
CC patients

BCYRN1 miR-330-5p HMGB3
1 56 1.48 0.67 1.65 High expression squamous cell carcinoma FIGO stage Ⅱ death 33
2 46 1.27 0.49 0.88 High expression squamous cell carcinoma FIGO stage Ⅱ alive 60
3 53 1.11 0.74 0.97 Low expression squamous cell carcinoma FIGO stage Ⅰ death 12
4 39 0.59 1.10 0.93 Low expression adenocarcinoma FIGO stage Ⅰ alive 60
5 50 1.27 0.59 1.58 High expression squamous cell carcinoma FIGO stage Ⅰ alive 60
6 44 1.11 1.16 1.65 Low expression adenocarcinoma FIGO stage Ⅰ alive 21
7 45 1.92 0.41 1.78 High expression squamous cell carcinoma FIGO stage Ⅱ death 6
8 46 1.01 1.08 1.34 Low expression adenocarcinoma FIGO stage Ⅱ death 42
9 58 0.62 1.27 1.56 Low expression adenocarcinoma FIGO stage Ⅰ alive 60
10 40 1.16 1.23 1.54 Low expression adenocarcinoma FIGO stage Ⅱ death 9
11 58 1.39 0.64 1.34 High expression adenocarcinoma FIGO stage Ⅰ alive 60
12 65 1.02 1.04 0.91 Low expression squamous cell carcinoma FIGO stage Ⅰ death 12
13 51 1.64 0.78 1.16 High expression adenocarcinoma FIGO stage Ⅰ death 48
14 46 1.23 1.30 0.82 High expression squamous cell carcinoma FIGO stage Ⅱ alive 60
15 50 1.71 0.64 1.38 High expression adenocarcinoma FIGO stage Ⅰ death 18
16 50 1.12 1.16 0.81 Low expression squamous cell carcinoma FIGO stage Ⅱ death 15
17 57 1.48 0.53 0.95 High expression squamous cell carcinoma FIGO stage Ⅰ death 21
18 53 1.27 1.05 0.78 High expression adenocarcinoma FIGO stage Ⅰ alive 60
19 51 0.74 0.49 1.20 Low expression squamous cell carcinoma FIGO stage Ⅰ death 60
20 43 1.22 1.24 0.65 Low expression squamous cell carcinoma FIGO stage Ⅱ death 3
21 41 1.14 1.25 0.76 Low expression adenocarcinoma FIGO stage Ⅰ death 6
22 59 1.26 1.14 0.96 High expression adenocarcinoma FIGO stage Ⅱ alive 60
23 55 0.53 1.36 0.63 Low expression squamous cell carcinoma FIGO stage Ⅱ alive 60
24 39 1.72 0.67 1.69 High expression adenocarcinoma FIGO stage Ⅰ death 15
25 37 0.83 0.65 0.80 Low expression squamous cell carcinoma FIGO stage Ⅰ death 6
26 55 1.00 0.99 0.68 Low expression adenocarcinoma FIGO stage Ⅱ death 45
27 50 0.97 1.21 0.84 Low expression squamous cell carcinoma FIGO stage Ⅰ death 57
28 52 0.92 1.08 0.70 Low expression squamous cell carcinoma FIGO stage Ⅱ death 27
29 61 1.24 0.76 1.59 High expression adenocarcinoma FIGO stage Ⅰ alive 60
30 47 0.80 0.99 1.01 Low expression squamous cell carcinoma FIGO stage Ⅰ death 48
31 59 1.21 1.07 1.05 Low expression adenocarcinoma FIGO stage Ⅱ death 6
32 39 1.01 0.96 0.88 Low expression squamous cell carcinoma FIGO stage Ⅰ death 12
33 45 1.43 0.97 0.71 High expression adenocarcinoma FIGO stage Ⅱ death 60
34 53 0.72 1.03 0.81 Low expression adenocarcinoma FIGO stage Ⅰ alive 60
35 67 1.38 0.61 0.88 High expression squamous cell carcinoma FIGO stage Ⅱ alive 60
36 53 0.69 0.86 0.76 Low expression squamous cell carcinoma FIGO stage Ⅱ alive 60
37 59 0.95 0.96 1.45 Low expression adenocarcinoma FIGO stage Ⅰ alive 21
38 64 0.90 1.29 1.67 Low expression squamous cell carcinoma FIGO stage Ⅰ death 9
39 37 1.09 1.02 1.26 Low expression adenocarcinoma FIGO stage Ⅱ death 24
40 51 1.55 0.62 0.90 High expression adenocarcinoma FIGO stage Ⅱ death 51
41 46 0.77 0.49 0.77 Low expression squamous cell carcinoma FIGO stage Ⅰ death 60
42 47 0.97 0.95 0.98 Low expression adenocarcinoma FIGO stage Ⅰ death 9
43 61 0.99 1.29 1.51 Low expression squamous cell carcinoma FIGO stage Ⅰ death 15
44 55 1.45 0.52 1.16 High expression adenocarcinoma FIGO stage Ⅱ alive 54
45 58 1.03 0.84 0.98 Low expression adenocarcinoma FIGO stage Ⅰ death 33
46 65 1.41 0.81 1.37 High expression squamous cell carcinoma FIGO stage Ⅰ alive 60
47 67 1.52 0.69 1.25 High expression adenocarcinoma FIGO stage Ⅱ death 21
48 43 1.26 0.97 1.48 High expression squamous cell carcinoma FIGO stage Ⅰ alive 60
49 36 0.59 1.35 0.65 Low expression squamous cell carcinoma FIGO stage Ⅰ alive 60
50 56 1.23 0.85 1.02 High expression squamous cell carcinoma FIGO stage Ⅰ alive 60
51 41 1.52 0.68 1.64 High expression adenocarcinoma FIGO stage Ⅱ death 33
52 55 1.80 0.44 1.71 High expression squamous cell carcinoma FIGO stage Ⅰ alive 12
53 44 1.00 0.80 1.18 Low expression adenocarcinoma FIGO stage Ⅱ alive 12
54 46 1.69 0.76 1.46 High expression squamous cell carcinoma FIGO stage Ⅰ death 27
55 42 1.67 0.52 1.45 High expression squamous cell carcinoma FIGO stage Ⅱ death 42
56 46 1.65 0.81 1.68 High expression adenocarcinoma FIGO stage Ⅰ death 45
57 48 1.23 0.59 1.37 High expression adenocarcinoma FIGO stage Ⅱ alive 60
58 52 1.27 0.73 1.27 High expression squamous cell carcinoma FIGO stage Ⅱ alive 60
59 44 1.30 1.31 1.55 High expression squamous cell carcinoma FIGO stage Ⅰ alive 60
60 49 1.68 0.68 1.66 High expression adenocarcinoma FIGO stage Ⅱ death 33
61 52 1.14 1.15 1.55 Low expression squamous cell carcinoma FIGO stage Ⅱ death 15
62 59 1.61 0.53 1.01 High expression squamous cell carcinoma FIGO stage Ⅰ death 57

Stage Survival state
Survival 

time
Expression

NO Age (years) Group Cervical cancer



Fig. 1

Fig. 1. BCYRN1 is overexpressed in CC, and it is responsible for poor prognosis and DDP-resistance of CC patients.

A, the relation between BCYRN1 and CC predicted by lncrnadisease database.

B, BCYRN1 expression in 62 pairs of CC and paracancerous tissues verified via RT-qPCR.

△Ct △△Ct relative expression
GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

1 17.12 21.36 4.24 -0.03 1.02
2 18.23 21.97 3.74 -0.53 1.45
3 18.43 22.54 4.11 -0.16 1.12
4 17.99 22.56 4.57 0.30 0.81
5 17.99 22.15 4.16 -0.11 1.08
6 18.10 22.02 3.92 -0.36 1.28
7 18.66 22.57 3.91 -0.36 1.28
8 18.42 22.13 3.71 -0.56 1.48
9 17.87 22.78 4.91 0.64 0.64

10 18.67 22.56 3.89 -0.38 1.30
11 17.78 21.89 4.11 -0.16 1.12
12 18.67 23.23 4.56 0.29 0.82
13 17.66 21.78 4.12 -0.15 1.11
14 18.66 22.86 4.20 -0.07 1.05
15 18.43 23.32 4.89 0.62 0.65
16 17.44 22.45 5.01 0.74 0.60
17 18.44 22.42 3.98 -0.29 1.22
18 18.40 22.84 4.44 0.17 0.89
19 18.54 22.67 4.13 -0.14 1.10
20 17.76 21.77 4.01 -0.26 1.20
21 17.54 22.16 4.62 0.35 0.79
22 18.56 23.13 4.57 0.30 0.81
23 18.42 22.56 4.14 -0.13 1.10
24 17.78 21.78 4.00 -0.27 1.21
25 16.80 21.59 4.79 0.52 0.70
26 16.90 20.76 3.86 -0.41 1.33
27 18.67 22.76 4.09 -0.18 1.13
28 18.66 23.16 4.50 0.23 0.85
29 18.65 23.24 4.59 0.32 0.80
30 17.55 22.36 4.81 0.54 0.69
31 16.78 20.78 4.00 -0.27 1.21
32 18.54 22.69 4.15 -0.12 1.09
33 18.54 22.46 3.92 -0.35 1.28
34 18.56 23.36 4.80 0.53 0.69
35 17.56 21.67 4.11 -0.16 1.12
36 18.65 22.91 4.26 -0.01 1.01
37 17.78 21.78 4.00 -0.27 1.21
38 18.65 22.67 4.02 -0.25 1.19
39 18.65 23.36 4.71 0.44 0.74
40 18.56 22.56 4.00 -0.27 1.21
41 17.56 21.45 3.89 -0.38 1.30
42 18.54 23.41 4.87 0.60 0.66
43 18.43 22.36 3.93 -0.34 1.27
44 18.56 22.65 4.09 -0.18 1.13
45 18.57 23.66 5.09 0.82 0.57
46 18.56 22.56 4.01 -0.27 1.20
47 18.43 22.81 4.38 0.11 0.93
48 17.11 21.11 4.00 -0.27 1.21
49 18.21 22.58 4.37 0.10 0.93
50 17.67 21.56 3.89 -0.38 1.30
51 17.68 21.67 3.99 -0.28 1.22
52 18.32 22.64 4.32 0.05 0.97
53 17.54 22.56 5.02 0.75 0.60
54 18.12 22.00 3.88 -0.39 1.31
55 17.86 22.76 4.90 0.63 0.65
56 18.65 22.54 3.89 -0.38 1.30
57 17.56 22.36 4.80 0.53 0.69
58 18.65 22.67 4.02 -0.25 1.19
59 17.76 22.36 4.60 0.33 0.80
60 17.88 21.92 4.04 -0.23 1.17
61 18.21 22.32 4.11 -0.16 1.12
62 18.24 22.43 4.19 -0.08 1.06

AVERAGE 18.12 22.39 4.27 0.00 1.03
STDEV 0.53 0.63 0.37 0.37 0.24

1 17.64 21.32 3.68 -0.56 1.48
2 18.34 21.74 3.40 -0.34 1.27
3 18.27 22.23 3.96 -0.15 1.11
4 17.08 22.41 5.33 0.76 0.59
5 17.11 20.93 3.82 -0.34 1.27
6 17.56 21.32 3.76 -0.16 1.11

NO.Sample

para-carcinoma tissue

qRT-PCR data of BCYRN1 (GAPDH as internal reference)
Ct values
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7 18.22 21.19 2.97 -0.94 1.92
8 17.56 21.26 3.70 -0.01 1.01
9 16.78 22.38 5.60 0.69 0.62

10 18.56 22.24 3.68 -0.21 1.16
11 18.67 22.30 3.63 -0.48 1.39
12 17.80 22.33 4.53 -0.03 1.02
13 17.87 21.28 3.41 -0.71 1.64
14 18.22 22.12 3.90 -0.30 1.23
15 18.44 22.56 4.12 -0.77 1.71
16 18.67 23.52 4.85 -0.16 1.12
17 18.67 22.08 3.41 -0.57 1.48
18 18.67 22.77 4.10 -0.34 1.27
19 17.65 22.21 4.56 0.43 0.74
20 17.67 21.39 3.72 -0.29 1.22
21 18.11 22.54 4.43 -0.19 1.14
22 17.86 22.10 4.24 -0.33 1.26
23 18.20 23.26 5.06 0.92 0.53
24 18.42 21.64 3.22 -0.78 1.72
25 17.56 22.62 5.06 0.27 0.83
26 18.24 22.10 3.86 0.00 1.00
27 17.56 21.69 4.13 0.04 0.97
28 18.45 23.07 4.62 0.12 0.92
29 18.50 22.78 4.28 -0.31 1.24
30 17.67 22.80 5.13 0.32 0.80
31 18.56 22.28 3.72 -0.28 1.21
32 17.77 21.91 4.14 -0.01 1.01
33 17.88 21.28 3.40 -0.52 1.43
34 18.23 23.50 5.27 0.47 0.72
35 18.56 22.21 3.65 -0.46 1.38
36 18.44 23.24 4.80 0.54 0.69
37 18.56 22.63 4.07 0.07 0.95
38 18.46 22.63 4.17 0.15 0.90
39 17.56 22.15 4.59 -0.12 1.09
40 18.56 21.93 3.37 -0.63 1.55
41 18.21 22.48 4.27 0.38 0.77
42 17.45 22.36 4.91 0.04 0.97
43 17.56 21.50 3.94 0.01 0.99
44 18.40 21.95 3.55 -0.54 1.45
45 18.45 23.50 5.05 -0.04 1.03
46 17.55 21.06 3.51 -0.50 1.41
47 18.45 22.23 3.78 -0.60 1.52
48 18.65 22.32 3.67 -0.33 1.26
49 17.45 22.58 5.13 0.76 0.59
50 17.56 21.15 3.59 -0.30 1.23
51 18.40 21.79 3.39 -0.60 1.52
52 18.45 21.92 3.47 -0.85 1.80
53 17.55 22.57 5.02 0.00 1.00
54 18.45 21.57 3.12 -0.76 1.69
55 18.26 22.42 4.16 -0.74 1.67
56 18.46 21.63 3.17 -0.72 1.65
57 18.56 23.06 4.50 -0.30 1.23
58 17.11 20.79 3.68 -0.34 1.27
59 18.45 22.67 4.22 -0.38 1.30
60 18.56 21.85 3.29 -0.75 1.68
61 18.56 22.48 3.92 -0.19 1.14
62 17.78 21.28 3.50 -0.69 1.61

AVERAGE 18.08 22.15 4.07 -0.20 1.20
STDEV 0.49 0.66 0.64 0.43 0.33

carcinoma tissue
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C, the relation between BCYRN1 expression and prognosis in 62 pairs of CC tissues analyzed by Kaplan-Meier analysis.

NO. Survival stateSurvival time NO. Survival state Survival time
1 death 33 3 death 12
2 alive 60 4 alive 60
5 alive 60 6 alive 21
7 death 6 8 death 42
11 alive 60 9 alive 60
13 death 48 10 death 9
14 alive 60 12 death 12
15 death 18 16 death 15
17 death 21 19 death 60
18 alive 60 20 death 3
22 alive 60 21 death 6
24 death 15 23 alive 60
29 alive 60 25 death 6
33 death 60 26 death 45
35 alive 60 27 death 57
40 death 51 28 death 27
44 alive 54 30 death 48
46 alive 60 31 death 6
47 death 21 32 death 12
48 alive 60 34 alive 60
50 alive 60 36 alive 60
51 death 33 37 alive 21
52 alive 12 38 death 9
54 death 27 39 death 24
55 death 42 41 death 60
56 death 45 42 death 9
57 alive 60 43 death 15
58 alive 60 45 death 33
59 alive 60 49 alive 60
60 death 33 53 alive 12
62 death 57 61 death 15

D, DDP-resistance of CC cells in each group examined through MTT assay.

2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL) 2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL)
Replicate 1 0.419 0.396 0.323 0.310 0.269 0.143 0.073 0.077 100 95 77 74 64 34 17 18
Replicate 2 0.422 0.371 0.359 0.326 0.237 0.164 0.107 0.036 100 88 85 77 56 39 25 9
Replicate 3 0.438 0.371 0.353 0.296 0.262 0.193 0.089 0.067 100 85 81 68 60 44 20 15
AVERAGE 0.426 0.379 0.345 0.311 0.256 0.167 0.090 0.060 100 89 81 73 60 39 21 14

STDEV 0.010 0.014 0.019 0.015 0.017 0.025 0.017 0.021 0 5 4 5 4 5 4 5
Replicate 1 0.461 0.416 0.403 0.366 0.294 0.222 0.143 0.086 100 90 87 79 64 48 31 19
Replicate 2 0.451 0.425 0.370 0.349 0.300 0.163 0.157 0.137 100 94 82 77 67 36 35 30
Replicate 3 0.463 0.382 0.368 0.316 0.271 0.193 0.181 0.107 100 83 79 68 59 42 39 23
AVERAGE 0.458 0.408 0.380 0.344 0.288 0.193 0.160 0.110 100 89 83 75 63 42 35 24

STDEV 0.006 0.023 0.020 0.025 0.015 0.030 0.019 0.026 0 6 4 6 4 6 4 6
Replicate 1 0.492 0.420 0.404 0.391 0.362 0.242 0.217 0.113 100 85 82 79 74 49 44 23
Replicate 2 0.484 0.452 0.413 0.359 0.349 0.253 0.165 0.130 100 93 85 74 72 52 34 27
Replicate 3 0.479 0.423 0.362 0.343 0.308 0.204 0.185 0.149 100 88 76 72 64 43 39 31
AVERAGE 0.485 0.432 0.393 0.364 0.340 0.233 0.189 0.131 100 89 81 75 70 48 39 27

STDEV 0.007 0.018 0.027 0.024 0.028 0.026 0.026 0.018 0 4 5 4 5 5 5 4
Replicate 1 0.556 0.546 0.484 0.469 0.396 0.374 0.250 0.177 100 98 87 84 71 67 45 32
Replicate 2 0.545 0.550 0.515 0.437 0.431 0.361 0.259 0.179 100 101 94 80 79 66 48 33
Replicate 3 0.536 0.509 0.473 0.421 0.400 0.330 0.212 0.201 100 95 88 79 75 62 40 38
AVERAGE 0.546 0.535 0.491 0.442 0.409 0.355 0.240 0.186 100 98 90 81 75 65 44 34

STDEV 0.010 0.023 0.022 0.024 0.019 0.023 0.025 0.013 0 3 4 3 4 3 4 3
Replicate 1 0.631 0.601 0.594 0.533 0.496 0.431 0.317 0.274 100 95 94 84 79 68 50 43
Replicate 2 0.620 0.602 0.601 0.581 0.517 0.485 0.305 0.208 100 97 97 94 83 78 49 34
Replicate 3 0.619 0.648 0.563 0.532 0.483 0.449 0.276 0.248 100 105 91 86 78 73 45 40
AVERAGE 0.623 0.617 0.586 0.549 0.499 0.455 0.299 0.243 100 99 94 88 80 73 48 39

STDEV 0.007 0.027 0.020 0.028 0.017 0.027 0.021 0.033 0 5 3 5 3 5 3 5

Sample Hela SiHa CaSki HeLa/DDP CaSki/DDP
Replicate 1 59.31 63.41 76.85 126.78 155.91
Replicate 2 63.11 65.94 82.73 122.11 151.76
Replicate 3 58.87 67.60 76.66 126.93 158.61
AVERAGE 60.43 65.65 78.75 125.27 155.43

STDEV 2.33 2.11 3.45 2.74 3.45

Cell viability(%)Sample

Hela

SiHa

CaSki

HeLa/DDP

CaSki/DDP

High expression Low expression

OD (490 nm)
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E, BCYRN1 expression in CC cells verified via RT-qPCR.

△Ct △△Ct relative expression
GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

Replicate 1 17.84 22.03 4.19 -0.01 1.00
Replicate 2 17.65 21.89 4.24 0.04 0.97
Replicate 3 18.09 22.25 4.16 -0.04 1.03
AVERAGE 17.86 22.06 4.20 0.00 1.00

STDEV 0.22 0.18 0.04 0.04 0.03
Replicate 1 17.73 20.61 2.88 -1.31 2.48
Replicate 2 18.56 21.64 3.08 -1.16 2.23
Replicate 3 18.12 20.88 2.76 -1.40 2.64
AVERAGE 18.14 21.04 2.91 -1.29 2.45

STDEV 0.42 0.53 0.16 0.12 0.20
Replicate 1 18.28 21.13 2.85 -1.34 2.53
Replicate 2 17.02 19.85 2.83 -1.41 2.66
Replicate 3 16.98 19.84 2.86 -1.30 2.46
AVERAGE 17.43 20.27 2.85 -1.35 2.55

STDEV 0.74 0.74 0.02 0.06 0.10
Replicate 1 17.99 20.54 2.55 -1.64 3.12
Replicate 2 18.31 20.93 2.62 -1.62 3.07
Replicate 3 17.83 20.33 2.50 -1.66 3.16
AVERAGE 18.04 20.60 2.56 -1.64 3.12

STDEV 0.24 0.30 0.06 0.02 0.04
Replicate 1 17.42 19.74 2.32 -1.87 3.66
Replicate 2 17.10 19.60 2.50 -1.74 3.34
Replicate 3 17.89 20.07 2.18 -1.98 3.94
AVERAGE 17.47 19.80 2.33 -1.86 3.65

STDEV 0.40 0.24 0.16 0.12 0.30
Replicate 1 17.86 19.92 2.06 -2.13 4.38
Replicate 2 17.29 19.47 2.18 -2.06 4.17
Replicate 3 17.89 19.86 1.97 -2.19 4.56
AVERAGE 17.68 19.75 2.07 -2.13 4.37

STDEV 0.34 0.24 0.11 0.07 0.20

CaSki/DDP

HcerEpic

Hela

SiHa

CaSki

HeLa/DDP

qRT-PCR data of BCYRN1 (GAPDH as internal reference)
Ct values

Sample



Fig. 2

Fig. 2. BCYRN1 knockout reduces DDP-resistance of CC cells.

HeLa/DDP and CaSki/DDP cells were infected with sh-BCYRN1, with sh-NC as NC. A, interfere efficiency of sh-BCYRN1 tested via RT-qPCR.

HeLa/DDP

△Ct △△Ct relative expression
GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

Replicate 1 17.84 22.03 4.19 -0.01 1.00
Replicate 2 17.65 21.89 4.24 0.04 0.97
Replicate 3 18.09 22.25 4.16 -0.04 1.03
AVERAGE 17.86 22.06 4.20 0.00 1.00

STDEV 0.22 0.18 0.04 0.04 0.03
Replicate 1 17.42 19.74 2.32 -1.87 3.66
Replicate 2 17.10 19.60 2.50 -1.74 3.34
Replicate 3 17.89 20.07 2.18 -1.98 3.94
AVERAGE 17.47 19.80 2.33 -1.86 3.65

STDEV 0.40 0.24 0.16 0.12 0.30
Replicate 1 17.83 20.18 2.35 -1.84 3.58
Replicate 2 17.99 20.49 2.50 -1.74 3.34
Replicate 3 17.59 19.85 2.26 -1.90 3.73
AVERAGE 17.80 20.17 2.37 -1.83 3.55

STDEV 0.20 0.32 0.12 0.08 0.20
Replicate 1 18.22 21.30 3.08 -1.11 2.16
Replicate 2 18.37 21.50 3.13 -1.11 2.16
Replicate 3 18.44 21.61 3.17 -0.99 1.99
AVERAGE 18.34 21.47 3.13 -1.07 2.10

STDEV 0.11 0.16 0.05 0.07 0.10

CaSki/DDP

△Ct △△Ct relative expression
GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

Replicate 1 17.84 22.03 4.19 -0.01 1.00
Replicate 2 17.65 21.89 4.24 0.04 0.97
Replicate 3 18.09 22.25 4.16 -0.04 1.03
AVERAGE 17.86 22.06 4.20 0.00 1.00

STDEV 0.22 0.18 0.04 0.04 0.03
Replicate 1 17.86 19.92 2.06 -2.13 4.38
Replicate 2 17.29 19.47 2.18 -2.06 4.17
Replicate 3 17.89 19.86 1.97 -2.19 4.56
AVERAGE 17.68 19.75 2.07 -2.13 4.37

STDEV 0.34 0.24 0.11 0.07 0.20
Replicate 1 17.83 19.79 1.96 -2.23 4.69
Replicate 2 17.91 20.10 2.19 -2.05 4.14
Replicate 3 17.59 19.67 2.08 -2.08 4.23
AVERAGE 17.78 19.85 2.08 -2.12 4.35

STDEV 0.17 0.22 0.12 0.10 0.30
Replicate 1 18.79 21.42 2.63 -1.56 2.95
Replicate 2 17.32 19.92 2.60 -1.64 3.12
Replicate 3 18.16 20.98 2.82 -1.34 2.53
AVERAGE 18.09 20.77 2.68 -1.51 2.87

STDEV 0.74 0.77 0.12 0.16 0.30

HeLa/DDP and CaSki/DDP cells were infected with sh-BCYRN1, with sh-NC as NC. B and C, cell DDP-resistance determined using MTT assay (B) and colony formation assay (C).
B

HeLa/DDP 2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL) 2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL)
Replicate 1 0.556 0.546 0.484 0.469 0.396 0.374 0.250 0.177 100 98 87 84 71 67 45 32
Replicate 2 0.545 0.550 0.515 0.437 0.431 0.361 0.259 0.179 100 101 94 80 79 66 48 33
Replicate 3 0.536 0.509 0.473 0.421 0.400 0.330 0.212 0.201 100 95 88 79 75 62 40 38
AVERAGE 0.546 0.535 0.491 0.442 0.409 0.355 0.240 0.186 100 98 90 81 75 65 44 34

STDEV 0.010 0.023 0.022 0.024 0.019 0.023 0.025 0.013 0 3 4 3 4 3 4 3
Replicate 1 0.535 0.520 0.482 0.428 0.370 0.359 0.229 0.191 100 97 90 80 69 67 43 36
Replicate 2 0.565 0.567 0.531 0.463 0.436 0.402 0.256 0.160 100 100 94 82 77 71 45 28
Replicate 3 0.544 0.525 0.468 0.424 0.395 0.374 0.255 0.190 100 97 86 78 73 69 47 35
AVERAGE 0.548 0.537 0.494 0.438 0.400 0.378 0.247 0.180 100 98 90 80 73 69 45 33

STDEV 0.015 0.026 0.033 0.021 0.033 0.022 0.015 0.018 0 2 4 2 4 2 2 4
Replicate 1 0.483 0.461 0.385 0.343 0.301 0.221 0.168 0.089 100 95 80 71 62 46 35 18
Replicate 2 0.473 0.444 0.405 0.357 0.329 0.239 0.124 0.105 100 94 86 75 70 51 26 22
Replicate 3 0.479 0.430 0.430 0.334 0.288 0.215 0.168 0.136 100 90 90 70 60 45 35 28
AVERAGE 0.478 0.445 0.407 0.345 0.306 0.225 0.153 0.110 100 93 85 72 64 47 32 23

STDEV 0.005 0.016 0.023 0.012 0.021 0.012 0.025 0.024 0 3 5 3 5 3 5 5

Sample control sh-NC sh-BCYRN1
Replicate 1 126.78 122.24 72.41
Replicate 2 122.11 124.11 77.13
Replicate 3 126.93 127.30 73.15
AVERAGE 125.27 124.55 74.23

STDEV 2.74 2.56 2.54

CaSki/DDP
2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL) 2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL)

Replicate 1 0.631 0.601 0.594 0.533 0.496 0.431 0.317 0.274 100 95 94 84 79 68 50 43
Replicate 2 0.620 0.602 0.601 0.581 0.517 0.485 0.305 0.208 100 97 97 94 83 78 49 34
Replicate 3 0.619 0.648 0.563 0.532 0.483 0.449 0.276 0.248 100 105 91 86 78 73 45 40
AVERAGE 0.623 0.617 0.586 0.549 0.499 0.455 0.299 0.243 100 99 94 88 80 73 48 39

STDEV 0.007 0.027 0.020 0.028 0.017 0.027 0.021 0.033 0 5 3 5 3 5 3 5
Replicate 1 0.615 0.630 0.576 0.555 0.466 0.434 0.295 0.242 100 102 94 90 76 71 48 39
Replicate 2 0.628 0.595 0.570 0.553 0.495 0.422 0.317 0.244 100 95 91 88 79 67 50 39
Replicate 3 0.609 0.590 0.576 0.503 0.484 0.458 0.259 0.217 100 97 95 83 79 75 43 36
AVERAGE 0.617 0.605 0.574 0.537 0.482 0.438 0.290 0.234 100 98 93 87 78 71 47 38

STDEV 0.010 0.022 0.003 0.029 0.015 0.018 0.029 0.015 0 4 2 4 2 4 4 2
Replicate 1 0.531 0.486 0.464 0.409 0.374 0.332 0.207 0.167 100 92 87 77 70 63 39 31
Replicate 2 0.542 0.521 0.451 0.431 0.379 0.330 0.188 0.128 100 96 83 80 70 61 35 24
Replicate 3 0.534 0.519 0.498 0.382 0.356 0.303 0.216 0.138 100 97 93 72 67 57 40 26
AVERAGE 0.536 0.509 0.471 0.407 0.370 0.322 0.204 0.144 100 95 88 76 69 60 38 27

STDEV 0.006 0.020 0.024 0.025 0.012 0.016 0.014 0.020 0 3 5 4 2 3 3 4

Sample control sh-NC sh-BCYRN1
Replicate 1 155.91 158.23 99.01
Replicate 2 151.76 150.95 92.75
Replicate 3 158.61 155.09 94.53
AVERAGE 155.43 154.76 95.43

STDEV 3.45 3.65 3.23

C Sample control sh-NC sh-BCYRN1
HeLa/DDP Replicate 1 207 207 129

Replicate 2 214 214 125
Replicate 3 211 208 123
AVERAGE 210.67 209.67 125.67

STDEV 3.51 3.79 3.06

CaSki/DDP Sample control sh-NC sh-BCYRN1
Replicate 1 246 256 168
Replicate 2 251 249 163
Replicate 3 240 247 172
AVERAGE 245.67 250.67 167.67

STDEV 5.51 4.73 4.51
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Cell viability(%)
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Fig. 3. BCYRN1 competitively binds to miR-330-5p to improve HMGB3 mRNA level.

A, BCYRN1 localization in CC cells predicted via online database (www.csbio.sjtu.edu.cn).

B, BCYRN1 expression in DDP-resistant CC cells measured by RT-qPCR following the fractionation of nuclear and cytoplasmic RNA assay.

△Ct △△Ct relative expression △Ct △△Ct relative expression △Ct △△Ct relative expression
GAPDH U6 U6 U6 U6 GAPDH GAPDH GAPDH GAPDH GAPDH GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

Replicate 1 18.71 17.98 -0.73 -0.08 1.06 Replicate 1 18.26 14.34 -3.92 0.15 0.90 Replicate 1 17.91 20.54 2.63 0.15 0.90
Replicate 2 17.99 17.37 -0.62 0.03 0.98 Replicate 2 17.76 13.52 -4.24 -0.17 1.13 Replicate 2 17.85 20.28 2.43 -0.05 1.04
Replicate 3 17.83 17.23 -0.60 0.05 0.97 Replicate 3 17.52 13.48 -4.04 0.03 0.98 Replicate 3 18.05 20.43 2.38 -0.10 1.07
AVERAGE 18.18 17.53 -0.65 0.00 1.00 AVERAGE 17.85 13.78 -4.07 0.00 1.00 AVERAGE 17.94 20.42 2.48 0.00 1.00

STDEV 0.47 0.40 0.07 0.07 0.05 STDEV 0.38 0.49 0.16 0.16 0.11 STDEV 0.10 0.13 0.13 0.13 0.09
Replicate 1 17.42 13.65 -3.77 -3.04 8.22 Replicate 1 17.71 16.74 -0.97 2.95 0.13 Replicate 1 17.76 22.29 4.53 1.90 0.27
Replicate 2 18.08 14.97 -3.11 -2.49 5.62 Replicate 2 18.34 16.25 -2.09 2.15 0.23 Replicate 2 17.50 21.58 4.08 1.65 0.32
Replicate 3 17.67 13.93 -3.74 -3.14 8.82 Replicate 3 17.99 16.25 -1.74 2.30 0.20 Replicate 3 17.55 21.28 3.73 1.35 0.39
AVERAGE 17.72 14.18 -3.54 -2.89 7.55 AVERAGE 18.01 16.41 -1.60 2.47 0.19 AVERAGE 17.60 21.72 4.11 1.63 0.33

STDEV 0.33 0.70 0.37 0.35 1.70 STDEV 0.32 0.28 0.57 0.43 0.05 STDEV 0.14 0.52 0.40 0.28 0.06
Replicate 1 18.39 18.35 -0.04 0.04 0.97 Replicate 1 17.65 17.95 0.30 0.06 0.96 Replicate 1 17.57 19.96 2.39 0.06 0.96
Replicate 2 17.69 17.57 -0.12 -0.04 1.03 Replicate 2 17.96 18.23 0.27 0.03 0.98 Replicate 2 17.55 19.76 2.21 -0.12 1.09
Replicate 3 17.24 17.17 -0.07 0.01 1.00 Replicate 3 18.11 18.27 0.16 -0.08 1.06 Replicate 3 17.89 20.28 2.39 0.06 0.96
AVERAGE 17.77 17.70 -0.08 0.00 1.00 AVERAGE 17.91 18.15 0.24 0.00 1.00 AVERAGE 17.67 20.00 2.33 0.00 1.00

STDEV 0.58 0.60 0.04 0.04 0.03 STDEV 0.23 0.17 0.07 0.07 0.05 STDEV 0.19 0.26 0.10 0.10 0.07
Replicate 1 17.38 15.57 -1.81 -1.77 3.41 Replicate 1 18.58 21.15 2.57 2.27 0.21 Replicate 1 18.23 22.48 4.25 1.86 0.28
Replicate 2 17.75 15.54 -2.21 -2.09 4.26 Replicate 2 17.81 20.15 2.34 2.07 0.24 Replicate 2 18.01 22.20 4.19 1.98 0.25
Replicate 3 17.66 15.41 -2.25 -2.18 4.53 Replicate 3 17.63 19.47 1.84 1.68 0.31 Replicate 3 18.24 22.60 4.36 1.97 0.26
AVERAGE 17.60 15.51 -2.09 -2.01 4.07 AVERAGE 18.01 20.26 2.25 2.01 0.25 AVERAGE 18.16 22.43 4.27 1.94 0.26

STDEV 0.19 0.09 0.24 0.22 0.58 STDEV 0.50 0.85 0.37 0.30 0.05 STDEV 0.13 0.21 0.09 0.07 0.01

HeLa/DDP Sample U6 GAPDH BCYRN1 U6 GAPDH BCYRN1
Replicate 1 1.06 0.90 0.90 11.39 87.47 77.08
Replicate 2 0.98 1.13 1.04 14.85 83.35 76.47
Replicate 3 0.97 0.98 1.07 9.88 82.86 73.21
AVERAGE 1.00 1.00 1.00 12.04 84.56 75.58

STDEV 0.05 0.11 0.09 2.55 2.53 2.08
Replicate 1 8.22 0.13 0.27 88.61 12.53 22.92
Replicate 2 5.62 0.23 0.32 85.15 16.65 23.53
Replicate 3 8.82 0.20 0.39 90.12 17.14 26.79
AVERAGE 7.55 0.19 0.33 87.96 15.44 24.42

STDEV 1.70 0.05 0.06 2.55 2.53 2.08

CaSki/DDP Sample U6 GAPDH BCYRN1 U6 GAPDH BCYRN1
Replicate 1 0.97 0.96 0.96 22.23 82.26 77.69
Replicate 2 1.03 0.98 1.09 19.49 80.48 81.09
Replicate 3 1.00 1.06 0.96 18.01 77.25 78.98
AVERAGE 1.00 1.00 1.00 19.91 79.99 79.25

STDEV 0.03 0.05 0.07 2.14 2.54 1.71
Replicate 1 3.41 0.21 0.28 77.77 17.74 22.31
Replicate 2 4.26 0.24 0.25 80.51 19.52 18.91
Replicate 3 4.53 0.31 0.26 81.99 22.75 21.02
AVERAGE 4.07 0.25 0.26 80.09 20.01 20.75

STDEV 0.58 0.05 0.01 2.14 2.54 1.71

C, the binding sites of BCYRN1 and miR-330-5p and of miR-330-5p and HMGB3 predicted via RNA22 and Starbase databases.

D, the binding relation between BCYRN1 and miR-330-5p verified through RIP assay.

HeLa/DDP

△Ct △△Ct relative expression
GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

Replicate 1 18.15 20.61 2.46 -0.05 1.04
Replicate 2 17.88 20.42 2.54 0.03 0.98
Replicate 3 18.06 20.59 2.53 0.02 0.99
AVERAGE 18.03 20.54 2.51 0.00 1.00

STDEV 0.14 0.10 0.04 0.04 0.03
Replicate 1 18.05 19.51 1.46 -1.00 2.00
Replicate 2 18.33 19.78 1.45 -1.09 2.13
Replicate 3 17.50 18.89 1.39 -1.14 2.20
AVERAGE 17.96 19.39 1.43 -1.08 2.11

STDEV 0.42 0.46 0.04 0.07 0.10
Replicate 1 18.04 20.67 2.63 0.04 0.97
Replicate 2 17.75 20.33 2.58 -0.01 1.00
Replicate 3 17.88 20.43 2.55 -0.04 1.03
AVERAGE 17.89 20.48 2.59 0.00 1.00

STDEV 0.15 0.17 0.04 0.04 0.03
Replicate 1 17.71 17.94 0.23 -2.40 5.28
Replicate 2 18.09 18.24 0.15 -2.43 5.39
Replicate 3 17.73 17.78 0.05 -2.50 5.66
AVERAGE 17.84 17.99 0.14 -2.44 5.44

STDEV 0.21 0.23 0.09 0.05 0.19

CaSki/DDP

△Ct △△Ct relative expression
GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

Replicate 1 18.43 20.09 1.66 -0.05 1.04
Replicate 2 17.96 19.67 1.71 0.00 1.00
Replicate 3 17.74 19.51 1.77 0.06 0.96
AVERAGE 18.04 19.76 1.71 0.00 1.00

STDEV 0.35 0.30 0.06 0.06 0.04
Replicate 1 17.38 17.81 0.43 -1.23 2.35
Replicate 2 17.91 18.66 0.75 -0.96 1.95
Replicate 3 17.74 18.38 0.64 -1.13 2.19
AVERAGE 17.68 18.28 0.61 -1.11 2.16

STDEV 0.27 0.43 0.16 0.14 0.20
Replicate 1 18.34 20.07 1.73 0.02 0.98
Replicate 2 18.29 19.93 1.64 -0.07 1.05
Replicate 3 17.86 19.61 1.75 0.04 0.97
AVERAGE 18.16 19.87 1.71 0.00 1.00

STDEV 0.26 0.24 0.06 0.06 0.04
Replicate 1 17.78 16.82 -0.96 -2.69 6.45
Replicate 2 18.92 17.95 -0.97 -2.61 6.11
Replicate 3 17.79 17.00 -0.79 -2.54 5.82
AVERAGE 18.16 17.26 -0.91 -2.61 6.12

STDEV 0.66 0.61 0.10 0.08 0.32

E, the target relation of BCYRN1 and miR-330-5p and of miR-330-5p and HMGB3 confirmed via dual-luciferase reporter gene assay.
HeLa/DDP

mimic NC miR-330-5p mimic mimic NC miR-330-5p mimic
Replicate 1 0.63 0.27 1.00 0.44
Replicate 2 0.66 0.27 1.05 0.40
Replicate 3 0.60 0.32 0.95 0.54
AVERAGE 0.63 0.29 1.00 0.46

STDEV 0.03 0.03 0.05 0.07
Replicate 1 0.57 0.59 1.00 1.02
Replicate 2 0.52 0.48 0.91 0.93
Replicate 3 0.59 0.65 1.03 1.11
AVERAGE 0.56 0.57 0.98 1.02

STDEV 0.04 0.09 0.06 0.09

CaSki/DDP
mimic NC miR-373-5p mimic mimic NC miR-373-5p mimic

Replicate 1 0.58 0.26 1.00 0.44
Replicate 2 0.56 0.27 0.96 0.48
Replicate 3 0.60 0.22 1.04 0.36
AVERAGE 0.58 0.25 1.00 0.43

STDEV 0.02 0.03 0.04 0.06
Replicate 1 0.44 0.47 1.00 1.06
Replicate 2 0.49 0.47 1.12 0.97
Replicate 3 0.42 0.40 0.96 0.94
AVERAGE 0.45 0.45 1.03 0.99

STDEV 0.04 0.04 0.08 0.06

HeLa/DDP
mimic NC miR-373-5p mimic mimic NC miR-373-5p mimic

Replicate 1 0.55 0.25 1.00 0.47
Replicate 2 0.58 0.26 1.06 0.44
Replicate 3 0.51 0.16 0.94 0.32
AVERAGE 0.55 0.23 1.00 0.41

STDEV 0.03 0.05 0.06 0.08
Replicate 1 0.50 0.45 1.00 0.90
Replicate 2 0.47 0.49 0.93 1.05
Replicate 3 0.54 0.52 1.06 0.96
AVERAGE 0.50 0.49 1.00 0.97

STDEV 0.04 0.03 0.07 0.08

CaSki/DDP
mimic NC miR-373-5p mimic mimic NC miR-373-5p mimic

Replicate 1 0.52 0.27 1.00 0.52
Replicate 2 0.54 0.20 1.04 0.38
Replicate 3 0.49 0.22 0.95 0.45
AVERAGE 0.51 0.23 1.00 0.45

STDEV 0.03 0.03 0.05 0.07
Replicate 1 0.47 0.48 1.00 1.03
Replicate 2 0.43 0.41 0.92 0.96
Replicate 3 0.51 0.56 1.09 1.10
AVERAGE 0.47 0.48 1.00 1.03

STDEV 0.04 0.07 0.08 0.07

F, expression of miR-330-5p and HMGB3 mRNA in CC and paracancerous tissues detected by RT-qPCR.

△Ct △△Ct relative expression
U6 miR-330-5p miR-330-5p miR-330-5p miR-330-5p

1 13.42 21.55 8.13 -0.07 1.05
2 14.23 22.41 8.18 -0.02 1.02
3 14.22 21.89 7.67 -0.53 1.45
4 13.99 22.32 8.33 0.13 0.92
5 14.23 22.15 7.92 -0.28 1.22
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6 14.10 22.64 8.54 0.33 0.79
7 14.22 22.14 7.92 -0.28 1.22
8 14.42 22.81 8.39 0.19 0.88
9 14.22 22.54 8.32 0.12 0.92

10 14.67 22.56 7.89 -0.31 1.24
11 13.42 21.54 8.12 -0.08 1.06
12 14.67 22.44 7.77 -0.43 1.35
13 13.33 22.36 9.03 0.83 0.56
14 14.66 22.58 7.92 -0.28 1.22
15 14.43 23.45 9.02 0.82 0.57
16 13.44 21.45 8.01 -0.19 1.14
17 14.20 23.14 8.94 0.74 0.60
18 14.40 22.43 8.03 -0.17 1.13
19 13.65 21.56 7.91 -0.29 1.22
20 13.76 22.31 8.55 0.35 0.79
21 13.11 21.11 8.00 -0.20 1.15
22 14.56 22.67 8.11 -0.09 1.07
23 13.22 21.12 7.90 -0.30 1.23
24 13.78 22.49 8.71 0.51 0.70
25 14.42 22.44 8.02 -0.18 1.13
26 12.90 21.26 8.36 0.16 0.90
27 14.67 23.56 8.89 0.69 0.62
28 14.54 22.42 7.88 -0.32 1.25
29 13.65 22.41 8.76 0.56 0.68
30 14.32 22.81 8.49 0.29 0.82
31 12.78 20.76 7.98 -0.22 1.17
32 12.67 21.16 8.49 0.29 0.82
33 14.54 22.46 7.92 -0.28 1.22
34 14.42 22.81 8.39 0.19 0.88
35 13.56 21.67 8.11 -0.09 1.07
36 14.54 22.77 8.23 0.03 0.98
37 13.78 21.61 7.83 -0.37 1.29
38 14.54 23.14 8.60 0.40 0.76
39 14.65 22.82 8.17 -0.03 1.02
40 14.51 22.54 8.03 -0.17 1.13
41 13.56 21.45 7.89 -0.31 1.24
42 14.56 22.91 8.35 0.15 0.90
43 14.43 22.55 8.12 -0.08 1.06
44 14.43 22.83 8.40 0.20 0.87
45 14.57 22.34 7.77 -0.43 1.35
46 13.55 21.42 7.87 -0.33 1.26
47 14.43 22.81 8.38 0.18 0.88
48 13.54 21.43 7.89 -0.31 1.24
49 14.21 22.41 8.20 0.00 1.00
50 13.67 21.56 7.89 -0.31 1.24
51 13.54 22.36 8.82 0.62 0.65
52 14.44 22.56 8.12 -0.08 1.06
53 13.54 22.16 8.62 0.42 0.75
54 13.50 21.25 7.75 -0.45 1.37
55 12.67 20.68 8.01 -0.19 1.14
56 13.86 21.67 7.81 -0.39 1.31
57 13.52 21.42 7.90 -0.30 1.23
58 12.86 21.61 8.75 0.55 0.68
59 13.83 21.87 8.04 -0.16 1.12
60 13.88 22.46 8.58 0.38 0.77
61 13.64 21.64 8.00 -0.20 1.15
62 14.24 22.14 7.90 -0.30 1.23

AVERAGE 13.96 22.16 8.20 0.00 1.03
STDEV 0.56 0.65 0.35 0.35 0.23

1 12.67 21.38 8.71 0.58 0.67
2 13.86 23.08 9.22 1.04 0.49
3 13.52 21.62 8.10 0.43 0.74
4 12.86 21.05 8.19 -0.14 1.10
5 13.83 22.51 8.68 0.76 0.59
6 13.56 21.88 8.32 -0.22 1.16
7 14.22 23.43 9.21 1.29 0.41
8 13.56 21.84 8.28 -0.11 1.08
9 12.78 20.75 7.97 -0.35 1.27

10 14.56 22.15 7.59 -0.30 1.23
11 14.67 23.43 8.76 0.64 0.64
12 13.80 21.51 7.71 -0.06 1.04
13 14.54 23.93 9.39 0.36 0.78
14 13.22 20.76 7.54 -0.38 1.30
15 14.42 24.08 9.66 0.64 0.64
16 14.42 22.21 7.79 -0.22 1.16
17 14.67 24.53 9.86 0.92 0.53
18 14.42 22.38 7.96 -0.07 1.05
19 13.65 22.60 8.95 1.04 0.49
20 13.54 21.78 8.24 -0.31 1.24
21 14.11 21.79 7.68 -0.32 1.25
22 14.44 22.36 7.92 -0.19 1.14
23 14.55 22.01 7.46 -0.44 1.36
24 14.42 23.70 9.28 0.57 0.67
25 13.54 22.19 8.65 0.63 0.65
26 14.24 22.62 8.38 0.02 0.99
27 14.36 22.97 8.61 -0.28 1.21
28 14.45 22.22 7.77 -0.11 1.08
29 14.55 23.71 9.16 0.40 0.76
30 14.50 23.01 8.51 0.02 0.99
31 14.56 22.44 7.88 -0.10 1.07
32 12.77 21.32 8.55 0.06 0.96
33 13.88 21.84 7.96 0.04 0.97
34 14.66 23.01 8.35 -0.04 1.03
35 14.56 23.39 8.83 0.72 0.61
36 14.55 23.00 8.45 0.22 0.86
37 13.42 21.31 7.89 0.06 0.96
38 14.43 22.66 8.23 -0.37 1.29
39 14.66 22.80 8.14 -0.03 1.02
40 12.44 21.17 8.73 0.70 0.62
41 14.21 23.13 8.92 1.03 0.49
42 14.65 23.07 8.42 0.07 0.95
43 13.56 21.31 7.75 -0.37 1.29
44 14.55 23.88 9.33 0.93 0.52
45 14.45 22.48 8.03 0.26 0.84
46 13.43 21.61 8.18 0.31 0.81
47 14.55 23.47 8.92 0.54 0.69
48 13.54 21.48 7.94 0.05 0.97
49 14.65 22.42 7.77 -0.43 1.35
50 14.60 22.72 8.12 0.23 0.85
51 13.65 23.02 9.37 0.55 0.68
52 14.65 23.97 9.32 1.20 0.44
53 13.76 22.70 8.94 0.32 0.80
54 14.65 22.79 8.14 0.39 0.76
55 13.65 22.60 8.95 0.94 0.52
56 14.54 22.65 8.11 0.30 0.81
57 14.44 23.09 8.65 0.75 0.59
58 14.55 23.76 9.21 0.46 0.73
59 14.21 21.86 7.65 -0.39 1.31
60 13.50 22.63 9.13 0.55 0.68
61 14.54 22.34 7.80 -0.20 1.15
62 14.44 23.26 8.82 0.92 0.53

AVERAGE 14.07 22.53 8.45 0.25 0.88
STDEV 0.59 0.87 0.59 0.48 0.27

△Ct △△Ct relative expression
GAPDH HMGB3 HMGB3 HMGB3 HMGB3

1 17.92 21.70 3.78 -0.19 1.14
2 18.23 22.11 3.88 -0.09 1.06
3 18.43 22.43 4.00 0.03 0.98
4 18.22 22.32 4.10 0.13 0.91
5 17.99 22.15 4.16 0.19 0.88
6 18.23 22.49 4.26 0.29 0.82
7 18.10 21.98 3.88 -0.09 1.07
8 18.22 22.43 4.21 0.24 0.85
9 18.42 22.43 4.01 0.04 0.97

10 18.67 22.56 3.89 -0.08 1.06
11 17.78 22.00 4.22 0.25 0.84
12 18.67 22.89 4.22 0.25 0.84
13 18.43 22.14 3.71 -0.26 1.20
14 17.44 21.43 3.99 0.02 0.99
15 18.20 22.08 3.88 -0.09 1.06
16 18.40 22.54 4.14 0.17 0.89
17 17.65 21.42 3.77 -0.20 1.15
18 17.76 21.67 3.91 -0.06 1.04
19 18.54 22.67 4.13 0.16 0.89
20 17.76 22.00 4.24 0.27 0.83
21 17.54 21.56 4.02 0.05 0.97
22 18.42 22.67 4.25 0.28 0.82
23 16.90 20.65 3.75 -0.22 1.16
24 18.67 22.76 4.09 0.12 0.92
25 18.54 22.41 3.87 -0.10 1.07
26 17.55 21.54 3.99 0.02 0.99
27 18.67 22.45 3.78 -0.19 1.14
28 19.66 23.56 3.90 -0.07 1.05
29 19.65 23.54 3.89 -0.08 1.06
30 17.55 21.67 4.12 0.15 0.90
31 16.78 21.00 4.22 0.25 0.84
32 16.67 20.49 3.82 -0.15 1.11
33 18.54 22.46 3.92 -0.05 1.04
34 17.86 22.07 4.21 0.24 0.85
35 17.56 21.67 4.11 0.14 0.91
36 18.54 22.77 4.23 0.26 0.83
37 17.78 21.45 3.67 -0.30 1.23
38 18.65 22.67 4.02 0.05 0.97
39 18.65 22.82 4.17 0.20 0.87
40 18.56 22.54 3.98 0.01 0.99
41 17.56 21.45 3.89 -0.08 1.06
42 18.42 22.59 4.17 0.20 0.87
43 18.43 22.56 4.13 0.16 0.89
44 18.56 22.36 3.80 -0.17 1.12
45 18.57 22.34 3.77 -0.20 1.15
46 18.56 22.56 4.01 0.04 0.98
47 18.43 22.54 4.11 0.14 0.91
48 17.56 21.43 3.87 -0.10 1.07
49 18.22 22.11 3.89 -0.08 1.06
50 17.56 21.56 4.00 0.03 0.98
51 16.78 20.55 3.77 -0.20 1.15
52 18.56 22.45 3.89 -0.08 1.06
53 18.67 22.56 3.89 -0.08 1.06
54 16.67 20.65 3.98 0.01 0.99
55 17.86 21.54 3.68 -0.29 1.22
56 17.86 21.56 3.70 -0.27 1.21
57 18.65 22.45 3.80 -0.17 1.12
58 17.56 21.42 3.86 -0.11 1.08
59 18.65 22.42 3.77 -0.20 1.15
60 17.88 21.87 3.99 0.02 0.99
61 18.21 22.11 3.90 -0.07 1.05
62 18.24 22.11 3.87 -0.10 1.07

AVERAGE 18.12 22.09 3.97 0.00 1.01
STDEV 0.62 0.65 0.17 0.17 0.12

NO.

qRT-PCR data of HMGB3 (GAPDH as internal reference)
Ct values

para-carcinoma tissue

carcinoma tissue

Sample

para-carcinoma tissue
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1 17.83 20.89 3.06 -0.72 1.64
2 17.56 21.63 4.07 0.19 0.88
3 18.22 22.27 4.05 0.05 0.97
4 17.56 21.76 4.20 0.10 0.93
5 16.78 20.28 3.50 -0.66 1.58
6 17.56 21.10 3.54 -0.72 1.65
7 18.22 21.27 3.05 -0.83 1.77
8 17.56 21.35 3.79 -0.42 1.34
9 16.78 20.15 3.37 -0.64 1.56

10 18.56 21.83 3.27 -0.62 1.54
11 17.80 21.60 3.80 -0.42 1.34
12 18.54 22.90 4.36 0.14 0.91
13 18.22 21.71 3.49 -0.22 1.16
14 18.42 22.69 4.27 0.28 0.82
15 17.43 20.85 3.42 -0.46 1.38
16 17.86 22.30 4.44 0.30 0.81
17 17.20 21.05 3.85 0.08 0.95
18 18.42 22.68 4.26 0.35 0.78
19 17.56 21.43 3.87 -0.26 1.20
20 18.24 23.10 4.86 0.62 0.65
21 18.11 22.52 4.41 0.39 0.76
22 18.44 22.75 4.31 0.06 0.96
23 18.55 22.97 4.42 0.67 0.63
24 18.42 21.75 3.33 -0.76 1.69
25 17.56 21.76 4.20 0.33 0.80
26 18.24 22.78 4.54 0.55 0.68
27 18.66 22.70 4.04 0.26 0.84
28 17.44 21.86 4.42 0.52 0.70
29 18.21 21.43 3.22 -0.67 1.59
30 18.65 22.75 4.10 -0.02 1.01
31 18.56 22.71 4.15 -0.07 1.05
32 17.77 21.78 4.01 0.19 0.88
33 17.88 22.30 4.42 0.50 0.71
34 18.11 22.63 4.52 0.31 0.81
35 17.44 21.74 4.30 0.19 0.88
36 18.56 23.18 4.62 0.39 0.76
37 18.43 21.56 3.13 -0.54 1.45
38 17.56 20.84 3.28 -0.74 1.67
39 18.56 22.40 3.84 -0.33 1.26
40 18.45 22.58 4.13 0.15 0.90
41 17.55 21.81 4.26 0.37 0.77
42 18.45 22.65 4.20 0.03 0.98
43 18.32 21.85 3.53 -0.60 1.52
44 17.45 21.03 3.58 -0.22 1.16
45 18.45 22.25 3.80 0.03 0.98
46 17.43 20.98 3.55 -0.45 1.37
47 18.55 22.34 3.79 -0.32 1.25
48 17.54 20.84 3.30 -0.57 1.48
49 18.65 23.16 4.51 0.62 0.65
50 18.60 22.57 3.97 -0.03 1.02
51 17.65 20.71 3.06 -0.71 1.64
52 18.54 21.66 3.12 -0.77 1.71
53 16.89 20.54 3.65 -0.24 1.18
54 18.56 21.99 3.43 -0.55 1.46
55 18.33 21.47 3.14 -0.54 1.45
56 18.45 21.40 2.95 -0.75 1.68
57 18.56 21.91 3.35 -0.45 1.37
58 17.44 20.96 3.52 -0.34 1.27
59 18.55 21.69 3.14 -0.63 1.55
60 18.21 21.47 3.26 -0.73 1.66
61 17.50 20.77 3.27 -0.63 1.55
62 17.78 21.63 3.85 -0.02 1.01

AVERAGE 18.02 21.83 3.81 -0.16 1.17
STDEV 0.52 0.76 0.50 0.45 0.35

G, expression of miR-330-5p and HMGB3 mRNA in CC cells examined by RT-qPCR.

△Ct △△Ct relative expression
U6 miR-330-5p miR-330-5p miR-330-5p miR-330-5p

Replicate 1 13.89 22.09 8.20 -0.04 1.03
Replicate 2 13.98 22.21 8.23 -0.01 1.01
Replicate 3 14.33 22.62 8.29 0.05 0.97
AVERAGE 14.07 22.31 8.24 0.00 1.00

STDEV 0.23 0.28 0.05 0.05 0.03
Replicate 1 13.72 22.63 8.91 0.71 0.61
Replicate 2 13.62 22.66 9.04 0.81 0.57
Replicate 3 13.50 22.41 8.91 0.62 0.65
AVERAGE 13.61 22.57 8.95 0.71 0.61

STDEV 0.11 0.14 0.08 0.10 0.04
Replicate 1 13.69 22.59 8.90 0.70 0.62
Replicate 2 13.50 22.61 9.11 0.88 0.54
Replicate 3 14.13 23.13 9.00 0.71 0.61
AVERAGE 13.77 22.78 9.00 0.76 0.59

STDEV 0.32 0.31 0.11 0.10 0.04
Replicate 1 13.64 22.98 9.34 1.14 0.45
Replicate 2 13.22 22.53 9.31 1.08 0.47
Replicate 3 14.16 23.41 9.25 0.96 0.51
AVERAGE 13.67 22.97 9.30 1.06 0.48

STDEV 0.47 0.44 0.05 0.09 0.03
Replicate 1 14.53 24.06 9.53 1.33 0.40
Replicate 2 14.74 24.01 9.27 1.04 0.49
Replicate 3 13.63 23.22 9.59 1.30 0.41
AVERAGE 14.30 23.76 9.46 1.22 0.43

STDEV 0.59 0.47 0.17 0.16 0.05
Replicate 1 13.73 23.63 9.90 1.70 0.31
Replicate 2 13.41 23.17 9.76 1.53 0.35
Replicate 3 13.77 24.08 10.31 2.02 0.25
AVERAGE 13.64 23.63 9.99 1.75 0.30

STDEV 0.20 0.46 0.29 0.25 0.05

HeLa/DDP

△Ct △△Ct relative expression
U6 miR-330-5p miR-330-5p miR-330-5p miR-330-5p

Replicate 1 13.89 22.09 8.20 -0.04 1.03
Replicate 2 13.98 22.21 8.23 -0.01 1.01
Replicate 3 14.33 22.62 8.29 0.05 0.97
AVERAGE 14.07 22.31 8.24 0.00 1.00

STDEV 0.23 0.28 0.05 0.05 0.03
Replicate 1 14.53 24.06 9.53 1.33 0.40
Replicate 2 14.74 24.01 9.27 1.04 0.49
Replicate 3 13.63 23.22 9.59 1.30 0.41
AVERAGE 14.30 23.76 9.46 1.22 0.43

STDEV 0.59 0.47 0.17 0.16 0.05
Replicate 1 13.86 23.35 9.49 1.29 0.41
Replicate 2 13.56 22.88 9.32 1.09 0.47
Replicate 3 14.38 23.85 9.47 1.18 0.44
AVERAGE 13.93 23.36 9.43 1.19 0.44

STDEV 0.41 0.49 0.09 0.10 0.03
Replicate 1 13.31 21.76 8.45 0.25 0.84
Replicate 2 13.47 21.95 8.48 0.25 0.84
Replicate 3 14.43 22.83 8.40 0.11 0.93
AVERAGE 13.74 22.18 8.44 0.20 0.87

STDEV 0.61 0.57 0.04 0.08 0.05

CaSki/DDP

△Ct △△Ct relative expression
U6 miR-330-5p miR-330-5p miR-330-5p miR-330-5p

Replicate 1 13.89 22.09 8.20 -0.04 1.03
Replicate 2 13.98 22.21 8.23 -0.01 1.01
Replicate 3 14.33 22.62 8.29 0.05 0.97
AVERAGE 14.07 22.31 8.24 0.00 1.00

STDEV 0.23 0.28 0.05 0.05 0.03
Replicate 1 13.73 23.63 9.90 1.70 0.31
Replicate 2 13.41 23.17 9.76 1.53 0.35
Replicate 3 13.77 24.08 10.31 2.02 0.25
AVERAGE 13.64 23.63 9.99 1.75 0.30

STDEV 0.20 0.46 0.29 0.25 0.05
Replicate 1 14.10 23.88 9.78 1.58 0.33
Replicate 2 14.04 23.86 9.82 1.59 0.33
Replicate 3 14.32 24.53 10.21 1.92 0.26
AVERAGE 14.15 24.09 9.94 1.70 0.31

STDEV 0.15 0.38 0.24 0.19 0.04
Replicate 1 13.97 22.53 8.56 0.36 0.78
Replicate 2 13.98 22.71 8.73 0.50 0.71
Replicate 3 13.57 22.25 8.68 0.39 0.76
AVERAGE 13.84 22.50 8.66 0.42 0.75

STDEV 0.23 0.23 0.09 0.07 0.04

△Ct △△Ct relative expression
GAPDH HMGB3 HMGB3 HMGB3 HMGB3

Replicate 1 18.15 22.14 3.99 -0.01 1.01
Replicate 2 18.06 22.11 4.05 0.05 0.97
Replicate 3 17.76 21.72 3.96 -0.04 1.03
AVERAGE 17.99 21.99 4.00 0.00 1.00

STDEV 0.20 0.23 0.05 0.05 0.03
Replicate 1 17.25 20.42 3.17 -0.82 1.77
Replicate 2 17.80 21.03 3.23 -0.82 1.77
Replicate 3 18.37 21.47 3.10 -0.86 1.82
AVERAGE 17.81 20.97 3.17 -0.83 1.78

STDEV 0.56 0.53 0.07 0.02 0.03
Replicate 1 17.18 20.26 3.08 -0.91 1.88
Replicate 2 18.00 21.19 3.19 -0.86 1.82
Replicate 3 18.31 21.34 3.03 -0.93 1.91
AVERAGE 17.83 20.93 3.10 -0.90 1.87

STDEV 0.58 0.59 0.08 0.04 0.05
Replicate 1 18.28 20.96 2.68 -1.31 2.48
Replicate 2 17.70 20.47 2.77 -1.28 2.43
Replicate 3 18.22 20.90 2.68 -1.28 2.43
AVERAGE 18.07 20.78 2.71 -1.29 2.45

STDEV 0.32 0.27 0.05 0.02 0.03
Replicate 1 17.87 20.39 2.52 -1.47 2.77
Replicate 2 17.61 20.17 2.56 -1.49 2.81
Replicate 3 17.66 20.16 2.50 -1.46 2.75
AVERAGE 17.71 20.24 2.53 -1.47 2.78

STDEV 0.14 0.13 0.03 0.02 0.03
Replicate 1 17.62 19.74 2.12 -1.87 3.66
Replicate 2 19.04 21.26 2.22 -1.83 3.56
Replicate 3 17.57 19.74 2.17 -1.79 3.46
AVERAGE 18.08 20.25 2.17 -1.83 3.56

STDEV 0.83 0.88 0.05 0.04 0.10

HeLa/DDP

△Ct △△Ct relative expression
GAPDH HMGB3 HMGB3 HMGB3 HMGB3

Replicate 1 18.15 22.14 3.99 -0.01 1.01
Replicate 2 18.06 22.11 4.05 0.05 0.97
Replicate 3 17.76 21.72 3.96 -0.04 1.03
AVERAGE 17.99 21.99 4.00 0.00 1.00

STDEV 0.20 0.23 0.05 0.05 0.03

Hela

SiHa

CaSki

HeLa/DDP

CaSki/DDP

Sample

HcerEpic

sh-NC

sh-BCYRN1

Sample

HcerEpic

control

sh-NC

sh-BCYRN1

Sample

HcerEpic

Ct values

qRT-PCR data of HMGB3 (GAPDH as internal reference)
Ct values

qRT-PCR data of HMGB3 (GAPDH as internal reference)
Ct values

qRT-PCR data of miR-330-5p (U6 as internal reference)
Ct values

qRT-PCR data of miR-330-5p (U6 as internal reference)
Ct values

qRT-PCR data of miR-330-5p (U6 as internal reference)

carcinoma tissue

Sample

HcerEpic

Hela

SiHa

CaSki

HeLa/DDP

CaSki/DDP

Sample

HcerEpic

control
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Replicate 1 17.87 20.39 2.52 -1.47 2.77
Replicate 2 17.61 20.17 2.56 -1.49 2.81
Replicate 3 17.66 20.16 2.50 -1.46 2.75
AVERAGE 17.71 20.24 2.53 -1.47 2.78

STDEV 0.14 0.13 0.03 0.02 0.03
Replicate 1 17.56 20.10 2.54 -1.45 2.73
Replicate 2 17.69 20.32 2.63 -1.42 2.68
Replicate 3 17.11 19.55 2.44 -1.52 2.87
AVERAGE 17.45 19.99 2.54 -1.46 2.76

STDEV 0.30 0.40 0.10 0.05 0.10
Replicate 1 17.21 20.22 3.01 -0.98 1.97
Replicate 2 17.71 20.82 3.11 -0.94 1.92
Replicate 3 17.86 20.81 2.95 -1.01 2.01
AVERAGE 17.59 20.62 3.02 -0.98 1.97

STDEV 0.34 0.34 0.08 0.04 0.05

CaSki/DDP

△Ct △△Ct relative expression
GAPDH HMGB3 HMGB3 HMGB3 HMGB3

Replicate 1 18.15 22.14 3.99 -0.01 1.01
Replicate 2 18.06 22.11 4.05 0.05 0.97
Replicate 3 17.76 21.72 3.96 -0.04 1.03
AVERAGE 17.99 21.99 4.00 0.00 1.00

STDEV 0.20 0.23 0.05 0.05 0.03
Replicate 1 17.62 19.74 2.12 -1.87 3.66
Replicate 2 19.04 21.26 2.22 -1.83 3.56
Replicate 3 17.57 19.74 2.17 -1.79 3.46
AVERAGE 18.08 20.25 2.17 -1.83 3.56

STDEV 0.83 0.88 0.05 0.04 0.10
Replicate 1 18.01 20.19 2.18 -1.81 3.51
Replicate 2 17.67 19.97 2.30 -1.75 3.36
Replicate 3 18.09 20.14 2.05 -1.91 3.76
AVERAGE 17.92 20.10 2.18 -1.82 3.54

STDEV 0.22 0.12 0.13 0.08 0.20
Replicate 1 18.46 21.19 2.73 -1.26 2.39
Replicate 2 17.31 20.15 2.84 -1.21 2.31
Replicate 3 17.89 20.68 2.79 -1.17 2.25
AVERAGE 17.89 20.67 2.79 -1.21 2.32

STDEV 0.58 0.52 0.06 0.05 0.07

H, correlation between BCYRN1 and HMGB3 and between miR-330-5p and HMGB3 analyzed by pearson’s correction analysis.
NO. BCYRN1 miR-330-5p NO. BCYRN1 miR-330-5p

1 1.48 0.67 32 1.01 0.96
2 1.27 0.49 33 1.43 0.97
3 1.11 0.74 34 0.72 1.03
4 0.59 1.10 35 1.38 0.61
5 1.27 0.59 36 0.69 0.86
6 1.11 1.16 37 0.95 0.96
7 1.92 0.41 38 0.90 1.29
8 1.01 1.08 39 1.09 1.02
9 0.62 1.27 40 1.55 0.62
10 1.16 1.23 41 0.77 0.49
11 1.39 0.64 42 0.97 0.95
12 1.02 1.04 43 0.99 1.29
13 1.64 0.78 44 1.45 0.52
14 1.23 1.30 45 1.03 0.84
15 1.71 0.64 46 1.41 0.81
16 1.12 1.16 47 1.52 0.69
17 1.48 0.53 48 1.26 0.97
18 1.27 1.05 49 0.59 1.35
19 0.74 0.49 50 1.23 0.85
20 1.22 1.24 51 1.52 0.68
21 1.14 1.25 52 1.80 0.44
22 1.26 1.14 53 1.00 0.80
23 0.53 1.36 54 1.69 0.76
24 1.72 0.67 55 1.67 0.52
25 0.83 0.65 56 1.65 0.81
26 1.00 0.99 57 1.23 0.59
27 0.97 1.21 58 1.27 0.73
28 0.92 1.08 59 1.30 1.31
29 1.24 0.76 60 1.68 0.68
30 0.80 0.99 61 1.14 1.15
31 1.21 1.07 62 1.61 0.53

NO. BCYRN1 HMGB3 NO. BCYRN1 HMGB3
1 1.48 1.65 32 1.01 0.88
2 1.27 0.88 33 1.43 0.71
3 1.11 0.97 34 0.72 0.81
4 0.59 0.93 35 1.38 0.88
5 1.27 1.58 36 0.69 0.76
6 1.11 1.65 37 0.95 1.45
7 1.92 1.78 38 0.90 1.67
8 1.01 1.34 39 1.09 1.26
9 0.62 1.56 40 1.55 0.90
10 1.16 1.54 41 0.77 0.77
11 1.39 1.34 42 0.97 0.98
12 1.02 0.91 43 0.99 1.51
13 1.64 1.16 44 1.45 1.16
14 1.23 0.82 45 1.03 0.98
15 1.71 1.38 46 1.41 1.37
16 1.12 0.81 47 1.52 1.25
17 1.48 0.95 48 1.26 1.48
18 1.27 0.78 49 0.59 0.65
19 0.74 1.20 50 1.23 1.02
20 1.22 0.65 51 1.52 1.64
21 1.14 0.76 52 1.80 1.71
22 1.26 0.96 53 1.00 1.18
23 0.53 0.63 54 1.69 1.46
24 1.72 1.69 55 1.67 1.45
25 0.83 0.80 56 1.65 1.68
26 1.00 0.68 57 1.23 1.37
27 0.97 0.84 58 1.27 1.27
28 0.92 0.70 59 1.30 1.55
29 1.24 1.59 60 1.68 1.66
30 0.80 1.01 61 1.14 1.55
31 1.21 1.05 62 1.61 1.01

sh-BCYRN1

Sample

HcerEpic

control

sh-NC

sh-BCYRN1

control

sh-NC

qRT-PCR data of HMGB3 (GAPDH as internal reference)
Ct values
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Fig. 4. miR-330-5p depletion neutralizes the suppressive function of BCYRN1 knockdown to DDP-resistance of CC cells.

miR-330-5p inhibitor was transfected into HeLa/DDP cells with silenced BCYRN1, with inhibitor NC as NC. A, miR-330-5p inhibitor transfection efficiency in CC cells determined by RT-qPCR.

△Ct △△Ct relative expression
U6 miR-330-5p miR-330-5p miR-330-5p miR-330-5p

Replicate 1 13.89 22.09 8.20 -0.04 1.03
Replicate 2 13.98 22.21 8.23 -0.01 1.01
Replicate 3 14.33 22.62 8.29 0.05 0.97
AVERAGE 14.07 22.31 8.24 0.00 1.00

STDEV 0.23 0.28 0.05 0.05 0.03
Replicate 1 13.31 21.76 8.45 0.25 0.84
Replicate 2 13.47 21.95 8.48 0.25 0.84
Replicate 3 14.43 22.83 8.40 0.11 0.93
AVERAGE 13.74 22.18 8.44 0.20 0.87

STDEV 0.61 0.57 0.04 0.08 0.05
Replicate 1 18.77 27.23 8.46 0.26 0.84
Replicate 2 18.59 26.99 8.40 0.17 0.89
Replicate 3 18.58 27.00 8.42 0.13 0.91
AVERAGE 18.65 27.07 8.43 0.19 0.88

STDEV 0.11 0.14 0.03 0.07 0.04
Replicate 1 18.13 27.20 9.07 0.87 0.55
Replicate 2 17.97 27.12 9.15 0.92 0.53
Replicate 3 18.03 27.05 9.02 0.73 0.60
AVERAGE 18.04 27.12 9.08 0.84 0.56

STDEV 0.08 0.08 0.07 0.10 0.04

miR-330-5p inhibitor was transfected into HeLa/DDP cells with silenced BCYRN1, with inhibitor NC as NC. B and C, cell resistance assessed via MTT (B) assay and colony formation assay (C).
B

2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL) 2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL)
Replicate 1 0.483 0.461 0.385 0.343 0.301 0.221 0.168 0.089 100 95 80 71 62 46 35 18
Replicate 2 0.473 0.444 0.405 0.357 0.329 0.239 0.124 0.105 100 94 86 75 70 51 26 22
Replicate 3 0.479 0.430 0.430 0.334 0.288 0.215 0.168 0.136 100 90 90 70 60 45 35 28
AVERAGE 0.478 0.445 0.407 0.345 0.306 0.225 0.153 0.110 100 93 85 72 64 47 32 23

STDEV 0.01 0.02 0.02 0.01 0.02 0.01 0.03 0.02 0 3 5 3 5 3 5 5
Replicate 1 0.502 0.466 0.416 0.353 0.294 0.234 0.165 0.103 100 93 83 70 59 47 33 21
Replicate 2 0.488 0.454 0.432 0.357 0.323 0.214 0.141 0.127 100 93 89 73 66 44 29 26
Replicate 3 0.444 0.428 0.358 0.308 0.285 0.211 0.139 0.126 100 96 81 69 64 48 31 28
AVERAGE 0.478 0.449 0.402 0.339 0.301 0.220 0.148 0.119 100 94 84 71 63 46 31 25

STDEV 0.03 0.02 0.04 0.03 0.02 0.01 0.01 0.01 0 2 4 2 4 2 2 4
Replicate 1 0.502 0.460 0.450 0.425 0.339 0.272 0.188 0.157 100 92 90 85 68 54 37 31
Replicate 2 0.488 0.484 0.402 0.377 0.362 0.243 0.218 0.194 100 99 82 77 74 50 45 40
Replicate 3 0.444 0.432 0.409 0.347 0.343 0.257 0.155 0.125 100 97 92 78 77 58 35 28
AVERAGE 0.478 0.459 0.420 0.383 0.348 0.257 0.187 0.159 100 96 88 80 73 54 39 33

STDEV 0.03 0.03 0.03 0.04 0.01 0.01 0.03 0.03 0 4 5 4 5 4 5 6

Sample sh-BCYRN1
sh-

BCYRN1
 + NC

sh-
BCYRN1
 + inhibitor

Replicate 1 72.41 73.01 93.10
Replicate 2 77.13 76.36 97.71
Replicate 3 73.15 76.92 95.66
AVERAGE 74.23 75.43 95.49

STDEV 2.54 2.11 2.31

C Sample sh-BCYRN1
sh-

BCYRN1
 + NC

sh-
BCYRN1
 + inhibitor

Replicate 1 129 122 167
Replicate 2 125 124 164
Replicate 3 123 127 165
AVERAGE 125.67 124.33 165.33

STDEV 3.06 2.52 1.53

sh-BCYRN1

sh-BCYRN1 + NC

sh-BCYRN1 + inhibitor

qRT-PCR data of miR-330-5p (U6 as internal reference)
Ct values

OD (490 nm) Cell viability(%)

Sample

HcerEpic

sh-BCYRN1

sh-BCYRN1 + NC

sh-BCYRN1 + inhibitor

Sample
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Fig. 5. HMGB3 overexpression debilitates the suppressive function of BCYRN1 knockdown to DDP-resistance of CC cells.

pcDNA-HMGB3 was transfected into HeLa/DDP cells with silenced BCYRN1, with pcDNA-NC as NC. A, pcDNA-HMGB3 transfection efficiency in CC cells determined by RT-qPCR.

△Ct △△Ct relative expression
GAPDH HMGB3 HMGB3 HMGB3 HMGB3

Replicate 1 18.15 22.14 3.99 -0.01 1.01
Replicate 2 18.06 22.11 4.05 0.05 0.97
Replicate 3 17.76 21.72 3.96 -0.04 1.03
AVERAGE 17.99 21.99 4.00 0.00 1.00

STDEV 0.20 0.23 0.05 0.05 0.03
Replicate 1 17.21 20.22 3.01 -0.98 1.97
Replicate 2 17.71 20.82 3.11 -0.94 1.92
Replicate 3 17.86 20.81 2.95 -1.01 2.01
AVERAGE 17.59 20.62 3.02 -0.98 1.97

STDEV 0.34 0.34 0.08 0.04 0.05
Replicate 1 18.77 21.75 2.98 -1.01 2.01
Replicate 2 18.59 21.69 3.10 -0.95 1.93
Replicate 3 18.58 21.55 2.97 -0.99 1.99
AVERAGE 18.65 21.66 3.02 -0.98 1.98

STDEV 0.11 0.10 0.07 0.03 0.04
Replicate 1 18.13 20.78 2.65 -1.34 2.53
Replicate 2 17.97 20.80 2.83 -1.22 2.33
Replicate 3 18.03 20.70 2.67 -1.29 2.45
AVERAGE 18.04 20.76 2.72 -1.28 2.44

STDEV 0.08 0.05 0.10 0.06 0.10

pcDNA-HMGB3 was transfected into HeLa/DDP cells with silenced BCYRN1, with pcDNA-NC as NC. B and C, cell resistance assessed via MTT (B) assay and colony formation assay (C).
B

2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL) 2.5 (μg/mL) 5 (μg/mL) 10 (μg/mL) 20 (μg/mL) 40 (μg/mL) 80 (μg/mL) 160 (μg/mL) 320 (μg/mL)
Replicate 1 0.483 0.461 0.385 0.343 0.301 0.221 0.168 0.089 100 95 80 71 62 46 35 18
Replicate 2 0.473 0.444 0.405 0.357 0.329 0.239 0.124 0.105 100 94 86 75 70 51 26 22
Replicate 3 0.479 0.430 0.430 0.334 0.288 0.215 0.168 0.136 100 90 90 70 60 45 35 28
AVERAGE 0.478 0.445 0.407 0.345 0.306 0.225 0.153 0.110 100 93 85 72 64 47 32 23

STDEV 0.01 0.02 0.02 0.01 0.02 0.01 0.03 0.02 0 3 5 3 5 3 5 5
Replicate 1 0.502 0.481 0.417 0.367 0.296 0.234 0.167 0.145 100 96 83 73 59 47 33 29
Replicate 2 0.488 0.449 0.431 0.337 0.327 0.214 0.149 0.102 100 92 88 69 67 44 31 21
Replicate 3 0.444 0.418 0.357 0.314 0.279 0.211 0.130 0.111 100 94 80 71 63 48 29 25
AVERAGE 0.478 0.449 0.402 0.339 0.301 0.220 0.149 0.119 100 94 84 71 63 46 31 25

STDEV 0.03 0.03 0.04 0.03 0.02 0.01 0.02 0.02 0 2 4 2 4 2 2 4
Replicate 1 0.502 0.498 0.464 0.426 0.382 0.297 0.196 0.204 100 99 92 85 76 59 39 41
Replicate 2 0.488 0.456 0.418 0.376 0.378 0.250 0.222 0.140 100 93 86 77 77 51 45 29
Replicate 3 0.444 0.450 0.368 0.360 0.303 0.243 0.158 0.158 100 101 83 81 68 55 36 36
AVERAGE 0.478 0.468 0.417 0.387 0.354 0.263 0.192 0.167 100 98 87 81 74 55 40 35

STDEV 0.03 0.03 0.05 0.03 0.04 0.03 0.03 0.03 0 4 5 4 5 4 5 6

Sample sh-BCYRN1
sh-

BCYRN1
 + pc-NC

sh-BCYRN1
 + pc-

HMGB3

Replicate 1 72.41 72.79 103.29
Replicate 2 77.13 77.07 102.31
Replicate 3 73.15 75.08 98.48
AVERAGE 74.23 74.98 101.36

STDEV 2.54 2.14 2.54

C Sample sh-BCYRN1
sh-

BCYRN1
 + pc-NC

sh-BCYRN1
 + pc-

HMGB3

Replicate 1 129 126 172
Replicate 2 125 122 171
Replicate 3 123 125 168
AVERAGE 125.67 124.33 170.33

STDEV 3.06 2.08 2.08

sh-BCYRN1

sh-BCYRN1 + pc-NC

sh-BCYRN1 + pc-HMGB3

qRT-PCR data of HMGB3 (GAPDH as internal reference)
Ct values

OD (490 nm) Cell viability(%)

Sample

HcerEpic

sh-BCYRN1

sh-BCYRN1 + pc-NC

sh-BCYRN1 + pc-HMGB3

Sample



Fig. 6. BCYRN1 knockdown suppresses DDP-resistance of CC cells in vivo.

A, tumor volume in transplanted tumor model.
Sample 7 (days) 10 (days) 13 (days) 16 (days) 19 (days) 22 (days) 25 (days) 28 (days)

Replicate 1 91.98 102.30 208.40 257.49 373.78 468.51 647.42 638.39
Replicate 2 98.82 143.05 247.23 268.50 345.28 499.19 603.99 861.54
Replicate 3 104.36 119.28 227.79 273.47 330.98 502.95 575.25 812.96
Replicate 4 100.06 127.10 207.09 277.70 413.16 534.54 658.67 747.89
Replicate 5 116.99 121.92 186.90 226.41 354.65 538.51 738.70 802.81
Replicate 6 87.80 126.88 228.43 301.67 387.39 568.20 637.15 728.98
AVERAGE 100.00 123.42 217.64 267.54 367.54 518.65 643.53 765.43

STDEV 10.22 13.24 21.15 24.89 30.04 35.33 55.80 78.32
Replicate 1 103.63 108.27 163.55 248.88 346.06 439.33 565.95 774.27
Replicate 2 103.82 118.27 235.33 313.76 360.46 425.29 605.40 723.84
Replicate 3 107.08 126.37 193.45 281.28 366.95 544.42 610.23 690.47
Replicate 4 115.06 120.09 207.23 246.69 372.48 512.91 650.85 787.33
Replicate 5 73.94 144.83 198.10 212.95 305.44 539.97 655.96 880.25
Replicate 6 77.03 102.16 206.84 282.34 403.81 538.08 694.13 762.34
AVERAGE 96.76 120.00 200.75 264.32 359.20 500.00 630.42 769.75

STDEV 17.02 14.94 23.32 35.34 32.53 53.76 45.43 64.79
Replicate 1 99.00 137.29 112.36 129.07 222.61 302.90 284.63 293.60
Replicate 2 87.82 121.86 129.37 268.66 321.55 313.27 272.54 481.45
Replicate 3 80.43 125.44 143.16 187.23 272.01 261.52 375.12 440.55
Replicate 4 101.90 79.53 132.47 214.02 219.27 237.95 347.99 385.78
Replicate 5 122.49 86.28 174.57 196.27 167.82 295.33 371.29 432.01
Replicate 6 96.36 128.87 101.97 213.27 273.63 326.86 369.66 369.85
AVERAGE 98.00 113.21 132.32 201.42 246.15 289.64 336.87 400.54

STDEV 14.36 24.12 25.42 45.35 53.89 33.51 46.29 65.93

B, representative images and weights of tumors.
Sample HeLa/DDP sh-NC sh-BCYRN1

Replicate 1 0.75 0.90 0.39
Replicate 2 0.91 0.93 0.45
Replicate 3 0.86 0.82 0.50
Replicate 4 1.04 0.66 0.46
Replicate 5 0.80 0.78 0.61
Replicate 6 0.86 0.89 0.35
AVERAGE 0.87 0.83 0.46

STDEV 0.10 0.10 0.09

HeLa/DDP

sh-NC

sh-BCYRN1



C, D and E, expression of BCYRN1 (C) , miR-330-5p (D)  and HMGB3 (E)  mRNA detected by RT-qPCR.

C

△Ct △△Ct relative expression
GAPDH BCYRN1 BCYRN1 BCYRN1 BCYRN1

Replicate 1 17.12 21.34 4.22 0.10 0.93
Replicate 2 18.43 22.56 4.13 0.01 0.99
Replicate 3 17.43 21.43 4.00 -0.12 1.09
Replicate 4 18.23 22.21 3.98 -0.14 1.10
Replicate 5 17.54 21.68 4.14 0.02 0.99
Replicate 6 18.54 22.78 4.24 0.12 0.92
AVERAGE 17.88 22.00 4.12 0.00 1.00

STDEV 0.59 0.60 0.11 0.11 0.08
Replicate 1 18.43 22.54 4.11 -0.11 1.08
Replicate 2 17.65 21.89 4.24 0.11 0.93
Replicate 3 18.65 22.65 4.00 0.00 1.00
Replicate 4 17.87 21.78 3.91 -0.07 1.05
Replicate 5 18.43 22.61 4.18 0.04 0.97
Replicate 6 18.54 22.43 3.89 -0.35 1.27
AVERAGE 18.26 22.32 4.06 -0.06 1.05

STDEV 0.40 0.38 0.14 0.16 0.12
Replicate 1 17.44 22.44 5.00 0.78 0.58
Replicate 2 18.40 24.23 5.83 1.70 0.31
Replicate 3 17.43 22.53 5.10 1.10 0.47
Replicate 4 18.22 23.36 5.14 1.16 0.45
Replicate 5 17.44 23.16 5.72 1.58 0.33
Replicate 6 18.54 23.79 5.25 1.01 0.50
AVERAGE 17.91 23.25 5.34 1.22 0.44

STDEV 0.53 0.70 0.35 0.35 0.10

Sample

HeLa/DDP

sh-NC

sh-BCYRN1

qRT-PCR data of BCYRN1 (GAPDH as internal reference)
Ct values



D
△Ct △△Ct relative expression

U6 miR-330-5p miR-330-5p miR-330-5p miR-330-5p
Replicate 1 14.43 22.54 8.11 -0.09 1.06
Replicate 2 13.54 21.78 8.24 0.04 0.97
Replicate 3 13.54 21.89 8.35 0.15 0.90
Replicate 4 14.42 22.54 8.12 -0.08 1.06
Replicate 5 13.64 21.99 8.35 0.15 0.90
Replicate 6 14.40 22.43 8.03 -0.17 1.13
AVERAGE 14.00 22.20 8.20 0.00 1.00

STDEV 0.46 0.35 0.13 0.13 0.09
Replicate 1 14.54 22.56 8.02 -0.09 1.06
Replicate 2 14.42 22.76 8.34 0.10 0.93
Replicate 3 13.42 21.79 8.37 0.02 0.99
Replicate 4 13.60 21.78 8.18 0.06 0.96
Replicate 5 14.65 22.88 8.23 -0.12 1.09
Replicate 6 14.45 22.50 8.05 0.02 0.99
AVERAGE 14.18 22.38 8.20 0.00 1.00

STDEV 0.53 0.48 0.14 0.09 0.06
Replicate 1 14.60 22.20 7.60 -0.51 1.42
Replicate 2 14.42 22.09 7.67 -0.57 1.48
Replicate 3 13.42 21.33 7.91 -0.44 1.36
Replicate 4 13.52 20.76 7.24 -0.88 1.84
Replicate 5 14.52 22.34 7.82 -0.53 1.44
Replicate 6 14.64 21.92 7.28 -0.75 1.68
AVERAGE 14.19 21.77 7.59 -0.61 1.54

STDEV 0.56 0.61 0.28 0.17 0.18

E
△Ct △△Ct relative expression

GAPDH HMGB3 HMGB3 HMGB3 HMGB3
Replicate 1 18.40 22.54 4.14 -0.07 1.05
Replicate 2 17.54 22.00 4.46 0.25 0.84
Replicate 3 17.54 21.78 4.24 0.03 0.98
Replicate 4 18.21 22.32 4.11 -0.10 1.07
Replicate 5 18.11 22.31 4.20 -0.01 1.01
Replicate 6 17.42 21.54 4.12 -0.09 1.07
AVERAGE 17.87 22.08 4.21 0.00 1.00

STDEV 0.42 0.38 0.13 0.13 0.09
Replicate 1 18.42 22.42 4.00 -0.14 1.10
Replicate 2 17.42 21.98 4.56 0.10 0.93
Replicate 3 18.42 22.69 4.27 0.03 0.98
Replicate 4 17.54 21.69 4.15 0.04 0.97
Replicate 5 18.11 22.60 4.49 0.29 0.82
Replicate 6 17.54 21.69 4.15 0.03 0.98
AVERAGE 17.91 22.18 4.27 0.06 0.96

STDEV 0.46 0.45 0.22 0.14 0.09
Replicate 1 18.54 23.44 4.90 0.76 0.59
Replicate 2 18.21 23.76 5.55 1.09 0.47
Replicate 3 17.54 22.90 5.36 1.12 0.46
Replicate 4 17.65 22.59 4.94 0.83 0.56
Replicate 5 18.33 23.49 5.16 0.96 0.51
Replicate 6 18.42 22.89 4.47 0.35 0.78
AVERAGE 18.12 23.18 5.06 0.85 0.56

STDEV 0.42 0.45 0.38 0.28 0.12

HeLa/DDP

sh-NC

sh-BCYRN1

Ct values

Sample

HeLa/DDP

sh-NC

sh-BCYRN1

Sample

qRT-PCR data of miR-330-5p (U6 as internal reference)
Ct values

qRT-PCR data of HMGB3 (GAPDH as internal reference)


