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Supplementary Figure 1 Schematics and predicted structures of RanBPM and the C-
terminal CRA domain mutants of RanBPM. A. Schematics of RanBPM with the domain
indicated and predicted stucture shown above. B. Schematics of the RanBPM mutants
subcloned in the pGEX-4T-1 vector with the predicted sructure shown above.
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Supplementary Figure 2. The CRA domain of RanBPM interacts directly with AN-c-Raf. GST pull-
down assays were performed using GST, GST-C4, GST-C1, GST-C1-1 and GST-C1-2 (A); GST-C4A,
GST-C4B, GST-C4C, and GST-C4D (B); and GST-C4-Q703L/T705L, and GST-C4-R625L/E626L
(C) E. coli extracts as well as AN-c-Raf E. coli extracts. Pull-downs were analyzed by Western blot
with C-Raf and GST antibodies to detect AN-c-Raf and GST-fusion proteins, respectively. D. Analysis
of RanBPM C4C mutant in mammalian cells. HeLa RanBPM shRNA cells were transfected with
pEBG-GST-AN-c-Raf and either pPCMV-HA RanBPM, RanBPM-AC4, or RanBPM-AC4C, and whole
cell extracts were prepared 24 h post-transfection and analyzed by Western blot. HA, c-Raf and f-
actin antibodies were used to detect HA-RanBPM constructs, AN-c-Raf and [-actin proteins,
respectively.
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Supplementary Figure 3. Western Blot analysis of WT HEK293 or RMNDS5 KO clonal
derivatives. Blots were hybridized as indicated in the figure and materials and methods.
Same extracts were analyzed on two separate blots as shown. Quantification of band
intestity normalized to Actin (a-Raf, b-Raf) or vinculin (c-Raf) is shown below.



Supplementary Figure 4

Analysis of on-target and off-target sites of RMND5A HEK293 KO clone #1

Guide design by benchling.com

Guide sequence: SGTGGAGCACTTCTTTCGACA PAM: AGG
On-target Score = 65.7 Off-target score = 86.0
Targets exon 3 of RMND5A (guide sequence shaded)

TATTTTATTCATGGACACCATTATTAAATCTACTTTAAAAAAACATTATCTAAAAATATACCTATTTACTCTTCTAGCATGACAAGTTTTAGAAAGGAGCAGTGGAAAAATTCCTTCCTTTG
RMNDSA
SGACGCTATAAATTGCAGTTGGGTTCTTATTGGGGTATCTCAGACTGAAACAAAGACCATTTTTTTCCTGTTAAGTGGGGTGAAAATAATCTATTTATGATTCCCTTTCTCTTTCTTTTCCC
05k
QAC&A""CA"f,"f;AEfAf'\A(;L‘AEJT(HG(&vAATAGAl‘JGC\'CC'CCCACCffA(;n(fAG(fEfAAA(jEJCITCICAATGAGGIGA\'L%}TGGACCAC"'C"'EfGAL‘AAE;GAATEJ{,‘IL‘GATGIGGC
96 98 108 102 104 106 108 118 112 114 116 118 120 122 124 126 128 130 132 134

N JENDD s DI s s IV JIWBR G ¢ w o A JDBs o JRUDNLD N JENWD v [WANED H JEMENRD ¢ JLUBIVD A
[ RMND5A-201 Exon 3 »;
RMNDSA
TGAGGAGCTCTGTCAGGTAACAGTGTGCCAACTGGGAGGATATGAAAAAGAAACAAGGGAACTCCTTGGAGTTTATAGTATTTGCAGGGTGGGGTTTTGAGTCTTCCTCTAGCTATAGATAG
136138 140
B ¢ 1o
C T —
RsA
ATTTTTAATATTTAAATTATCAGAGATGACCTCATTTTACTAGGAGTATTTTGGGGAATTTTTTAAGTGGCAAAAATTATAGTTCTAGAACTTGTTATCCAGATCATTTTTTTCTTGTTCCT

RHNDSA

Analysis of Indels in RMND5A KO cells (guide sequence underlined):
On-target

Reverse sequencing of control cells:
NNNNNNNNNNNNCTGGNNACAGTTCTAGACTATAATTTTTGCCACTTAAAAAATTCCCCAAAATACTCCTAGTAAA
ATGAGGTCATCTCTGATAATTTAAATATTAAAAAT CTATCTATAGCTAGAGGAAGACTCAAAACCCCACCCTGCAA
ATACTATAAACTCCAAGGAGTTCCCTTGTTTCTTTTTCATATCCTCCCAGTTGGCACACTGTTACCTGACAGAGCT
CCTCAGCCACATCCAGCATTCCTTGTCNAAAGAAGTGCTCCACCATCACCTCATTGAGAAGCCTTTGGCTGTICTG
CCTGCCANCANCCATCTATTCCCACACTGCTAATGTCANAATCAAAATTCTGGGGAAAAGAAAGAGAAAGGGAAT
CATAAATAGATTATTTTCACCCCACTTAACAGGAAAAAAATGGTCTTTGTTTCAATCTGANATACCCCAATAAGAAC
CCAACTGCAATTTATANCGTCCCAAAGGAAGGAATTTTTCCACTGCTCCTTTCTAAAACTTGTCATGCTANAANAN
TAAATANGTATATTTTTAGATAATGTTTTTTTAAAGTAGATTTAATAATGGTGTCCATGAATAAAATAAAATCAAGCN
AATGAACTGATTTCTANGNNTTATATGCANCAATATTTTTAGAGGAATGNNNTGANNANNNANNAAANCATGCNC
ACANNANNNNAAN

Selected: 269 .. 269 = 1 base <—| 701 bz

GCCACATC CAG ( TCCT|T6TCG G BTGCTCCAC|CATCACTTCATTG AG G




Reverse sequencing of RMND5SA KO cells:

NNNNNNNNNNNNNCTGGNNANNNTTCTAGAACTATAATTTTTGCCACTTAAAAAATTCCCCAAAATACTCCTAGTA
AAATGAGGTCATCTCTGATAATTTAAATATTAAAAATCTATCTATAGCTAGAGGAAGACTCAAAACCCCACCCTGC
AAATACTATAAACTCCAAGGAGTTCCCTTGITTCTTTTTCATATCCTCCCAGTTGGCACACTGTTACCTGACAGAG
CTCCTCAGCCACATCCAGCATTCCTIGTCCNAANNANNNGNNCCNCCTTCNCTTCNTTGANAANNCNTNNNCTG
NANGNNAGCNNGCNNCCATCTATTCCCACNCT GCTAATGTCNGAATCNNAATTCNGGGGAAAANAANNANAANG
GNAATCATAANTANATTATTTTCACCCCGCTTANCNNGAAAAAAATGGNCTTTGTTTCAGTCTGANATACCCCTNT
ANNANCCCNACTGCNNNTTATANCGTACCAAAGGANGGAATTTTTCCNCTGNTCCTTTCNAAAANTTGNNNTGNT
NNAANANTAAATANGTNTATTTNNNNNTAANGNTTTTTTAAAGTANATT TAATAATGGNG TNNNTNANNNNNNNNN
NNNCAANNNNNNNNNCGGNTTTCTAGGNATTANATGCANNNNTATTTTTAGAGNANT GNAATGNNNNNNNNNNN
NNGNNTNNNGNNNANNANNANAANNNNCGAAT GAACTGATTTCTAGGCATTATATGCANCAATATTTTTAGAGGA
NTGCAATGATGACNTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNN

Selected: 222 .. 225 = 4 bases B3] [+ ss0b:

G AG CAGC C C « G ( T ( TGTC|CN N|N N|N|N|/G|N|IN/C C N|C ¢ T CN T N G
C234

Off-target
Stran Mismatch | On-

Sequence PAM | Score Gene Chromosome | d Position | es target
GTGGAGCACTICTTTICG | AG ENSG00000153 869791

ACA G 100 | 561 chr2 1 17 0| TRUE
CAGAAGCATTTCTTTCG 0.9342 1.35E+0

ACA TAG 01 chrg -1 8 4 | FALSE
GTGGGGGACTTCTTTCT | GG 0.8811 532192

ACA G 54 chr19 -1 58 3 | FALSE
GTGGGGGACTTCTTTICT | GG 0.8811 530464

ACA G 54 chr19 1 29 3 | FALSE
CTGGAGCACTGCTTTCA 0.8619 1.06E+0

ACA CAG 59 chr10 1 8 3 | FALSE

Analysis of top predicted off target site:

Forward sequencing of control cells:

NNNNNNNNNNNNNANNNNNNCCCCTTGACTGCATTCTTTAGAAATAGAGGAAAGATTGTATCCCTTGATGATGTC
TGTCAGCTTGAGAGAGCTATGAATCACAGCAAAATGGCATTTTATATTTAGTTATTCATITCCCATTCAAATCCAG
GTGACAAACCTTGTGCAAAACAGCTCCGTATGACTCACATCAACTTTTAAAGATGTTGGTAACGAAGTCTGACGA
ATCGTTATTGACCCAGCTTTGAGAGTGTACACAGTTTATCTCAGCTATTAATAAGATATGCAATCTTCATCTGGTT
CAGAACATAATTATTATTATTTITCTCCCTCGTCATGACT CTCATGACAAGAGGGAAGATGTATTCCTGACTTAACA
GAGCGICTGTGAGCTATGTCAAAAGAAATGCTTICTGGATTTTACCACATCTAGAAGTCTTGGAATGGATTCTAGA
TATAAGACAAAAGTGAGGAACACATAAAAATGGGCATGT TACAATAATAATAATTTTATTATTAATAGATCAATAAT
TTATTAATGTTAAAATTTATATAATAAAAAGTGCAACAGGT TGAAGAGATGCTAAACATACAGGTGGTTCAGAATC
ACCCCATTGTTGTTTCTTGTGGCTCAAGCCTGGGTTTTTTTCTATCATCCCCTCTGATTGGTTGTGCCAAATCTGA
CCTTTGTTATTTAATTAGTTAACTCATTTTTTGAATGGATAGGTATTCAGAAAACATATNANNNTGCTGGAATATGA
AGCTGGNATNAAGGNNNN



Forward sequencing of KO cells:

NNNNNNNNNNNNNNNNNNNNNTGNNNCTTGACTGCATTCTTTAGAAATAGAGGAAAGATTGTATCCCTTGATGATGTCTGTCAGCTTGAG
AGAGCTATGAATCACAGCAAAATGGCATTTTATATTTAGTTATTCATTITCCCATTCAAATCCAGGTGACAAATCTTGTGCAAAACAGCTCCGTA
TGACTCACATCAACTTTITAAAGATGTTGGTAACGAAGTCTGACGAATCGTTATTGACCCAGCTTTGAGAGT GTACACAGTTTATCTCAGCTATT
AATAAGATATGCAATCTTCATCTGGTTCAGAACATAATTATTATTATTTTCTCCCTCGTCATGACTCTCATGACAAGAGGGAAGATGTATTCCTG
ACTTAACAGAGCGTCTGTGAGCTATGTCAAAAGAAATGCTTCTGGATTTTACCACATCTAGAAGTCTTGGAATGGATTCTAGATATAAGACAA
AAGTGAGGAACACATAAAAATGGGCATGTTACAATAATAATAATTTTATTATTAATAGATCAATAATTTATTAATGTTAAAATTTATATAATAA
AAAGTGCAACAGGTTGAAGAGATGCTAAACATACAGGTGGTTCAGAATCACCCCATTGTTGITICTTGTGGCTCAAGCCTGGGTTTTTTTCTAT
CATCCCCTCTGATTGGTTGTGCCAAATCTGACCTTTGTTATTTAATTAGTTAACTCATTTTTTGAATGGATAGGTATTCAGAAAACATNTNANGT
GCTGGAATATGAAGCTGGATAAGGCNNNNNNNNNNNNNNNNNNTGCCTTNNNCANNNNNNNNNNNNNTNGTNNNNNNNNNNNNNN
NNGNNNNNNNTGNNNNNANTCT

NCBI blast search control cells {(query) versus KO cells (subject):

[ Download v Graphics

Sequence ID: Query_59419 Length: 856 Number of Matches: 1

Range 1: 27 to 767 Graphics

Score Expect Identities Gaps Strand
1312 bits(1454) 0.0 738/742(99%) 1/742(0%) Plus/Plus
Query 24  CTTGACTGCATTCTTTAGAAATAGAG GATTGTATCCCTTGATGATGTCTGTCAGCT 83

. _ ||H||[||H\|||H|[||H[|]||\HH\||||HH|]]||H||H||||
Sbjct 27 CTTGACTGCATTCTTTAGAAATAGAGGAAAGATTGTATCCCTTGATGATGTCTGTCAGCT 86
Query 84  TGAGAGAGCTATGAATCACAGCAAAATGGCATTTTATATTTAGTTATTCATTTCCCATTC 143

. ||H||[||H\|||H|[||\Hl]]ll\HH\||||HH|]]||H||H||||
Sbjct 87  TGAGAGAGCTATGAATCACAGCAAAATGGCATTTTATATTTAGTTATTCATTTCCCATTC 146
Query 144 TCCAGGTG ARAACAGCT ATG AACT AG 203

. ||H||IHH|||Hl||Hl|]]||\|HHIIHH ]||||H [11
Sbjct 147 AAATCCAGGTGACAAATCTTGTGCAAAACAGCTCCGTATGACTCACATCAACTTTTAAAG 206
Query 204 TTGGTAACGAA AATCGTTATTGACCCAGCTTTGAGAGTGTACACAGTTT 263

, ||H||[||H\|I|HI[||H Hll\l\l\IlH\IHlHIlHlIl
Sbjct 207 TTGGTAACGAAGTCTGACGA, ATCGTT!‘TTGHCCC GCTTTGAGAGTGTACACAGTTT 266
Query 264 ATCTCAG AATCTTCAT 323

. |H||||H\|||H|[||H[|]|HH \ ||HH|]|||||H||||
Sbjct 267 ATCTCAGCTATTAATAAGATATGCAATCTTCATCTGGTTCAGAACATAATTATTATTATT 326

Query 324 TTCTCCCTCGTCATGACTCTCATGACAA GATGTATTCCTGACTTAA 383
. LLLLLEELELELELLTELnLl II\HI]]IHHH\IIIIHHIHIIHIIHIIII
Sbjct 327 TTCTCCCTCGTCATGACTCTCATGACAAGAGGGAAGATGTATTCCTGACTTAACAGAGCG 386

Query 384 TGTGHGCTATCTCHA-.AG»‘AF-ATGCTTCTGCATTTTACC ATCTAGAAGTCTTGGAAT 443

111 IHH N IIHII] CLULELERELLLETELLEEE L EEiitigly
GATTTTACCACATCTAGAAGTCTTGGAAT 446

]
Sbjct 387 TCTGTGAGCTATGTCAAAAGAAATGCTTCTG
Query 444 GGATTCTAGATATAAGACAAAAGTGAGGAACACATAAA GTTACaataataa 503
: _ IIHIHIH\IIIHIIIIH!HIH!!\IIH‘!IHIIHIIHIII
Sbjct 2447 GGATTCTAGATATAAGACAAAAGTGAGGAACACATAAAAATGGGCATGTTACAATAAT, 506
Query 504 taattttattat gatc 563
] CLLLLLILLELLLTLETEL T LTI
Sbjct 587 TAATTTTATTATTAATAGATCAATAATT 566
Query 564 CAACAGG ALAGAG TACA GGTTCA ACCCCATTGTTGTTTCT 623
. | HIHII\ \ II \ I HHIHIHHIH I IHHIHIIHIIHIIII
Sbjct 567 CAACAGGTTGAAGA C»- GC MCATACAGGTGGTTCHG TCACCCCATTGTTGTTTCT 626
Query 624 TGTGGCTCAAGCCTGGGtttttt tECTATCATCCCCTCTGATTGGTTGTGCCARATCTGAC 683
; g IIHIIHIH\IIIHIIII\HIHIHHIH.I.HH\IHIIHIIHI[II
Sbjct 627 TGTGGCTCAAGCCTGGGTTTTTTTCTATCATCCCCTCTGATTGGTTGTGCCARATCTGAC 686
woidpend 1 H i ik oo byttt Kt e
Sbjct 687 TTGTTHTTT;-MTTHCTTAHCTCATTTTTTGMTCGAT.‘I‘G TATTCAGAAAACATHTNA 748
w74 WIGTEMTHAAETES 7
Sbjct 747 -NGTGCTGGAATATGAAGCTGG 767

Note: base 160 in control cells may potentially be a C, see trace:





