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test). (b) Western blot analysis showing the effect of CDC40
knockdown using shCDC40-5 (representative) in
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controls on CDC40 expression after 4 days of DOX
induction. (see Supplementary Figure 12 for source blot
images). Results are representative of at least two
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Western blot analysis showing the effect of Flag-CDC40 overexpression on the expression of Flag and CDC40
after 4 days DOX induction. Results are representative of at least two independent experiments. (b) Assessing
the effect of Flag-CDC40 overexpression on the proliferation of H1299 cells after 4 days shCDC40 induction.
Results were normalized to the doubling time of H1299 cells. (n=3, £SD)
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Western blot analysis showing the effect of CDC40 knockdown using shCDC40 constructs (sh1 and sh8) in
comparison to control (shCTR), and toxic control (shPLK1) on CDC40 expression after 4 days DOX induction.



H2170 H1975

2000007 200000
T 1500001 T 150000
ey 1 [
k= 1 =)
n ] n
2 100000+ 2 100000
3 ] 3
o ] o
= ] —
< 500001 < 50000
O"I‘M O T L L T T T 1
0 1 2 3 4 5 6
Doublings Doublings
A549 MCF10A
2000007 2000007
T 1500001 T
c 1 [
i= 1 =2
n ] 0
2 100000 2
3 ] 3
o ] o
= ] =
< 50000 <
o4 ,
6
Doublings Doublings
H322 H1915
200000 400000
] 350000
T 1500001 T 300000
S ] >
7 ] & 250000
2 1000004 2 200000
3 ] 3
o ] o 150000
= ] —
< 50000 < 100000
] 50000
C 'I T T T T T 1 0 ] 1
0 1 2 3 4 5 6 0 7
Doublings shCDC40-1 (-DOX) Dou inngs
shCDC40-1 (+DOX)
-9~ shCDC40-8 (-DOX)
<>~ shCDC40-8 (+DOX)
4@ shCTR (-DOX)
<2- shCTR (+DOX)
¥ shPLK1 (-DOX)

“7- shPLK1 (+DOX)
Supplementary Figure 4. Knockdown of CDC40 reduces proliferation in various lung cancer cells.
Assessing the effect of CDC40 knockdown on the proliferation of H2170, H1975, A549, MCF10A, H322 and
H1915 cells after 4 days of shCDC40-1, shCDC40-8, shCTR and shPLK1 induction. Results were
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of H2170, H1975, A549, MCF10A, H322 and H1915 cells after 4 days of shCDC40-1, shCDC40-8 and

various
shPLK1 (representative) induction. Results were normalized to the doubling time of corresponding cell

Supplementary Figure 5. Knockdown of CDC40 induces late apoptosis marker level

lines.(*, p < 0.05, **, p < 0.01, ***, p < 0.001, *** p<0.0001; n
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Supplementary Figure 6. Knockdown of CDC40 induces late apoptosis marker level increase in

H1299 cells. (a) Assessment of Flag-CDC40 overexpression on the late apoptotic markers (caspase 3
and 7) of H1299 cells after 4 days shCDC40 induction. Results were normalized to the doubling time of
H1299 cells. (*, p < 0.05, **, p < 0.01, ***, p < 0.001, ****, p<0.0001; n=3, £SD, Student's T-test)
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Supplementary Figure 8. Knockdown of CDC40 leads to changes in elF protein levels. (a) Western blot
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Supplementary Figure 9. Knockdown of CDC40 reduces CDCAS5 levels and increases p21 levels in
various cell lines. Western blot analysis shows the effect of CDC40 knockdown using shCDC40-5 on
CDCAS and p21 expression after 4-day DOX induction in H460 and H1299 cells.
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Supplementary Figure 10. Knockdown of CDC40 reduces CDCAS levels and increases p21 levels in
various cell lines. Western blot analysis shows the effect of CDC40 knockdown using shCDC40-5 on CDCAS
and p21 expression after 4-day DOX induction in H2170, A549, H1915, H1975, MCF10A and H322 cells.
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expression after 3 and 4 days DOX induction in H460 cells.
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Figure 5b and Supplementary Figure 26
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Supplementary Figure 16. Source blot images for Figure 5b and Supplementary Figure 26.




Figure 5b and Supplementary Figure 26

H1299 H460
CDC40 e ' -
-
CDC5
100kDa
PRP19

cwcis = o ae- e o

- ot - l
- e - e o
PPIL1 a
PLRG1 -
— - — -- -——
50kDa

. -
GAPDH “*° '. e. "”-

Supplementary Figure 17. Source blot images for Figure 5b and Supplementary Figure 26.



CDCA5

Flag-CDC40 - +
DOX B + B +
RT step - o + - + - + - + - o
T 7
M S S
400bp exon1 —exonz]
300bp -~
sh5
200bp —
100bp ‘exont N
0.37
~ 0 1
25 ]
83 |
T G 0.2
©%m ]
S 3o
T g @
- (8]
gc g
o
c g wn 0.1
o5+
£E
0.0-
DOX - + - +
Flag-CDC40 - - + +
ShRNA ShCDC40-5

Supplementary Figure 18. Knockdown of CDC40 results in increased intron retention events. Top: DNA
gels of RT-PCR products amplified from designed CDCAS primers in H1299 cells. Bottom: Intron retention
ratio of CDCADS intron 1 after 36h of shCDC40-5 induction.



Cell Population-Ungated

Singlets Gate

e ST

o

[e0]

v 3 ™ = I
o g &
<

I K = -
- wl e e
AN

N

o i :
[0))

QA

—

I

P .
[o0]

<

N |||||

-

AN

I

c

0

<~ ™
o ‘
q

(o]

<

c

[e0]

N :
N 7 @
AN

[a2)

I

P R B
N

N

n i i
i

[0))

A

I

Pew

Ce

ssca

ssca

ssea

ssea

20k

a0k

[l Population-Singlets

Fsca

Fsca

Fsca

Fsca

cart

ot

cart

Cell Cycle - Singlets

Watson-PE-A-G1
451

Watson-PE-A-G2
19.7

—

Watson-PE-A-S
331

Watson-PE-A-G1
499

Pen

Watson-PE-A-G2

I

Watson-PE-A-G1
46.0

Watson-PE-A-G2

rea

Watson-PE-A-G1
53.9

Watson-PE-A-G2

Watson-PE-A-G1
49.9

Watson-PE-A-G2

221

—
—
Watson-PE-A-S
248

rea

-

Watson-PE-A-G1

Watson-PE-A-G2
227
—
—

Watson-PE-A-S
20.8

Pen

Supplementary Figure 19. Representative raw FACS data of various lung cancer cell lines. Raw FACS
analysis (representative) of cell cycle distribution on H460, H1299, H2170, A549, H322 and H1915 cells after

48h or 72h of shCDC40-5 induction.



-DOX +DOX

a Day 1 2 3 4 1 2 3 4
CDCAQ oo, WS W= S gop - o | o
Histone H3 "™ |cumm e cm a— - - o o= |
-DOX +DOX
Day 1 2 3 4 1 2 3 4
CDCA0 110, | s e s s "] sn8

Histone H3 “oroe pr————— L ‘

b H460
200000~
‘© 1500001
c
(@)}
7
_F__% 100000+
—
o
|_
< 50000
O I L] L] ] ] ] 1
1 2 3 4 5 6
Doublings
H460_shCDC40-1 (-DOX)
H460_shCDC40-1 (+DOX)
H460_shCDC40-1_Flag-CDC40 (-DOX)
H460_shCDC40-1_Flag-CDC40 (+DOX)
-9~ H460_shCDC40-8 (-DOX)
<>~ H460_shCDC40-8 (+DOX)
4 H460_shCDC40-8_Flag-CDC40 (-DOX)
<)~ H460_shCDC40-8_Flag-CDC40 (+DOX)

Supplementary Figure 20. Knockdown of CDC40 reduces proliferation in H460 lung cancer cells. (a)
Western blot analysis showing the effect of CDC40 knockdown using shCDC40-1 and shCDC40-8 on CDC40
expression after 4 days DOX induction. (see Supplementary Figure 12 for source blot images). (b) Assessment
of CDC40 knockdown on the proliferation of H460 cells after 4 days shCDC40 induction. (n=3, £SD)



"J10Us 0} uosiedwod ul uoioNpul G-0¥DAJUS PUB L-00ADUS JO Y9g Jaye palijuspl Ajluowwod SN Yyim
payuel sAemyjed (an|q) paje|nbaiumop pue (pas) paleinbaidn gg do] sauab paje|as uoljeidjijoid pue asuodsal abewep yYNQ jo uonenbau
-UMOp Sk [|om se sauab pajejal uone|sueu) pue Buioids Jo uonenbai-dn ul syNsal gyDAD O UMopo0ouy "Lz ainbi4 Alejuawajddng

SISTHLNAS 3NIFLSAOONIT3S —

SH0L1d3034 080d Ad ONITVYNOIS —

TOSOLAD ANV SNITONN IHL NI ONISSIO0dd VNI —

NOILVOITd3d ANV NOILdI4OSNYHL YN TVHIA YZNINTINI =

VNYN-34d ONINIVLNOD-NOYLNI A3ddVO 40 ONISSIO04d —

ONISS3IO0Ud VNS -

NOILO3ANI VZNINTANI ~

T0SOLAD ANV SNTOFTONN FHL NI ONISSIO0Hd VNHY 40 AVMHLVYd HOCYIN =

AVMHLYd HOCYIN - ONIDINdS YNIIN =

ONIDITdS VNN —

(0r3) X3TdWOD NOILONNE NOX3 JHL A9 A3ONVHNI (QWN) A¥O3A d3LVIAIW ISNISNON
(QWN) AVO3A Q31VIA3N-3SNISNON —

X31dINOD SEV FHL ‘ATLNINOISENS ANV ‘XITdNOD AHYNYIL IHL 40 NOILYWHOS =~
NOILVISNVYL =

AON3ID143d AIOV ONIAY OL (ZND9) pXve4I3 40 ISNOJSTYH —

NOILINDOO3d NOQOD 1HV1S ANV ONINNVIS TYINOSOaId =

SO80Y ANV S1I1S 40 NOISS3ddX3 40 NOILYINO3Y —

NOILYINHOH X3TdWOD NOILVILINI NOILYISNVY L =

NOILVISNVYL VNI TYHIA =

NOILVNINYIL NOILYISNVYHL OILOAYYINT

Sev OL ONIANIE ININOISENS ANV ‘SHI3 ANV X3 TdWOD ONIANIE-dVD FHL 40 ONIANIE NOdN YNYIN IHL 50 NOILVAILOY =]
(3r3) X31dWOD NOLLONNL NOX3 3HL 40 LNIANIJIANI (QWN) A¥D3A A3LVIA3N ISNISNON —
NOILYONO13 NIVHO 3dILld3d —

NOILYONOT3 NOILVISNVYHL DILOAYYINT =

INVHEWNIN OL ONILIOHYL NI3LOYd TYNOILYISNYHLOO LNIANIJ3A-dHS

S1INNgGNS SO¥ 3344 40 100d V 40 NOILYINHOH —

NOILVILINI NOILVISNVHL DILOAYYINT

NOILVILINI NOILVISNVYL LINIANIJ3IA-dVO =

L1INNENS TYINOSOAId S09 IHL 40 ONINIOC ANV SISATOHAAH d19 =

NOISSTIHdX3 NINSYTdOTNE3D 40 ONIONITIS TIYNOILYISNVHL A3 LVIAIN-VETT

[~ SIN3A3 @31VIAIN V138 O1d

I~ 310A0 3SVdLO ¢¥0Ad

[~ dIvd3d NOISIOX3 3svd

[~ SHOL1OV400 ANV SNINVLIA 378N170S-431YM 40 WSIN0av.LInN

[~ ANVYLS ONIOOVT FHL NO SISTHLNAS JAISSIO0dd

[~ JONVHOX3 ANVHLS ANV ONIMIVd YNG SNOOOTOWOH 40 3SVHd JILdVNASIHd

I~ SISTHLNAS ANVYLS ONIOOV1

[~ (VSS) ONITYINNY ANVYLS FTONIS HONOYHL ¥aH

[~ SNIS3NIA

I~ ONITYNOIS €dI ANV Ovd

[~ JY3INOT3L IHL O ANVYHLS-O IHL NO ONIHOLIMS ISYHINATOd

[- (S3LIS dv) S3LIS DISYEY 40 NOILNTOSTH

I~ SISOLAD09VHd NI SAIdITOHdSOHd 40 310

[~ SISTHLNAS (ANVYLS ONIDOVT) ANVHLS-O F¥INOTIL

= IONVHOX3 ANVYLS ANV ONIdIVd YNd SNOOO0TOWOH

I~ NOILVYNIGINOO3d DILOIFW

[~ AVMHLVYd VININY INOONV4

[~ (44H) NOILYNISINOD3H SNODOTOWOH HONOYHL ¥aH

- NOILONNZ-40-SSO1 TvO¥d OL 3NA (Y4H) NOILYNIGNODIY SNOOOTOWOH HONOYHL ¥aH 3AILO343a
[ NOILONNA 40 SSO1287vd OL 3Nd (¥4H) NOILYNINODIH SNODOTOWOH HONOYHL ¥aH 3AILO343a
I~ 10SOLAD IHL NI dl ANV €dI 40 SISIHLINAS

[~ divd3d Mv3dd ANVHLS-3719n0d YNd 40 S3SvIsIa

[~ YNC HONOYHL H1V3Ad STYNOIS 3OVAN

[~ NOILONNH ONIANIE OTSAVY/TSAYY/ZYIdE 40 SSO1281vd OL 3NA (HYH) ¥IVd3Y NOILYNIGWOI3Y SNODOTOWOH HONOYHL ¥AH 3AILO343a
= NOILONNS ONIANIE TYOM8 40 SSO1281vd OL INA (H4H) HIVd3d NOLLYNIEWOD3Y SNODOTOWOH HONOYHL ¥AH 3AILD343a
[~ NOLLYZIY3WIYL NIVHO N3OVT100

[~ dIvd3d YN 40 S3svasia

- (vSAs) ONIMYINNY ANVYLS LINIANIIA-SISTHLNAS HONOYHL STUNLONYLS dOOT-A 40 NOILNTOSIY
I~ S3LVIAIWHILNI NOILONNC AVAITIOH HONOYHL S34NLONYLS dO0T-Ad 40 NOILNTOS3Y

[~ SIINLONYLS dOOT-A 40 NOILNTOSTH

Y9E HL1DUS SA GUSLYs



WAy

¥

=N =T ' "T'T.,'T\f',?‘; N L=l
MY (A RNKW(A)
C
H1299
IP-Flag
Mutant R336A Y350A _ _D43BA Y510A
A@
CDC5100kDa
PRP19 .0
GAPDH “***
<9+ shCDC40-5_Flag-Y510A
<>~ shCDC40-5_Flag-D438A
S/ shCDC40-5_Flag-Y352A
d A+ shCDC40-5_Flag-R336A
~ © shCDC40-5_Flag-WT
140 & 104 @ shCDC40-5
c 120 2T
O X : TeX 8
E ®) 100% 2] i @)
e : © |
L (@] =5 6_
8 (D) 5 8 ()
a > 60 n o> 4]
— = T > =
33 g3
Q@ 40 c 8o
S~ £ gv 21
20 - b
©
O T T T T T T 1 LL 0 T T 1
0 1 2 3 4 5 6 5 6
Doublings Doublings

Supplementary Figure 22. Single-point and quadruple-point mutation of CDC40 do not disrupt CDC40
protein-protein interactions with CDC5 and PRP19. (a) Four essential amino acids for CDC40-CDC5
interaction were selected from twelve essential interaction residues identified in silico to individually mutate to
alanine(A). (b) Four sets of four essential amino acid for CDC40-CDCS5 interaction were selected from twelve
essential interaction residues identified in silico to mutate to alanine(A). (¢) colP-WB with anti-Flag beads in
shCTR H1299 cells transduced with Flag-CDC40 single-point mutants. (d,) Assessing the effects of
overexpressing Flag-CDC40 single-point mutants on the proliferation of H1299 cells after 4 days shCDC40-5
induction. Results were normalized to the doubling time of H1299 cells.(*, p < 0.05, **, p < 0.01, ***, p <
0.001, ****, p<0.0001; n=3, £SD, Student's T-test).
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Supplementary Figure 23. Source blot images for Figure 5d.
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Supplementary Figure 24. CDC40 knockdown reduces proliferation of multiple lung cancer cell lines.
(a) Western blot analysis showing CDC40 expression after 4 days of CDC40 knockdown using shCDC40-5
(representative) in H2170, H1975, A549, MCF10A, H322 and H1915 cells. (see Supplementary Figure 13 for
source blot images). Results are representative of at least two independent experiments. (b) CDC40
knockdown effect on the proliferation of H2170, H1975, A549, MCF10A, H322, and H1915, cells after 4 or 7
days of shCDC40-5 (representative) induction. Results were individually normalized to the doubling time of
each cell lines. (*, p < 0.05, **, p < 0.01, ***, p < 0.001, ***, p<0.0001; n=3, £SD, Student's T-test)
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Supplementary Figure 25. CDC40 knockdown induces late apoptosis markers in multiple lung
cancer cell lines. (a) CDC40 knockdown effect on caspase 3/7 activity in H2170, H1975, A549, MCF10A,
H322, and H1915 cells after 4 or 7 days shCDC40-5 (representative) induction. Results were individually
normalized to the doubling time of each cell line. (n=3, £SD) (b) The effect of Flag-CDC40 overexpression
on activation of caspase 3/7 activity in H460 cells after 4 days of shCDC40 induction. Results were
normalized to the doubling time of H460 cells. (n=3, £SD)
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Supplementary Figure 26. CDC40 primarily interacts with spliceosome components. co-IP validation
validation of the IP-MS results using western blot post pull-down with anti-Flag beads in shCTR containing
H1299 cells expressing Flag-CDCA40 (Left) and with anti-CDC40 (Right) beads in H460 cells. (see
Supplementary Figure 16, 17 for source blot images)
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Figure 4c

NIRRIR IR |

1

o
[}
| —
'_
—
—
'—
c—

Supplementary Figure 28. Source blot images for Figure 4c.
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Supplementary Figure 29. Source blot images for Supplementary Figure 18.
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Supplementary Figure 30. Source blot images for Supplementary Figure 2a.
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Supplementary Figure 31. Source blot images for Supplementary Figure 3.
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Supplementary Figure 32. Source image blots for Supplementary Figure 3 continued.
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Supplementary Figure 33. Knockdown of CDC40 reduces CDC40 proteins in various lung cancer cells.
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Supplementary Figure 35. Source image blots for Supplementary Figure 8a.
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Supplementary Figure 36. Source image blots for Supplementary Figure 9.
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Supplementary Figure 38. Source image blots for Supplementary Figure 10.
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Supplementary Figure 39. Source image blots for Supplementary Figure 10 continued.
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Supplementary Figure 40. Source image blots for Supplementary Figure 10 continued.
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