
Supplementary: 

 
S1. Differential gene expression in ileum and colon microtissues in PREDICT96. 

Differentiation markers between colon and ileum micro-tissues was compared by 

changes in gene expression of key tissue specific markers (ileum: APOA, LYZ, REG3A, 

SI; colon: MUC2, MUC5AC, MUC1, MUC4). Quantitative RT-PCR measurement of 

gene expression is reported as relative to expression of the housekeeping gene β-

ACTIN for each sample. In all cases, error bars represent standard error of the mean. A 

two-tailed unpaired t-test was used to analyze tissues grown in PM versus DM with an α 

= 0.05 (* p<0.05, ** p < 0.01, *** p < 0.005, **** p< 0.0001). N = 3-8. 

 

 

 

 



 
Figure S2: Response of colon epithelial monolayers to cytokine exposure. 

Epithelial monolayers developed TEER over 7 days, and then were treated with 

cytokines for 24 hours, washed, and allowed to recover for an additional 48 hours. 

TEER was measured daily over the course of the experiment, indicated by development 

of a monolayer with consistent resistance by day 5/6.  Note that day 5 data were not 

collected for Donor B in this case.  During the period of cytokine treatment and closely 

spaced TEER measurements, the TEER dropped (day 7-8), but then recovered 

following removal of cytokines. 

 



 

0

374

421

482

412

458

434

399

380

424

419

442

402

407

415

395

396

398

387

418

426

388

346

285

416

395

394

395

396

390

419

353

403

379

390

373

356

369

375

355

387

381

385

400

352

350

403

325

336

323

389

402

140

206

286

21

348

355

325

391

336

317

401

52

331

396

364

0

358

79

260

253

339

349

330

333

366

331

312

278

317

319

321

298

330

383

372

281

308

327

208

367

323

336

93

344

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

0 HOURS

0

100

200

300

400

500
0

314

311

358

314

374

319

308

189

332

372

389

359

349

342

276

267

372

386

368

363

340

303

302

321

352

392

350

328

337

320

261

236

342

330

333

327

352

355

287

294

302

338

388

338

363

335

215

244

244

286

305

117

93

198

13

326

267

274

334

307

266

314

34

298

329

317

0

292

70

224

167

277

319

295

288

297

274

271

242

267

303

282

250

274

309

285

227

235

282

185

305

274

259

76

256

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

2 HOURS

0

100

200

300

400

500

0

189

202

313

257

344

309

287

107

210

275

263

324

319

338

192

117

305

319

326

330

349

221

296

232

298

337

322

322

324

319

215

204

332

303

327

320

349

354

272

231

287

333

395

311

328

331

214

118

167

178

194

104

0

182

18

146

91

177

167

183

238

252

31

220

151

203

53

231

69

223

159

250

217

201

239

311

277

251

257

281

263

259

179

287

286

256

204

223

268

189

317

272

279

76

254

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

4 HOURS

0

100

200

300

400

500
0

84

145

273

188

306

287

268

77

113

206

168

320

307

337

190

86

238

259

260

332

384

110

302

157

286

327

317

323

338

356

142

172

278

264

340

305

359

370

236

221

300

354

387

325

371

338

226

63

82

103

120

93

0

121

25

78

46

118

75

102

185

182

33

131

72

141

58

155

66

206

140

177

164

133

188

292

271

187

222

255

184

247

154

242

255

255

186

220

263

189

341

279

287

76

279

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

6 HOURS

0

100

200

300

400

500

0

51

42

62

59

89

121

99

58

49

53

58

109

146

146

57

56

79

66

79

88

159

53

135

70

104

85

169

244

152

221

61

79

94

102

266

171

319

279

114

201

273

245

317

314

304

318

179

41

27

57

51

52

0

37

37

33

22

37

36

43

58

59

27

44

31

47

72

60

57

107

91

79

76

61

103

138

139

109

133

79

56

75

90

173

110

197

159

116

212

126

235

240

256

76

284

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

12 HOURS

0

100

200

300

400

500
0

46

31

28

43

27

30

0

53

36

26

23

45

47

34

39

49

32

30

43

23

40

40

41

48

39

42

45

38

52

61

44

56

36

40

65

78

152

112

78

81

122

140

187

268

305

291

144

60

47

59

58

38

0

40

49

44

29

28

33

17

25

32

27

41

29

22

72

22

25

48

48

36

54

27

36

33

33

48

68

27

20

19

32

41

18

52

70

56

72

93

90

175

201

77

237

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

24 HOURS

0

100

200

300

400

500

0

20

14

10

47

36

88

0

26

21

30

31

73

57

81

85

24

29

44

71

44

94

53

106

31

88

63

97

95

109

377

92

87

61

93

375

274

513

481

422

250

487

496

496

472

489

468

467

20

6

27

30

10

6

12

23

18

9

10

19

1

15

8

12

15

25

17

62

13

20

56

30

21

39

17

35

32

36

60

147

8

6

6

29

41

11

81

173

55

60

107

100

371

195

118

398

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

48 HOURS

0

100

200

300

400

500
0

29

16

24

70

77

139

0

35

29

29

52

165

74

148

276

37

64

56

149

91

331

65

359

52

107

78

301

188

359

480

375

97

89

200

412

463

478

480

411

382

488

486

448

458

401

402

305

36

20

38

37

11

16

23

30

28

17

16

21

6

22

19

19

23

36

19

65

17

38

54

37

30

45

21

34

54

43

64

168

24

12

16

34

49

36

186

255

54

49

102

95

306

350

142

424

10
00

20
0

40 8 1.
6

0 10
00

20
0

40 8 1.
6

0

100

33

11

3.7

1.2

0.41

0.14

0

Donor A Donor B

T
E

E
R

 (
Ω

·c
m

2
)

72 HOURS

0

100

200

300

400

500



Figure S3: Heat maps of TEER measured across the entire period of damage and 

recovery.  TEER measurements were collected throughout the period of damage (0-24 

hr) and recovery (up to 72 hr) as outlined in Figure 3.  Time points for each heat map 

are indicated above the grid.  Relative TEER is highlighted as indicated by the range 

map on the right of each grid, and exact TEER for each well is indicated in white 

numbers within each well.  



 
Figure S4. Combined TNF-α and IFN-γ dosing impacts colon micro-tissue 

permeability and IL-8 secretion  a) Established colon micro-tissues (verified by high 

TEER) were exposed for 12 hours to IFN-γ doses and then replaced with the tracer dye 



molecules under recirculation. Permeability was assayed as fluorescent tracer transfer 

from top to bottom channel after 6 hours. Values are displayed as percent of tracer in 

bottom channel to quantify probe transfer across the epithelial barrier of micro-tissues 

derived from 3 colon donors. Results of 0.4 kDa lucifer yellow (LY), 4 kDa FITC-dextran 

and 40 kDa TRITC-dextran transfer are shown for high and low doses of IFN-γ 

compared to untreated controls. All error bars represent standard error of the mean. A 

one-way ANOVA with α = 0.05 was utilized to compare dose responses within a group 

unique to each donor, cytokine dose curve, and tracer. Post hoc analyses were 

performed with Tukey’s multiple comparisons test after ANOVA. (ns not significant, * 

p<0.05, ** p < 0.01, *** p < 0.005, **** p< 0.0001.  N = 4). (b) Following damage to colon 

micro-tissues, media was collected from microfluidic chambers and IL-8 was measured 

using a commercial ELISA assay kit. All error bars represent standard error of the 

mean. A one-way ANOVA was performed with an α = 0.05 and Dunnett’s multiple 

comparisons test was used to compare cytokine stimulation conditions to the untreated 

control for each donor. (ns not significant, * p<0.05, ** p < 0.01, *** p < 0.005, **** p< 

0.0001. N = 3). 

 


