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Supplementary Table S1 — Primers sequences, reaction components and cycling utilized for checking

LMP1 presence, sequencing and cloning.

Targets and primers

Reaction components

Cycling

Primer for LMP1 DNA or cDNA distinction
Sense: CGT TAT GAG TGA CTG GAC TGG A
Antisense: TGA ACA GCA CAATTC CAA GG

LMP1 hole sequence
Sense: ATG GAA CRC GAC CTT
Antisense: TTA GTC ATA GTA GCT TAG CT

LMP1 hole sequence (clonning purposes)

EBVLMP1_EcoRI.S: GCG CGC G|AA TTC CGT
ACT GCC TCC GGC AGA

EBVLMP1_BamHI.A: GCG CGC G|GA TCC
AAT GTGGCT TTT CAGCCTA

Verification of insert in pZsGreen plasmid
EF1a.S: TCA AGC CTC AGA CAG TGG TTC
IRES.A: ACG CAC ACC GGC CTT AT

Verification os insert in pGEM TEasy plasimd
pGEM TF: GTT TTC CCA GTC ACG AC

PGEM TR: GTC ATAGCT GTTTCC TG
Verification of 30pb deletion in LMP1

LMP1.A (S): CGG AAG AGG TGG AAA ACA AA
LMP1.S (A): GTG GGG GTC GTC ATC ATC TC

PCR Buffer 1x (Tris-HCI100mM
pH 8,5/ 500mM KCl), 2,5mM
MgCl, 0,20mM dNTP, 0,30mM of
each primer, 1U DNA Polimerase

PCR Buffer 1x (Tris-HCI100mM
pH 8,5/ 500mM KCl), 2,5mM
MgCl, 0,20mM dNTP, 0,30mM of
each primer, 1U DNA Polimerase

PCR Buffer 1x (Tris-SO4 60mM
pH 8,9/sulfato de amébnio 18mM),
2,5mM MgS04, 0,20mM dNTP,
0,30mM of each primer, 1U DNA
polimerase (TagDNA Polimerase
High Fidelity).

PCR Buffer 1x (Tris-HCI100mM
pH 8,5/ 500mM KCl), 2,5mM
MgCl, 0,20mM dNTP, 0,30mM of
each primer, 1U DNA Polimerase

PCR Buffer 1x (Tris-HCI100mM
pH 8,5/ 500mM KCl), 2,5mM
MgCl, 0,20mM dNTP, 0,30mM of
each primer, 1U DNA Polimerase

PCR Buffer 1x (Tris-HCI100mM
pH 8,5/ 500mM KCl), 2,5mM
MgCl, 0,20mM dNTP, 0,30mM of
each primer, 1U DNA Polimerase
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Supplementary Figure S1 - Comercial vector pZsGreen after the LMP1 gene insertion (dark green). The
vector was assembled through conventional cloning to access differences between LMP1 variants from
EBV in selected miRNAs expression after transient transfection in immortalized nasopharyngeal cells

(NP69).
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Supplementary Figure S2 - Analysis of LMP1 expression and GFP positivity in HEK293 or NP69 cells
after 48h of transfection with the assembled constructs pZsG-LMP1-B95.8 or pZsG-LMP1-M81. PCR
amplification of cDNA from (A) HEK293 cells expressing LMP1 from the construct pZsG-LMP1-B95.8 and
pZsG-LMP1-M81 and (B) transfected NP69 cells, indicating the 30bp deletion present in LMP1 variant
from MS81 strain. expressing LMP1 from the construct pZsG-LMP1-B95.8 and pZsG-LMP1-M81. (C)

Example of transfection rates in HEK293 and NP69 cells transfected with pZsGreen vector.



Supplementary Table S2 - MiRNAs related to NPC, LMP1, EBV, or cancer in general, selected from literature

separated by its probable function as tumor suppressor, oncomiR or dual function. Those miRNAs were used in

the JPCR miRNA array to analyze their expression in NP69 cells transfected with LMP1 from two distinct EBV

strains, B95.8A or M81.

N° Gene Cédigo NCBI Ref. N° Gene Codigo NCBI Ref.
miRNAs with tumor supressor properties miRNAs with oncomir properties

1 hsa-miR-9-5p MIMAT0000441 [1,2,2] 45  hsa-miR-10b-5p MIMAT0000254 [98]

2 hsa-miR-15a-5p MIMATO0000068 [3-5] 46  hsa-miR-17-5p MIMATO0000070 [16,99,100]
3 hsa-miR-16-5p MIMAT0000069 [3,6,7,7] 47  hsa-miR-17-3p MIMAT0000071 [99]

4 hsa-miR-24-3p MIMAT0000080 [8-11] 48  hsa-miR-18a-5p MIMAT0000072 [101,102]

5 hsa-miR-26b-5p MIMATO0000083 [12-14] 49  hsa-miR-19a-3p MIMATO0000073 [103,104]
6 hsa-miR-29¢-3p MIMATO0000681 [12,15,16] 50 hsa-miR-202 MIMATO0000075 [16,100]

7 hsa-miR-30a-3p MIMAT0000088 [17-19] 51  hsa-miR-92a-3p MIMAT0000092 [105]

8 hsa-miR-34a-5p MIMATO0000255 [20-22] 52  hsa-miR-18b-5p MIMATO0001412 [106-108]
9 hsa-miR-34b-5p MIMATO0000685 [12] 53  hsa-miR-21-5p MIMATO0000076 [109]

10 hsa-miR-34c-5p MIMATO0000686 [12,23] 54  hsa-miR-23a-3p MIMAT0000078 [110,111]
11 hsa-miR-100-5p MIMATO0000098 [12,24-26] 55  hsa-miR-23b-3p MIMATO0000418 [112,113]
12 hsa-miR-124-1-5p  MIMAT0004591 [27] 56  hsa-miR-27a-3p MIMAT0000084 [114-116]
13 hsa-miR-125b-5p MIMAT0000423 [12,28,28,29] 57  hsa-miR-29a-3p MIMAT0000086 [117]

14 hsa-miR-135b-5p MIMATO0000758 [30,31] 58  hsa-miR-31-3p MIMAT0004504 [118]

15 hsa-miR-138-5p MIMAT0000430 [30,32,33] 59  hsa-miR-93-5p MIMATO0000093 [31,119,120]
16 hsa-miR-140-3p MIMATO0004597 [12,34] 60 hsa-miR-142-3p MIMATO0000434 [121]

17 hsa-miR-140-5p MIMAT0000431 [35-38] 61  hsa-miR-146a-5p MIMAT0000449 [122-124]
18  hsa-miR-143-3p MIMAT0000435 [12,39] 62  hsa-miR-149-3p MIMAT0004609 [125]

19 hsa-miR-145-5p MIMATO0000437 [12,40,41] 63  hsa-miR-151a-5p MIMATO0004697 [126,127]
20 hsa-miR-148a-3p MIMAT0000243 [42] 64  hsa-miR-155-5p? MIMAT0000646 [128-130]
21 hsa-miR-152-3p MIMAT0000438 [43,44] 65 hsa-miR-181b-5p MIMATO0000257 [131-133]
22 hsa-miR-188 MIMATO0000457 [45-47] 66  hsa-miR-183-5p MIMATO0000261 [30,31,134,135]
23 hsa-miR-199a-3p MIMAT0000232 [12,48,49] 67  hsa-miR-185-5p MIMAT0000455 [136,137]
24 hsa-miR-200a-3p MIMAT0004613 [60-57] 68  hsa-miR-191-5p MIMAT0000440 [12,138]

25 hsa-miR-200b-3p MIMATO0000318 [53,56,58,59] 69  hsa-miR-192-5p MIMAT0000222 [139,140]
26 hsa-miR-200c-3p MIMAT0000617 [60-62] 70  hsa-miR-205-5p MIMAT0000266 [31,50,141]
27 hsa-miR-141-3p MIMATO0000432 [63-65] 71 hsa-miR-210-3p MIMATO0000267 [142,143]
28  hsa-miR-429 MIMATO0001536 [4,66,67] 72 hsa-miR-214-3p MIMAT0000271 [144-147]
29  hsa-miR-204-5p MIMAT0000265 [68-70] 73 hsa-miR-221-3p MIMAT0000278 [148,149]
30 hsa-miR-223-3p MIMATO0000280 [16,16,71] 74 hsa-miR-222-3p MIMATO0000279 [148-150]
31 hsa-miR-218-5p MIMATO0000275 [72] 75  hsa-miR-224-5p MIMAT0000281 [151,152]
32  hsa-miR-3202 MIMAT0000510 [73] 76 hsa-miR-373-3p MIMATO0000726 [153]

33  hsa-miR-338-3p MIMATO0000763 [74] 77 hsa-miR-374a-5p MIMATO0000727 [154-157]
34 hsa-miR-363-3p MIMAT0000707 [12,75-77] 78  hsa-miR-421 MIMAT0003339 [12,158]
35 hsa-miR-451a MIMAT0001631 [12,78-80] 79  hsa-miR-663b MIMATO0005867 [159]

36  hsa-miR-494-3p MIMAT0002816 [81-83] 80 hsa-miR-744-5p MIMAT0004945 [160-162]
37  hsa-miR-497-5p MIMAT0002820 [84] 81 hsa-miR-4792 MIMAT0019964 [163]

38  hsa-miR-506-5p MIMAT0022701 [85] 82  hsa-let-7e-5p MIMATO0000066 [164,165]
39  hsa-miR-539-3p MIMAT0022705 [86-88] miRNAs with tumor supressor and oncomir properties

40  hsa-miR-574-3p MIMAT0003239 [89,90] 83  hsa-miR-10a-5p MIMAT0000253 [166,167]
41 hsa-miR-634 MIMATO0003304 [91] 84  hsa-miR-26a-5p MIMATO0000082 [12,168-170]
42  hsa-let-7c-5p MIMAT0000064 [92-94] 85  hsa-miR-132-3p MIMAT0000426 [171-173]
43 hsa-let-7d-5p MIMATO0000064 [12,95,96] 86  hsa-miR-144-3p MIMAT0000436 [174-176]
44 hsa-let-7i-5p MIMATO0000415 [97] 87  hsa-miR-181a-5p MIMAT0000256 [177-180]

5



N° Gene Codigo NCBI Ref. N° Gene Cadigo NCBI Ref.
88  hsa-miR-184 MIMATO0000454 [181-184] 93  Reverse transcription miRNA control (miRTC)

89  hsa-miR-203a-3p MIMAT0000264 [12,185,186] Endogenous RNAs (normalization purposes)

90 hsa-miR-372 MIMATO0000724 [187-189] 94 U6 26827 [193]

91  hsa-miR-378a-3p  MIMAT0000732 [190-192] 95 RNU-44 26806 [193]

92  PCR positive control (PPC) 96 RNU-48 26801 [194]
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Supplementary Figure S3 - FACS of NP695V% cells after 48h of transient transfection with pZsGreen
(control), pZsG-LMP1-B95.8 or pZsG-LMP1-M81 vectors.



Supplementary Table S3 — Results (Cell count and percentage) from FACS of NP695V40 cells after 48h of
transient transfection with pZsGreen (control), pZsG-LMP1-B95.8 or pZsG-LMP1-M81 vectors.

Sample Populations #colected cells  #Events % Parent % Total
Control (GFP negative) All events - 10,000 - 100

P2 - 9,037 911 90.4

P3 0
NP69 ZsG (Empty Vector)
NP69-ZsG-Rep1 All events
NP69-ZsG-Rep2 All events
212
NP69-ZsG-Rep3 All events
- 8,940 90.1 89.4
23,700 225 25 2.2

NP69 ZsG-LMP1B95.8

NP69 ZsG-LMP1B95.8 Rep1  [GUEEENS 10,000 - 100

P2 - 9,039 92.1 90.4

NP69 ZsG-LMP1B95.8 Rep? AIGEWS

8,542
30,000
NP69 ZsG-LMP1B95.8 Rep3  [GUEEENS -

8,795 88.8

244 28
NP69 ZsG-LMP1M81
NP69 ZsG-LMP1M81 Rep1 All events

8,340 84.9

All events

41,220 313

All events - 10,000

8,660
294




Supplementary Table S4 - Raw data (CT) after gPCR array using cDNA from NP695V% cells transfected
with pZsGreen (control), pZsG-LMP1-B95.8 or pZsG-LMP1-M81 vectors and sorted by FACS.
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hsa-miR-9-5p 33.19 32.2 32.37 31.27 31.65 32.03 3157 33.71 32.48
hsa-miR-15a-5p 30.91 31.12 31.47 31.25 31.23 3144 3051 31.29 31.57
hsa-miR-16-5p 27.05 27.87 26.89 26.47 26.52 2655 26.17 2713 27.06
hsa-miR-24-3p 28.38 29.18 27.45 271 27.18 2754 26.99 28.36 27.7
hsa-miR-26b-5p 30.12 30.38 30.11 28.19 29.87 30.08 29.27 31.19 29.79
hsa-miR-29¢-3p 30.97 32.86 31.04 29.98 30.98 3045 3066 31.85 31.76
hsa-miR-30a-3p 29.45 29.77 28.57 28.01 28.31 29.5 2852 29.62 29.17
hsa-miR-34a-5p 32.74 34.35 32.31 31.04 32.29 30.83 3153 31.55 31.84
hsa-miR-34b-5p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-miR-34c-5p 34.23 0.00 0.00 0.00 0.00 0.00 3432 0.00 0.00
hsa-miR-100-5p 30.98 31.33 31.6 30.84 31.38 31.21 30.69 3148 30.56
hsa-miR-124-5p 37.62 35.97 0.00 37.02 36.69 37.75 0.00 37.22 36.9
hsa-miR-125b-5p 31.08 31.3 31.52 30.19 30.98 3115 3155 31.56 31.48
hsa-miR-135b-5p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 36.32 0.00
hsa-miR-138-5p 0.00 0.00 0.00 0.00 0.00 32.68 0.00 0.00 0.00
hsa-miR-140-3p 0.00 0.00 33.43 32.89 34.74 0.00 344 0.00 33.19
hsa-miR-140-5p 0.00 35.95 0.00 32.06 34.92 0.00 36.67 0.00 0.00
hsa-miR-143-3p 0.00 0.00 35.58 0.00 34.52 0.00 34.2 0.00 0.00
hsa-miR-145-5p 0.00 0.00 0.00 0.00 0.00 3852 3753 0.00 0.00
hsa-miR-148a-3p 33.14 0.00 0.00 34.33 33.97 39.62 3353 0.00 341
hsa-miR-152-3p 32.28 32.89 32.21 31.13 31.3 315 3177 3245 32.19
hsa-miR-188-5p 33.34 35.26 35.06 33.19 33.2 3295 3271 3422 33.25
hsa-miR-199a-3p 34.31 0.00 35.53 34.39 0.00 0.00 0.00 34.33 0.00
hsa-miR-188-3p 31.16 30.56 30.35 29.03 29.62 29.63 29.73 30.08 29.58
hsa-miR-200b-3p 0.00 34.6 40 35.93 33.86 0.00 3447 33.93 33.48
hsa-miR-200c-3p 34.86 37.34 0.00 33.43 35.84 3274 3266 34.68 34.29
hsa-miR-141-3p 34.85 0.00 0.00 0.00 36.66 0.00 0.00 0.00 0.00
hsa-miR-429 0.00 34.93 0.00 37.35 36.51 36.55 37.57 36.02 35.92
hsa-miR-204-5p 0.00 39.85 37.26 0.00 35.07 0.00 3764 0.00 0.00
hsa-miR-223-3p 3473 0.00 32.7 34.94 0.00 3416 3257 0.00 35.84
hsa-miR-218-5p 0.00 0.00 0.00 0.00 0.00 3576 3429 0.00 3454
hsa-miR-320° 27.36 28.37 27.28 26.83 2714 2755 26.64 2794 27.74
hsa-miR-338-3p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-miR-363-3p 0.00 0.00 0.00 0.00 0.00 0.00 38.85 0.00 0.00
hsa-miR-4512 0.00 35.46 0.00 34.01 33.46 32.67 33.79 0.00 0.00
hsa-miR-494-3p 31.13 31.39 30.22 29.26 30.22 29.89 29.67 3045 29.46
hsa-miR-497-5p 0.00 0.00 3717 0.00 0.00 3418 3521 0.00 0.00
hsa-miR-506-5p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-miR-539-3p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-miR-574-3p 32.08 31.58 31.05 30.44 30.6 3143 3056 30.75 30.01




3 T % g < 2
: = £ & 2 &
S g g = & 2
T $ 3% & 8 & & & 3
o o o = = &4 &4 4 =
o o o o o o o o o
hsa-miR-634 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-let-7¢-5p 29.67 30.29 29.84 28.6 29.99 2956 2925 30.12 29.81
hsa-let-7¢-5p 29.6 30.33 29.77 28.62 29.52 29.39 29.31  30.39 29.7
hsa-let-7i-5p 29.83 30.87 29.09 28.09 28.87 28.76 2856 29.3 28.86
hsa-miR-10b-5p 0.00 0.00 0.00 34.3 35.85 0.00 0.00 33.3 0.00
hsa-miR-17-5p 29.55 30.12 29.11 29.03 29.48 2896 29.03 29.9 29.06
hsa-miR-17-3p 36.51 36.24 0.00 0.00 34.79 0.00 33.83 0.00 33.61
hsa-miR-18a-5p 30.97 325 31.68 31.89 32.93 31.75 30.79 33.31 32.34
hsa-miR-19a-3p 31.6 35.28 31.79 30.67 31.79 3052 3024 3155 33.07
hsa-miR-20a-5p 28.67 29.62 28.52 28.08 28.59 2849 2791 2912 29.07
hsa-miR-92a-3p 27.27 27.83 26.49 25.9 26.5 2641 26.66 2747 26.79
hsa-miR-18b-5p 31.83 30.94 30.84 28.83 30.16 2993 31.03 30.27 29.29
hsa-miR-21-5p 24 41 24.96 23.36 22.04 2281 2351 2283 2403 23.43
hsa-miR-23a-3p 26.28 27.04 25.76 25.03 25.36 2539 2507 26.32 25.78
hsa-miR-23b-3p 27.81 28.36 27.44 27.38 27.37 2727 2712 28.53 28.04
hsa-miR-27a-3p 30.24 31.01 29.76 28.49 28.79 2864 287 29.96 29.41
hsa-miR-29a-3p 30.96 31.55 30.96 29.37 309 2985 30.15 30.67 30.54
hsa-miR-31-3p 33.15 0.00 34.38 0.00 34.08 3442 374 0.00 34.59
hsa-miR-93-5p 29.86 30.42 29.65 28.67 29.35 2947 2923 29.97 29.79
hsa-miR-142-3p 35.88 0.00 39.94 0.00 0.00 347 3447 0.00 0.00
hsa-miR-146a-5p 0.00 0.00 0.00 35.06 0.00 0.00 0.00 0.00 0.00
hsa-miR-149-3p 29.62 28.67 28.19 28.22 28.27 2926 2899 28.83 27.92
hsa-miR-151a-5p 29.18 30.22 28.62 28.29 28.26 2898 2823 295 28.95
hsa-miR-155-5p 34.54 36.6 34.19 31.48 31.88 3189 3166 32.36 33.05
hsa-miR-181b-5p 29.12 30.05 28.93 28.44 28.76 28.73 28.77 29.83 29.41
hsa-miR-183-5p 37.52 33.88 34.13 3343 33.35 3262 346 0.00 33.72
hsa-miR-185-5p 37.99 39.9 34.11 33.1 33.36 326 3143 3374 33.87
hsa-miR-191-5p 29.98 29.76 29.86 284 28.33 29.02 2854 2992 29.56
hsa-miR-192-5p 37.68 0.00 33.11 33.33 33.71 0.00 335 0.00 32.53
hsa-miR-205-5p 38.78 37.77 33.77 33.36 36.45 3369 3569 34.04 354
hsa-miR-210-3p 31.96 32.38 311 30.17 29.82 30.85 30.28 30.49 31.33
hsa-miR-214-3p 0.00 0.00 0.00 35.18 0.00 35.78 3218 0.00 33.18
hsa-miR-221-3p 26.79 27.37 259 25.64 26.24 2628 2648 27.32 26.55
hsa-miR-222-3p 27.49 27.78 26.56 26.13 26.67 2706 2669 27.76 26.6
hsa-miR-224-5p 29.7 30.39 29.1 28.9 29.04 2957 2942 30.35 29.14
hsa-miR-373-3p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-miR-374a-5p 35.49 0.00 0.00 33.89 35.16 33.87 3457 0.00 0.00
hsa-miR-421 31.22 31.95 30.29 29.9 30.83 324 2954 31.07 30.04
hsa-miR-663b 34.85 35.72 33.79 34.9 33.3 35.64 3353 0.00 0.00
hsa-miR-744-5p 29.51 29.67 29.89 29.98 28.94 2921 29.67 3042 29.51
hsa-miR-4792 30.44 30.59 28.41 28.94 29.32 3012 30 29.64 29.23
hsa-let-7e-5p 27.91 28.22 27.59 26.9 28.12 2733 2736 2855 28.16
hsa-miR-10a-5p 0.00 0.00 0.00 342 34.18 3299 0.00 0.00 34.49
hsa-miR-26a-5p 29.9 30.72 28.28 2741 28.47 28.81 27.83 29.89 28.7
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hsa-miR-132-3p 33.05 34.3 32.23 31.61 34.03 33.09 3297 34.16 33.31
hsa-miR-144-3p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-miR-181a-5p 30.94 31.97 30.65 29.64 29.79 30.18 3049 30.18 30.82
hsa-miR-184 0.00 0.00 0.00 0.00 0.00 39.01 0.00 0.00 0.00
hsa-miR-203a-3p 0.00 37.16 32.54 32.77 35.28 3177 3282 0.00 32.19
hsa-miR-372-3p 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hsa-miR-378a-3p 31.09 31.87 31.32 31.09 30.76 30.63 31.05 33.76 31.2
RNUG6-6P 28.43 28.01 26.79 25.47 25.22 2591 2647 26.12 25.92
SNORD68 25.95 25.63 24.37 22.94 24.7 2419 252 25.52 23.62
SNORD72 28.65 28.95 28.52 28.26 27.87 2766 2817 28.58 28
miRTC 32.15 31.24 29.9 27.83 29.87 2997 30.34 30.41 29.12
PPC 18.16 17.9 17.9 18.29 17.75 1797 1793 17.87 17.97
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Supplementary Table S5 — Results of RT-qPCR arrays analysis and verification of up or downregulated
miRNAs of NP695V4 cells transfected with pZsGreen (control), pZsG-LMP1-B95.8 or pZsG-LMP1-M81

vectors and sorted by FACS.

) pZsG-LMP1B95.8 pZsG-LMP1M81 pZsG-LMP1M81 x B95,8
mIRNA p-value Fold Reg p-value  Fold Reg p-value Fold Reg
hsa-miR-9-5p 0.203 -1.49 0.395 -1.60 0.901 -1.07
hsa-miR-15a-5p 0.074 -3.02 0.290 -1.76 0.213 1.72
hsa-miR-16-5p 0.166 -1.62 0.631 -1.29 0.436 1.25
hsa-miR-24-3p 0.243 -1.31 0.862 -1.15 0.586 1.14
hsa-miR-26b-5p 0.396 -1.55 0.363 -1.67 0.933 -1.08
hsa-miR-29¢-3p 0.507 -1.23 0.456 -1.58 0.755 -1.28
hsa-miR-30a-3p 0.079 -1.74 0.210 -1.62 0.822 1.07
hsa-miR-34a-5p 0.883 -1.11 0.563 1.14 0.560 1.27
hsa-miR-34b-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-34¢-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-100-5p 0.104 -2.45 0.352 -1.38 0.049 1.78
hsa-miR-124-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-125b-5p 0.142 -1.90 0.120 -2.12 0.658 -1.12
hsa-miR-135b-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-138-5p 0.046 -2.54 0.118 -1.81 0.203 1.41
hsa-miR-140-3p 0.038 -2.67 0.118 -1.81 0.126 1.48
hsa-miR-140-5p 0.062 -2.20 0.118 -1.81 0.405 1.22
hsa-miR-143-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-145-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-148a-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-152-3p 0.381 -1.23 0.335 -1.45 0.661 -1.17
hsa-miR-188-5p 0.038 -2.71 0.162 -1.69 0.126 1.60
hsa-miR-199a-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-188-3p 0.432 -1.14 0.932 1.03 0.291 1.17
hsa-miR-200b-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-200c-3p 0.044 -2.58 0.173 -1.67 0.166 1.54
hsa-miR-141-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-429 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-204-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-223-3p 0.014 2.93 0.114 -1.76 0.129 1.67
hsa-miR-218-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-320a 0.138 -1.94 0477 -1.54 0.473 1.26
hsa-miR-338-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-363-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-451a 0.046 -2.54 0.118 -1.81 0.207 1.40
hsa-miR-494-3p 0.182 -1.26 0.441 1.15 0.139 1.44
hsa-miR-497-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-506-5p 0.037 2.74 0.118 -1.81 0.120 1.51
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pZsG-LMP1B95.8 pZsG-LMP1M81 pZsG-LMP1M81 x B95,8

miRNA
p-value Fold Reg p-value  Fold Reg p-value Fold Reg
hsa-miR-539-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-574-3p 0.055 -1.63 0.141 1.21 0.007 1.97
hsa-miR-634 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-let-7¢-5p 0.167 -1.87 0.313 -1.57 0.588 1.19
hsa-let-7¢c-5p 0.200 -1.66 0.262 -1.69 0.913 -1.02
hsa-let-7i-5p 0.667 -1.07 0.747 1.12 0.430 1.20
hsa-miR-10b-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-17-5p 0.047 -2.02 0.194 -1.51 0.264 1.34
hsa-miR-17-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-18a-5p 0.159 -3.80 0.377 -2.27 0.398 1.68
hsa-miR-19a-3p 0.582 -1.25 0.917 -1.25 0.621 -1.00
hsa-miR-20a-5p 0.128 -1.87 0.481 -1.54 0.486 1.22
hsa-miR-92a-3p 0.090 -1.44 0.145 -1.55 0.855 -1.08
hsa-miR-18b-5p 0.796 1.08 0.709 1.11 0.922 1.03
hsa-miR-21-5p 0.917 1.00 0.922 -1.03 0.984 -1.03
hsa-miR-23a-3p 0.269 -1.28 0.828 -1.16 0.621 1.10
hsa-miR-23b-3p 0.059 -1.90 0.236 -1.84 0.736 1.03
hsa-miR-27a-3p 0.516 1.18 0.725 1.09 0.964 -1.09
hsa-miR-29a-3p 0.525 -1.26 0.758 -1.11 0.714 1.14
hsa-miR-31-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-93-5p 0.146 -1.56 0.341 -1.46 0.676 1.07
hsa-miR-142-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-146a-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-149-3p 0.038 -2.31 0.103 -1.53 0.094 1.52
hsa-miR-151a-5p 0.207 -1.54 0.578 -1.33 0.592 1.16
hsa-miR-155-5p 0.448 -1.15 0.954 -1.15 0.679 1.01
hsa-miR-181b-5p 0.161 -1.66 0.239 177 0.955 -1.07
hsa-miR-183-5p 0.048 -2.51 0.118 -1.81 0.229 1.39
hsa-miR-185-5p 0.049 -2.50 0.909 -1.26 0.281 1.98
hsa-miR-191-5p 0.595 -1.13 0.755 -1.26 0.983 -1.12
hsa-miR-192-5p 0.037 -2.74 0.129 -1.62 0.014 1.69
hsa-miR-205-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-210-3p 0.744 1.06 0.455 1.20 0.614 1.13
hsa-miR-214-3p 0.037 2.74 0.363 -1.50 0.171 1.83
hsa-miR-221-3p 0.038 -1.77 0.051 -1.93 0.772 -1.10
hsa-miR-222-3p 0.018 -1.74 0.125 -1.51 0.535 1.15
hsa-miR-224-5p 0.060 -1.86 0.106 -1.70 0.626 1.10
hsa-miR-373-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-374a-5p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-421 0.077 -2.54 0.763 1.06 0.174 2.68
hsa-miR-663b 0.037 2.74 0.118 -1.81 0.120 1.51

hsa-miR-744-5p 0.130 -2.20 0.119 -2.05 0.961 1.08




pZsG-LMP1B95.8 pZsG-LMP1M81 pZsG-LMP1M81 x B95,8

miRNA
p-value Fold Reg p-value  Fold Reg p-value Fold Reg
hsa-miR-4792 0.120 2.14 0.219 -1.59 0.229 1.35
hsa-let-7e-5p 0.053 -2.00 0.141 -1.96 0.827 1.02
hsa-miR-10a-5p 0.038 2.73 0.118 -1.81 0.121 1.51
hsa-miR-26a-5p 0.846 -1.04 0.884 -1.02 0.783 1.01
hsa-miR-132-3p 0.014 -2.37 0.009 -2.15 0.814 1.11
hsa-miR-144-3p 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-181a-5p 0.626 -1.10 0.832 -1.12 0.837 -1.02
hsa-miR-184 0.037 2.74 0.118 -1.81 0.120 1.51
hsa-miR-203a-3p 0.072 217 0.042 -1.60 0.514 1.36
hsa-miR-372-3p 0.037 2.74 0.118 -1.81 0.120 1.51

hsa-miR-378a-3p 0.190 -1.81 0.180 -2.26 0.749 -1.25




Pathway Enrichment Analysis

The differentially expressed miRNAs from each comparison were then subjected to target
prediction analysis using the mirDIP [195,196], chosen because this platform uses an integrative score
method, avoiding the miRNA-prediction bias (tendency to identify targets belonging to specific biological
processes or pathways). The top 1% gene targets indicated by mirDIP (meaning scores above 0.38) as “Very
High” scores were selected and subjected to pathway enrichment analysis using the ReactomeFIViz [197]

plugin in Cytoscape [198], which is curated and updated manually [199].

To categorize genes present in pathways showing p-value < 0.05, we counted all target genes
present in each pathway once, avoiding duplicates, always considering its position on the presented

hierarchical category (Additional file 1: Figure S3).

Gene hits inside each pathway found after the enrichment analysis (p-value < 0.05) were dubbed
“Gene Sets #2”. Even considering the variable number of predicted targets in each Gene Set #1, the
proportion of genes incorporated into the respective Gene Set #2 was similar among the comparisons
performed: 28% for B95.8 vs Ctrl; 30% M81 vs Ctrl, and 20% for M81 vs B95.8 (Supplementary material
figure S3). Then, a Gene Set #3 was generated with unique hits obtained from the respective Gene Set #2,
comprising about 20% of target genes for B95.8 vs Ctrl, 3% for M81 vs Ctrl, 2.7% for M81 vs B95.8 (Figure
S3). The pathway enrichment analysis was performed using gene sets #2, while gene sets #1 and #3 were

used to analyze the overall distribution of target genes among comparisons.

The categories were retrieved from Reactome FIViz, so that pathways could be identified based on
its hierarchical levels (Figure S4). They were classified as primary (highest level; broader), secondary, or
tertiary (lower level; the most specific ones). The calculation of genes percentage in each class was based
on the following upper category. For instance, the percentage of genes in tertiary level was based on the
secondary and not on total gene count from gene set #2 (Table S6).

Common features due to LMP1 expression were found upon analysis of differences in miRNA-
mediated pathway modulation by LMP1 B95.8 or M81. Compared to control, either LMP1 variant B95.8 or
M81 modulated 76.2% of all primary categories identified (16 out of 21; Figure 3B and 4A). Primary

categories uniquely regulated included, for instance, “Cell-cell communication” for B95.8 vs Ctrl, and
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“Organelle biogenesis and maintenance”, “Cell cycle” and “Metabolism of RNA” for M81 vs Ctrl. For the
“Signal transduction” category (comprising 26% and 36% of gene hits for B95.8 and M81, respectively,
compared to control), 66.7% of secondary categories were shared for both LMP1 variants, including
signaling pathways related to tyrosine-kinase receptors (TKR), MAPKs and WNT. On the other hand, five
extra secondary categories (belonging to signal transduction) were identified for LMP1 M81: “Death
receptor”, “Integrin signaling”, “mTOR signaling”, “Signaling by leptin” and “Signaling by non-receptor
of tyrosine kinases” (Figure 3C and 4C). The subcategory “Signaling by Tyrosine Kinase Receptors”
showed a high number of hits for both EBV LMP1 variants. Considering the 12 tertiary categories
identified for “Signaling by Tyrosine Kinase Receptors”, 7 (58,3%) were commonly modulated, but LMP1

B95.8 was uniquely involved in EGFR signaling, while M81 was implicated in modulation of ERBB2,

ERBB4, FGFR, and NTRKs signaling pathways (Figure 3D and 4D).

Figure 5 shows results obtained after pathway enrichment analysis of the predicted gene set
targeted by cellular miRNAs deregulated in NP695V4T expressing EBV LMP1. As shown in Figure 5A, the
Top 5 primary categories for LMP1 variant M81 vs B95.8 were “Signal transduction”, “Metabolism”,
“Developmental biology”, “Immune system”, and “Cell cycle”. The “Signal transduction” category
accounted for 61 (48%) of all 126 hits, mostly (77%) hits on TKR-mediated signaling. For comparisons
involving either viral LMP1 variant considered, a set of 10 primary categories was found, including and
“Developmental Biology”, “Gene Expression”, and “Immune System” (Figure 5B). Nonetheless, the two
primary categories “Cell cycle” and “Organelle biogenesis and maintenance” showed up in both LMP1
M81 vs control and LMP1 M81 vs LMP1 B95.8 comparisons, while “DNA Replication” (genes involved in

M/G1 transition) and “Expand All Signal Transduction” (mostly genes involved in WNT signaling) were

found only when comparing LMP1 M81 vs B95.8 (Figure 5B).

For “Signal Transduction”, the top 5 secondary categories found were “Signaling by Receptor
Tyrosine Kinases”, “Signaling by type-1 IGFR1”, “MAPK family signaling cascades”, “Intracellular
Signaling by second messenger” and “Signaling by TGF-f3 family members” (Figure 5C). Even though
“mTOR signaling” had a small number of hits, it was the only “Signal transduction” subcategory only

associated to LMP1 M81, when against B95.8 or the control (Figure 5D). Finally, when analyzing results for
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the tertiary category “Tyrosine Kinase Receptor” of “Signal transduction”, most hits were obtained for
signaling pathways featuring NGF, EGFR, and IGFIR (Figure 5E). Interestingly, FGFR was the only
pathway deregulated by LMP1 M81 in both M81 vs Ctrl and M81 vs B95.9 comparisons, while B95.8 vs

Ctrl had no exclusive deregulated pathways (Figure 5F).
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Supplementary Figure S4 — Schematic drawing of steps followed after transfection of NP695V4 cells
transfected with pZsGreen (control), pZsG-LMP1-B95.8 or pZsG-LMP1-M81 vectors. and sorted by FACS
with pZsGreen vector as control or containing the coding region from LMP1 protein from EBV variants
B95.8 or M81. First,48h after transfection, GFP positive cells were sorted by FACs, followed by RNA

extraction, cONA production and RT-qPCR array of 91 pre-selected miRNAs. Then, target prediction
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analysis of differentially expressed miRNAs and genes with high scores were selected for Pathway

enrichment analysis.

Primary categories
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Supplementary Figure S5 - Analysis of target genes from differentially expressed miRNAs in NP69SV4T
cells transfected with EBV LMP1 from B95.8 or M81 variants. Example of primary, secondary and tertiary
categories organization. Panels C, D and E show results of in silico pathway enrichment analysis of
predicted target genes from deregulated miRNAs in NP695V4 cells transfected with LMP1 B95.8, LMP1

MS81 or the control vector.

Supplementary Table S6- Analysis of pathway enrichment analysis using predicted genes from gene set
#2 targeted by differentially expressed miRNAs from NP69SV40 cells transfected with pZsGreen (control),
pZsG-LMP1-B95.8 or pZsG-LMP1-M81 vectors and sorted by FACS. Each group has pathways

represented in hits (gene in each pathway) and % hits (percentage of hits compared to next higher

category).
B95.8 vs Control M81 vs Control M81 vs B95.8
Hits (%) Hits (%) Hits (%)
Number of genes included in the set: 3100 984 126

Cell cycle - 19 (2) 12 (10)

Cell Cycle Checkpoints - - - 6 (50)

Cell Cycle/ Mitotic - 19 (100) 10 (83)
Cell-cell comunication 5 (2) - -
Cell junction organization 56 (100) -
Cellular responses to external stimuli 9% (3) 40 (4) -
Cellular responses to stress 96 (100) 40 (100) -
Cellular Senescence 96 (100) 35 (88) -
Cellular response to hypoxia - 5 (13) -
Chromatin organization 148 (5) 51 (5 -
Chromatin modifying enzymes 148 (100) 51 (5) -
Circadian Clock 38 (1) 18 (2) -
BMAL1:CLOCK/NPAS? activates circadian gene expression 38 (100) 16 (89) -
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B95.8 vs Control M81 vs Control M81 vs B95.8
Hits (%) Hits (%) Hits (%)
Number of genes included in the set: 3100 984 126
RORA activates gene expression - 12 (67) -
Developmental Biology 483 (16) 122 (12) 30 (24)
Activation of HOX genes during differentiation 51 (1) - -
Axon guidance 376 (78) 122 (100) 26 (87)
Signaling by NODAL - - 4 (13)
Transcriptional regulation of white adipocyte differentiation 63 (13) -
DNA Replication - - 4 (3)
M/G1 Transition - - 4 (100)
Expand All Signal Transduction - - 3 (2
Signaling by WNT - - 3 (100)
Extracellular matrix organization 36 (1) 32 (3 -
Collagen formation 36 (100) 18 (56) -
Elastic fibre formation - 12 (38) -
Non-integrin membrane-ECM interactions - 8 (25) -
Gene expression (Transcription) 352 (11) 145 (15) 10 (8)
Epigenetic regulation of gene expression - 8 (6) -
PRC2 methylates histones and DNA 8 (100) -
Gene Silencing by RNA - 21 (14) -
Post-transcriptional silencing by small RNAs 5 (24) -
RNA Polymerase Il Transcription 352 (100) 122 (84) 10 (100)
Generic Transcription Pathway 352 (100) 122 (100) 10 (100)
Hemostasis 68 (2) 63 (6) -
Platelet activation/ signaling and aggregation 21 (31) 54 (86) -
Platelet homeostasis 53 (78) 8 (13) -
Cell surface interactions at the vascular wall - 7 (1) -
Immune System 568 (18) 222 (23) 22 (17)
Adaptive Immune System 141 (25) 61 (27) 16 (73)
Costimulation by the CD28 family 25 (18) - -
Rap1 signalling - 4 (25)
Signaling by the B Cell Receptor (BCR) 130 (92) 61 (100) 12 (75)
Cytokine Signaling in Inmune system 460 (81) 158 (71) -
Growth hormone receptor signaling 12 (8) -
Interferon Signaling 19 (12) -
Signaling by Interleukins 331 (72) 120 (76) -
Innate Immune System 306 (54) 146 (66) 19 (86)
C-type lectin receptors (CLRs) 35 (24) -
DAP12 interactions 225 (74) 80 (55) 19 (100)
Fc epsilon receptor (FCERI) signaling 96 (66) -
Toll Like Receptor 2 (TLR2) Cascade 71 (23) 33 (23) -
Toll Like Receptor 3 (TLR3) Cascade 74 (24) 30 (21) -
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B95.8 vs Control

M81 vs Control M381 vs B95.8

Hits (%) Hits (%) Hits (%)
Number of genes included in the set: 3100 984 126
Toll Like Receptor 4 (TLR4) Cascade 87 (28) 38 (26) -
Toll Like Receptor 5 (TLR5) Cascade 63 (21) 27 (18) -
Toll Like Receptor 7/8 (TLR7/8) Cascade 67 (22) 29 (20) -
Toll Like Receptor 9 (TLR9) Cascade 69 (23) 30 (21) -
Toll-Like Receptors Cascades 91 (30) 55 (38) -
Metabolism 605 (20) 130 (13) 31 (25)
Inositol phosphate metabolismo - 5 (4) -
Integration of energy metabolismo 72 (12) - 9 (29)
Metabolism of amino acids and derivatives - - 6 (19
Metabolism of carbohydrates 164 (27) - -
Metabolism of lipids 391 (65) 128 (98) 16 (52)
The citric acid (TCA) cycle and respiratory electron transport - 3 (10)
Metabolism of proteins 553 (18) 174 (18) 7 (6)
Post-translational protein modification 553 (100) 174 (100) 7 (100)
Asparagine N-linked glycosylation 161 (29) 34 (20) -
Deubiquitination 163 (29) 57 (168) 7 (100)
SUMOylation 85 (15) - -
Metabolism of RNA - 15 (2) -
Insulin-like Growth Factor-2 mRNA Binding Proteins (IGF2BPs/IMPs/VICKZs) bind RNA - 2 (13 -
Processing of Capped Intron-Containing Pre-mRNA 13 (87) -
Muscle contraction 87 (3) - -
Cardiac conduction 87 (100) - -
Neuronal System 225 (7) 44 (4) 4 (3)
Potassium Channels 67 (30) - -
Protein-protein interactions at synapses 51 (23) -
Transmission across Chemical Synapses 143 (64) 44 (100) 4 (100)
Organelle biogenesis and maintenance - 19 (2) 5 (4)
Mitochondrial biogenesis - 19 (100) 5 (100)
Others 563 (18) 185 (19) 3 (2
Programmed Cell Death 113 (4) 40 (4) 4 (3)
Apoptosis 113 (100) 40 (100) 4 (100)
Apoptotic execution phase 42 (37) 15 (38)
Caspase activation via extrinsic apoptotic signalling pathway - 2 (50)
Intrinsic Pathway for Apoptosis 34 (30) 13 (33) 2 (50)
Signal Transduction 906 (29) 353 (36) 61 (48)
Death Receptor Signalling - 16 (5) -
Integrin signaling - 9 (3) -
Intracellular signaling by second messengers 117 (13) 38 (1) 14 (23)
DAG and IP3 signaling 28 (24) - 5 (36)
PIP3 activates AKT signaling 90 (77) 38 (100) 9 (64)
MAPK family signaling cascades 172 (19) 66 (1) 15 (25)
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B95.8 vs Control M81 vs Control M81 vs B95.8
Hits (%) Hits (%) Hits (%)
Number of genes included in the set: 3100 984 126
mTOR signalling - 13 (4) 4 (7)
Signaling by GPCR 69 (8) 41 (12) 8 (13)
Signaling by Hippo 19 (2) 9 (3 -
Signaling by Leptin - 54 (15) -
Signaling by Non-Receptor Tyrosine Kinases - 19 (5) -
Signaling by NOTCH 7 (8) 26 (7) -
Signaling by Receptor Tyrosine Kinases 474 (52) 188 (53) 47 (77)
Signaling by EGFR 237 (50) - 20 (43)
Signaling by ERBB2 20 (1) -
Signaling by ERBB4 17 (9) -
Signaling by FGFR 24 (13) 13 (28)
Signaling by Insulin receptor 190 (40) 72 (38) 17 (36)
Signaling by MET 44 (9) 24 (13) -
Signaling by NTRKs 62 (33) -
Signaling by PDGF 241 (51) 91 (48) -
Signaling by SCF-KIT 208 (44) 80 (43) 17 (36)
Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R) 176 (37) 70 (37) 18 (38)
Signaling by VEGF 204 (43) 71 (38) 16 (34)
Signalling by NGF 318 (67) 114 (61) 29 (62)
Signaling by Rho GTPases 239 (26) 81 (23) -
Signaling by TGF-beta family members 73 (8) 36 (10) 10 (16)
Signaling by BMP 22 (30) 16 (44) 4 (40)
Signaling by TGF-beta Receptor Complex 58 (79) 26 (72) 7 (70)
Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R) 175 (19) 70 (20) 18 (30)
Signaling by WNT 171 (19) 66 (19) 3 (5
Beta-catenin independent WNT signaling 37 (56) -
TCF dependent signaling in response to WNT 116 (68) 41 (62) 3 (100)
Transport of small molecules 137 (4) 16 (2) 10 (8)
Aquaporin-mediated transport 0 - 5 (50)
Plasma lipoprotein assembly, remodeling, and clearance 0 - 6 (60)
SLC-mediated transmembrane transport 106 (77) 16 (100) -
lon channel transport 34 (25) - -
Vesicle-mediated transport 391 (13) 120 (12) -
Membrane Trafficking 391 (100) 120 (100) -
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Supplementary Table S7- Descriptive list of predicted genes found by mirDIP encountered in each
primary category after pathway enrichment analysis using differentially expressed miRNAs from

NP69SV40 cells transfected with pZsGreen (control), pZsG-LMP1-B95.8 or pZsG-LMP1-M81 vectors and

sorted by FACS.
Primary categories B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes

Cell Cycle (19) (12)
SMC4; SMC2; PRKCB; PRKCA;  MCM10;  MCM6; ~ PSMDS;
ARPP19;  POM121C; TPR; CDC25A; RB1; MCM7; TYMS;
BANF1;  GORASP2; ENSA; RAD1; DYRK1A; MCM8; ORC4;
RAB1A; CNEP1R1; LPIN1;  CDC7
NUP50; NUP58; NUP43; RB1;
POM121; RANBP2

Cell-Cell communication (56)

Cellular responses to external
stimuli

CLDN14; CLDN18; CTNNDT;
NECTINS;
ARHGEF6; PARD6B; MPPS5;
NECTIN2; CDHS8; NECTINT;
NECTIN4; CDH1; CDH2; CDH5;

CDH9; PVR;

CADM3;  CDH7;  CADMT;
LAMA3; ~ CDH24;  CRBS;
FERMT2;  RSU1;  TESK1;
PARVA; AFDN; CDH4; CDH6;
CDH11;  CDH10;  CDH13;
CDH12; CDH17; ITGA6; LIMS2;
CD151;  LIMS1;  FBLIMT;

LAMB3; PATJ; JUP; PXN;
ITGB1;  ITGB4;
CLDN22; PLEC; LAMC2; VASP;
CTNNAT;  F11R;

PRKCI; PARD6G; FLNC

(96)
MOV10; ATM; POT1; MAPK14;

TNRC6C; TNRC6B; TNRC6A;

IL1A; CBX4;, CBX2; EHMT1;

EHMT2; STAT3; ANAPC16;

ANAPC11; MAP3K5; MAPKS3;
MAPK1; PHC1; MAPK7; PHC3;
PHC2; NFKB1; RELA; MAPKY;

NBN;  CDKN2B;  CDKN2A;
SUz12;  CDKN2D;  SP1;
MAP2K7;  KDM6B; HMGA2;

HMGA1; LMNB1; E2F3; MDM2;

MDM4; MAPKS; HIRA; CXCLS;

CLDN23;

ACTNT;

(40)

CDKN1A;  ATM; HIF1A;
MAPK14; TNRC6C; TNRC6B;
TNRC6A; IL1A; STAT3; JUN;
RB1; MAP3K5; ETS2; MAPK3;
ETS1; PHC1; H3F3A; CITED2;
MAPK9; ASF1A; SUZ12; SP1;
PHC3; HMGA2; BMI1; EPA400;
VEGFA; POT1; EP300;
RPS6KA3; E2F3; HIRA; ARNT;

CXCL8;  MAPK1;  CDK6;
MAPK10;  AGO1;  TFDP2;
TFDP1
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Primary categories

Chromatin organization

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
FZR1; RBBP7; RBBP4; TERF2;

UBA52; TERF1; CDK6; UBC;

MAPK10;  RNF2; CDKN1B;

CDKN1A; MAP2K4; UBE2D1;

MAP2K3; ERF; H1F0; EP400;

MAP2K6; CBX6; EED;

MAPKAPK2; UBN1; CEBPB;

JUN; CDK2; RB1; ETS2; ETS1;

H3F3A; ASF1A; FOS; RAD50;

UBE2E1;  BMI1;  MINK1;

IGFBP7;  SCMH1;  EZH2;

ANAPC7; RPS6KA1; RPS6KA2;

RPS6KA3; TP53; E2F2; E2F1;

CDC27;  UBE2C; CDC23;

TFDP1; AGO4; AGOT; TFDP2;

AGO3

(148 (51)

MBIP; MSL2; MSL3; MSL1;

ATXN7L3;  BRMS1;  MTAT1;
MTA2;  MTA3;  PRDM16;
SETD2;  SETD3;  SETD6;
SETD7; ASH1L; ELP5; COPRS;

HDAC2;  HDACt1;  ZZZ3;
SAP30L;  ACTL6A;  DR1;

BRPF1; UTY; NCOAT; NCOA2;
CCND1; TAF5L; CHD3; EED;
TAF12; TAF10; ENY2; TADAS;

TADA1; DNMT3A;  RBBP4;

RBBP5;  RBBP7;  PRMT6;
PRMTS;  PRMT3;  ARID4A;

ARID4B; ARID5B; TBL1XR1;
SUDS3;  ATF2;  SUPT20H;

ACTB; EPC1; RELA; ATF7IP;
REST,  SETD1B;  NCOR2;
NCOR1; AEBP2; KATS; KATT;
NFKB1; SAP18; JADET; ING4;

ING5; ING3; PAX3; SAP130;
TBL1X;  SUZ12;  CLOCK;
CREBBP;  KDMS;,  JAK2
KMT5B;  KMT5A;  KMT5C;
KMT2E;  KMT2D;  KMT2A;
KMT2C;  KMT2B;  HCFC1;
WDR77; PHF20; MORFA4L1;

CLOCK;  KMT5B;  KMT2E;
KMT2A; MSL1; PHF20; SETD7;
MORF4L1; MORF4L2; HDAC2;
BRWD1;  SAP30L;  PADI2;
MEAF6; ACTL6A; DR1; BRPF1;
RCOR1;  NCOA1;  TADAT;
DNMT3A;  RBBP5;  PRMTS;
ARID4B; ARID5B; TBL1XR1;
SUDS3;  ATF2;  MECOM;
SMYD2;  OGT; SMARCA4;
AEBP2; KAT6B; KAT6A; KATT;
SETDB2; KDM2A;  KDM5A;
KDM5B;  KDM5C;  KDMG6A;
KDM7A;  KDM3B;  ATXN7;
JADE1; EP300; TADA2B; PAX3;

SUZ12; EP400
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Primary categories

Circadian Clock

Developmental Biology

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
MORF4L2; BRWD1; KANSLT;

KANSL2;  KANSL3;  PADI2;

MEAF6; HIST2H2BF;

HIST2H2BE; RCOR1;

SUV39H2; SUV39H1; DOTIL;

TAF9;  YEATS4;,  PHF21A;

YEATS2, MRGBP; MECOM;

SMYD2; OGT; SMARCCT;

SMARCC2; SMARCA2;

SMARCA4; DPY30; CARM1;

KAT14; PHF2; PHF8; KAT2B;

NSD1; KAT6B; KAT6A; KDM1B;

KDM2A;  KDM2B;  KDMS5A;

KDM5B; ~ KDM5C;  KDMS5D;

KDM6A;  KDM6B;  KDMTA;

KDM3A;  KDM3B;  KDM4A;

KDM4B;  KDM4C;  EHMT2;

EHMT1; EZH2; HAT1; ATXNT;

EP300; SUPT7L; TRRAP;

TADA2B; BRD8; EP400; USP22

(38 (18)

NPAS2;  RBM4;  NCOA1; SIRT1;  CLOCK;  CREBI;
NCOA2; NCOA6; CHD9; MED1;  CRTC1; MED1; HIF1A; PPARA;
TBL1XR1; NRIP1; BHLHE41; EP300; ARNTL; NCOAT; SIK1;
NFIL3;  BHLHE40; NCOR1; TBL1XR1;, CHD9; PPARGC1A;
SIK1,  RXRA;  SERPINE1; RORA; SREBF1; CREM; NFIL3
HIF1A;  TBL1X;  CLOCK;

CREBBP; NAMPT; PPARGC1A;

PER2; PER1; ARNTL; PPARA;

CREM;  ARNTL2;  CRTC1;

NR3C1; CRY2; CRY1; CARM1;

NR1D1; RORA; EP300; CREB1;

KLF15

(484) (122) (30)

AGRN; ACTG1; HSPAS8; CD36;
RAPGEF2; SEMA4A; SEMA4D;
ADIPOQ; DLG1; CACNAT1I;
DLG3; NCAN; DLG4; CALM1;
TYROBP; PIK3CA; PIK3CB;
CACNA1C;  PIK3CD;  DCC;
CACNA1G; DCX; JAK2; GRINT;
CACNA1S; LYPLA2; CULS;
ARHGEF11; ARHGEF12;
NGEF; SHC1; ERBB4; SHC3;

NRCAM;  PSMF1; SPRED1;
RAPGEF2; SEMA4A; RASAL2;
DLG1; CALM1; ITSN1; PIK3CA;
PIK3CD; DCC; DCX; LYN;
CUL3; ARHGEF11; ARHGEF12;
SHC1; ERBB4;  SRGAP1;
CREB1;  ABLIM3;  KITLG;
SRGAP2;  KRAS; ROBOf;
ROBO2;  GSK3B;  GRB2;
GFRA1;  PAK1; RASGRPS;

EFNB2; RASGRP3; ACVR2B;
DPYSL2; DPYSL3; ACVR2A;
PSMD5; LEFTY2; FGF7; CLTC;
PRKCQ; SEMA4D; FGFR3;
KRAS; SEMA3A; CACNA1I;
NCAM1;  RGMB; CACNA1C;
PRNP; DCC; ITGAV; FGF2;
MAPK1; EREG; DCX; ALCAM;
FURIN; NEFL; CUL3
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Primary categories

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes

CAMK2D; CAMK2G; CAMK2A;
CAMK2B;  ABLIM1;  ABLIMS;
ABLIM2;  FGFR2;  FGFRT1;
ANGPT1;  SOS1;  GRB10;
PTPN11;  RBBP7;,  AKAPY;
RBBPS5; KIT;, MED6; NTN1;
RBX1; WNT1, CTCF; CSF2RB;
ITGA9; RASGRP1; RASGRP4;
MED21; ITGAT; ITGA2; MED22;
GAB2; RASGEF1A; MED27;
FRS2; ITGA10; PDLIM7; CHL1;
PITPNA;  SREBF2;  AP2S1;
GAP43; ARHGEF28; EGR2;
JUN;  PPARGC1A;  MEIST;
TIAM1;  SREBF1; CDK5R1;
JAK3; NF1; JAK1; KSR1;
EPHB2;  EPHB3;  EPHB1;
EPHB6;  EPHB4;  HOXB2;
HOXB3;  UNC5A;  KCNQ2;
KCNQ3;  UNC5D;  PAXIP1;
NFASC; COL4A4; VEGFA;
HOXB4; COL4A1; PPARA;
LAMC1; PKNOX1; PLXNC1;
RPS6KA1; RPS6KA2;
RPS6KA3; RPS6KA4;
RPS6KA5; RPS6KA6; MED13L;
PSMD14; ST8SIA4; PSMD11;
PSMD10; PSMD13; PSMD12;
MED26; PAX6; GIT1; COL4A3;
CDC42;  FGF23;  FGF20;
COL4A2; MYH10; YY1, FGF9;
PRNP; SRGAP1; RET;
SRGAP2; FGF7; FGF6; RGMB;
FGF5; PBX1; RGMA; NCOA2;
NCOA3;  APH1A;  NCOAT;
NCOA6;  FGF2;  PSMA2;
HBEGF; PSMA4; MARK3; SHB;
KDR; SRC; THRAP3; PSMD1;
EFNAS; EFNA3; RXRA; EFNAT;
DNM1; MED17; RELA; IL2RA;
IL2RB;  ZNF638;  MYL12B;
MYL12A;  PLXNA3; PLXNAZ2;
PLXNA1;  NTN4;  PLCGT;
PLXNA4;,  EREG;  SDC2;
MYO10;  CCND3;  PSMD9;

(#) Genes

ITGA1; ENAH; FRS2; CLTC;
CHL1; AP2B1; PIK3R1; IL3;
DPYSL3; ARPCS5; COL4A4;
VEGFA; UNCSD; COL4A1;
FGFT7; LAMC1; FGF2;
RPS6KA3; RPS6KAS;
RPS6KA6; SDC2; ST8SIA4;
PSMD10; ITGAV; PSMD12;
COL4A3;  IL17RD;  ACTRS;
ACTR2; EFNB2; PDGFRA;
ITGA9; EPHA7; EPHA3; RET;
SDCBP; HGF; ABL1; ABL2;
NCAM1;  HBEGF; ALCAM;
CACNB4; PSMA2; MAPK3;
MAPK1;  DUSP9;  PSMA4;
DUSP5; RANBPY; ITGA2; SRC;
TRIO; PAQR3; GAB1; SEMAS3A;
SEMASA; SOS1; IRS1; IRS2;
MET; EREG; NRP1; VAV3;
PSMDS5;  KALRN;  PSMD1;
MAP2K1;  WASL; SEMAG6D;
SPTBN1;  SEMAG6A;  NEFL;
PEA15; NEO1; DOK4; NRG1;
NRG2;  CLASP2;  PRKCA;
PSME4;  PSME3;  PRKCQ;
RASA1; NRP2; NF1; BRAP;

SHTN1; ROCK1; COL6A3;

(#) Genes
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Primary categories

DNA Replication

Expand All Signal Transduction
(Whnt)

Extracellular matrix organization

Gene expression (Transcription)

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes

PSMD8;  MED31;  ERBB3;
PSMD5; PSMD7; LIMK1; EGFR;
PSMD3;  ST8SIA2; MAP2K1;
WASL;  SPTBN4;  SPTBN2;
SPTBN1;  H3F3A;  CDK19;
RAP1GAP; NEFL; KIF4A; TLN1;
PEA15; KLF5; NEOT; SLIT3;
YES1; SLIT1; NRG1;, FGF18;
PSMC2;  NRG2;  AJUBA;
PSMC5;  PSMC6;  ITGB1;
ITGB3;  KMT2D;  HOXD1;
CREB1; NUMB; EPHA10; HGF;

NRP1; NRP2; SCN5A; TBL1X;

NCK1;  NCK2;  CACNATH;
CEBPD;  MAP3K11;  ANK2;
SCN1B; COL6A3; LAMTORS;
CCNC; PCK1; EFNB3; NRCAM;

FYN; PSMF1; SPTB; SPRED1;

ZNF335;  ARAF;  RASALT1;
MAFB; RASAL2; PLIN1; RARA;
PEBP1; RARB; RARG; ITSN1;
ARHGEF7

(36)

PLEC; COL27Af1;
COL1A2;  DST;
CD151; TLL2; TLL1; COL7A1;
LOX;  COL6A3;  COL9A1;
COL9A2;  BMP1;  LAMC2;
LAMA3;  LAMB3;  COL8A2;
COL3A1;  ITGB4;,  ITGA6;
LOXL1; COL10A1; COL2A1;
COL24A1; COL11A1; COLSAT;
COL5A3; COL5A2; COL4A2;
COL4A1; COL4A4; COL4A3;
COL4A6; COL4AS

(352)

MOV10; SUMOT; PRKAG2;

COL1A1;
COL15A1;

(#) Genes

(32)

COL8A2;, TGFB2;, COL11A1;
PRKCA; ITGBS; ITGA2; FBN2;

COL19A1; FBN1; COLb5A2;
MFAPS5;  COL4A4; COLA4A3;
ITGAV; COL4A1; FBLN2; TNC;
COL3A1;  MFAP1;  LOX:
COL17A1; FGF2; BMP2; CASK;
SDC2;  COL14A1;  GDF5;
THBS1; COL21A1; MFAPS;
COL6A3; COL12A1

(145)
YWHAQ; PRKAG3; PRKAG2;

(#) Genes

4

CDC7; ORC4; MCM10; MCM9
(3

FZD5; AMER1; CAV1

(10)

HDAC2;  ATM;

PRKAA2;
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Primary categories

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes

TIGAR; NELFE; HIPK2; HIPK1;
CCNT2;  EP300;
NROB2; CCNC; RORC; RORB;
RORA; THRA; COX20; TAF4B;
RRM2B;
NRBF2; BRCA1; NELFA; WRN;
SP1; PRMT5; NR2C2; NR2C1;

PMAIP1;

PERP;  RNF111;

GATA4;,  MDM4;  RBBPS;
GTF2F1; RBBP7; KIT; RUNX2;
PTEN;  NR2E1;  MED20;
CDKN1A;  NOP2;  UBE2D3;
MED27;  UBE2D1,  RADT;
NDRG1; RICTOR; SKiI;

SERPINE1; SMURF2; MAML3;
PPM1A; MAML1, FOS; JUN;
NR2C2AP; TRIAP1; CDK5R1;
CHEK1;
PRKAB2, PRKABT1; RADS0;
PARP1; BLM; PPARD; VEGFA;
PPARA; ING5; PHF20; ING2;
UBE2I; ESR2; ESR1; ATAD2;
NRBP1; PRDM1; GADDA45A;
TP53INP1;  TFDP2;  TFDP1;
SESN1;
SMAD4;  THRB;
MED12;  SMAD7; POLR2D;
SMAD3;  STK11;
TNFRSF10B; TAF11; DYRK2;
NR4A2; TNFRSF10D; TP53RK;
NCOAT;
NCOA6;  ZNF385A; NR2F6;
BNIP3L;  RXRA;
COX4l1;
TNKS1BP1; JMY; TP53; YAP1;
TBL1XR1; SGK1; TP73; TAF1L;
KMT5A; RHEB; GLS2; COX5A;
BIRCS5; EGFR; CYCS; USPIX;
TEAD1;
RNF34; DNA2; CDK12; CDK13;
TFAP2C; TFAP2B; MAPKAP1;
CNOT8;  PGR;
CNOTT;
CNOTS6; PIN1; CNOT4; ESRRG;
ESRRA; BANP; LAMTORS;
E2F7; SETDY; E2F5; E2F4;

SURF1;  CHEK2;

PPP2R5C; YY1,
SESN2;

SMAD2;

TSC1;  NCOA2;

NDUFA4;
RXRB;  TCEAT1;

MAP2K6;  TEAD3;

TMEM55B;

CNOT2;  CNOTT;

(#) Genes

CASP10;  HIPK1;  TNRC6C;
TNRC6B; TNRCG6A; CCNT2;
DGCRS8; RARB; RAN; THRB;
RORB; RORA; COX20; TAF4B;
BRCA1;
PLK2; BARD1; SP1; TDRD6;
PRMT5; NR2C2; TPR; KCTD15;
CNOT6; RUNX2; PTEN; CCNC;
POM121C;

NUAKT;
CDKN1A;  UBE2D3; MED1;
RICTOR;
PPM1A;
CHD9; JUN; RRM2B; NR5A2;
H3F3A; TXNRD1; POM121;
PRKAB1; NCOA1;, VEGFA;
SMYD2; PPARA; PHF20; BTG2;
UBE2l; TAF5; TAF4; ESR1;
PRDM1; IPO8; COX11; AGO1,
TFDP2; TFDP1; AGO2; HDAC2;
SMADS; SESN1; SMAD4; ATM;
SMAD2;  SMAD3; MAPK14;
CCNG1; DYRK2; TBX5 GLS;
TSC1; TP63; DROSHA; NR6AT;
APAF1;
RANBP2; NDUFA4; BNIP3L;

MED13;  RNF111;

KDMS5B;  TSN;
NUP58;  TRIM33;

RAD1;  PRKAB2;
TGFA;  SMURF2;

CITED2;  MSH2;

PRKAA2;,  SMAD7;  EP300;
YAP1;  CNOT6L;  NUP50;
DICER1;  TBL1XR1; MTF2;

CTGF; TAF9B; BIRCS; JARID2;
PRKAA1;  PITX2
MYBL1;
RNF34; NR1D2; DNA2; CDK12;
NUP43;
MAPKAP1; BRPF1; CNOTS;
CNOT2;
YWHAG;, DNMT3B; ESRRG;
NR4A3;
GTF2H1; CHM; POU4F2; JMY;
NOTCH2;

KAT6A;

PHF19;
USPIX;  AEBP2;

CDK13;  TFAP2B;

MED14;  SUZ12;
DNMT3A;  NR4A2;
E2F5;  MEAFS;

NEDD4L;  FAS;
PPP2R5C; TEAD1; ATF2

(#) Genes

DYRK2; MTOR; PRDM1; RAD1;

RICTOR; PHF20; PIP4K2B
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Primary categories

Hemostasis

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
TBL1X; E2F1, RPA1; RPA2
RABGGTB; TFAP2A; COX16;
FAS; BCL6; RAD17; LRPPRC;
PLK2; CASP10; AKT1;
TNRC6C; TNRC6B; TNRC6A;
MDM2; NKX2-5; RARA; RARB;
RARG; RBPJ; BRPF1;
TP53AIP1;  MYC;  PIP4K2A;
PIP4K2B; CDKN2B; CDKN2A;
DDIT4; CENPJ; RFFL; CHM;
POLR2C; CSNK2A1; KCTD15;
TAF12; AGO4; NR1I3; UBA52;
TAF10; YEATS4; UBC;
PLAGL1; KDM5B; CCNK; VDR;
ATP1B4;  NR3C2;  TRIM33;
TBX5; MED1; MED6;
LAMTORT1;, MEDS8; RBBP4;
CRADD; TGFA; L3MBTL1;
CHD3; GLS; CHD9; EXOf;
SUPT4H1;  ATRIP;  NR5A2;
SFN; TXNRD1; TTC5; EHMT1;
CTGF;, CDC25C;  MED3f1;
IGFBP3; POLR2G; POLR2F;
POLR2A; SMYD2; POLR2H;
NR6AT; TAF7; TAF5; TAF4;
TAF3; TAF2; TAF1; TBP;
HNF4G; G6PD; HNF4A; TAF9;
AIFM2;  COX11;  AGOf;
CREBBP; AGO2;  HDACT;
AGO3

(68) (63)

MAPK14;,  TRPC3;  TRPC6;
TRPC7;  CALM1;  PDE3A;

GUCY1A3; FGR;,  PDES3B;

GUCY1A2; SLC8AT1; SLC8AS3;
SLC8A2; MRVI1; SRI; GNBT;
ATP2B1; ATP2B3; ATP2B2;
ATP2B4; KCNMB1; KCNMB2;
KCNMB4; LRP8; NOS1; GNG2;
PDE5A; GUCY1B3; PTPN11;
STIM1; RASGRP1; ATP2A2;
ATP2A3; MGLL; NOS3; P2RX1;
P2RX5;,  P2RX4;,  P2RX7;

P2RX6; DGKZ; APOB; PDE1B;
PDE1A; DGKQ; KCNMAT;

TGFB2; TIMP3; NOS1; PRKCQ;
PROS1; RAP1A; RAPGEF4;
HGF;  STXBP3;  ADRA2B;
F13A1; CRK; APLP2; PDE3B;
GNAI3; GNAI1; DGKZ;
GUCY1A3; CALM1; PIK3CA;
PIK3CD;  KCNMA1;  PDPN;
PIK3CG; MAPK3;  SPARC;
DGKI; PRKG1; TTN; PIK3R1;
DGKB; LYN; FGG; PDES5A;
DGKE; SRC; MRVI1; SHC1;
PRKCA;  PRKCB;  GNBf,

ANGPT2; OLA1; VEGFA; CD36;
ITPR2; LCP2; PTPN1; ITPR1;
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Primary categories

Immune System

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8

(#) Genes (#) Genes (#) Genes

ITPR2; DGKH; DGKI; PRKG1;, KRAS; MAPK14; SOS1; THBST;

PRKG2; DGKB; DGKA; DGKG;  CD109; PCDH7; F2R; GRB2;

DGKD; DGKE; PRKCH; NOS2;  GNA12; IL3; MAPK1; GNA13;

ORAI1;  PRKCE; PRKCD; VAV3; LAMP2

PTGIR;  PRKCQ;  ITPR3;

PLA2G4A; ITPR1; PAFAH2;

GNAS

(568) (222) (22)

MOV10;  CRKL;,  SUMO1; PTGS2; GHR; PSMF1;  RASGRP3; PSMD5; TNRC6B;
HSPA8;  IL6ST;  IFNAR2;  SPRED1; CD36; IL6ST; IKBKB; ~ RAP1B; MTOR; PRKAR1A;
IFNART; LIFR; DLG4; TYROBP; ~ MUC20;  IL22;  TNRC6C; FGF7, RICTOR; RAP1GAP2;

PIK3CA;  PIK3CB;  PIK3CD;

LAMTORS3;  IRAK2;  IRAKS;
GRIN1; IRAK1; IFNA16; IRAK4;
NUP98;
CAMK2D; CAMK2G; CAMK2A;
CAMK2B; CSF3R; CXCL10;
CCND1;  RBSN;
AKAPY; PTEN; IL24; IL7R;
TNFSF11; FBXW11; RASGRP4;
CDKN1A;  MX2;
HSP90B1;,  MX1;
IFIT3; IFIT2; GRAP2; JAK2;
JAK3;  NF1;  JAKT; KSR1;
CCL22; EDARADD; TNFSF13;
CHUK; VEGFA; CNTFR; ZEBT;
RPS6KA2;
RPS6KA3; RPS6KAS;, PSMD14;
PSMD11; PSMD10; PSMD13;
SIRPB1;  FLNB;
IL12RB2;
CD40LG; NUP133; RET; ITPR2;
NDC1; ITPR3; MT2A; PIK3AP1;
TNFSF13B; CLECSA; ITPR1;
PELI1; PELI3; PELI2; CIITA;
PSMD7;
IL17A;  CTF1; EGFR; LTB;
OPRM1; FGF23; PRKAR1A;
PRKAR1B; SH2B1; UBE2V1;
IL2RA; IL2RB; EDA; FOXOf1;
EBI3; CDC42; PSMD9; PSMDS;
HLA-DPB1; PSMDS5; HMGB1;
MAP2K4;  PSMD1;  PSMD3;
TWIST1;
PDE1A;  PEA1S;

IFNA14;  DHX9;

GATA3;

CDKN1B;

UBE2D3;

RPS6KA1;

PSMD12;

IL15RA;  EIF4A2;

NEDD4;  BRWD1,

PLCG1;  VRK3;
PDE1B;

TNRC6B; TNRC6A; RASALZ;
MS4A2;  MAP3KS;  EP300;

PPP3R1;  CALM1;  PIK3CA;
PIK3CD;  RORA;
CULS; CULY; IRAK2; CULS5;
LYN; CUL7; CUL1; CULZ;
CUL3; SHC1; ERBB4; CREB1;
TPR; MUC19; KITLG; CTSS;

MAP3K1;

MUC13;  KRAS;  SOCSS;
SOCS3;  SOCS2;  CXCLS;
ADCY3;  ADCY9;  GSK3B;

PTEN; GRB2; GFRA1; KPNA1;
PAK1; RAPGEF1; RASGRP3;
FBXW11;
RAPGEF2; POU2F1; CDKN1A;
UBE2D3;  HIF1A;
CSF1; BCL2; CRK; RICTOR;
IFIT3; IFIT1; PPM1B; CLEC7A;
PRLR; EGRT; JUN; MAPK19;
TNFRSF8;  PIK3R1; EREG;
FGG; PRKCB; POM121; EDAR;
CHUK; IL18R1; RAG1; VEGFA;
IL7; FGF7;, PTPN2; PTPN1;
ITPR1; ZEB1; FGF2; CUL10;
EDA2R; IRF1;
RPS6KA3; RPS6KAS5; UBE2N;

POM121C;

UBE2D2;

PTPN4;

MAPK21;  MAPK20;  VAV3;
MAPK22;  PSMD10;  CBL;
PSMD12;  MEF2C; MEF2A;
MAP3K3;  FLNB;  IL17RD;
AGO1; PPP2R5C; IFNART;
PDGFRA;  NFATC2;  RET;

MAPK14;  ITPR2; MAPK16;
MAPK17;,  MAPK10;  CCRS;

FGFR3;  KRAS;  ADCYT;
NCAM1; ADCY1; NEFL; FGF2;
MAPK1;  PRKG1;  EREG;

PRKACB; CUL3; PIP4K2B

30



Primary categories

Metabolism

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
SPTBN1;, PSMC2; PSMC5; MAPK12;  MAPK13;  IL1A;

PSMCS6; ITGB1;, CNTF; NOS2;

ARIH1; CD44; KPNB1; CD40;

IL33; HGF; LCP2; EIF4E3;
EIF4E2; KLRK1; BTRC; NUP35;
IER3;  MAP3K11; MAP3K14;
LIF; IL1RL1; GHR; SPTB;

SPRED1;  IKBKB;  PTK2B;
TNRC6C; TNRC6B; TNRCG6A;

IKBKE; RASAL1; RASAL2;
PEBP1; IFNLR1; PRL; FADD;
RELA;  PIP4K2A;  PIP4K2C;
PIP4K2B;  ADCY6;, CLCF1;

ADCY7; TPR; KITLG; NRG2;

FN1; APP; CSF1; VIM; UBA52;
ELK1; PHB; PAK1; PAK2;
PAK3;  CCL2;  POM121C;

IL10RA; IL10RB; CCL5; DHX36;

RSAD2; TIRAP;  ADAR;
ANGPT1; RASGEF1A; EDAR;
MAP2K6;  UBE2E1;, RAGT;
EIF4E; SARM1; IRF2; IRF1;
IRF6; IRF5; IRF4; IRF9; IRFS;

MEF2C;  TRIMS;  MEF2A;
TRIMS;  PDGFRB; PDGFRA;

PRKAR2A; RASGRP1; FLTS3;
NUP62;  TNFSF15;  SKP1;
S1PR1;  CSF1R;

IL6R; PML; MTOR; DUSP4;
TRIM62;  FRS2;  DUSPT7;
MAPK9; PIP5K1C; PIP5K1B;
STX3; IRS1; IRS2; KL;
RANBP2; PTK2; MCL1; SOX2;
F13A1; SMARCA4, YWHAZ
INPPL1; CEBPD; FYN; NOD1;
NOD2; YWHAB; RAC1

(605)

AGL; AGK; PRKAG2; PCSK®6;
PCSKb5; PCSK9; FDXR; HPSE2;
SQLE; ADIPOQ;  PIP4K2A;

SGPL1; NCAN; NPC2; PIK3CA;

PIK3CB;  CCNC;  PIK3CD;
PIK3CG; SPTLC2; SPTLC3;

TNFSF9;
MAPK1; RANBP9; TNFRSF6B;
TNFSF4;, UBE2D2; DAB2IP;

MAPK18; NCAM1; PIK3AP1;
AGO2; STAT3; STAT1; PELI2;
CUL12; S1PR1; TEC; NEDD4;
MAPK3;  MAPK1;
DUSP9; PSMA4; IL15; DUSPS;
RANBP9;  CUL11; MAPK15;
RANBP2; SRC; PAQRS3; TLR4;
FOXO1; CUL4;, LTA; GABf;
CNTFR; CUL6; NUP50; SOST;
MAPK9; IFNAT; NUP58; IRS1;
IRS2;  IFNA4; MET; IL3;
PRKACB; BRWD1; IFNA14;
LIFR; MAPK23; PSMD5; BIRCS;

PSMA2;

PRKCQ;  PSMD1;  BIRC2;

MAPK24; FOX03;, MAP2K1;
SMARCA4;
SPTBN1; MID1; TBK1; EEAT;
NEFL; FRS2; HBEGF; EIF4E;
MAPKAPT1; PEA15, MAPK11,
NRG1; NRG2; NUP43; ARIH1;
PSME4;
TRIM22;
IL1RAP; HGF; LCP2; RASAT;
NF1; BRAP; CASP3; TAB3;
TRIMS5; BTRC; CCR1; IRF4;
PPP3CA; PPP3CB; EIF4A2;

IL24;  F13A1;

PRKCA;  CD44;
KPNB1;  PSME3;

PIP4K2C; HAVCR2; ATF2

(130)

PTGS2; PTGST; AGK;
PRKAG2; CD36; OSBPL1A;
DAB1; CAV1; CERS6; SGPL1;
GPAM; CERS2; RAN; PIK3CA;
INPP4B;  RORA;
PIK3CG; MTMR7, MED14;

PIK3CD;

(31)

SLC44A1; SOAT1; VLDLR;
PIP4K2B;  DLD;  PRKACB;
PRKAA2; BCAT1; PLEKHAT;
DHTKD1;  PDP1;  PCSK9;
PRKAR1A; CLTC; ARL2BP;
CAV1;  ADCY7;  PPP1CB;
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Primary categories

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8

(#) Genes (#) Genes (#) Genes

GLP1R; ABCD1; SLC27A2; MTMR4;, MTMR2; MTMR1; ADCY1; CACNA1C; INPP4A;
VAC14; B3GALT6; STK11, MTM1;  SYNJ2;  SEC24D; MTMR4;,  GNG3;  SYNJ2;
NUP98;  SP1;  PIK3C2B; PIK3C2A;  SEC24A;  GK; GLP1R;  PDHB;  FURIN;

PIK3C2A; AP2B1; PIK3C2G;
CD36; GK; AKAP5; GM2A;

AHR; PTEN; PLTP; ACLY;

TXNRD1; HSD17B12; GPCPD1;

UGCG;  ALDH3A2;  LIPE;
APOA5;  SPTSSA;  CHKA;
SPTSSB;  ARNTL;  APOB;
DGAT1; DGAT2; LSS; CAV1;
HMMR; ~ CERS6;  CHSTY;
PPARD;  CERS5;  INSIG2;
PGM2;,  PPARA;  CHST1;
PPP1R3C; CHST3; CHST2;
CSGALNACT2; CHST7;
CSGALNACT1; ZDHHCS;
CERS1;  PSAP;  ABCB11;

LDLRAP1; GPX1; SLC35B2;

OSBP; HS3ST3B1; SOATT;
NUP133; CROT; VAPB; VAPA;
SC5D; FDX1; RORA; CDIPT;

NCOA2;  NCOA3;  NCOAT;
NCOAG6; HS3ST1; ARF3; ARF1;
SPTLC1;  RXRA;  LDLR;

PRKAR1A; PRKAR1B; MCAT;
SAR1B; SLC27A1; YAP1; ALB;

ABCA1;  PRKD1;  PRKD2;
PRKD3;  SPHK2;  GG6PD;
KCNC2;  HS2ST1;  CHP1;

LTA4H; SGMS1; GYG1; GYG2;

ACER2; ACER3; PGD; CDK19;

LPIN2; LPIN1; ESYT2; ESYT3;
HSD17B8; TMEMS55B;

HSD17B2; HSD17B4; IDH1;

PFKM;  ALDH3B1;  CD44;
KPNB1;  STS;  PLA2G4C;

PLA2G4A; PLA2G4F; CRAT;

TBL1X; ARSB; HEXA; HEXB;
NUP35; ARSJ; ARSK; OGN;
FAR1; CYP11B1; PCK2; PCK1;
GNPDA2; GNPDA1; OSBPL1A;

DAB1; ARL2BP; SLC25A11;

LBR; B3GNT2; RAN; ADRA2A;
GNG12;  RELN;

MTMRT;

ABHDS; OSBPL10; PCYT1B;
PLD1; PLD2; MBTPS1; ACSL3;
ACSL1; ACSL4; AHR; PTEN;

PLEKHA1;  CCNC;  MMAA;
FDX1; HSD17B12;  INPP5K;
MED21; MED1; CLTC; MEDY;
SPTSSA;  CHKA;  ARNTL;
CHD9; PPARGC1A; PCTP;
PIK3R3;  PIK3R1;,  PNPLA4;
TXNRD1;, AP2B1; PRKAB2;
PIKFYVE;,  LBR;  INSIG1;
HACD2; MED13L; CYPS8B1;
ELOVL6; ELOVLS; ELOVL2;
MSMO1;  AGPS;  CLOCK;
PPARA;  VAPA;  INPP4A;

FABP1; HPGD; NCOAT; ARF3;
ALDH3A2; SRD5A3; SRD5A2;
PLPP3;
PDSS1;
FADS1; EP300; STARD3NL;
YAP1; TBL1XR1; ARNT; MTF1;
PIP4K2C;

PRKD3;
SCP2; PRKAA2; NFYA; GPD2;

LPIN1;
ACADM;
MED13; SYNJ1; SP1; MED18;
HSD11B1; SLC44A1; KPNB1;
STS; INPP1; PPP1CB; ARSB;
IMPA1; HEXB; CEPT1; ARSJ;

RAB14;
THRAPS;

GPCPD1;
PDSS2;

CTGF; SREBFT;

PRKACB;  PRKDT;

TEAD1,
DDHD1;

CDK19;
ESYT2;

HADHB; FAR1

MTMR3; DBT; ABCG5; FABP3
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Primary categories

Metabolism of proteins

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
MTMR6;  MTMR4;  MTMR3;

MTMR2; PIP4K2C; PIP4K2B;

LIPA; RAB5A; EXT2; EXT1;

SNAP25;  SYNJ2;  XYLT2;

SCD5; SEC24D; TNFRSF21;

PCYT1B;  SEC24A;  TPR;

SEC24C; SEC24B; ORMDL2;

PLD1; DBI; PRKAR2A; PLD2;

PTGES3; SCARBT1;, SLC2A4;

SLC2A2;  SLC2A1;  GNG7;

GNG4; GNG5; GNG2; GNG3;

PLEKHA2; PLEKHA3; MMAA;

PLEKHAS8; POM121C; VLDLR;

ACOX2;  MED1;,  MEDS;

PLA2G1B;  MED8;  MED9;

NUP153; PLA2G12A; HPGD;

TKT; BMX; PHKG2, PKM;

MED28;  GCK;  CYP1B1;

HACD2; CYP27A1; HS6ST1;

HS6ST2; CREBBP; ORMDL3;

PI4KB; PI4KA; CLOCK; COQ9;

STXBP1; PRKAR2B; SMPDT;

FABP3;  SMPD3;  PGAM1;

AKR1C3; NUP62; PNPLA2;

CHPT1; PRELP; ORMDLT;

RAB14; HAS3; PLPP1; PLPP3;

MTMR14; PLA2R1; GNB4

(553) (174) (7)
PGAP1;  UBE2Q2;  CPM; SCFD1; PGAP1, DYNLL2; PSMDS5; YY1, INO80D; OGT;
SUMO1; SUMO3; SUMO2; PSMF1;  UCHL5  MUC20;  ASXL2; KDM1B; SMAD7

SEC23IP; OTUD7B; NTNGT;

CDC73;  CTAGES,  NAPA;
PRND; THY1; HSPAS; NUP98;

WRN; SP3; MUC7; MUC4;

GALNT15;  MUC19; MUCT7;
MUC13;  GATAS3;
TRAPPC1; TRAPPC3; PTEN;
EIF5A2; TNKS; 0S9; UBE2D2;
UBE2D3; UBE2D1; GPLDf;

WDR48;,  TADA2B;  CETN2;
GMDS;  OPCML;  FURIN;
B3GLCT; SENP5; BRCC3;

SENP2; SENP1; BLM; CHSTS;
CHST4;, PSMD14;, PSMD11;
PSMD10; PSMD13; PSMD12;

COL7A1;

SEC23IP;  USP25; TMED10;
ADAMTSS5; B3GNTS; NTNGT;
CALM1;  TUSC3; CTAGES5;
PHC1; PHC3; BRCA1; SMADT;
BARD1; CTSC; CHM; NEGR1;

SEC24D;  SEC24A;  TPR;
MUC19;  EDEM1;  SMAD3;
MUC13;  MAN1A1;  USP37;
ARCN1; PTEN; CYLD; APC;
EIF5A2;  TNKS;, POM121C;

ALGY; FOXK2; FOXK1; ARSB;

UBE2D2; UBE2D3;  HIF1A;
ALGS;  CNTN3;  ARFGAP2;
CNTN4;  SEC16A;  STAM;
SUDS3;  TGFA;  SMURF2;
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Primary categories

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes

GOSR2,  ATXN7,  GFPT2;
GOSR1;  ATXN3;  DAGT;
GANAB; DYNC1LI2; NUP133;
NRN1;  SMAD4;  SMADT;
OTUD3;  SMAD1;  SMAD2;
SMAD3;  TAF10;  DCTN3;
DCTN6;  RHOA;  DCTN4;
DCTNS; NEDDS8; SMC3; SMC5;
ARF4; RNF152; NUST; ALG11;
SAR1B;  ALG13;  NFRKB;
RNF20; F8; F9; C1GALT1C1;
UBE2L3; NTM; IFIH1; PSMDY;
PSMDS8;  PSMD5;  EEF1A1;
PSMD7;  PSMD1;  PSMD3;
RAB2A; MITF; CCNA2; CCNA1;
DYNC1I1;  DYNC1I2;  XPC;
PRMT3;  PSMC2;  PSMCS5;
PSMC6; SPON1; MDC1; HGS;
IL33; STS; MCFD2;
ST6GALNAC4; ARSB; OGT;
TFG; NUP35; ARSJ; ARSK;
MBD5; ANK1; ANK2; MBD6;
TFAP2C; EEF2; FUTS; TRIM13;
TUSC3;  SPTB;  MARCHE;
USP28;  USP25;  USP24;
USP22; USP20; ADAMTSS;
B3GNT5;  B3GNT2;  MDM4;
CDKN2A;  RABS5A;  CHM;
UBE2R2; SEC24D; SEC24A;
TPR; SEC24C; EDEM1; UBA52;
CYLD; EID3; RNF103; APC;
ACTB; MAVS; MAN1C1; SNX3;
CALR; POM121C; ALGY; ALG2;
PROS1;  SUDS3;  CNTNS;
ARFGAP2; ARFGAP3; MDGA2;
ARFGAP1;  STAM; COPZ1;
DDX58; ADAMTSL1; POM121;
RAB11A;  DERL1; DERL2;
RAB11B; CEACAMS;
CEACAMY7; TNKS2; INCENP;
VNN3; VNN1;  UBE2ET;
UBE2E3;  BMI1;  SCMHT;
GALNT4;  F10;  GALNT7;
GALNT1; GALNT2; GALNTS;
PROC; SUMF1; HDACT; PIGW;

(#) Genes

USP48; WDR48;, TADAZ2B;
ASXL2;  THBS1;,  DERLI;
CEACAMS; B4GALTS;
B4GALT6; SMC1A; POM121;
LARGET; SENP5; MAN2A2;
SENP2; UBA6;, HERC2; DAGT;
DYNC1LI2; GALNT4; RAD21;
GALNT7;,  GALNTS3;  UBEZ2I;
UBE2K;  UBE2N;  UBEZ2B;
PSMD10;  TOP1;  PSMD12;
ATXN7;  GOSR1;  UBE2W;
PPP6R3;  RAD23B;  MIA3;
SMAD4;  USP15;  OTUDS;
SMAD1;  SMAD2;  PRKDC;
RHOT1;  TMED7;  BETT;
TMED2; SMC5; SMC6; PSMA2;
PSMA4; SRD5A3; ANKRD28;
DPM1;  RANBP2; TGFBR2;
SEL1L; CD59; RAB1A; PROST;
WAC; AMFR; JOSD1; EP300;
NUP50; B3GALNT2; GALNT10;
CD109; ESR1; YOD1;, NTM;
RAD52; RNF144A; STAMBPL1;
TAF9B; USP8; RECK; ST8SIA4;
MDGA2; STS; CD55; PSMDS5;
BIRC5; USP3; PSMD1; BIRC2;
USPIX; MITF,; BMI1; SPTBN1;
CNIH1;  DYNC1I1;  STAM2;
TFAP2B; NUP43; UBE2G2;
UBE2G1; OTULIN; NUPS58;
SP3; GALNT13; PSME4; PIGK;
PDIA3;  PSME3;  USP10;
MGAT3;,  LMAN1;  RTF1;
LMANZ; INO8OD; DPH6; OGT;
CALR; ARSJ; ASXL1; MBD6;
ACTL6A; USP47; FUT8

(#) Genes
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Primary categories

Metabolism of RNA

Muscle contraction

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
MAGT1; CBX4;, CBX2; AREG;
BET1;  NUP62;  NLRP3;
RNF128; TRAPPC10; WDR20;
RAB13;  RANBP2; TGFBR2;
TGFBR1; DPAGT1; RAB1A;
PAF1; RAB1B; YKT6; PML;
ASGR2;  JOSD1;  EP300;
CD109; STX5; YOD1, KEAP1;
TRAPPC6B; RAD52; NSMCE2;
NSMCE3;  TAF9B;  RCET;
NEUT;,  RNF146;  USPS;
ST6GAL1; USP3; USP4; USP7;
ETFB; OTUBT; UIMC1; CNIH1;
RABGGTB; CNIH3; CNIH2;
NSMCE4A;  AXIN2;  ANK3;
NOD1
(19)

(87)

KCNET;  FXYD2;,  FXYD3;
HIPK2; HIPK1; GATA4; NKX2-5;
CACNA2D1; AHCYL1; CALM1;

RYR3; RYR2;  CACNA1D;
DMPK; ~ CACNA1S;  NPR2;
CAMK2D; CAMK2G; ATP1B2;
CAMK2A; CAMK2B; ATP1Bf1;

CORIN; ATP2B1; CACNA2D3;

ATP2B3; ATP2B2; ATP2B4;
CACNA2D4; KCNJ12; AKAPY;

NPPC;  FKBP1B;  ATP2A2;

ATP2A3;  KAT2B;  KCND3;
CACNA2D2; PRKACA; KCNIP4;
KCNIP3;  KCNIP2;  KCNIP1;
ORAI1; ITPR2; ITPR3; ITPR1;
KCNH2; SCN5A; CACNA1C;
TRPC1;  TBX5;  CACNBS;
CACNB2; CACNB1; ASPH;
CACNB4; SLC8A1; FGF12;
SLC8A3;  SLC8A2; FGF14;
CLIC2; SRI; FGF13; FGF11;

POM121C; SLBP; POM121;
NCBP1; NUP58; NUP43; EIF4E;
NUP50; TPR; WDR33;
IGF2BP1; FIP1L1; IGF2BP3;

CPSF2; RANBP2
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Primary categories

Neuronal System

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
KCNJ2;  WWTRT1, ATP1A4;

ATP1A3; ATP1A2; ATP1AT;

PLN; STIM1; TRDN; KCNK3;

KCND1;  NOST;  KCNJ11;

KCND2; KCNJ14;  ATP1B3;

SLN; SCN1B; ABCC9;

CACNG2; CACNG4

(225) (44) (4)
SLC6A3;  LIN7C;  LIN7B; SLC6A3; LIN7C;  PLCB1; ADCY1;  NEFL;,  MAPKT;
SLC6A4; HSPA8; LRFN2; GRIA2; GABRG2;, MYO6; PRKACB
LRFNT; KCNK2; GABRB2; CASK; GABRA5 GABRA4;

DLG1; DLG3; DLG2; GNAI3; GABBR2; GLS; GABRAT;

DLG4; ARHGEF9; CACNA1A;
CACNA1E; GNG12; DLGAP2;
GRIN1;
SYT9; CAMK2D; CAMK2G;
KCNAB1; CAMK2A; CAMK2B;
TSPANT;
KCNMB1;
KCNMB2;
ADCY2;
ADCY3; HCN1; SYT1; HCN3;
HCN2; NRXN3; HCN4; NRXN1;
SYT7; GNG7; GNG4; GNGS5;

DLGAP1; DLGAP4;

ADCYT;
MDM2;
AKAPS;
DBNL;

KCNN3;
ADCY1;
ADCY6;
KCNMB4;

GNG2; GNG3; GRIP1;
ALDH5A1;  SYT2;  KCNVT1;
KCNJ8; GRIK3; PLCB1; GRIA2;
GRIA3;  KCNG3;  KCND3;
GRIA4; EPB41; RRAS;

GABRAb; KCND2; TSPOAP1;
GABBR1; GABBR2;, AP2Bf;
SLC22A2; AP2S1; GABRAG;

NCALD;  RAF1;  KCNMA1;
GAD1; SYT12; SYT10; GRMS;
GNAI1;  GRM1;  PDLIMS;
NLGN4X; KCNQ4;, KCNQS5;
KCNQ2;  KCNQ3;  NRXN2;
KCNH5;  KCNH4;  KCNHT;
RPS6KA3; KCNH1; RPS6KA6;
KCNH2;  DNAJC5;  CALM1;
KCNH8;  CAMKK1;  FLOT2;
GNAL;  SLC18A2;  STX1A;

GABRR1; SLC32A1; AKAPY;
STXBP1;  KCNA6;, KCNA7;

KCNA4; GLS; GNAI2; KCNA3;

GNAI3; GNAI1; DLG1; CALMT;
NEFL; CACNATE; GNG12;
GAD1; MAPK1; GRIA3; AP2B1;
PRKCA;
CREBT;
GABRB2; GABRB3; KCNJ2;
CACNB4; RPS6KA3; RPS6KA6;
ADCY9;
GNG4;, PRKACB; ALDH5A1;

KCNJ12;
PRKCB;

KCNJ15;
GNBT;

ADCY3;  NCALD;

SLC1A1; SLC1A2; SLC1A3

36



Primary categories B95.8 vs Ctrl M81 vs Ctrl

M81 vs B95.8

(#) Genes (#) Genes

GABRA3; KCNA1;, GABRAT;
SNAP25;  CACNB3; ADCY5;
CHRNB2;, CASK; CACNB4;
AP2M1;  MAPK1; RASGRF2;
GABRG2; SLC6A12; RIMST;
EPB41L1; EPB41L3; EPB41L2;
EPB41L5; NLGN3; NLGN1;
ARL6IP5;  GABRA4; GNBf;
RPS6KA2;  GNB3;  GNB2;
CHRNA4; CHRNA5;  GRIA1;
UNC13B; CHRNA2; ACHE;
KCNB1;  GABRB3;  KCNJ3;
KCNJ2;  KCNJ1;  APBA1;
KCNJ6; KCNJ5; GRIK1, GRIK2;
SLC17A7;  PICK1;  ADCY9;
PRKACB;  GLS2;,  KCNC4;
KCNC1;  KCNC2,  ABAT;
SLC5A7; NLGN2;  PPFIA4;
PPFIA2;  KCNK9;  PPFIA1;
NEFL; NSF; KCNK3; PTPRD;
KCNS1;  KCNS2;  KCNS3;
HOMER1; HOMER2; CREB1;
GNGT2; KCND1;  KCNJ12;
KCNJ11;  KCNJ10; KCNJ16;
KCNJ15;  KCNJ14;  PRKCA;
NLGN4Y;  PRKCB;  RTN3;
CPLX1;  AP2A1;  KCNABS;
RAB3A;  AP2A2,  NPTN;
RPS6KA1; SHANKS; SHANK2;
PPFIA3;  ACTN2;  VAMP2;
MYO6;,  GRIN2B;  PTPRF;
GRIN2A;  ABCC8;  ABCCY;
GRIN2D;  CHRNE; PDPKI;
CACNG2; SLC1A7; CACNG4;
SLC1A1; SLC1A2; SLC1A3

Organelle  biogenesis  and (19)
maintenance

PPRC1; PRKAB2;, PRKAB1,
PRKAG3; PRKAG2;, PRKAA2;
CREB1;,  MAPK14;,  MED1;
PPARA;  GABPB1; CRTCT;
NCOAT1;  TBL1XR1;  CHD9;
PPARGC1A; MEF2C; GABPA;

ATF2

Others (563) (185)

(#) Genes

(%)

GABPB1; MEF2C; PRKAA2;

CRTC2; CYCS

(3)

37



Primary categories

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes

MEF2C; PCSK9; AGK;
CHRNA2; RAB4A; PRKAG2;
PCSK6; AGER; CD36; PCSKS;
NR1D1;  PPP1CB; GGPST;
FDXR; SQLE; CAV1; CERS6;
SGPL1;  CERS5  CERS2;
CERS3;  CERS1;  PIK3CA;
PIK3CB; MAP3K1; PIK3CD;
MAP3K7; RORA;  PIK3CG;
PLA2G6; SPTLC2; SPTLCS;
SPTLC1;  IRAK2;  IRAKS;
GRIN1; IRAK1; VAC14; CUL1;
IRAK4; DHX9; ADCY7; VRKS;
CAMK2D; SP1; IDH1; CAMK2G;
CAMK2A;  CREB1;  AHRR;
TNIP2;  PIK3C2B;  PIK3C2A;

PIK3C2G; HMGCR; ACOT7;

MDM2; GK; BMX; MTMRS;
MAPKAPK2; ADCY5; ADCY6;
PCYT1B; ORMDL2; PLD1;
PLD2;  ORMDL1;  PTPN13;

DUSP6;  INPP5J;  GM2A;

AKAPY; AHR; PTEN; PLTP;

KCNJ6; ACOX3; ACLY; FDX1;

GABRB2;  GRIK2; ADCY1;

HSD17B12; MED28; UGCG;

FBXW11; GBA; ALDH3A2;

MED20;  MED23;  MED22;
UBE2D2; UBE2D3; MED27;
MED26; ACSBG1; ACSBG2;
APOAS; GABBR2; SPTSSA;
CHKA;  SPTSSB;  ARNTL;
AP2S1;  SUMF1;  APOB;
NCALD; DGAT1; DGAT2; JUN;
PPARGC1B;
GRIK1; GNG4; PNPLA2; LSS;
PNPLA4;  PRKACA; FURIN;
DLG1; PRKAB2; ACADM; FOS;
CHUK; PPARD; GPAM; INSIG2;
PPARA;  ARNT2;  DLG4;
RPS6KA2;
RPS6KAS;
RPS6KA6;, UBE2N; MED13L;
ZDHHCS;  CALM1;  PSAP;
GRIA2;  LDLRAP1;  GPX1;

PPARGC1A;

RPS6KA1;
RPS6KA3;

(#) Genes

PTGS2; PTGST; AGK;
PRKAG2;  CD36;  IKBKB;
OSBPL1A; DAB1; CAV1; DLGT;
MAP3KS; LBR; CERS2; CALM1;
RAN;  PIK3CA;  MAP3K1;
PIK3CD;  INPP4B;  RORA;
PIK3CG;  IRAK2;  SYNJ1;
MTMR4; CUL1; MTMR1; MTM1;
CREB1; SEC24D; PIK3C2A;
SEC24A; GK; ABHDS;
OSBPL10; PCYT1B; PLD1;
PLD2;  MBTPS1;  ACSL3;
ACSL1; ADCY9; ACSL4; AHR;
PTEN; GNG4; LPIN1;
PLEKHA1;  TLR4;  CCNC;
MMAA;  FDX1;  HSD17B12;
FBXW11; KCNJ12; ALDH3A2;
GRIA3; UBE2D2; UBE2D3;
MED1; CLTC; GABBR2; MEDY;
SPTSSA; ACADM;  ARNTL;
NCALD; CHD9; JUN;
PPARGC1A;  GNAI3; CHKA;
PCTP;  PIK3R3;  PIK3R1;
PNPLA4;  ADCYS3; TXNRD1,
PLCB1; PRKCB; PRKAB2;
PIKFYVE;  SGPL1;  CHUK;
GPAM;  PPARA;  RPS6KAS3;
RPS6KA5; RPS6KA6; UBE2N;

MED13L; CYP8B1; MEF2C;
MEF2A;  INPP5K;  ELOVL2;
MSMO1;  AGPS;  CLOCK;
MAPK14;
MAPK10;  INPP4A;  FABP1;
GABRAS5; GABRA4; GABRAT;
HPGD; GNAI1; NCOA1; TBK1;
PELI2; ARF3; MAPK3; MAPK1;
GABRG2; SRD5A3; SRD5A2;
MAPK9;  RAB14; GPCPD1;
PLPP3;  THRAP3;  GNBT;
PDSS2;  PDSS1; PRKAA2;
MTMR?7,  HACD2;  FADST;
GABRB2; EP300; STARD3NL;
GABRB3;
TBL1XR1; ARNT; MTF1; NFYA;
MTMR2;  CTGF;  SREBF1;

INSIG1;  VAPA;

YAP1;  KCNJ2;

(#) Genes
CLTC; SOAT1; PCSK9
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Primary categories

Programmed Cell Death

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
MBTPS2; CAMKKT, GPX4;, PIP4K2C; PRKACB; PRKDT;

GNAL; GPD1L; NRF1; ACSM3;
MSMO1;  SOAT1; LCLATY;
CROT; INSIG1; VAPB; VAPA;
SC5D; GNG12; MET1; RAF1;
CDIPT;  NCOA2;  NCOA3
NCOAT;  NCOA6; SEC23A;
PELI2; ARF3; ARF1; CHRNB2;
FHL2;  SRD5A1;  CYP7A1;
PLA2G3; EPB41L1; HMGCST;

ACACA; THRAP3; ACACB;
MGLL; GRIA1; RXRA; ABCD1;
LDLR;  PLA2G2D;  MCAT;
UBE2V1; AKR1B1; GABRBS3;
SLC27A1;  YAP1;  KCNJ3;
KCNJ2;  TBL1XR1; KCNJS;
CDS1; CDS2; ALB; NFYA;
ADCY9; MTMR1; AGPATY;
ABCA1;  MAP2K7;  CHPTT;
PRKD1;  PRKD2;  PRKD3;
OCRL;  SPHK2;  HMGB1;
MAP2K4;  BIRC3;  BIRC2;
MAP2K3;  LTA4H; MAP2K1;
GPD1;  MAP2K6;  SGMST;
GPD2; TEADS; LIPE; TEADT;
ACER2; ELOVL6; CDK19;
LPIN2; LPIN1; CBR4; NPAS2;
ESYT2;, ESYT3; HSD17BS;
TMEM55B;  SYNJ1;  SYNJ2;
HSD17B2; HSD17B4;

SLC25A1; MID1IP1; CPTI1A;

SLC44A1; ALDH3B1; ESRRA;

SLC44A5; ACER3; KPNBT;
PIPSKIC;  CAMK2B;  STS;
PLA2G4C

(113)

BCL2LT;  PMAIP1;  ADDT;

DYNLL2; PSMF1; AKT1; PKP1;
DYNLL1; GSN; PPP3R1; DCC;
FADD; CDH1; FNTA; ACINT;

DFFB; FASLG; NMT1; OPA1;

DBNL; BAK1; SFN; UBA52;

PSMC6; KPNA1; UBC; APC;
PAK2; TNFSF10; CLSPN; VIM;
BMF,; PSMCS5; STK26; STK24;

PRKD3; HEXB; SCP2; BIRC2;
MAP2K1;  GPD2;  GRIA2;
TEAD1;  ELOVL6;  CDK19;
CERS6; HADHB; NEFL; ESYT2;
AP2B1; MED13; MED14; SP1;
SYNJ2; MED18; HSD11B1;
SLC44A1; KCNJ15; PRKCA;
KPNB1; STS; MED21; PPP1CB;
ARSB; TAB3; BTRC; CEPT1;
MYO6; ARSJ; DDHD1; FAR1;
ELOVLS; GNG12; ATF2

(40)
PPP3R1; DYNLL2; PSMD5;
PSMF1;  PSMD1;  BIRC2;

PSMD10; XIAP; TP63;
BCL2L11; FAS; YWHAQ; DCC;

PSMA2;  PSMA4;  DSG3;
YWHAG; APAF1; MAPT; APC;
PSME4;  KPNB1;  PSMES3;

APPL1; SATB1; OPA1; PRKCQ;
KPNA1; TJP2; CASP7; TJP1;

“
APPL1; XIAP; DCC; CYCS
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Primary categories

Signal Transduction

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
BMX; ARHGAP10; UNC5B; CASP3; ROCK1;, PSMD12;

UNC5A; DSP; PSME3; PLEC;,  TLR4; DNM1L; GAS2; TFDP2;

LMNB1;  TP53;  PSMD14; TFDP1;BCL2

PSMD11; PSMD10; PSMD13;

PSMD12;  GAS2;  TFDP2;

TFDP1; TNFRSF10B; XIAP;

TP63;  TICAM2;  PSMA2

CFLAR;  PSMA4;  PSMA5;

DSG2; DSG3; MAPKS8; PSMD7;

APAF1; H1FO; TLR4; APPLT;

PSMD3; SATB1; OCLN; TJP2;

TJP1; TP73; PSMBS8; PSMBS5;

PTK2;  PSMD9;  PSMD8;

PSMD5;  HMGB1;  PSMD1;

BIRC2; CYCS; CTNNB1; BBC3;

YWHAZ;  BCL2L11;  FAS;

YWHAQ;, YWHAH; YWHAB;

PSMC2; YWHAG; DAPK1;

YWHAE; PSME4;  KPNBT;

PRKCD; PSMET; TP53BP2;

PRKCQ;  LMNA;  CASP6;

CASP7; CASP3; E2F1; ROCKT;

CASP8;  CASP9;  MAPT;

DNM1L; BCL2

(906) (353) (61)
BMPR1B; MOV10; RYK; CRKL, RALB;  NCBP1,  PPP3R1; RASGRP3; HDAC2;, ACVR2A;

BUB1B; PRKAG2; PCSK6;

IL6ST; BRK1;, EEF2K; DLG4;
CDC73;  PIK3CA;  PIK3CB;
WNT16;  PIK3CD;  MIBT;
RNF111;  CLASP1;  GRINT;

IRAK1, ARHGEF11;

ARHGEF12; STK11; DIAPHT;
DIAPH2; ARHGEF17;, CAMK2D;
SP1;  CAMK2G;  CAMK2A;
CAMK2B;  STK3;  STK4;
DEPDC1B; PCSK5; TBL1XR1;
ADRA1A; ADRA1B; ADRA1D;
CCND1;  GRB10;  CCNDS3;
AKAPY; USP34;  PTEN;

ARHGAP15; ARHGAP12; MAG;
WNT2; KLC1; KLC2;
ARHGAP19;
NSL1; ATP6V1D; RASGRP1;
ATP6V1A; RASGRP4; ATP2A3;

ARHGAP18;

PRKAG3; PRKAG2; USPIX;
IL6ST; RAPGEF4; POGLUTT;
RAPGEF1; RAPGEF2; CCNT2;
KIF2A; CAV1; EP300; CALM1;
FMNL2;  PIK3CA;  SOX6;
PIK3CD; MIB1; GOPC;
RNF111;  MAPRE1;  CULT1;
CUL3; ARHGEF11; IGF1R;
SHC1; ERBB4; SP1; CREBT;
FLRT2;  STK4;,  CXCL12;
ADRA1A;  RSPO1;  ADCYS3;
PTPN12;  MYLK;  TCF7L2;
PTEN; ARHGAP12; CSN2;
SEL1L; TNKS; RASGRPS;

ATP6V1A; GNAOT1; CDKN1A;
ATP6V1H;,  HIF1A;  FRS2
RICTOR;
ARHGAP1; SMURF1; SMURF2;
PPM1A; SOX13; JUN; H3F3A;

FAM13B;  CRK;

PSMD5;  SMAD7;  PRKAA2;
IL6ST; ATP6V1C2;, TNRC6B;
CLTC; CRK; RICTOR; ACVR2B;
NCAM1;  FURIN;  NCOAS3;
CCNT2; BCL2L11; PPM1A;
NEFL; NTRK2; FGFR3; MAPK2;
MAPK3;  MAPK1;,  MAPK4;
MAPKS; CAV1; CUL3; RRAGD;
IGF1R;  IGF1;  KIDINS220;
MTMR4;  OPRM1;  SOCS6;
MTOR;  PRKAR1A;  FGF9;
FGFS8; FGF7; FGFR4; FGFRS;
FGF2; KRAS; ADCY7; PPP1CB;
ADCY1; PPP2CB; ADCYS;
ADCY9; CBL; MEF2C; ITGAV;
BMPR2; EREG; PRKACB;
PPP3CA;  PIP4K2B;  ATF1;
RALB
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Primary categories

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes

CDKN1B;  ITGA2;  ITGA3;

ATP6V1H;  RIT1;  UBE2DfT;
PDGFD;  SERPINE1; XPOf1;
ARHGAP11A; BUB3; SOX13;
SOX17; GRAP2; JAK2; JAKS;
NF1;  JAK1; KSR1; CAV1;
CHUK;  VEGFD;  COL4A5;

COL4A4; VEGFA; COL4A2;

VEGFC; GDI2; GDI1; CBY1;
RPS6KAT; RPS6KA2;
RPS6KA3; RPS6KAS; ZNRF3;
SPDL1;  PSMD14;  NOG;

PSMD11;  PSMD10;  CBL;
PSMD12;  PRDM4;  FRAT1;

FRAT2; HES1; MYH10; SCAI;
SMAD9; RALBP1; TLE3; PAGT;
TLE1;  SMAD7;  SRGAPT;
RAP1B; SRGAP3; TLE4; FGFT;
XIAP; CTIN; AKAP13;
ADCYAP1; NPHP4;, RSPOf1;
SMAD2;  FGF5;  PIK3AP1;
TSC1; NCOA2; MDK; ITPR1;
KREMEN2; WNT9B; KNTC1;
ARF6; F11R; PSMD1; CHRDL1;
FGF23; PRKAR1A; PRKAR1B;
LEF1; YAP1; IL2RA; IL2RB;
WWC1; ATP6V1E1, FOXO1,
ZFYVEY; CXXC4;, CDC42;
NCKAP1L; PSMD9; PSMDS;

ITCH; PSMD5; PSMD7,; EGFR;

IGF1R;  PSMD3;  CTNNBT;
WASF2; PLCG1; LCK; NGFR;
NDE1; MOB1B; PRC1; H3F3A;

PGF; EPS15; ADCYAP1R1;

VRK3; PDE1C; PDE1B; PDE1A;
NUP98; OPHN1; ITPR2; SKA1;
PEA15; CLIP1; SKA2; YEST;
JAG2; PSMC2; JAG1;, PSMC5;
PSMC6;  STATSB;  ITGB1;
ITGB3; NOS3; RTN4; HGS;
ABR; AGO4;, HGF, NRP1;

NRP2; E2F5; E2F4; TBL1X;
NCK1; NCK2; ACTR3; BTRC;
IER3; CILP; MAP3K11; RALA;
ARHGEF18;

CTNNBIP1;

(#) Genes

EREG, PLCB1; PRKAB2;
PRKABT;  CHUK; COL4A4;
VEGFA; RNF41; COL4A1;
PTPN3;  PTPN2;  PTPN1,
RPS6KA3; CSNK1A1; ZNRF3;
ESR1;  ERBIN;  MAPK25;
PSMD10;  CBL;  PSMD12;
COL4A3;  TFDP2;  TFDP1;
PPP2R5C;  USP8;  SMAD9;
SMAD4;  PAG1;  SMADT;
SRGAP1; SMAD1; SRGAPS;
SRGAP2;  UBE2D3;  FGF7;
XIAP;  RHOT1; ADCYAPI1;
PIK3AP1;  TSC1;  STATS;
STAT1;  NEDD4;  PDE3B;
PSMA2;  HBEGF;,  PSMA4;
FGD4; SRC; LEPR; WIPF2;
UCHL5; LYN; MEMOT; YAP1;
SFRP1; TBL1XR1; MAP2K1;
ADCY9; IL3; CXXC4; ITGAV;
PDEA4D; ITCH; PSMD5; BIRCS;
CIT,  PSMD1; ARHGEF12;
FOX03; BMPR1A; FOXO1,
WASL;  MOB1B; PRC1;
SPTBN1;  DIAPH1; DIAPH2;
ECT2; NEFL; STAM2; OPHN1;
MAPKAP1;  PEA15;  SKA2;
NRG1; NRG2; NET1; RTN4;
PKN2; KIF18A; ABR;
RHOBTB1; HGF; NRP1; NRP2;
E2F5; PPP1CB; CASP3; AGO1;
BTRC; TIA1; CILP; PPP3CA;
COL6A3; PSMF1; SPRED1;
SPRED2;  IKBKB;  AKT2;
TNRC6C; TNRC6B; TNRCG6A;
RASAL2;  CENPU;  GNAI3;
ITSN1;  ARHGEF3; NTRK2;
FSTL1; ARHGAP24;
ARHGAP28;
PIP4K2C; CENPO; CENPL;
DAAM1; FGG; RET; KITLG;
SMAD3;  CENPQ;  KRAS;
CAB39L;,  SOCS6;  BMP2;
SOCS3; PPP2CB;  GSK3B;
GRB2; GFRAT; TIAL1; CCNC;

ARHGAP29;

(#) Genes
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Primary categories

Transport of small molecules

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8

(#) Genes (#) Genes (#) Genes

ATP6VOET1; ATP6VOE2;  APC; PAK1; AKAP13;

WNT3A;  LIN7B;  AHCTF1;  STARD13; TRIM33; KHDRBS1;

MCF2; SPTB; SPRED1; SAV1; KHDRBS2;, MUC20; WIFT1;

IKBKB;  PTK2B;  TNRC6C; RBBP5; CLTC; MIS12; STAM;

TNRC6B; TNRC6A; RASAL1; AP2B1; CLASP2;  PREXT;

RASAL2;  GDNF;,  PEBP1; ATP6V1C1; CHD8; THBS2;

ARHGEF9; ARHGEF6;  THBS1; PPP1R12A; PIK3R1;

ARHGEFT; ARHGEF4;  BMPR2; NLK; TGFBR2; BUBS;

ARHGEF5; ARHGEF2;  RHOQ; ARPC5; RAGT; EIF4E;

ARHGEF3; ARHGEF1; CDH1; ZWILCH;  ITPR1;  FGF2;

RELA; MTMR4; CDH5;  GALNT3;  VAV3;,  MEF2C;

PIP4K2C; PIP4K2B; CENPO; MEF2A;  WNT5A;  IL17RD;

CENPN; CENPM; CENPL; ACTR3; ACTR2  AGO2;

NCKIPSD; RSPO2; DAAM1; PDGFRA; HDAC2;, LGR4;

ATP1B4 HDAC9; BMPR1B

(137) (16) (10)

SLC6A3; SLC6A2; FXYD2; SLC4A10; SLC6A6; SLC7A6; PCSK9; ADCY1; PRKAR1A;
FXYD3; SLC15A2; ATP2C1; SLC24Af1; SLC4A4; SLC26A7; SOAT1;  ADCY7;  CLTC;

SLC30A3; SLC6A6; CALM1;
SLC12A5; SLC34A2;
SLC12A1; SLC12A2; NUP214;
NUP98;

NDCT;

NUP210; SLCO3A1;
CAMK2D; CAMK2G; ATP1B2;
CAMK2A; CAMK2B; ATP1B1;
RAE1; ATP2B1;  SLC15A3;
ATP2B3; ATP2B2; ATP2B4;
SLC15A4; SLC2A8; SLC2A4;
SLC2A2; SLC2A1; ATP8B2;
ATP8B1; RUNX1;, SLC4A2;

POM121C; SLC17A7; ATP2A2;

ATP2A3; SLC7A6; SLCT7AT;

SLC7A5;  G6PC3;  G6PC2;
ATPT7A; SLC11A2;  SLCY9AT;
SLC11A1; RHAG; SLC35A2;

SLC35A3; HK1; POM121; GCK;

SLC26A1; SLC26A2; SLC26A4;
SLC26A7; SLC26A9; SLC39A2;

SLC24A1; AHCYL2; GG6PC;

SLC8A2; NUP153; SLC22A5;
SLC35B2; SLC22A2; SLC22A3;
SLC18A2; NUP133; SLC32A1;
NUP62;

SLC4A4; SLC39A1;
SLC7A8; SLC8AT1; SLC6A12;
SLC8A3; BSG; RANBP2; SRI;
TPR;  ATP12A;

SLCO1A2;

SLC15A4;

SLC12A2;
SLC1A3

SLC1A1;

SLC20A1; CALMT1;
SLC7A11; SLC12A5; SLC12A1;
SLC1A2;

PRKACB; MYO3B;
VLDLR

FURIN;
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Primary categories

Vesicle-mediated transport

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes
SLC27A4;,  CP;

SLC17A1; ATP1A4; ATP1A3;
ATP1A2;,  ATP1A1,  PLN;
SLC4A10; SLC33A1; SLCO5A1;
ATP11B; SLC5A6; SLC5AT7;

ATP13A2; PDZD11; NUP43;
SLC44A1;

NUP188;  HK2;
SLC44A2; ATP8A1; SLC44A5;

NUP160; ATP10D; ATP1B3;

SLN; HEPH; SEH1L; SLC20A2;
SLC20A1; SLC40A1; ATP4B;
SLC16A1; SLC16A3; NUP35;
SLC7A11; SLC16A7; SLC1AS;
SLC1A7; SLC1A1; SLC1A2;
SLC1A3

(391)

HSPAS8; RIC1; SBF1; SBF2;
SEC23IP; KIAA0319; GAPVD1;
RAB3IP;  SYS1;  CTAGES;
GABARAP;  NAPA;  LRP2;
PRKAG2; C2CD5; PIK3C2A;
ALS2CL; TRAPPCS; COLT7AT1;

SNAP23; TRAPPC1; TRAPPC3;
SNAP29; KLC1; KLC2; TSG101;
RAB6A;  PUM1;  DENND4A;
DENND4B; DENNDAC; HIP1R;
APOB; TXNDCS5; TBC1D20;
TBC1D24;
MAP1LC3B; VTA1; BLOC1S6;
CUX1; EPS15L1; GDI2; GDI1;
SH3D19; DNAJC6; CBL; SGIP1;
GOSR2; GOSR1; DENND5B;
MIA3; DCTNS3; IGF2R; DCTNG;
DCTN4; TSC1; NEDDS; ARF1;
ANKRD28;
SH3GL2;  LDLR;  SAR1B;
RAB33B; F8; NAA35; NAA30;
LDLRAP1; CTTN; CHMP4B;
CHMP4C;  EGFR;  AP1S1;
AP1S2; AP1S3; BIN1; EPS15;
VPS25; DYNC1I1; DYNC1I2;
KIF4A; ARFIP2; HGS; TRIP10;
TRIP11; PLA2G4A; COPSTB;
COPS7A; EXOC2; RAB2f1;

TBC1D25;

ARF6;  ARF4;

SLC27A1;
NUP50; NUP54; NUP58; ALB;

(#) Genes

(120)

SCFD1; RABS3IP; PRKAG3;
PRKAG2; FCHO2; AKT2; SBF2;
SEC23IP;  DAB2;  KIF2A;
TMED10; GAPVD1; CALMT;
ITSN1;  DYNLL2;  CTAGES5;
RALGAPA2; TRAPPCS8; TMF1;
CTSC; CHM; SEC24D;
PIK3C2A; SEC24A; RAB27A;

SCARB2;  ARCN1;  GRB2;
MYO5A;  RAB6A;  COPS4;
PUM1;  ARFGAP2;  CLTC;
DENNDA4C; RAB3GAP2; STAM;
AP2B1;  FNBP1L;  TGFA;
VPS37A; CCZ1B; TSC1; VTAT1;
TMED7; PRKAB2; PRKABT;
KIF18A; RHOQ; ARPC5; EPN2;
DENNDSB;  MIA3;  KIF3A;
AP1G1; AP4E1; CBL; WNTSA;
GOSR1;  ACTR3; ACTR2Z
AGFG1; DYNC1LI2; STXBPS3;
CHMP3;  IGF2R;  CHMPT;
DENND6A;  RABS8B;  BET1,
FZD4; TMED2; REPS2; RAB18;
TRAPPC13; RAB10; ANKRD28;
RAB14; SRC; AP1S3; RAB1A;
RABGEF1; TJP1; RAB33B;
NAA30; GJCT1; STX16;
TBC1D15;  CD&5;  CDS59;

(#) Genes

43



Primary categories

B95.8 vs Ctrl

M81 vs Ctrl

M81 vs B95.8

(#) Genes

EXOC6; EXOC7; EXOC4;
EXOCS; TFG; GOLIM4; ACBD3;
ANK1; ANK2; ANK3; SPTB;
HPS4; DAB2; COPG2; RABSA;

RAB5C; RAB5B; SYNJ2; CHM;
SEC24D;  RINT1;  SEC24A;
SEC24C; SEC24B; PAFAH1B1;

PAFAH1B2; SYT9; SLC2A8;
SCARB2; SYT2; SLC2A4; SFN;
UBA52; COPS8; COPS2; SNX9;
COPS4; COPS5; ARFGAP2;
ARFGAP3; ARFGAP1; STAM;
AP2B1;  COPZ1;  MADD;

RAB11A;  RAB11B;  GCC2;
GCC1; TMED?7; FZD4; GALNT1;

GALNT2; GJA1; RGP1; VPS53;
VPS52; RALA; VPS54; REPS1;
STXBP3; MCFD2;  AREG;
BET1; RACGAP1; RABI1S;
TRAPPC11;
TRAPPC13; RAB10; RAB13;

RAB12;  RAB14;  RAB1A;

RAB1B; YKT6; TJP1; PIP5K1C;
STX5; STX6; DCTNS;

TRAPPC6B; EXOCS8;

RABGAP1; PRKAA2; MYO6;

AP1IM1; HIP1; YWHAZ; CNIH3;
CNIH2; GABARAPL2;

RALGAPB; YWHAQ; DVL2;

YWHAH; TOR1A; YWHAB;

AP1B1;  YWHAG; YWHAE;

COPA; RAC1; CHRM2; LMANT;

AP2A2;  CYTH1;  CYTH3
VAMP3;  VAMP2;  VAMP4;
VAMP?7; VAMP8; RHOBTBS;

VTI1A;  MON1A;  DYNLLT;

DYNLL2; FCHO2; FCHOf;

KIF2A;  TMED10;  CALM1;

PLA2G6;  CLINT1;  CTSC;

KIF5A;  ARCN1;  RAB43;

MYObA; GBF1; CLVS2; APP;
GORASP1; GRIA1;  KIF26A;
SEC16A;  SEC16B;  GJCT;
FNBP1L;  AP2S1;  VPS37C;
VPS37B;  VPS37A;  TFRC;

TRAPPC10;

(#) Genes

PRKAA2;,  WASL;  AP1S2;
SEC16A;  SPTBN1;  CNIH1;
STX6; RAB30; RALGAPB;
STAM2; YWHAQ; TGOLN2;
SYNJ1;  SYNJ2;  HIP1R;
YWHAG; ALS2; AAKT; LMAN1;
PPP6R3; LMAN3; DENND1B;
COPS7B; EXOC2; VAMP4;
EXOC8;  MYO6;  ACBD3;

DYNC1I1; VTI1A

(#) Genes
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Primary categories

B95.8 vs Ctrl M81 vs Ctrl M81 vs B95.8
(#) Genes (#) Genes (#) Genes
PPP6C; SURF4; PRKAB2;

PRKAB1; EPN1; EPN2; CCZ1B;
AGFG1; MYO1C; CD4; ARRB2;
ARRB1;  CHMP3;  CHMPT;
CHMP5; DENNDGA; VPS45

Supplementary Table S8 — List of Gene IDs cited on main text. Predicted genes were from differentially

expressed miRNAs of transfected immortalized nasopharyngeal cells with LMP1 variant from EBV strain

B95.8 or M81.
Gene name Gene ID Gene name Gene ID
NCBPI 4686 MCM9 254394
NUP43 348995 RBI 5925
NUPS58 9818 GABPBI1 2553
POMI21 9883 PRKAA?2 5563
RANBP?2 903 PPMI1A4 5494
SOS1 6654 FZD5 7855
CDC7 851545 CAV1 857
ORC4 5000 FOXA2 3170
MCMI10 55388 HNF4A4 3172
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