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Supplementary Tables

Table S1. Proteins involved in filamentous growth obtained from literature and databases.

Standard.name | ENSEMBL.ID | Detected in our dataset?

1 | BCY1 YILO33C YES
2 | BMH1 YER177W YES
3 | BMH2 YDR099W
4 | BUD2 YKL092C YES
5 | CAP2 YIL034C
6 | CDC28 YBR160W YES
7 | CDC42 YLR229C
8 | CYR1 YJLOO5W YES
9 | DFG10 YIL049W

10 | DFG5 YMR238W

11 | DIG1 YPL049C YES

12 | DIG2 YDR480W YES

13 | DLD3 YELO71W

14 | DOT6 YERO088C

15 | DSE1 YER124C

16 | ECM25 YJL201W

17 | ELMA1 YKL048C

18 | EMP70 YLR083C

19 | FIG2 YCRO089W

20 | FLO10 YKR102W

21 | FLO8 YER109C YES

22 | FUS3 YBLO16W

23 | GASt YMR307W

24 | GPA2 YERO20W

25 | GPR1 YDLO035C YES

26 | GRE2 YOL151W

27 | HKR1 YDR420W

28 | HMSH YORO032C

29 | HMS2 YJR147W

30 | HSL1 YKL101W

31 | ILM1 YJR118C

32 | KEM1 YGL173C YES

33 | KSP1 YHR082C

34 | KSS1 YGRO040W

35 | MEP2 YNL142W

36 | MGA1 YGR249W

37 | MSB2 YGRO0O14W




38 | MUCH1 YIR019C

39 | NRG1 YDR043C YES
40 | NRG2 YBR066C

41 | PEA2 YER149C YES
42 | PLCH YPL268W

43 | PTP1 YDL230W

44 | RAS2 YNLO98C YES
45 | SEC66 YBR171W

46 | SEM1 YDR363W-A

47 | SFL1 YOR140W YES
48 | SHO1 YER118C

49 | SKS1 YPL026C

50 | SNF1 YDR477W YES
51 | SPA2 YLLO21W YES
52 | SPH1 YLR313C

53 | SSN3 YPL042C

54 | STE11 YLR362W

55 | STE12 YHR084W

56 | STE20 YHLO07C YES
57 | STE50 YCLO32W YES
58 | STE7 YDL159W

59 | SWE1 YJL187C

60 | TECH YBRO83W

61 | TMN2 YDR107C

62 | TMN3 YER113C

63 | TPK1 YJL164C

64 | TPK2 YPL203W

65 | TPK3 YKL166C YES
66 | TPM1 YNLO79C YES
67 | VPS60 YDR486C

68 | YBR062C YBR062C

69 | YNL260C YNL260C




Table S2. Phosphoproteins having degrees of connectivity greater than 1 in the stringent

correlation network.

Index | Standard Degree of Evidence of involvement | Remarks Stress response
name connectivity | in filamentous growth
1 SEC21 6 - In the stringent SEC21 overexpression
correlation network, leads to decreased
SEC1 correlated with rapamycin resistance.
KEM1 (known involved | [1]. Sec21p mutants
in filamentous growth), | have reduced
and ARE2 (indirect resistance to
evidence of tunicamycin decreased
involvement). [2].
2 ABF1 5 - In the stringent Implicated in oxidative
correlation network, stress [3]. Abflp
ABF1 correlated with mutants exhibit
SPT6 (known involved | decreased sensitivity to
in filamentous growth), | tunicamycin [3].
and PBP1 (validated
by our experiment).
3 ARE2 5 Are2p has positive Several other proteins Are2p is linked to cell
physical interactions with | involved in sterol wall construction and
Fus3p, Tpk1p and biosynthesis or plays a key role in sterol
Ste20p [4]. response are biosynthesis whose
differentially regulation is important
phosphorylated in the in specific stress
kinase-dead mutants responses [5,6].
(YMLOO08C,
YHR073W, YKL140W)
4 DCP2 5 (1) Dcp2p has physical In the stringent Dcp2p is involved in
interactions with Spt6ép correlation network, stress granule assembly
[7]1 and Kem1p [7-9], DCP2 is highly [10].
both are involved in correlated with SUM1
filamentous growth. (2) (positive) and ARE2
Dcp2p is a (negative).
phosphorylation
substrate of Ste20p [10].
5 KEM1 5 Kem1p plays a direct role KEM1 deletion has
(Alias in yeast filamentous increased sensitivity to
XRN1) growth, affecting FLO11 hyperosmotic stress
transcription [11]. [12].
6 NUP145 5 - In the stringent NUP145 deletion has
correlation network, decreased resistance to
NUP145 is highly sodium arsenite [13].
correlated with SPT6 Reduced functioning of
(known involved in Nup145p causes the
filamentous growth) strain to also have
and HSP42(indirect decreased resistance to
evidence). tunicamycin [2].
7 SPA2 5 When SPA2is disrupted, Required for recovery
filamentous growth from osmotic stress
decreases [14]. Refer to [15].
SGD.
8 CHO1 -
GLY1 - In the stringent The GLY1 deletion
correlation network, strain has decreased
GLY1 has positive resistance to
correlation with KEM1 hyperosmotic stress
and SPA2, both known | [16].




to be involved in
filamentous growth.

10 HSP42 Hsp42p has physical Protein expression is
association with Fus3p induced by stresses
[17]. such as heat shock, salt

shock and starvation
[18], which might also
contribute to the
phosphorylation level
change that we
detected.

11 PWP1 - In the stringent Pwp1p mutants have

correlation network, decreased resistance to
PWP1 has positive tunicamycin [2].
correlation with SPT6.

12 PUF6 - The PUFG6 deletion
strain has decreased
resistance to multiple
chemical stresses [19—
21] and is more
sensitive to both cold
[22] and heat [23].

13 SPT6 (1) Filamentous growth Spt6p is involved in
decreases when SPT6 is regulation of
disrupted [14]. Refer to transcription from RNA
SGD. (2) SPT6 has a polymerase Il promoter
genetic interaction with in response to stress
RAS2 [24] which [26].
regulates filamentous
growth [25]. (3) Spt6p
has physical interaction
with Kss1p [4].

14 SSD1 (1) Ssd1p has physical Required for

interactions with Ste20p thermotolerance [35]
[4] and Kem1p [27]. (2) and migrates to stress
SSD1 has positive granules [36].
genetic interaction with
KEMT1 [28], and negative
genetic interaction with
STES50 [29], known to be
involved in filamentous
growth [30]. (3) SSD1
also has negative genetic
interaction with ILM1
[31]. Im1p is required for
slowed DNA synthesis-
induced filamentous
growth [32,33]. (4)
Overexpression of the
SSD1 homologue, ropy,
in N. crassa has been
shown to suppress
mutations of POD6 and
COT1 which play
essential roles in hyphal
tip extension [34], a
process required for
filamentous growth.

15 SUM1 SUMT1 has a negative In the stringent Involved in osmotic




genetic interaction with
ELM1 and TPK3 [37].

correlation network,
SUM1 has positive
correlation with SPA2
and KEM1, both
known to be involved
in filamentous growth.

stress [38]. Predicted to
be involved in stress
response [39].

16 NUP2 - In the stringent Nup2p is involved in
correlation network, mRNA export from
NUP?2 are positively nucleus in response to
correlated heat stress [40]. When
PBP1(predicted and Nup2 is deleted, the
validated by our strain has decreased
experiment). resistance to
bortezomib [41] and
arsenite(3-) [42].
17 PBI2 Pbi2p has not been PBI2 deletion has
reported related to decreased resistance to
filamentous growth. hperosmotic stress [16]
However, our experiment and multiple chemicals
has validated that PBI2 [19,20,43].
mutant strain have
decreased filamentous
growth under 1% butanol
treatment, which will
induce filamentous
growth in WT haploid
strain.
18 PBP1 Pbp1p is involved in
stress granule assembly
[44]. PBP1 mutant has
decreased resistance to
stress.
19 UFD1 UFD1 has a negative In the stringent Involved in ER and heat

genetic interaction with
KEMT1 [45].

correlation network,
UPD1 has positive
correlation with KEM1
and SPA2, both known
to be involved in
filamentous growth.

stress responses
[46,47].




Table S3. Inferred causal relationships.

Index | Inferred Probability | From protein & peptide To protein & peptide Remarks
relationships
SNF1 => PBP1 0.75949 | SNF1 _SVSDELDTFLSQS(ph)PPTFQQQSK_ PBP1 _VADSGVSDS(ph)VDDLAK_
2 SNF1 => PBP1 0.75949 | SNF1 _SVSDELDTFLSQSPPTFQQQS(ph)K_ PBP1 _VADSGVSDS(ph)VDDLAK_
3 HSP42 => STE20 0.70946 | HSP42 STE20 _HQQPVASSTVNS(ph)NK_
_KS(ph)S(ph)SFAHLQAPSPIPDPLQVSKPETR_
4 HSP42 => STE20 0.70946 | HSP42 _KS(ph)SSFAHLQAPSPIPDPLQVSKPETR_ | STE20 _HQQPVASSTVNS(ph)NK_
5 PBP1 => STE20 0.70946 | PBP1 _VADSGVSDS(ph)VDDLAK_ STE20 _HQQPVASSTVNS(ph)NK_
6 SEC21 => STE20 0.70946 | SEC21 _SETTLDTT(ph)PEAESVPEKR_ STE20 _HQQPVASSTVNS(ph)NK_
7 ARE2 => STE20 0.70946 | ARE2 _KSS(ph)PDAVDSVGK_ STE20 _HQQPVASSTVNS(ph)NK_ Protein physical
interaction [4]
8 PDR12 => STE20 0.70946 | PDR12 _KEMDS(ph)FEINDLDFDLR_ STE20 _HQQPVASSTVNS(ph)NK_
9 STE20 => SSD1 0.66372 | STE20 _HQQPVASSTVNS(ph)NK_ SSD1 _NQSQQPQQQLS(ph)PFR_ Protein physical
interaction [4]
10 SNF1 => TPMA1 0.58252 | SNF1 _SVSDELDTFLSQS(ph)PPTFQQQSK_ TPM1 _KELDEIAAS(ph)LENL_
11 SNF1 => RCN2 0.58252 | SNF1 _SVSDELDTFLSQS(ph)PPTFQQQSK_ RCN2 _SSQTS(ph)LPSQLENK _
12 SNF1 => RCN2 0.58252 | SNF1 _SVSDELDTFLSQS(ph)PPTFQQQSK_ RCN2 _SSQTSLPS(ph)QLENKDK _
13 SNF1 => TPMA1 0.58252 | SNF1 _SVSDELDTFLSQSPPTFQQQS(ph)K_ TPM1 _KELDEIAAS(ph)LENL_
14 SNF1 => RCN2 0.58252 | SNF1 _SVSDELDTFLSQSPPTFQQQS(ph)K_ RCN2 _SSQTS(ph)LPSQLENK _
15 SNF1 => RCN2 0.58252 | SNF1 _SVSDELDTFLSQSPPTFQQQS(ph)K_ RCN2 _SSQTSLPS(ph)QLENKDK _
16 STE20 => PDR12 0.58252 | STE20 _RAT(ph)PVS(ph)TPVISKPSMTTTPR_ PDR12 _HLSNILS(ph)NEEGIER_
17 STE20 => 0.58252 | STE20 _RAT(ph)PVS(ph)TPVISKPSMTTTPR_ NUP145
NUP145 _AYEPDLSDADFEGIEAS(ph)PK_
18 STE20 => PBP1 0.58252 | STE20 _RAT(ph)PVS(ph)TPVISKPSMTTTPR_ PBP1 _S(ph)GSNISQGQSSTGHTTR_
19 STE50 => SNF1 0.54404 | STE50 _RES(ph)PVTVFR_ SNF1 Negative genetics
_SVSDELDTFLSQS(ph)PPTFQQQSK | interaction [48]
20 STE50 => SNF1 0.54404 | STE50 _RES(ph)PVTVFR_ 5NF1
_SVSDELDTFLSQSPPTFQQQS(ph)K
21 HSP42 => STE20 0.54404 | HSP42 5TE20
_KS(ph)S(ph)SFAHLQAPSPIPDPLQVSKPETR_ _RAT(ph)PVS(ph) TPVISKPSMTTTPR
22 SSD1 => SNF1 0.54404 | SSD1 _SST(ph)INNDSDSLSSPTK_ 5NF1 Protein physical

_SVSDELDTFLSQS(ph)PPTFQQQSK

interaction [4]




23 SSD1 => SNF1 0.54404 | SSD1 _SST(ph)INNDSDSLSSPTK_ SNFA1
_SVSDELDTFLSQSPPTFQQQS(ph)K
24 SUM1 => SNF1 0.54404 | SUM1 _TAGDDGALDQTENTSIS(ph)PK_ SNF1
_SVSDELDTFLSQS(ph)PPTFQQQSK
25 SUM1 => SNF1 0.54404 | SUM1 _TAGDDGALDQTENTSIS(ph)PK_ SNF1
_SVSDELDTFLSQSPPTFQQQS(ph)K
26 SUM1 => STE20 0.54404 | SUM1 _TAGDDGALDQTENTSIS(ph)PK_ STE20
_RAT(ph)PVS(ph)TPVISKPSMTTTPR
27 CHO1 => STE20 0.54404 | CHO1 _DENDGYAS(ph)DEVGGTLSR_ STE20
_RAT(ph)PVS(ph)TPVISKPSMTTTPR
28 NUP145 => 0.54404 | NUP145 _TDGTFGTLSGKDDS(ph)IVEEK_ STE20
STE20 _RAT(ph)PVS(ph)TPVISKPSMTTTPR
29 PBP1 => STE20 0.54404 | PBP1 _VADSGVSDS(ph)VDDLAK_ STE20
_RAT(ph)PVS(ph)TPVISKPSMTTTPR
30 CHO1 => SNF1 0.54404 | CHO1 _DENDGYAS(ph)DEVGGTLSR_ SNF1
_SVSDELDTFLSQS(ph)PPTFQQQSK
31 NUP145 => SNF1 0.54404 | NUP145 _TDGTFGTLSGKDDS(ph)IVEEK_ SNF1
_SVSDELDTFLSQS(ph)PPTFQQQSK
32 PWP1 => SNF1 0.54404 | PWP1 _ATLEEAEGES(ph)GVEDDAATGSSNK_ SNF1
_SVSDELDTFLSQS(ph)PPTFQQQSK
33 RAS2 => SNF1 0.54404 | RAS2 _NVNSS(ph)TTVVNAR_ 5NF1 Negative genetic
_SVSDELDTFLSQS(ph)PPTFQQQSK | interaction [48]
34 DCP2 => SNF1 0.54404 | DCP2 _NPISSTVSSNQQS(ph)PK_ SNF1
_SVSDELDTFLSQS(ph)PPTFQQQSK
35 RCN2 => SNF1 0.54404 | RCN2 _NKPLLSINT(ph)DPGVTGVDSSSLNK_ 5NF1
_SVSDELDTFLSQS(ph)PPTFQQQSK
36 CHO1 => SNF1 0.54404 | CHO1 _DENDGYAS(ph)DEVGGTLSR_ SNF1

_SVSDELDTFLSQSPPTFQQQS(ph)K




37 NUP145 => SNF1 0.54404 | NUP145 _TDGTFGTLSGKDDS(ph)IVEEK _ SNFA1
_SVSDELDTFLSQSPPTFQQQS(ph)K
38 PWP1 => SNF1 0.54404 | PWP1 _ATLEEAEGES(ph)GVEDDAATGSSNK_ 5NF1
_SVSDELDTFLSQSPPTFQQQS(ph)K
39 RAS2 => SNF1 0.54404 | RAS2 _NVNSS(ph)TTVVNAR_ 5NF1 Negative genetic
_SVSDELDTFLSQSPPTFQQQS(ph)K | interaction [48]
40 DCP2 => SNF1 0.54404 | DCP2 _NPISSTVSSNQQS(ph)PK_ 5NF1
_SVSDELDTFLSQSPPTFQQQS(ph)K
4 RCN2 => SNF1 0.54404 | RCN2 _NKPLLSINT(ph)DPGVTGVDSSSLNK _ 5NF1 Negative genetic
_SVSDELDTFLSQSPPTFQQQS(ph)K | interaction [48]
42 PWP1 => STE20 0.54404 | PWP1 _ATLEEAEGES(ph)GVEDDAATGSSNK_ 5TE20
_RAT(ph)PVS(ph) TPVISKPSMTTTPR
43 RCN2 => STE20 0.54404 | RCN2 _NKPLLSINT(ph)DPGVTGVDSSSLNK _ 5TE20 Rcn2p and Bmh1p
_RAT(ph)PVS(ph)TPVISKPSMTTTPR | have physical
_ interaction
captured by affinity
capture-MS [17],
while
Bmh1p associates
with Ste20p to
influence
filamentous growth
[49].
44 PBP1 => STE20 0.51655 | PBP1 _S(ph)GSNISQGQSSTGHTTR_ STE20 _LSLTDS(ph)TETIENNATVK_

Table S4. Dataset constitution.

Samples

Three replicates

WT/SNF1-KD and WT/TPK2-KD

Two replicates

WT/ELM1-KD, WT/FUS3-KD, WT/SKS1-KD, WT/STE20-KD and

WT/KSP1-KD

No replicates

WT/KSS1-KD

Mutants and WTs were mixed for triplex SILAC experiments.




Supplementary Figures

A Top 5 tight clusters B Top 8 tight clusters C Top 10 tight clusters
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Figure S1. Top clusters selected by tight clustering.

The phosphopeptides commonly identified in 4 — 8 KD-versus-WT conditions were used. After missing
value being imputed, the tight cluster method [50] was used to pick out the top tightest and stablest
clusters. R package tightClust was used, adopting the suggested parameters. R code:
tight.clust(data.impute, target, k.min=15, random.seed=12345), the value of target is 5, 8 and 10,
respectively, for A, B and C. The columns of a map correspond to SKS1-KD, STE20-KD, SNF1-KD,
TPK2-KD, ELM1-KD, FUS3-KD, KSS1-KD and KSP1-KD. The rows correspond to phosphopeptides.
A - Top 5 tight clusters were sequentially selected, and plotted on the top. The order of stability
decreases from the top down. Scattered peptides were not clustered. B - Top 8 tight clusters
sequentially selected. C - Top 10 tight clusters sequentially selected.
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Figure S2. STRING reported inner connections of the globally significant proteins.
The network was generated using STRING v9.0 [51,52] using the default parameters with median

confidence. A — Confidence view. The thicker the edge it, the more confidence the interaction is. B —
Evidence view. Different colors of the edges indicate different evidence types.
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