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Fig. S2 A BIC (basecalling information content) heatmap of a flow cell
that experienced incomplete reagent replacement. Every red dot is a
FOV (field of view) that evaluated as not good enough for basecalling.
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314
315  Fig. S3. The schematic of a die for thin-layer reagent coating. Courtesy:

316  FOM Technologies.
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320 Fig. S4. Uniformity and thickness test of reagent coating. (a) PET strip
321 with writing by Acrotest pens to determine surface tension. Thickness
322 display of PET membrane (100 um) without (b) and with (c) reagent coating

323 using (d) Thickness determination platform based on a Keyence sensor of

324 LKGI150.
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335  Fig. SS. The images of a sequencing chip with two strips of 20 pm
336 thick tape that act as spacers.
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340 Fig. S6 Replacing a fluorescent layer on the biochip with a buffer by
341 advancing the PET strip.
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343 Calculation of reagent layer thickness for one NGS cycle

344  Expensive contents in NGS reagents include enzymes and dANTP (N stands for A, T, C,
345 (). Since enzymes act as catalyst in biochemical reactions, we calculate dNTP
346  consumption as follows:

347

348  The DNA nanoballs are patterned on the biochip to form a matrix with distance of 700
349  nm of two adjacent DNBs, assuming we have a 7 CM by 7 CM biochip, then:

350  Spot number =7 CM x 7 CM + (700 nm x 700 nm) = 10'°

351

352 Assuming every DNB needs one fluorescent base (either A, C, T or G) in a cycle, and
353  assuming consumption of A, C, T, G is the same for each cycle, and assuming each DNB
354 needs ~1000 same fluorescent bases, then:

355  Consumption of bases of A, C, T or G = 10!+ 4 x 1000 = 2.5x10'?

356

357  For a normal bioreaction, the working concertation of ANTP is 0.5 umol/L, then:

358  dNTPin 1 Lreagent =6.02 x 102 x 0.5 x 10°=3.01 x 10"/

359  then total bases of A, C, T, or G in 1 L reagent=3.01 x 10'7 x 4=1.2x 10"

360

361 Fora7 CM x 7 CM chip,

362  dNTP reagent thickness of I L=10CM x 10CM x I0CM +7 CM x 7 CM = 20.4 CM
363 =2.04x10° um

364

365  So, the total number of bases in 1 pum thick ANTP reagent = 1.2 x 10'® + (2.04 x 10%) =
366 5.88e"?

367

368  Then, The required thickness of ANTP reagent = 2.5x10'% + 5.88x10'? = 0.425x1073 =
369 0425 um

370

371  The state-of-the-art flow-cell technique has a gap of 100 pum, assuming the buffer
372 exchange rate is 5X, the actual reagent thickness of ANTP reagent = 100 pm x 5 = 500
373 pum.

374

375  The usage of reagent in state-of-the-art flow cell technology= 0. 425 pm + 500 um =
376 8.5x10%=10.08 %

377

378  The reagent thickness of SCT is 20 pm and exchange ratio is 2X, then

379  the usage of reagentis 0. 425 ym +20 pum x2=1%

380

381  Assuming 2 um SCT is viable, then the usage of reagent is 0. 425 ym + 2 pm x 2 =10 %
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