4 761 3872 D78820 13 0.07 Pass 82.9
8 283.1 372 2030 D16S539 10 0.08 Pass 26.1
9 295.2 866 4750 D16S539 13 0.11 Pass 100.1
10 333.3 496 2805 CSF1PO 10 0.36 Pass 37.0
11 412.5 275 1854 Penta D 12 0.32 Pass 10.3
12 431.4 244 1778 Penta D 16 0.04 Check 6.5
Dye: Yellow - 6 peaks - DG_Ruben_MiaPACa_2-M09-013.fsa
AR [ wWwA | [ pest17e | [ TPOX | [ FGA |
100 150 200 250 300 350 400 450
snm:m"u- T Y
2.000
1.000-_ 1
c' 1 a .]
s m m im a ‘Em MUAN L MALALM
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 104.2 1852 9006 AMEL X 0.04 Pass 404.9 [<Confirmed><Inserted>)
2 142.3 2681 12966 VWA 15 0.02 Pass 500.0 [<Confirmed><Inserted>]
3 234.2 123 541 D8S1179 15 0.04 Check 8.0
4 238.2 1677 8176 D8S1179 16 0.06 Pass 397.4
5 272.6 1195 6135 TPOX 9 0.01 Pass 228.8
6 345.9 910 5071 FGA 22 0.24 Pass 134.8

Supplementary Figure S4. STR profile of MiaPaCa-2.
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Dye: Blue - 8 peaks - DG_Ruben_RTL_PSC-B09-001.fsa

[D3s1358 | [ mHo1 | [ D21s11 | [ D18S51 L, i Penta_E ]
100 150 200 250 300 350 400 450
T T T T T T T T T T T T T T I T T T T e T I T T T T T T
10.000-]
5.000-]
0 A i An l l
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 128.7 8207 40189 D3S1358 16 0.16 Pass 500.0 [<Confirmed><Inserteds>)
2 177.0 7001 36939 THO1 9.3 0.00 Pass 500.0 [<Confirmed><Inserted>]
3 215.4 861 3967 D21S11 28 0.34 Pass 126.0
4 219.3 10159 49690 D21S11 29 0.28 Pass 500.0 [<SAT (Repaired)><Confirmed>)
5 309.9 2507 12898 D18S51 15 0.39 Pass 464.2
6 313.8 498 3536 D18SS1 16 0.47 Pass 20.2 [<Confirmed><Inserteds]
7 408.1 1519 9089 Penta E 11 0.02 Pass 202.0
8 428.8 1393 9103 Penta E 15 0.16 Pass 152.7
Dye: Green - 8 peaks - DG_Ruben_RTL_PSC-B09-001.fsa
[Dsss18 | |[D13s317 | [D7rss20 | [ D16ss3ae | [ CSFiPO | | Penta_D ]
100 150 200 250 300 350 400 450
8.000]
6.000
4.000
2000 l |
0' ald 1
UMURAUNUNN AUSMUNRURY RNRUNENRL M AURUNMNE  NUNMRRNRUY MU D UM NAMI AU M
B st o)
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
: | 139.4 7479 37796 D5S818 13 0.23 Pass 500.0 [<Confirmed><Inserteds>])
2 176.0 4204 19100 D138317 8 0.08 Pass 500.0 [<Confirmed><Inserted>]
3 188.0 2927 14261 D138317 : 13 | 0.17 Pass 379.2 [<Confirmed><Inserted>]
B 224.4 6008 28658 D7S8820 9 0.01 Pass 500.0
S 295.2 6822 33962 D16S539 13 0.11 Pass 500.0
6 329.3 2704 14098 CSF1PO 9 0.24 Pass 354.6
7 337.3 2455 13203 CSF1PO 11 0.12 Pass 294.2
8 417.2 6371 40378 Penta D 13 0.07 Pass 500.0
Dye: Yellow - 9 peaks - DG_Ruben_RTL_PSC-B09-001.fsa
AMEL [ vwa ] [ pes1179 | [ TPOX | [ FGA ]
100 150 200 250 300 350 400 450
B S S n e m a s s e i nna s R S R e e Lam e
10.000
5.000 J
0_,(1 l ] A lJ
L ¥ ¥ o ML MM L uLLu
iY iiﬂ I[E] i i i
No Size Height Area Marker Allele Difference Quality Score Allele Comments Sample Comments
1 104.2 5029 25555 AMEL X 0.04 Pass 500.0 [<Confirmed><Inserted>]
2 110.0 4659 22431 AMEL ;4 0.07 Pass 500.0 [<Confirmed><Inserted>]
3 150.3 5403 25638 VWA 17 0.02 Pass 500.0 [<Confirmed><Inserteds]
a4 154.3 2650 12277 VWA 18 0.00 Pass 500.0 [<Confirmed><Inserted>]
5 222.3 934 4122 D8S1179 12 0.11 Pass 151:9
6 226.3 10466 55948 D8S1179 13 0.19 Check 500.0 [<SAT (Repaired)>)
7 268.7 4467 22335 TPOX 8 0.06 Pass 500.0
8 280.8 746 3786 TPOX 11 0.07 Pass 101.8
9 345.8 3376 17902 FGA 22 0.14 Pass 500.0

Supplementary Figure S5. STR profile of RLT-PSC.
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(a).(b).(C) (d)-

Supplementary Figure S6. Initial optimization process of triple co-culture spheroids. Representative images of (a)
MiaPaCa-2:hPSC21 (1:1) spheroids which are not forming a single spheroid, and (b) MiaPaCa-2:hPSC21 (1:2) as a single
spheroid. (c) Example of the masking of cancer (red), stellate (green) and endothelial (blue) cells using the Orbits image
analysis software to quantify each cell type proportion on MiaPaCa-2:hPSC21:HMEC-1 (5:12:8) and (d) the original
processed image of the Spark® Cyto (Tecan).
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Supplementary Figure S7. MCDB131 is the most suitable medium for spheroid culture. Proliferation rate comparison
of MiaPaCa-2, BxPC-3, RLT-PSC, hPSC21, and HMEC-1 in DMEM and MCDB131 is showed based on the confluence
fold ratio normalized to day 1. Data are represented as mean + SD (n 2 10 from three independent experiments). Statistics
were performed using two-way ANOVA with Sidak’s multiple comparison test using Prism v10.1.0 (GraphPad
Software, San Diego, CA, USA). * = p < 0.05; **** = p < 0.0001; ns = not significant.
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HMEC-1 Proliferation —e MCDB131
-= DMEM
—+ DMEM + 2.5 ng/ml VEGF and FGF
—+ DMEM + 5 ng/ml VEGF and FGF
DMEM + 10 ng/ml VEGF and FGF

-~ DMEM + 15 ng/ml VEGF and FGF
& DMEM + 25 ng/ml VEGF and FGF

fold increase

Fluorescence intensity

0.5 I T I T Days
1 2 3 4 5

Supplementary Figure S8. DMEM with VEGF/FGF supplements is not able to provide sufficient growth factors for
HMEC-1 growth. Proliferation rate comparison of HMEC-1 growth in MCDB131 vs DMEM vs DMEM with

supplements, based on green fluorescence intensity fold ratio as a measure of confluency normalized to day 1. Data are

represented as mean + SD (n 2 9 from three independent experiments).
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Supplementary Figure S9. Flow cytometry gating strategy. (a) Singlets, (b) cells, (c) double negative population for
GFP and CD31, (d) positive population of the mKate2 (Cancer). (e) FMO control for CD31 on BxPC-3:RLT-PSC:HMEC-
1 spheroids. (f) FMO control for CD31 on MiaPaCa-2:hPSC21:HMEC-1.
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Supplementary Figure S10. Quantitative flow cytometric data of triple co-culture spheroid ratios that were not
selected as optimal. Data shows the relative contribution of each cell population (each bar represents one flow
cytometry measurement of a pool of 48 spheroids). Examples of TCC spheroids that were not selected due to an

inaccurate representation of PDAC tumors.

Supplementary Figure S11. H&E and immunohistochemical staining of representative PDAC samples illustrating
typical characteristics of the PDAC. (a) H&E staining of a PDAC sample at the invasive front of the tumor (black line).
Note the abundant amount of desmoplastic stroma surrounding neoplastic ductular structures around the invasive
carcinoma (left, black arrows). (b) Immunohistochemical staining for alpha smooth muscle actin (a-SMA) of the same
tumor as shown in (a), illustrating myofibroblastic differentiation of the tumor stroma. (c) Different tumor composed of
perineural invasion (orange horizontal arrow), isolated tumor cells (white vertical arrows) and poorly formed ducts
(black horizontal arrows) embedded in abundant desmoplastic stroma consisting of activated fibroblasts and
myofibroblasts. (d) Immunohistochemical staining for ERG, a nuclear marker of endothelial cells (brown), of the same
tumor as shown in (c), illustrating sparse vasculature consisting of thin-walled capillary-size vessels with scanty luminal

diameter (black arrows).



