Supplementary methods

Generation of lentivirus particles

Lentiviruses encoding shRNAs and control scramble were purchased from
Genecopoeia Inc. Lentiviral particles were produced by transient cotransfection of
packaging plasmids into the Lenti-Pac 293Ta cell line. Produced lentiviruses were
concentrated by using Centricon Plus-20 centrifugal filter device (Millipore). The
oligo sequences for shRNAs are shown as follows:

Scramble shRNA: CCTAAGGTTAAGTCGCCCTCG

shRNA for RGS20 sh-1: CATGAACTCTGCTGTCTATAA
SshRNA for RGS20 sh-2: CATCTTCTGCTGGAGTAATAC
shRNA for PI3K p85a: GCGGTACAGCAAAGAATACAT
ShRNA for PI3K p110a: GCATTAGAATTTACAGCAAGA

Bromodeoxyuridine (BrdU) incorporation assay

BrdU incorporation was measured by a BrdU cell proliferation assay kit (Cell
Signaling, Boston, MA). Briefly, PC cells were plated (2x10° cells /well) into 96-well
plate and incubated for 96 hours. After incubation, cells were labeled with 10 uM
BrdU for 2 hours, then fixed and the DNA was denatured with fixing/denaturing
solution. BrdU mouse antibody was added to detect the incorporated BrdU. The
absorbance (ODysp) was measured using a Multiskan MK3 microplate reader (Thermo
Fisher Scientific, Waltham, MA, USA).
Wound healing assay

Wound healing assay was used to evaluate the cell migratory ability. Briefly, PC
cells (5 x 10°) were grown in six-well plates for 48 h until the cells grew confluent.
A sterile 200 ul pipette tip was used to make a scratch wounds in the center of the

well. After indicated time, the distance between the wound sides was measured.
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Transwell invasion assay

Cell invasion assay were performed based on transwell chamber with 8 um
pores (Corning). PC cells (5 x 10° cells/well) were seeded in transwell inserts
pre-coated with 50 ul Matrigel. The plates were incubated for 36 h at 37 °C. The
invaded cells on the bottom surface of the membrane were fixed by dehydrated
alcohol, and stained by 0.2% crystal violet solution (Sigma-Aldrich, USA). After
wash with deionized water, Penll cells were photographed with Olympus BX43
microscope. The crystal violet in stained cells were eluted by 20% glacial acetic

acid and measured with a Thermo MK3 microplate reader at 570 nm.



Table S1: Differentially expressed genes in shRGS20 vs. Scr comparison in Penll

AccID Penll Scrl Penll scr2 Penll scr3 Penll KD1 Penll KD2 Penll KD3 average log2FC P value loglOpvalue
MIR3192 0.263 0. 409 0.138 0. 000 0. 000 0.071 0. 087 -3.515 0. 039 1. 404
TEX19 0. 198 0.175 0.207 0. 000 0. 069 0. 000 0.119 -3.074 0. 002 2.628
RPL11P3 0.329 0.818 0. 965 0. 000 0. 000 0.284 0.134 -2.897 0. 047 1. 332
RN7SKP27! 1. 251 0.701 0.483 0.061 0.275 0. 000 0.138 -2.855 0. 045 1. 344
FLJ22447 0.395 0.292 0.207 0.061 0. 069 0. 000 0. 145 -2.782 0.012 1.913
PKD2L2 0.395 0.234 0.276 0. 061 0. 000 0.071 0. 146 -2.776 0. 008 2.076
CYPID1P 0. 198 0.117 0.138 0. 000 0. 069 0. 000 0. 152 -2.716 0.019 1.732
ETIF4A1P7 0. 659 0.993 0.414 0. 000 0.207 0. 142 0. 169 -2. 568 0. 033 1. 484
SLC2A1-A! 0. 527 0.234 0.483 0. 000 0. 069 0. 142 0. 169 -2.561 0. 026 1. 581
TL7R 4.215 4.381 4. 895 1. 162 0.482 0.709 0.174 -2.520 0. 000 3.692
RPL10P12 0. 198 0. 350 0.207 0. 061 0. 000 0.071 0.175 -2.516 0.019 1.729
RPS15AP2: 0. 198 0. 409 0.552 0. 000 0.138 0.071 0. 180 -2.473 0. 045 1. 343
TGKV10R2- 0.263 0.175 0.276 0.061 0. 069 0. 000 0.182 -2.459 0. 007 2. 147
ATF4P3 0. 132 0.117 0. 069 0. 061 0. 000 0. 000 0.193 -2.377 0. 037 1. 429
RPS15AP3! 0.263 0.117 0.276 0. 061 0. 000 0.071 0.201 -2.313 0. 035 1. 457
KLHL7-AS 0.922 0. 467 0. 896 0.183 0. 069 0.213 0.203 -2.298 0.017 1.772
PTGES3P3 0.395 0. 350 0.276 0. 000 0. 069 0. 142 0.206 -2.278 0. 007 2.134
RPS20P33 0.395 0. 409 0.483 0. 061 0.138 0.071 0.210 -2.254 0.001 3. 137
PITRMI-A! 0. 527 1. 051 0. 620 0.183 0. 069 0.213 0.211 -2.242 0. 026 1. 585
S0S2 39.977 40. 071 37.919 9.249 7.722 8.349 0.215 -2.220 0. 000 5.506
KCNE3 0. 856 0.526 1.241 0.245 0.275 0.071 0.225 -2. 150 0. 035 1. 455
ATP6VOD2 0.329 0.876 0.758 0.245 0. 069 0. 142 0.232 -2. 109 0. 044 1. 352
TMASF1-A! 0. 856 0.701 0. 689 0.122 0.344 0.071 0.239 -2. 064 0. 005 2.335
SNORAL1F 0.988 0. 467 0.758 0.183 0.275 0.071 0.239 -2.063 0. 026 1. 592
RASGRF2 0.263 0. 350 0.414 0.183 0. 069 0. 000 0.245 -2.026 0. 020 1. 699
SNORA12 1. 185 0.701 0. 965 0. 000 0.207 0. 496 0.246 -2.021 0. 023 1. 630
SNORA12 1. 185 0.701 0. 965 0. 000 0.207 0. 496 0.246 -2.021 0. 023 1. 630
SNORA12 1. 185 0.701 0. 965 0. 000 0.207 0. 496 0.246 -2.021 0. 023 1. 630
U2AF1L4 0. 527 1. 168 0. 965 0.183 0.207 0.284 0.253 -1.982 0. 026 1. 586
PTGER1 0. 659 0. 409 0. 689 0.183 0. 000 0.284 0. 266 -1.912 0. 024 1.618
AREG 17. 255 16. 356 22.890 4. 585 5.920 4. 678 0. 269 -1.896 0. 003 2. 562
HMGA1P8 0.724 0.526 0. 689 0.183 0. 069 0.284 0.276 -1.856 0. 006 2.235
FGFR1 1. 581 0.701 1. 103 0.489 0.239 0.213 0.278 -1.847 0. 039 1. 410
MINDY4 0.263 0. 467 0.414 0.183 0. 069 0.071 0.282 -1.824 0.019 1.724
EREG 93.983 83.589 82. 457 21.764 22.853 29.701 0.286 -1.807 0. 000 3.818
PTGES2-A! 1.317 0.876 0.827 0.306 0.207 0.354 0. 287 -1.801 0.011 1. 945
BCAT1 7. 640 7.068 8.135 1. 345 2.891 2.339 0.288 -1.797 0.001 3.234
TTBK1 0. 132 0.175 0.138 0. 061 0. 069 0. 000 0.292 -1.775 0.015 1. 824
PDGFA 17. 058 16. 239 12. 962 5.559 4.673 3.357 0.294 -1.767 0. 001 2.825
PJVK 0.395 0.584 0.414 0.061 0.207 0. 142 0.294 -1.767 0.011 1. 955
SLENL1-A! 0. 395 0.759 0. 620 0.122 0. 069 0.354 0.307 -1.702 0. 041 1. 389
ACMSD 1.515 1. 051 0. 689 0.245 0.551 0.213 0.310 -1. 692 0. 046 1. 338
RGS1 4. 940 4.381 7.584 1. 039 1.927 2.268 0.310 -1. 691 0. 021 1.678
ASNS 1.976 2.278 2.137 0. 856 0. 620 0. 567 0.320 -1. 646 0. 000 3.506
SLC2A5 0.724 0.643 0.483 0.245 0. 069 0.284 0.323 -1.632 0.013 1. 900
PSAT1 198. 965 202. 693 203.593 63. 520 62. 778 70. 035 0.324 -1.624 0. 000 6. 032
FAM129A 3.622 3. 446 5.584 1. 406 2. 065 0. 780 0.336 -1.574 0. 023 1. 641
Cllorf44 0. 856 0.701 0.827 0.183 0. 620 0. 000 0.337 -1.570 0. 050 1. 301
OR7E12P 0. 329 0.292 0.345 0.122 0.207 0. 000 0. 340 -1.555 0. 027 1. 576
INHBE 1.910 2.278 2.413 1. 100 0. 757 0.425 0. 346 -1.532 0. 004 2.370
SPX 7.706 8.003 7.515 2.201 2.272 3.615 0.348 -1.522 0. 000 3.329
SLCO4A1— 1. 185 1.110 1.517 0.428 0. 688 0.213 0. 349 -1.520 0.011 1. 950
CCND3 58.879 59. 815 63. 842 23. 040 17. 309 23.311 0. 349 -1.520 0. 000 4. 048
ALDH1L2 23.512 27.220 26. 061 7.397 10. 257 9. 144 0. 349 -1.519 0. 000 3.575
CCNE2 11.921 14. 194 11. 445 3.559 4. 949 4. 648 0. 350 -1.514 0.001 2.995
EFNA5 23.380 24. 066 24. 475 6.114 9.962 9.210 0. 352 -1. 508 0. 000 3. 660
MTG1 1.712 1.752 2.344 0.306 0.551 1. 205 0. 355 -1.495 0. 021 1. 682
ZMAT4 1.515 1. 227 1. 103 0.183 0.551 0.638 0. 357 -1.486 0.011 1. 950
PPIAP31 1.712 1.519 1.448 0.428 0.964 0.284 0.358 -1.482 0.011 1.973
TAS2R20 1.712 2.804 2. 137 0.978 0.413 0.992 0.358 -1.481 0.018 1.734
TOMM20L 0. 593 0.643 0. 689 0.061 0.275 0.354 0.359 -1.478 0.011 1. 957
TNNT1 1.778 2. 161 1.241 1. 100 0.207 0. 567 0. 362 -1. 467 0. 042 1. 381
FAM35BP 0. 659 0.584 0.827 0.061 0.344 0.354 0. 367 -1.446 0. 022 1. 658
E2F8 16. 729 18. 400 16. 753 5.315 6. 949 6.932 0.370 -1.435 0. 000 3.830
CLDN20 0.461 0. 350 0.483 0.061 0.207 0.213 0.371 -1.430 0.013 1. 871
ANGPTL1 0.593 0.584 0.483 0.061 0.344 0.213 0.372 -1.425 0.018 1. 755
RHOXF1-A 1.317 0.876 0. 689 0.306 0.207 0. 567 0.374 -1.417 0. 049 1. 310
KRBA2 0.329 0. 409 0.483 0.183 0.138 0. 142 0.379 -1.399 0. 006 2. 250
STC2 49. 395 48. 424 48.813 18. 952 18. 241 18.997 0.383 -1.384 0. 000 6. 850
PTGS2 96. 354 99. 594 98. 728 37.171 38. 066 37.994 0.384 -1. 380 0. 000 6.331
NPR3 16. 992 20. 036 16. 891 6.175 8.123 6.521 0. 386 -1.373 0.001 3. 119
HMCN1 20.614 14. 311 13. 030 6. 664 7.021 5.033 0. 390 -1. 357 0.016 1. 801
MYC 157. 999 168. 697 173.947 71.792 60. 043 63.816 0.391 -1.355 0. 000 4. 197
GTF21P7 12.316 13.493 18.615 4. 585 6.952 5.883 0.392 -1.351 0.012 1.928
MCF2L.2 1. 647 2.453 1.930 0. 856 1. 033 0. 496 0.395 -1.338 0.013 1. 890
AFAP1-AS 3.820 2.453 3.654 1. 162 1.377 1.418 0.398 -1.327 0.010 1. 981
ZNF710-A! 1. 844 1.343 1.793 0.795 0.344 0.851 0. 400 -1.324 0.012 1.937
COL6A3 45.510 43.810 43. 090 17. 546 14. 937 20.911 0.403 -1.310 0. 000 3.830
KCTD9P2 0. 659 0. 467 0.552 0.122 0.138 0.425 0.409 -1.292 0. 043 1. 367
FEM1A 1. 054 1.519 0. 965 0. 489 0. 757 0.213 0.412 -1.278 0. 041 1. 389
TTPKA 22.985 27.104 25.303 11. 555 10. 325 9.357 0.414 -1.271 0. 000 3.395
RPLAP5 1. 581 1.285 1. 103 0.245 0.413 0.992 0.416 -1. 266 0. 044 1. 359
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