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SUPPLEMENTARY MOVIE LEGENDS

Movie S1A. Developing pancreatic islets are interconnected by a network of nerves
during embryogenesis. Movie displays sequential confocal z-stack of a 100 um-thick portion of
pancreas from a control embryo at E14.5, immunolabeled in whole mount with antibodies to

insulin and glucagon (blue), PECAM1 (green), and TUJ1 (red).

Movie S1B. Three-D visualization of neuronal network interconnecting developing
pancreatic islets. Movie displays 3D reconstructed sequential confocal z-stack of a 100 ym-
thick portion of pancreas from a control embryo at E14.5 (shown in Movie S1A), immunolabeled

in whole mount with antibodies to insulin and glucagon (blue), and TUJ1 (red).

Movie S2. Nerve processes are adjacent to, but do not expand, into developing
pancreatic islets during embryogenesis. Movie displays sequential confocal z-stack of a 67
pm-thick portion of pancreas from a control embryo at E14.5, immunolabeled in whole mount

with antibodies to insulin and glucagon (blue), PECAM1 (green), and TUJ1 (red).

Movie S3. The pancreas is well innervated in late embryogenesis. Movie displays
sequential confocal z-stack of a 30 um-thick portion of pancreas from the control embryo shown
in Fig. 4A. The pancreas was harvested at E16.5 and immunolabeled in whole mount with

antibodies to PDX1 (blue), PECAM1 (green), and TUJ1 (red).

Movie S4. VEGF is not required for pancreatic innervation during embryogenesis. Movie
displays sequential confocal z-stack of a 30 pm-thick portion of pancreas from the Pdx7-Cre;
Vegfa™ (VEGFP*"") embryo shown in Fig. 4B. The pancreas was harvested at E16.5 and
immunolabeled in whole mount with antibodies to PDX1 (blue), PECAM1 (green), and TUJ1

(red).



Movie S5. VEGF enhances pancreatic innervation during embryogenesis. Movie displays
sequential confocal z-stack of a 30 um-thick portion of pancreas from the doxycycline-treated
(from E5.5) RIP-rtTA; TetO-hVegfa (VEGF"?) embryo shown in Fig. 4C. The pancreas was
harvested at E16.5 and immunolabeled in whole mount with antibodies to PDX1 (blue),

PECAM1 (green), and TUJ1 (red).



SUPPLEMENTARY TABLES

Table S1. Sources and nomenclature of mouse strains used.

MGI Nomenclature Abbreviation Genotyping Primers Reference
5- TGC CAC GAC CAA
89.1Dam GTG ACA GC -3
Tg(Pdx1-cre) Pdx1-Cre 5. CCA GGT TAC GGA Gu et al., 2002
TAT AGT TCA TG -3
5'- CCT GGC CCT CAA
tm2Gne il GTA CACCTT -3' Gerber et al.,
Vegfa Vegfa 5'- TCC GTA CGA CGC 1999
ATT TCT AG -3'
5-GTG AAG TGG GTC Milo-
2Efr CGC GTA CAG -3
Tg(Ins2-rtTA) RIP-rtTA 5. GTA CTC GTC AAT Lar;tllleszrggg et

TCC AAG GGCATCG-Z

Unlisted

TetO-hVegfa

5'-TCG AGT AGG CGT
GTA CGG -3

5'-GCA GCA GCC CCC
GCATCG -8

Ohno-Matsui et
al., 2002

Tg(Wntl-cre)™R"

Wntl-Cre

5'- TGC CAC GAC CAA
GTG ACAGC -3
5- CCA GGT TAC GGA
TAT AGT TCATG -3

Danielian et al.,
1998

Gt(ROSA)26Sor™EFPICoes

R26-EYFP

5'- GGA GCG GGA GAA
ATG GAT ATG -3
5-AAA GTC GCT CTG
AGT TGT TAT -3
5'- AAG ACC GCG AAG
AGTTTGTC -3

Srinivas et al.,
2001

Foxd3™™ Foxd3™m2,
Foxd3!™msLby

Foxd3"

See Reference

Teng et al.,
2008




Table S2. Sources and concentrations of primary antibodies.

Working Dilutions

KDR)

Antigen Ho;t Cryo- Whole Source Catalog
Species d #
sections Mount
Collagen IV (alpha 1) rabbit 1:1000 - Rockland 6010623121'
Glucagon guinea pig - 1:10000 Linco 4031-01F
Green Fluorescent . ]
Protein (GFP) chicken 1:1000 - Abcam ab13970
Insulin guinea pig 1:200 - Linco 4011-01F
Insulin guinea pig 1:500 1:500 Dako A0564
Laminin rabbit 1:1000 - Sigma-Aldrich L9393
Neuronal Class Il . ) ] MRB-
B-Tubulin (TUJ1) rabbit 1:20000 1:5000 Covance 435p
Neuropilin-1 (NRP1) rabbit 1:50000 - Alex L. Kolodkin | (serum)
PDX1 goat - 1:5000 C. V. E. Wright (serum)
mouse PECAM1 ) ) .
(a.k.a. CD31) rat 1:50 1:100 BD Pharmingen | 550274
proNGF rabbit 1:1000 - Millipore 04-1142
Synapsin-1, -2 rabbit 1:2000 i ynapte 106 002
ystems
Tyros'”eg{";mxy'ase rabbit 1:1000 i Millipore AB152
Vesicular Svnaptic
Acetylcholine rabbit 1:2000 - Systeﬁ’ns 139 103
Transporter (VAChT) y
VEGFR2 (a.k.a. FLK1, rabbit 1:2000 - Rolf Brekken TO14




Table S3. Sources and concentrations of secondary antibodies.

Host Primary Working Dilutions
Species < Ab_ Fluorophore Cryosections Whole Vendor Catalog #
pecies Mount
donkey Cy2 1:200 1:200 | Jackson | 7Til22o
donkey | rabbit Cy3 1:500 1:500 J‘f;;g : 711'51265'
donkey Cy5 1:200 1:500 J?_C;SS : 711_51275_
donkey goat Cy3 - 1:500 Jell_c;bs;)n 70?;11765'
donkey . Cy2 1:200 1:200 | Jackson | 712225
donkey DyLight649 : o0 | O | e
donkey o Cy2 1:200 i Jell_c;(s;)n 701;;_)2525-
donkey Cy3 1:500 : bs | Mss
donkey Cy2 1:200 ] s | s
donkey | guinea pig Cy3 1:500 - JTC;ES n 70613;11865_
donkey Cy5 1:200 1:500 Jall_c;(bsso : 70?;11875-




Table S4. Primers for quantitative real-time RT-PCR.

Gene Symbol TagMan Assay ID
Gfap MmO01253033_m1l
Ins2 MmO00731595 gh
Kdr MmO00440099 m1
Ngf MmO00443039_m1

Pecaml MmO01242584 m1l
Col4al Mm01210125 ml
Col4a2 Mm00802386_m1
Fnl MmO01256744 _m1l
Itgbl Mm01253230_m1
Lama4d MmO01193660 m1l
Thp MmO00446973_m1




Table S5. Gene expression of axon guidance molecules, extracellular matrix
components, and neurotrophic growth factors in VEGF"? islets. RNA sequencing was
performed on control and VEGF™ islets, and sorted endothelial cells isolated from VEGF"?

islets.
Gene Symbol MNormalized Expression Normalized Expression LOG2 of Fold Change Normalized Expression
Whole Islets, Control Whole Islets, VEGFUp Whole Islets VEGFUp vs. Control Islet Endothelial Cells, VEGFUp
Ntnl 69 +/- 24 88 +/- 27 0.35408 68 +/- 14
Ntn3 28 +/- 11 10 +/-3 -1.54535 15 4/- 2
Ntn4 841 +/- 75 981 +/- 229 0.22124 1654 +/- 194
Ntn5 1+/-0 1+/-0 -0.27269 1+/-0
2] Ntngl 44 +/- 18 17 +/- 7 -1.34627 1+/-0
E Ntngl 1+/-0 1+/-0 0.00000 1+/-0
- Ntng2 92 +/- 54 153 +/- 67 0.73513 232 +/- 14
ﬁ Slitl 7 +/-5 4 +/-2 -0.88264 13 +/- 4
] Slit2 641 +/- 89 806 +/- 130 0.33001 23 +/- 15
-§ Slit3 1796 +/- 201 4308 +/- 357 1.26195 2604 +/- 70
@ Slitrk1 31 4/- 10 6 +/-1 -2.25950 1+4/-0
z Slitrk2 50 +/-9 66 +/- 17 0.39838 27 +/- 13
Slitrk3 85 +/- 27 19 +/-6 -2,15752 2+/-1
Slitrk4 2+/-1 1+/-0 -0.63164 2+/-1
Slitrk5 8 +/-6 2 4/-1 -2,13142 1+4/-0
Slitrke 9967 +/- 3269 3710 +/- 1049 -1.42580 8 +/-3
Sema3a 20 +/-5 24 +/- 11 0.22995 41 +/- 4
Sema3b 60 +/- 20 92 +/- 10 0.60942 22 +/-3
Sema3c 431 +/- 55 403 +/- 64 -0.09921 166 +/- 32
Sema3d 28 +/-6 82 +/- 11 1.53649 104 +/- 22
Sema3ie 277 +/- 69 178 +/- 35 -0.63679 1+/-0
Sema3f 450 +/- 236 1542 +/- 812 1.77555 4398 +/- 497
" Sema3g 478 +/- 96 939 +/- 206 0.97260 1297 +/- 30
.§ Semada 230 4/- 51 184 +/- 34 -0.32395 57 +/- 10
o Sema4db 415 +/- 147 293 +/- 116 -0.50192 95 +/- 7
'& Semadc 146 +/- 85 181 +/- 90 0.30460 718 +/- 41
g Semadd 786 +/- 129 523 +/- 37 -0.58743 29 +/-5
8 Semadf 211 +/-19 164 +/- 40 -0.36329 2+/-1
Semadqg 71 +/- 24 52 +/- 29 -0.43122 24 +/-6
SemaSa 6544 +/- 2339 13444 +/- 3054 1.03870 6914 +/- 1094
SemaSh 105 +/- 17 484 +/- 31 2.19858 155 +/-9
Semaba 2271 +/- 749 4206 +/- 195 0.88882 12941 +/- 539
Sema6bh 205 +/- 76 252 +/- 82 0.29934 1195 +/- 32
Semabc 11 +/- 8 12 +/- 8 0.03231 16 +/- 2
Semabd 6321 +/- 412 22593 +/- 3080 1.83759 42069 +/- 3396
Sema’ia 579 +/- 118 1277 +/- 392 1.14122 3185 +/- 543
Efnal 151 +/- 42 477 +/- 121 1.66064 1337 +/- 99
Efna2 26 +/- 6 17 +/- 8 -0.62701 5+/-2
@ Efna3 1+/-0 3+/-1 1.19947 7+/-1
T Efnad 8 +/-3 15 +/- 12 0.82975 41 +/- 11
t".\. Efnas 1915 +/- 571 607 +/- 87 -1.65696 36 +/-9
o Efnbl 79 +/- 38 78 +/- 17 -0.02113 154 +/- 26
Efnb2 3474 +/- 280 10546 +/- 1411 1.60227 18080 +/- 629
Efnb3 82 +/-6 68 +/- 8 -0.25838 81 +/- 10
Shh 1+/-0 1+/-0 0.00000 2+/-1
Wwntl 1+/-0 1+/-0 0.00000 1+4/-0
Wnt2 1+/-0 1+/-0 0.00000 1+/-0
Wnt2b 834 +/- 162 561 +/- 54 -0.57272 605 +/- 24
wnt3 3+/-1 3+/-2 0.03665 1+/-0
Wnt3a 1+/-0 1+/-0 0.00000 1+/-0
wnt4 1428 +/- 108 1062 +/- 69 -0.42715 32+/-4
: Wnt5a 161 +/- 6 131 +/- 29 -0.29360 8+/-1
g WntSh 141 4/- 31 106 +/- 29 -0.41064 42 +/-5
=] Wnte 11 +/-5 1+/-0 -3.40839 1+/-0
| Wnt7a 1+4/-0 1+/-0 -0.15040 1+/-0
H Wnt7b 1+/-0 1+/-0 0.32828 1+/-0
z Wnt8a 1+/-0 1+/-0 0.17691 2+/-0
Wnt8b 3+/-2 4 +/-1 0.3061% 5+/-1
Wnt9a 11 +/-5 36 +/- 13 1.66513 12 +/- 4
Wnt9b 1+/-0 1+/-0 0.00000 3+/-1
Wntl0a 1+/-0 2+/-1 0.69369 1+/-0
wnt10b 1+/-0 1+/-0 0.00000 1+/-0
Wntll 4 +/-2 34+/-1 -0.59459 2+/-1
Wnt16 86 +/- 16 46 +/- 15 -0.89629 141 4/- 18




Table S5, continued.

c
o
2 Dscam 367 +/- 229 123 +/- 39 -1.57419 5+/-3
% Cdh2 7111 +/- 1359 4006 +/- 627 -0.82778 185 +/- 88
i Cdh5 3507 +/- 141 12840 +/- 1543 1.87231 36807 +/- 1690
8
Collal 1958 +/- 384 8808 +/- 1337 2.16981 134 +/- 35
Colla2 5513 +/- 1159 25269 +/- 5023 2.19645 1033 +/- 458
Col2al 1+/-0 1+/-0 0.00000 24/-1
Col3al 13058 +/- 5126 37177 +/- 11062 1.50943 883 +/- 337
Col4al 11583 +/- 2448 67236 +/- 8402 2.53727 99045 +/- 2187
Col4a2 6154 +/- 817 34632 +/- 2807 2.49239 47663 +/- 2104
Col4a3 1829 +/- 469 3403 +/- 790 0.89602 3100 +/- 302
Col4a4 1237 +/- 383 1755 +/- 195 0.50386 735 +/- 76
Cold4as 190 +/- 25 875 +/- 94 2.20173 50 +/- 12
Col4aé 43 +/-9 146 +/- 51 1.75969 18 +/- 3
Col5al 270 +/- 31 1304 +/- 227 2.27224 35 +/- 11
Col5a2 1259 +/- 387 4705 +/- 698 1.90149 486 +/- 45
Col5a3 82 +/- 27 285 +/- 96 1.79232 25 +/-7
Col6al 579 +/- 70 2617 +/- 251 2.17663 137 +/-72
Col6a2 944 +/- 15 3473 +/- 361 1.87899 217 +/-91
Col6a3 884 +/- 82 4476 +/- 500 2.34000 136 +/- 41
Col6a4 2+/-1 10 +/-5 2.16337 1+/-0
Col6a5 131 +/-41 50 +/-9 -1.40495 4 +4/-3
Col6aé 2367 +/- 172 963 +/- 103 -1.29774 179 +/- 29
Col7al 9+/-5 21 +/-9 1.22448 18 +/- 1
1 Col8al 1102 +/- 369 5775 +/- 2012 2.38941 160 +/- 18
Col8a2 17 +/-5 7+/-5 -1.33111 2+/-1
Q Col9al 2+/-1 1+/-0 -0.69061 1+/-0
X Col9a2 5+4/-2 2+/-1 -1.00842 34/-1
g Col9a3 18 +/- 11 12 +/- 3 -0.51717 26 +/-7
= Coll0al 55 +/- 16 600 +/- 127 3.45101 106 +/- 8
Colilal 30 +/-7 157 +/- 28 2.38079 1+4/-0
E Collla2 29 +/-7 18 +/-7 -0.64115 26 +/- 10
3 Coll2al 240 +/- 12 1577 +/- 219 2.71414 349 +/- 107
Coll3al 1440 +/- 426 2968 +/- 243 1.04357 8492 +/- 649
= Coll4al 1002 +/- 11 1664 +/- 198 0.73113 49 +/- 3
& Coll5al 2835 +/- 275 13363 +/- 2767 2.23712 24391 +/- 512
Collbal 38 +/- 4 95 +/-7 1.32947 14 +/- 8
Coll7al 46 +/- 17 64 +/- 30 0.48413 90 +/- 20
ColiBal 265 +/- 76 2108 +/- 603 2.99237 3069 +/- 390
Coli9al 243 +/- 63 995 +/- 257 2.03323 129 +/- 35
Col20a1 226 +/- 78 138 +/- 8 -0.70603 174 +/- 16
Col22a1 876 +/- 101 627 +/- 55 -0.48361 588 +/- 28
Col23al 22 +/-12 34 +/-8 0.62666 95 +/- 15
Col24al 3+/-2 21 +/-7 2.86652 5+/-4
Col25a1 534 +/- 319 397 +/- 62 -0.42801 1716 +/- 320
Col27al 444 +/- 97 399 +/- 30 -0.15489 54 +/- 28
Col28al 554 +/- 132 567 +/- 189 0.03458 203 +/- 10
Fni 532 +/-93 6499 +/- 926 3.60996 508 +/- 44
Lamal 2+/-1 8 +/-1 1.82105 2+/-1
Lama2 2826 +/- 538 5958 +/- 415 1.07601 424 +/- 169
Lama3 3369 +/- 1314 4940 +/- 544 0.55228 19154 +/- 696
Lama4 3205 +/- 415 16453 +/- 2689 2.355873 41212 +/- 1162
Lama5 639 +/- 217 1839 +/- 725 1.52610 6219 +/- 251
Lamb1 2700 +/- 479 13567 +/- 1955 2.32933 30771 +/- 2041
Lamb2 618 +/- 253 1599 +/- 553 1.37196 2530 +/- 87
Lamb3 9+/-6 11 +/-3 0.27096 2+4/-0
Lamcl 7231 +/- 503 34826 +/- 5211 2.26785 74832 +/- 2396
Lamc2 405 +/- 77 178 +/- 16 -1.18803 34 +/-5
Lamc3 129 +/- 39 194 +/- 14 0.59111 33 +/- 15




Table S5, continued.

Ttgal 8500 +/- 2067 23945 +/- 3901 1.49274 19757 +/- 1358
Itga2 537 +/- 137 1164 +/- 239 1.11503 1839 +/- 87
Itga2b 36 +/- 17 26 +/- 13 -0.49847 47 +/-6
Ttga3 757 +/- 164 908 +/- 121 0.26330 2536 +/- 121
Ttgad 2630 +/- 823 2966 +/- 333 0.17327 354 +/- 46
Itgas 407 +/- 71 2404 +/- 451 2.56390 5556 +/- 330
Itga6 4787 +/- 456 15533 +/- 2536 1.69814 30155 +/- 903
Ttga7 390 +/- 148 955 +/- 303 1.29065 137 +/- 64
Itga8 329 +/- 99 1253 +/- 200 1.92972 73 +/- 34
Ttgad 732 +/- 32 2663 +/- 117 1.86402 3554 +/- 304
Itga10 86 +/- 33 224 +/- 120 1.37727 180 +/- 13
» Itgail 70 +/- 11 91 +/- 15 0.37742 9 +/-2
g Ttgad 867 +/- 260 40 +/- 17 ~4.45208 1+/-0
'§. Itgae 53 +/- 19 77 +/- 12 0.54989 62 +/- 4
£ Itgal 93 +/- 22 233 +/- 54 1.32527 20 +/- 11
5 Ttgam 216 +/- 45 645 +/- 104 1.57494 7 +/-3
Ttgav 8029 +/- 754 8048 +/- 410 0.00331 5705 +/- 206
Ttgax 213 +/- 35 384 +/- 107 0.85331 5+/-1
Itgb1 4894 +/- 430 15747 +/- 1913 1.68588 14708 +/- 213
Itgb2 188 +/- 30 398 +/- 40 1.08008 12 +/-9
Ttgb2l 9+/-5 6+/-2 -0.77748 1+/-0
Itgh3 660 +/- 79 3230 +/- 333 2.29223 5007 +/- 444
Itgb4 152 +/- 43 192 +/- 26 0.33247 473 +/- 60
Itgb5 832 +/- 194 1510 +/- 302 0.85938 1206 +/- 113
Itgb6 49 +/- 22 50 +/- 7 0.03110 46 +/- 18
Itgh? 111 +/- 24 70 +/- 25 -0.66228 118 +/- 20
Itgb8 1497 +/- 161 884 +/- 101 -0.76016 16 +/- 7
Ttgbl1 577 +/- 93 642 +/- 136 0.15519 94/-6
Artn 5+/-2 6 +/-3 0.15315 1+/-0
Bdnf 107 +/- 51 306 +/- 32 1.51836 26 +/- 14
Bmp1 1159 +/- 471 1351 +/- 489 0.22088 2061 +/- 255
. Bmp2 108 +/- 28 299 +/- 39 1.47398 208 +/- 10
g Bmp3 425 +/- 151 312 +/- 154 -0.44671 10 +/-9
8 Bmp4 192 +/- 18 232 +/- 65 0.26969 124 +/- 6
= Bmp5 351 +/- 162 709 +/- 142 1.01341 97 +/- 48
Bmp6 330 +/- 42 351 +/- 46 0.08585 925 +/- 101
§ Bmp7 8 +/-2 40 +/- 22 2.32573 3+/-2
0] Bmp8a 1+/-0 1+/-0 0.53337 4 +/-2
2 Bmp8b 13+4/-5 9+/-5 -0.53416 8+/-1
5 Bmp10 8+/-4 11 +/-0 0.47941 40 +/- 4
£ Bmp15 6+/-2 19 +/-3 1.58359 38 +/- 13
° Edn1 99 +/- 17 178 +/- 30 0.84897 502 +/- 61
3 Edn2 2+/-1 2+/-1 0.11662 1+/-0
z Edn3 249 +/- 41 88 +/- 10 -1.50214 2+/-1
Gdnf 6+/-5 24 +/-2 1.89393 2+/-1
Haf 340 +/- 101 416 +/- 99 0.29307 20 +/- 8
Ngf 866 +/- 324 1302 +/- 224 0.58877 123 +/- 63
NtF3 89 +/- 34 30 +/- 16 -1.54684 32 +/-2
NEFS 1+/-0 1+/-0 -0.25374 1+/-0




