Supplement 1 to the article: M. V. Skaptsov, M. G. Kutsev, S. V. Smirnov, A. V. Vaganov, O. V. Uvarova, A. I. Shmakov “Standards in plant flow
cytometry: an overview, polymorphism and linearity issues”

Table 1

The list of plant species and varieties used

Abb. Species Variety Source

R.s. Raphanus sativus L. Saxa Institute of Experimental Botany of the Czech Academy of Sciences

S.L. Solanum lycopersicum L. Stupicke polne rane | Institute of Experimental Botany of the Czech Academy of Sciences

G.m. Glycine max (L.) Merr. Polanka Institute of Experimental Botany of the Czech Academy of Sciences

B.p. Bellis perennis L. Unknown South-Siberian botanical garden

Z.m. Zea mays L. CE777 Institute of Experimental Botany of the Czech Academy of Sciences

P.s. Pisum sativum L. Ctirad Institute of Experimental Botany of the Czech Academy of Sciences
Epipremnum aureum (Linden & André)

E.a. G.S.Bunting Marble Queen Commercial variety

H.v. Hordeum vulgare L. Ditta Institute of Experimental Botany of the Czech Academy of Sciences

S.c. Secale cereale L. Tatiana South-Siberian botanical garden

V.1 Vicia faba L. Inovec Institute of Experimental Botany of the Czech Academy of Sciences

A.c. Allium cepa L. Stuttgarter Riesen South-Siberian botanical garden

A.t. Arabidopsis thaliana (L.) Heynh. Columbia Siberian Institute of Plant Physiology and Biochemistry (SIPPB SB RAS)

O.s. Oryza sativa subsp. japonica Shig.Kato Unknown South-Siberian botanical garden

F.b. Ficus benjamina L. Unknown South-Siberian botanical garden

E.j. Euonymus japonicus Thunb. Microphyllus South-Siberian botanical garden

P.h. Petunia hybrida (Hook.) Vilm. Zodiak South-Siberian botanical garden

S.p. Solanum pseudocapsicum L. Unknown South-Siberian botanical garden

P.c. Petroselinum crispum (Mill.) Fuss Moss Curled 2 Commercial variety

C.c. Chlorophytum comosum (Thunb.) Jacques comosum South-Siberian botanical garden

A.a. Agave americana L. aureomarginata South-Siberian botanical garden

ALf, Allium fistulosum L. Unknown South-Siberian botanical garden

Alt. Allium tubersum Rottler ex Spreng. Unknown South-Siberian botanical garden

T.r. Trifolium repens L. Rivendell Commercial variety

H.a. Haemanthus albiflos Jacq. Unknown South-Siberian botanical garden




Table 2
Individual measurements

Tris-MgCl buffer

LBO01 buffer

Ottol-II buffers

2 9 §S B9 B9[¥S §S ES B9|§S ¥ B9 B9

s ® o3, g =5 P3| &eE 2@ =<3 w3 |é@ &@ =<2 P=3

g <E “F ©L =L |8F SF oL gL |SF SF CL =

2 E& E& g5 EE|E%2 52 gE Es(EE2 SR g5 E:

= 5§90 288 285 |[§E §9 288 &8 |5E 5§59 288 £8

= 2 2c = = 2 ¢ = = £ ¢ =

g & e £ & & £ & e

(=% & =9 =9 =9 &

Petunia hybrida 'Zodiak'’ R.s. 280 251 313 262 279 251 312 261 | 285 256 3.08 256

S.L 2.94 2.61 3.12 2.61 294 260 311 2.60| 289 256 3.07 256

B.p. 2.80 2.62 3.12 2.62 279  2.61 311 261 | 280 261 311 261

P.c. 3.08 3.10  2.60 3.06 3.09 259 3.03 3.06 2.56

P.s. 310 274 3.10 2.64 310 273 310 263 | 3.04 268 3.04 258

Mean 2C. pg 2.95 2.62 3.11 2.62 294  2.61 311 261 | 292 260 3.06 257

SD 0.13 0.09 0.01 0.01 0.13 009 001 0.02| 010 0.06 0.03 0.02

CV.% 443 357 031 056 445 355 031 0.62] 340 223 095 0.84

2C = RMSE. pg (R2/MAPE. %) Corr. value
used (HML-based) 3.089 + 0.049 (1.000/0.66)
2C = RMSE. pg (R2/MAPE. %). Corr. value

used (O. s.-based) 2.606 = 0.042 (1.000/0.74)

Solanum S.1L 270 239 286 239 268 237 284 237| 265 235 281 235

pseudocapsicum B.p. 2.56 239 283 2.39 254 238 281 238 255 239 282 239

P.c. 2.80 2.80 2.37 2.81 281 239 | 281 281 238

Z.m. 2.73 284 241 2.73 284 240 | 2.74 285 241

P.s. 280 247 280 237 280 247 280 237| 280 247 280 238

Mean 2C. pg 2.72 242 2.82 2.39 271 240 282 238)| 271 240 282 238

SD 0.10 0.04 0.03 0.02 0.11 005 0.02 0.01] 011 006 0.02 0.02

CV.% 3.58 1.79 098  0.64 399 226 071 0.60| 4.07 266 058 0.89

2C £ RMSE. pg (R2/MAPE. %) Corr. value
used (HML-based)

2.835+0.035(1.00/0.55)




2C £ RMSE. pg (R2/MAPE. %). Corr. value
used (O. s.-based)

2.606 + 0.042 (1.000/0.74)

Bellis perennis Rs. 3.29 2.95 3.73 3.10 324 291 368 3.05| 348 313 377 3.3
S.L 3.56 3.15 3.78 3.15 348 3.08 370 3.08| 356 315 378 3.15
G.m. 3.76 3.13 3.76 3.13 374 311 374 3.11| 376 312 376 3.12
P.c. 3.72 3.76 3.13 3.77 377 318 | 3.72 372 3.10
Z.m. 3.59 3.78 3.14 3.59 378 3.14| 3.55 374 3.1
P.s. 3.77 3.32 3.77 3.17 378 333 378 3.8 | 3.71 328 371 3.3
E.a. 3.15 3.80 3.15 3.14 378 3.14 312 376 3.12
Mean 2C. pg 3.62 3.14 3.77 3.14 360 311 374 313 | 3.63 316 3.75 3.12
SD 0.18 0.13 0.02 0.02 021 0.15 0.04 005| 0.11 007 0.02 0.02
CV. % 5.06 4.17 0.54 0.75 588 485 1.10 155| 3.15 208 0.64 049

2C £ RMSE. pg (R2/MAPE. %) Corr. value

used (HML-based) 2.835 £ 0.035(1.00/0.55)

2C £ RMSE. pg (R2/MAPE. %). Corr. value

used (O. s.-based) 2.386 £ 0.03 (1.00/0.54)

Ficus benjamina R.s. 0.98 0.88 1.09 0.88 097 087 1.07 087 099 089 1.09 0.89
S.L 1.02 0.91 1.08 0.91 1.00 088 1.05 088]| 1.00 089 1.06 0.89
G.m. 1.07 0.89 1.07 0.89 1.07 089 1.07 089 | 1.08 090 1.08 0.90
B.p. 0.96 0.89 1.05 0.89 096 089 1.06 089 | 095 089 1.05 0.89
Mean 2C. pg 1.01 0.89 1.07 0.89 1.00 088 1.06 088 ]| 1.00 089 1.07 0.89
SD 0,05 0,01 0,01 0,01 0,05 0,01 0,01 001 0,05 000 0,02 0,00
CV. % 5.00 1.05 1.34 1.05 514 116 086 1.16| 548 056 1.78 0.56

2C = SD, pg (CV,%) Corr. value used (HML-

based) 1.069 £ 0.014 (1.32)

2C = SD, pg (CV,%) Corr. value used (O. s.-

based) 0.888 £ 0.009 (0.97)

Allium fistulosum E.a. 21.33 2538 21.33 21.19 2521 21.19 21.49 25.57 21.49
P.s. 2494 22,00 2494 21.18 | 25.00 22.05 25.00 2122|2533 2234 2533 21.50
H.v. 24.96 2496 2149 | 25.03 25.03 21.55 | 24.97 2497 21.49
V.f. 25.02 2214 25.02 2146 | 25.06 22.17 25.06 2149|2533 2241 2459 21.73
A.c. 2488 2192 2488 21.33 | 25.05 22.08 25.05 2149|2478 21.83 2478 21.25




Mean 2C. pg 2495 21.85 25.04 2136 | 25.03 21.87 25.07 2139|2510 2202 2505 21.49
SD 0.06 0.35 0.20 0.13 0.03 046 0.08 0.17| 027 043 040 0.17
CV. % 0.24 1.62 0.79 0.59 0.11 209 033 079 1.09 198 1.60 0.79

2C = RMSE. pg (R2/MAPE. %) Corr. value

used (HML-based) 25.004 +0.150(1.00/0.661)

2C = RMSE. pg (R2/MAPE. %). Corr. value

used (O. s.-based) 21.426 +£0.131 (1.00/0.597)

Secale cereale 'Tatiana’ Z.m. 15.46 16.07 13.67 15.57 16.18 13.76 | 15.87 16.50 14.03
P.s. 16.28 1436 16.28 13.82 16.50 14.55 16.50 14.01 | 16.77 14.80 16.77 14.24
H.v. 16.15 16.15 13.90 | 16.08 16.08 13.84 | 16.21 16.21 13.96
V£ 16.04 14.19 16.04 13.76 16.05 1420 16.05 13.77 | 16.40 14.51 1640 14.07
A.c. 16.39 1444 1639 14.06 16.33 1439 16.33 14.00 | 16.57 14.60 16.57 14.21
Mean 2C. pg 16.07 1433 16.19 13.84 | 16.11 1438 16.23 13.88 | 16.37 14.63 16.49 14.10
SD 0.36 0.13 0.15 0.15 035 0.18 0.19 0.12| 034 0.15 021 0.12
CV. % 2.25 0.89 0.90 1.06 219 123 115 088 | 211 1.01 126 0.86

2C £ RMSE. pg (R2/MAPE. %) Corr. value 16.312 £ 0.256 (1.00/1.03)

used (HML-based)

2C £ RMSE. pg (R2/MAPE. %). Corr. value | 13.966 +0.207(1.00/0.89)

used (O. s.-based)

Allium tuberosum V.f. 64.66 5720 64.66 5547 | 64.07 56.68 64.07 5496 | 65.12 57.61 65.12 55.86
S.c. 64.28 64.28 55.19 | 64.14 64.14 55.07 | 64.43 64.43 5532
Af 64.73  55.57 64.84 55.66 64.57 5543
Mean 2C. pg 64.47 64.56 5541 64.11 64.35 5523 | 64.78 64.71 55.54
SD 0.272 0.245 0.197 | 0.048 0.426 0.377 | 0.491 0.368 0.289
CV. % 0.42 0.38 0.36 0.08 0.66 0.68 | 0.76 0.57 0.52

2C = SD, pg (CV,%) Corr. value used (HML-

based) 64.540 £ 0.343(0.53 %)

2C = SD, pg (CV,%) Corr. value used (O. s.-

based) 55.393 £ 0.289 (0.52 %)

Solanum tuberosum S.L 3.61 3.19 3.82 3.19 355 315 377 315 3.60 319 382 3.19
G.m. 3.79 3.15 3.79 3.15 377 313 377 313 | 378 3.14 378 3.14
P.c. 3.81 3.84 3.25 3.80 383 324 | 3.72 376  3.18




Z.m. 3.67 3.83 3.24 3.65 381 323 | 3.63 379 3.20
P.s. 3.79 3.34 3.79 3.22 379 334 379 322 377 333 377 320
Mean 2C. pg 3.73 3.23 3.82 3.21 371 321 380 3.19| 3.70 322 378 3.18
SD 0.09 0.10 0.03 0.04 0.11  0.12 0.03 0.05| 0.08 0.10 0.02 0.03
CV. % 2.36 3.17 0.67 1.31 2.88 36 074 154 | 223 3.0 0.59 0.80

2C + RMSE. pg (R2/MAPE. %) Corr. value | 3.800 + 0.034 (1.00/0,034)

used (HML-based)

2C + RMSE. pg (R2/MAPE. %). Corr. value | 3.200 + 0.032(1.000/0,80)

used (O. s.-based)

Chlorophytum commosum P.s. 2433 2146 2433 20.65| 2422 2137 2422 20.56|24.52 21.63 2452 20.82
V.f. 2378 21.04 23.78 20.40 | 23.86 21.11 23.86 2047|2432 21.51 2432 20.86
A.c. 23.76 2093 23.76 20.37 | 23.88 21.05 23.88 2048 |24.10 21.24 24.10 20.67
Mean 2C. pg 23.96 21.14 2396 2048 | 2399 21.17 2399 2051|2431 21.46 2431 20.78
SD 0.322 0.278 0322 0.154 | 0202 0.170 0.202 0.052 | 0.209 0.201 0.209 0.101
CV. % 1.35 1.31 1.35 0.75 0.84 080 0.84 025| 08 093 086 0.49

2C + RMSE. pg (R2/MAPE. %) Corr. value | 23.993 +0.22 (1.00/0.63)

used (HML-based)

2C + RMSE. pg (R2/MAPE. %). Corr. value | 20.553 +0.191 (1.00/0.635)

used (O. s.-based)

Epipremnum aureum S.L 9.08 8.04 9.62 8.04 916 811 971 811 | 9.10 806 9.64 792
G.m 9.42 7.83 9.42 7.83 9.68 8.04 968 8.04| 9.66 803 9.66 8.03
B.p 8.62 8.06 9.48 8.06 860 8.04 946 804 | 8.68 811 954 824
P.c. 9.51 9.60 8.12 9.65 9.73 823 | 9.39 948  8.01
V£ 9.42 8.34 9.42 8.08 948 838 948 813 | 935 827 935 8.02
A.c. 9.49 8.36 9.49 8.14 953 840 953 817 | 946 834 946 8.12
Mean 2C. pg 9.26 8.12 9.51 8.04 935 820 9.60 812 | 927 816 952 8.06
SD 0.35 0.22 0.09 0.11 041 0.18 0.12 0.08]| 034 0.14 012 0.11
CV. % 3.78 2.77 0.90 1.40 439 221 129 093 | 3.71 1.67 126 1.36

2C £ RMSE. pg (R2/MAPE. %) Corr. value
used (HML-based)

2C £ RMSE. pg (R2/MAPE. %). Corr. value
used (O. s.-based)

9.507 +0.118 (1.00/0.87)

8.115 + 0.098 (1.00/0.86)




Schefflera arboricola ( Heptapleurum
arboricola Hayata) S.L 4.45 394 471 3.94 445 394 472 394 | 445 394 472 39
G.m 4.72 392 472 3.92 475 395 475 395| 480 399 480 3.99
B.p 4.24 396  4.66 3.96 422 394 464 394 | 429 401 472 401
Z.m. 4.53 4.74 4.01 4.49 469 397 | 447 4.67 3.95
P.s. 4.67 412  4.67 3.97 476 420 476 4.04| 466 411 466 395
E.a. 392 4.67 3.92 398 474 3098 391 465 3091
Mean 2C. pg 4.52 397 4.69 3.95 454 400 472 397 | 453 399 470 396
SD 0.19 0.08 0.03 0.03 023 0.11 0.05 004| 020 0.07 0.06 0.04
CV. % 4.28 2.12 0.70 0.81 504 280 098 099| 436 188 122 090
2C + RMSE. pg (R2/MAPE. %) Corr. value | 4.702 £+ 0.056 (1.000/0.69)
used (HML-based)
2C + RMSE. pg (R2/MAPE. %). Corr. value | 3.963 + 0.056 (1.000/0.69)
used (O. s.-based)
Euonimus japonicus F.b. 0.69 0.57 0.69 0.57 0.69 0.57
R.s. 0.63 0.56 0.69 0.56 063 057 070 057 0.62 056 069 0.56
S.L 0.65 0.57 0.69 0.57 0.65 058 0.69 058 063 056 067 0.56
0.64 0.57 0.69 0.57 0.64 057 0.69 057 063 056 068 0.56
0.01 0.01 0.00 0.01 0.02 0.01 0.00 0.01] 0.01 000 0.01 0.01
2.30 1.27 0.57 0.90 244 141 048 1.00| 097 006 159 1.25
2C + RMSE. pg (R2/MAPE. %) Corr. value | 0.569 +0.006 (1.12)
used (HML-based)
2C + RMSE. pg (R2/MAPE. %). Corr. value | 0.688 £ 0.007 (1.09)
used (O. s.-based)
Trifolium repens 'Rivendell’ S.L 2.20 1.95 2.33 1.95 220 195 233 195 222 196 235 196
B.p. 2.08 1.94 229 1.94 207 193 228 193] 212 198 234 198
P.c. 2.37 2.37 2.00 2.39 239 202 231 231 195
Mean 2C. pg 221 1.94 2.33 1.96 222 194 233 197 | 221 197 233 197
SD 0.15 0.00 0.04 0.03 0.16 0.01 0.05 0.05]| 0.09 001 0.02 0.01
CV. % 6.59 0.19 1.59 1.73 730 052 229 242| 427 071 0.89 0.74

2C £ RMSE. pg (R2/MAPE. %) Corr. value

2.326 £ 0.064 (0.997/1.184)




used (HML-based)

2C £ RMSE. pg (R2/MAPE. %). Corr. value

used (O. s.-based)

1.950 + 0.052 (0.997/1.134)

Notes
R.s. S.1. G.m B.p. Z.m P.s. E.a. H.v. S.c. V.f. A.c. F.b. P.c. ALf. Alt.
Original HML-
based value 1,11 1,96 2,5 3,38 | 5,433 9,09 10,43 16,2 26,9 34,89
Original O.s.-
based value 0,997 | 1,735 | 2,077 | 3,159 8,018 | 7,991 23,796 30,75
1,225 (1,246
Corrected in this | in Tris
work Dolezel buffer/1,201
value in Otto 2,077 2,5 3,732 | 5,646 9,09 | 9,507 | 10,43 16,19 26,9 34,89 | 1,07 4,5 | 25,004 | 64,54
Corrected in this | 1,04in Tris
work Vesely buffer/0,997
value in Otto 1,735 | 2,077 | 3,159 | 4,778 | 7,717 | 7,991 | 8,975 13,966 | 23,075 29,92 | 0,888 | 3,806 | 21,426 | 55,393

Bold - new or
corrected value




Table 3
Mean ratios of the pairs of standards

Pairs of standard

Mean Ratios

Pairs of standard

Mean Ratios

Pairs of standard

Mean Ratios

A.t/E]. 0,531 | A.c./E.a. 0,272 | S.p./B.p. 0,755
A.t./F.b. 0,342 | B.p./H.v. 0,351 | S.p./P.c. 0,624
A.t/R.s. 0,299 | P.c./H.v. 0,424 | S.p./Z.m. 0,504
A.t./S.1. 0,176 | P.s./H.v. 0,860 | S.p./P.s. 0,308
R.s./S.1. 1-step 0,598 | H.v./V.1. 0,390 | S.I/S.t. 0,546
R.s./G.m.1 -step 0,504 | H.v./A.c. 0,300 | G.m./S.t. 0,661
R.s./P.c. 1-step 0,278 | Z.m./S.c. 0,348 | S.t./P.c. 0,847
R.s./S.1. 2-step 0,578 | P.s./S.c. 0,550 | S.t./Z.m. 0,672
R.s./B.p. 1-step 0,336 | H.v./S.c. 0,646 | S.t./P.s. 0,416
R.s./B.p. 2-step 0,319 | S.c./V.f. 0,601 | P.s./C.c. 0,373
S.1/G.m. 0,834 | S.c./A.c. 0,471 | C.c./V.f. 0,892
S.1/B.p. 0,553 | E.a./V.f. 0,348 | C.c./A.c. 0,685
S.1/P.c. 0,460 | P.s./V. . 0,334 | V.f/Alt 0,416
S.1./Z.m. 0,371 | P.s./A.c. 0,257 | S.c./Al.t. 0,252
S.L/P.s. 0,230 | V.f/A.c. 0,771 | Af/Alt 0,386
B.p./P.s. 0,407 | E.j./E.b. 0,644 | E.a/A.f. 0,375
G.m./P.s. 0,269 | E.j./R.s. 0,566 | P.s./Af. 0,362
G.m./B.p. 0,666 | E.j./S.1. 0,329 | Hv./A.f. 0,418
G.m./P.c. 0,551 | F.b./R.s. 0,883 | A.f/V.f. 0,934
B.p./P.c. 0,825 | F.b./S.1. 0,514 | Af/A.c. 0,714
P.c./P.s. 0,495 | F.b./G.m. 0,430 | A.f/H.a. 0,342
G.m/Z.m. 0,457 | F.b./B.p. 0,282 | V.f./H.a. 0,370
P.c./Z.m. 0,793 | R.s./P.h. 0,395 | ALt/H.a. 0,895
Z.m./P.s. 0,614 | S.1./P.h. 0,670

S.1/E.a. 0,215 | P.h./B.p. 0,828

G.m./E.a. 0,261 | P.h./P.c. 0,686




B.p/E.a. 0,392 | P.h./Zm. 0,543
P.c./E.a. 0,469 | P.h./Ps. 0,339
V.f/E.a. 0,350 | S.1./S.p. 0,732




