RNA-SEQUENCE ANALYSIS OF HUMAN B-CELLS

Jonathan M. Toung, Michael Morley, Mingyao Li, Vivian G. Cheung

Table of Content

Figure Legend (Supplemental Figures 1 to 5)

Figure S1. Percent of genes overlapping elements in the ENCODE gene regulation tracks.
Figure S2. Gene density versus percent genes transcribed.

Figure S3. Ratios of FPKM values for Major and Minor Isoforms of Genes.

Figure S4. RNA-Seq versus microarray expression values across 20 individuals.

Figure S5. FPKM percentile for genes versus sequencing depths.

Table S1. Summary of alignment results for different sequencing depth.

Table S2. FPKM values of genes at different percentiles.

Table S3. FPKM values of transcripts at different percentiles.



Figure S$1

—_&
/
70% - =
A
/
/ —
[4p]
X 60% - = ~ =
©
= - ~
o A —o— H3K27Ac
.5_500/0_ / —o— H3K27Me3
o
© / —o— H3K36Me3
340%- —o— H3K4Mef
@ P —o— H3K4Me2
c —o— H3K4M
(] 30°/o “ 3 e3
CE ~o—~ H3K9AC
o° ' —o H4K20Me1
[
200/0_
3 - Pol2
[
a

|
0 10 20 30 40 50 60 70 80 90 100
Percentile (FPKM)



100% -

90% =

80% —

70% =

60% -

50% -

40% -

30% =

Percent of Genes Expressed

20% -

1 Oo/o _

Oo/o =

R= 0.34

16e
18e 5e 15012e 17e
14e
40 ge 1e 22¢
Xe 3’97.11.
L 20100 20e
21e
Ye
| | | |
5 10 15 20

Gene Density

19e

25

Figure S2

30



Number of Minor Isoforms

3000 -

2000 -

1000 -

0.0

I
0.2

I I
0.4 0.6

Fraction of Major Isoform

0.8

Figure S3

1.0



1
UBAG1
1
2ZNF264
1
WNK1

Figure S4

- o ° cmseme o © cummo © oo ammeo

T
RHOH
T
USP5
T
WARS

- xmxowmw oo = o

T
P2RY10

T
VPS26A

T
PKN1

T
NGRN

T
KAT2A

T
VDAC3

o ames o

T
MEF2C
T
HSPE1
T
RABL2A

T
ICAM3
T
GMIP
T
NUP54

T
HLA-DQA1
T
ELAVL1
T
ITPR2

coamer o © cm——

T
EMD
T
CNTNAP1
T
ERLINT

T
CMPK1

T
cecoeat
T
CLDN10

.

r
CGRRF1
.

.

T
APITD1

DTYMK IRAK4 MPV17 MTF2 RDBP SCAMP1 SNX10 2ZNF238

ATP1A1

AlM2

I T T T T
= «© =] b o
- o =] =) o

A {uoissaidxg}xew / uoissaidxg [a1]

T T T T T 1 ) T T T T 1 I T T T T
- - =) °© ® © ¥ a9 9 ° o 9 ¥ o«
— o o o o o — o o o o o L o o (=] o o

seidx3}xew / uoissaidx3y C {uoissaidx3}xew ; uoisseidx3y D {uoissaidx3}xew / uoissaidxy

ATPBV1G1

0.0 -
0




FPKM

200 -

150 -

100 -

50 -

\\

Figure S5

Percentile
- 5
- 20
—e— 40
—— 60
—— 80

@

— —— ————— *

-

® o

L

|
100

I
200

| | |
300 400 500
Number of Reads (in millions)

I
600

|
700

800



Supplemental Table 1. Alignment Results

Number of Reads (in

o 1 2 3 4 5 6 7 8 9 10 20 30 40
millions)
Uniaue Alianed 634,176 | 1,277,350 | 1,924,611 | 2,573,536 | 3,222,534 | 3,873,017 | 4,524,251 | 5,176,244 | 5,828,087 | 6,480,455 | 13,174,570 | 19,873,435 | 26,575,527
(1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1)
q 9 (84%) (84%) (84%) (84%) (84%) (84%) (84%) (84%) (84%) (84%) (84%) (84%) (84%)
Aligned 2-5 106,142 | 212,041 | 318,303 | 424,363 | 531,167 | 638218 | 744318 | 850,944 | 958,025 | 1,064,761 | 2,210,319 | 3.356,152 | 4,500,716
Locations (14%) (14%) (14%) (14%) (14%) (14%) (14%) (14%) (14%) (14%) (14%) (14%) (14%)
. . 106,215 | 119,635 | 132,856 | 267,439 | 401,932 | 536,913
0, 0, 0, 0, 0, 0, 0, ! ! ! ! ! !
Aligned 6+ Locations | 13,069 (296) 26,482 (2%) | 39,815 (2%) 52,914 (256) 66,192 (2%) 79,356 (2%) 92,881 (%) |~ (o0, 2% %) 2 2 %)
Total Alianed 753,387 | 1,515,873 | 2,282,729 | 3,050,813 | 3,819,893 | 4,590,591 | 5,361,450 | 6,133,403 | 6,905,747 | 7,678,072 | 15,652,328 | 23,631,519 | 31,613,156
75% 76% 76% 76% 76% 77% 77% 77% 77% 77% 78% 79% 79%
g
Number of Reads (in 50 60 70 80 90 100 200 300 400 500 600 700 879
millions)
Unicue Alianed | 33275797 | 39.975,008 | 46,672,758 | 53,366,429 | 60,058,715 | 66,749,857 133,939,976 200,876,315 267,789,138 334,443,831 399,783,258 465,915,594 585,460,567
4% 4% 4% 4% 4% 4% 84% 84% 84% 84% 84% 84% 84%
q g 8 8 8 8 8 8
Aligned 2-5 5,648,880 | 6,795,093 | 7,940,864 | 9,090,087 | 10,238,900 | 11,388,069 | 22,998,295 | 34,636,304 | 46,370,553 | 58,125,933 | 69,884,210 | 81,691,919 |103,112,278
Locations (14%) (14%) (14%) (14%) (14%) (14%) (14%) (14%) (15%) (15%) (15%) (15%) (15%)
Alianed 6+ Locations| 672105 | 806672 | 941,704 [ 1076557 [ 1211,107 [ 1,346,457 | 2,691,499 | 4,038,115 | 5385459 | 6,735,498 | 8,081,007 | 9,430,008 [ 11,818,647
g (2%) (2%) (2%) (2%) (2%) (2%) (2%) (2%) (2%) (2%) (2%) (2%) (2%)
Total Alianed 39,596,782 | 47,576,773 | 55,555,326 | 63,533,073 | 71,508,722 | 79,484,383 | 159,629,770 239,550,734 319,545,150 (399,305,262 477,748,475 | 557,037,521 | 700,391,492
9 (79%) (79%) (79%) (79%) (79%) (79%) (80%) (80%) (80%) (80%) (80%) (80%) (80%)




Supplemental Table 2. Gene FPKM Percentiles

Number of Reads (in millions

%-tile 1 2 3 4 5 6 7 8 9 10 20 30 40
1 2.37 1.07 91 1.05 .86 .92 .76 73 72 73 47 .36 .33
2 6.34 3.25 3.03 2.72 2.37 2.27 1.97 1.74 1.67 1.61 .97 77 .63
3 10.27 5.58 4.62 4.25 3.76 3.22 3.06 2.7 2.52 2.35 1.42 1.09 .89
4 12.14 7.28 6.16 5.4 4.73 4.26 4.03 3.51 3.3 3.12 1.77 1.4 1.14
5 13.97 8.79 7.39 6.27 5.67 5.07 4.69 4.25 3.93 3.79 2.15 1.69 1.38
10 21.08 14.07 12.02 10.37 9.18 8.39 7.89 7.4 6.97 6.7 4.29 3.34 2.77
15 26.27 18.51 15.97 14.28 12.74 11.92 11.36 10.57 10.19 9.81 6.92 5.5 4.68
20 31.27 22.57 19.93 18.27 16.89 15.92 15.26 14.42 14.02 13.75 10.31 8.69 7.53
25 36.73 27.04 23.95 22.22 21.31 20.19 19.8 18.92 18.5 18.31 14.75 12.61 11.24
30 42.24 32.16 28.97 26.83 25.98 25.18 24.5 23.75 23.47 23.21 20.41 18.04 16.33
35 48.4 37.22 34.34 32.35 31.38 30.8 30.35 29.43 29.27 29.05 26.67 24.65 23.02
40 55.21 43.57 40. 38.24 37.34 37.15 36.63 36.03 35.85 35.65 34.55 32.54 30.82
45 64.24 50.11 47.51 45.55 44.49 44.3 44.28 43.28 43.39 43.32 42.92 41.86 40.67
50 73.79 57.98 55.65 54.18 52.86 53.28 52.97 52.18 52.2 52.05 52.98 52.32 50.99
55 85.01 68.87 66.67 65.36 63.65 63.98 64.27 63.72 63.81 64. 65.09 64.74 63.93
60 98.44 82.69 79.16 78.26 77.63 77.34 7.7 76.79 77.11 77.42 80.11 80.16 79.67
65 113.84 | 98.28 95.56 95.48 94.37 94.8 95.81 94.99 95.56 95.49 100.26 | 100.46 | 100.22
70 13493 | 117.72 | 116.26 | 114.85 | 115.32 | 115.82 117.5 116.67 | 117.78 118. 124.26 | 125.78 126.
75 163.39 | 142.63 142.4 140.5 141.18 | 142.46 | 144.67 | 143.43 | 145.45 | 145.03 | 155.37 | 159.07 | 161.03
80 205.71 | 180.75 | 179.32 | 179.09 | 179.99 | 182.05 | 184.37 | 183.75 | 185.96 | 186.13 | 197.51 | 201.62 | 205.55
85 275.35 | 246.87 | 241.01 | 237.56 | 237.06 | 238.33 | 242.11 | 240.12 | 242.86 | 243.53 | 258.77 | 268.17 273.1
90 404.82 | 361.4 352.3 | 351.75 | 351.12 | 354.22 | 357.85 | 355.31 | 352.65 | 354.4 | 379.21 | 391.38 | 402.43
95 775.61 | 682.27 | 652.83 | 654.39 | 643.82 | 642.11 | 641.58 | 640.67 | 646.29 | 653.57 | 702.74 741. 742.82
100 | 60248. | 68269. | 73796. | 75492. | 79666. | 83855. | 85064. | 86583. | 89043. | 91556. | 102240. | 109360. | 113310.
Number of Reads (in millions
%-tile 50 60 70 80 90 100 200 300 400 500 600 700 879
1 .32 .27 27 .24 .23 .21 .14 A1 .08 .06 .06 .05 .05
2 .56 5 .49 A4 4 .37 .23 17 .14 A1 1 .09 .08
3 .78 71 .67 .61 .54 5 31 .23 .18 .15 .13 12 A
4 .98 .89 .84 .75 .68 .63 .39 .29 .23 .19 17 .15 .13
5 1.18 1.06 1.02 .92 .83 .79 A7 .35 .28 .23 2 .18 .16
10 2.43 2.2 2.03 1.89 1.73 1.63 .99 75 .61 .51 .45 A1 .35
15 4.09 3.76 3.48 3.23 3.01 2.82 1.79 1.39 1.12 .96 .85 77 .67
20 6.65 6.11 5.72 5.31 4.91 4.57 2.99 2.32 1.93 1.64 1.48 1.35 1.17
25 10.11 9.46 8.84 8.27 7.66 7.21 4.8 3.79 3.1 2.72 2.44 2.28 1.98
30 14.89 13.97 13.19 12.35 11.6 11.17 7.76 6.08 5.07 4.44 4.05 3.74 3.32
35 21.5 20.41 19.11 18.35 17.25 16.64 12.25 9.86 8.29 7.26 6.67 6.19 5.55
40 29.51 28.33 27.26 26.24 25.21 24.35 18.68 15.68 13.61 12.16 11.12 10.52 9.44
45 39.34 38.37 37.32 36.28 35.25 34.3 28.22 24.12 21.67 19.77 18.53 17.33 16.02
50 50.03 49.7 48.92 48.26 47.34 46.62 40.72 36.61 33.3 31.1 29.38 27.91 26.14
55 63.31 62.9 62.28 61.48 60.7 60.43 56.03 52.14 48.84 46.64 45.08 43.5 41.75
60 79.42 79.22 79.01 78.33 77.33 77.18 73.63 70.32 68.09 65.59 64.39 63.82 61.73
65 99.07 98.86 99.07 98.79 98.07 98.21 95.25 92.71 90.24 88.41 87.39 86.4 85.6
70 125.6 125.25 | 125.92 | 126.39 | 125.62 | 125.63 | 124.49 | 121.57 | 120.03 | 118.97 117. 116.75 | 115.82
75 161.86 | 161.84 162.7 162.78 | 161.56 | 162.49 163.3 161.51 | 160.62 159.9 159.41 | 159.36 | 159.56
80 208.43 | 210.45 | 212.48 | 214.42 | 214.14 | 215.44 | 219.01 | 21859 | 217.74 | 217.06 | 218.64 | 218.31 219.4
85 276.35 | 279.42 | 283.24 | 286.18 | 287.38 | 289.77 | 302.5 304.2 307.1 | 306.69 | 307.96 | 310.97 | 313.69
90 407.19 | 412.35 | 419.11 | 420.83 | 420.68 | 422.53 | 443.34 | 447.73 | 450.01 453.7 455.71 462.5 467.88
95 758.88 | 769.84 | 778.06 | 790.7 | 793.07 | 798.76 | 841.21 | 849.18 | 854.14 | 863.03 | 868.18 | 876.93 | 885.75
100 | 117420.| 120390. | 123670. | 126340. | 128370. | 130660. | 145420. | 152430. | 157360. | 162110. | 166330. | 170210. | 175780.




Supplemental Table 3. Transcript FPKM Percentiles

Number of Reads (in millions)

Y%-tile 1 2 3 4 5 6 7 8 9 10 20 30 40
1 |2.59E-08|1.73E-08| 1.42E-08| 1.77E-08 | 1.06E-08 | 1.05E-08 | 1.15E-08 | 1.15E-08 | 8.94E-09 | 1.08E-08| 1.3E-08 | 1.28E-08 | 1.31E-08
2 | 7.07E-05 | 4.82E-06 | 3.07E-07 | 2.09E-07 | 8.55E-08 | 7.77E-08 | 6.38E-08 | 7.91E-08 | 5.64E-08 | 7.33E-08 | 7.36E-08 | 6.65E-08 | 8.83E-08
3 |0.005096 | 0.001675| 0.000223| 7.18E-05| 1.4E-05 | 1.11E-05 | 1.88E-06 | 8.66E-06 | 3.26E-06 | 7.23E-06 | 4.66E-06 | 2.25E-06 | 5.71E-06
4 ]0.020964 | 0.010594 | 0.004673 | 0.002578 | 0.000934 | 0.001117 | 0.000342 | 0.000658 | 0.00028 | 0.000391 | 0.000507 | 0.000342 | 0.000323
5 0.0508 |0.028781]0.017822] 0.012866 | 0.007704 | 0.008404 | 0.005121 | 0.005197 | 0.003561 | 0.003851 | 0.004712 | 0.003378 | 0.003589
10 | 0.40522 | 0.3065 | 0.25618 | 0.22321 | 0.20114 | 0.1964 | 0.17832 | 0.15913 | 0.14908 | 0.14655 | 0.14888 | 0.12887 | 0.12611
15 1.1984 | 0.85056 | 0.71821 | 0.64343 | 0.5842 | 0.56031 | 0.53449 | 0.49048 | 0.4756 | 0.45411 | 0.41657 | 0.37268 | 0.35603
20 2.2635 1.57 1.3272 1.2058 1.0947 1.0434 | 0.99973 | 0.93976 | 0.89963 | 0.87795 | 0.7944 | 0.73301 | 0.69693
25 3.5767 2.4161 | 2.0766 1.8864 1.7539 1.6457 1.6029 1.5001 1.4563 1.4368 1.333 1.2473 1.2063
30 5.0815 | 3.4783 2.9947 2.7346 2.5597 24431 | 2.3505 | 2.2695 | 2.1879 2.1609 2.028 1.9379 1.8615
35 6.8275 | 4.8016 | 4.1556 3.7965 | 3.6024 | 3.4407 | 3.3463 | 3.2036 | 3.1256 | 3.0942 | 2.9153 2.8138 2.678
40 8.9026 6.3698 | 5.5429 5.0852 | 4.8772 | 4.7532 | 4.5906 | 4.4033 | 4.2868 | 4.2317 | 4.0215 | 3.9361 3.7734
45 11.328 | 8.2123 | 7.2881 6.7284 | 6.4208 6.2704 | 6.0252 | 5.8808 5.7254 | 5.6382 5.4499 | 5.3228 5.1227
50 14.148 10.471 9.3612 | 8.6886 8.3057 8.137 7.8542 | 7.6727 7.5249 | 7.4169 7.1516 | 7.0473 6.8573
55 18.004 13.145 11.856 11.177 10.626 10.344 | 10.189 9.914 9.7483 | 9.6334 | 9.3952 9.2985 9.107
60 22.233 16.745 14.977 14.318 13.705 13.301 13.083 12.741 12.567 12.512 12.179 12.189 11.968
65 27.895 21.194 19.03 18.242 17.448 17.061 16.792 16.447 16.237 16.147 15.982 15.955 15.777
70 35.435 27.042 24.626 23.427 22.461 22,112 21.718 21.368 | 21.173 21.05 21.089 21.235 | 20.832
75 45444 | 35.276 | 32.133 | 30.367 29.282 28.897 28.575 | 28.144 | 27.807 27.756 28.226 28.5 28.403
80 60.032 | 46.479 | 42.712 | 40.502 | 39.156 39.013 | 38.693 38.172 | 37.783 37.749 | 38.648 39.201 | 39.483
85 83.192 65.687 | 60.578 58.023 | 56.271 55.979 | 54.828 54,596 | 53.912 54.174 55.17 56.191 56.788
90 121.3 98.475 | 92.606 90.325 | 88.087 | 87.318 | 86.305 | 85.766 | 84.992 | 84.675 | 86.487 | 88.583 89.902
95 235.86 192.72 179.9 173.23 171.5 170.1 168.08 167.43 166.74 165.14 170.46 176.17 179.09
100 60248 68269 73796 75492 79666 83855 85064 86583 89043 91556 102240 | 109360 | 113310

Number of Reads (in millions)

Y%-tile 50 60 70 80 90 100 200 300 400 500 600 700 879
1 .32 .27 .27 .24 .23 .21 14 11 .08 .06 .06 .05 .05
2 .56 .5 .49 44 4 .37 .23 .17 14 11 A .09 .08
3 .78 71 .67 .61 .54 .5 31 .23 .18 .15 .13 .12 1
4 .98 .89 .84 .75 .68 .63 .39 .29 .23 .19 17 .15 .13
5 1.18 1.06 1.02 .92 .83 .79 A7 .35 .28 .23 2 .18 .16
10 2.43 2.2 2.03 1.89 1.73 1.63 .99 .75 .61 .51 .45 A1 .35
15 4.09 3.76 3.48 3.23 3.01 2.82 1.79 1.39 1.12 .96 .85 77 .67
20 6.65 6.11 5.72 5.31 491 4.57 2.99 2.32 1.93 1.64 1.48 1.35 1.17
25 10.11 9.46 8.84 8.27 7.66 7.21 4.8 3.79 3.1 2.72 2.44 2.28 1.98
30 14.89 13.97 13.19 12.35 11.6 11.17 7.76 6.08 5.07 4.44 4.05 3.74 3.32
35 21.5 20.41 19.11 18.35 17.25 16.64 12.25 9.86 8.29 7.26 6.67 6.19 5.55
40 29.51 28.33 27.26 26.24 25.21 24.35 18.68 15.68 13.61 12.16 11.12 10.52 9.44
45 39.34 38.37 37.32 36.28 35.25 34.3 28.22 24.12 21.67 19.77 18.53 17.33 16.02
50 50.03 49.7 48.92 48.26 47.34 46.62 40.72 36.61 33.3 31.1 29.38 27.91 26.14
55 63.31 62.9 62.28 61.48 60.7 60.43 56.03 52.14 48.84 46.64 45.08 43.5 41.75
60 79.42 79.22 79.01 78.33 77.33 77.18 73.63 70.32 68.09 65.59 64.39 63.82 61.73
65 99.07 98.86 99.07 98.79 98.07 98.21 95.25 92.71 90.24 88.41 87.39 86.4 85.6
70 125.6 125.25 125.92 126.39 125.62 125.63 124.49 121.57 120.03 118.97 117. 116.75 115.82
75 161.86 161.84 162.7 162.78 161.56 162.49 163.3 161.51 160.62 159.9 159.41 159.36 159.56
80 208.43 | 210.45 212.48 | 214.42 21414 | 21544 | 219.01 | 218.59 217.74 | 217.06 218.64 | 218.31 219.4
85 276.35 | 279.42 283.24 | 286.18 287.38 | 289.77 302.5 304.2 307.1 306.69 | 307.96 | 310.97 | 313.69
90 407.19 | 412.35 | 419.11 | 420.83 | 420.68 | 422.53 | 443.34 | 447.73 | 450.01 453.7 455.71 462.5 467.88
95 758.88 | 769.84 | 778.06 790.7 793.07 798.76 | 841.21 849.18 | 854.14 | 863.03 | 868.18 | 876.93 | 885.75
100 | 117420. | 120390. | 123670. | 126340. | 128370. | 130660. | 145420. | 152430. | 157360. | 162110. | 166330. | 170210. | 175780.
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