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Table 20. Examples of carotenoid hydroxy ase polypeptides.

Accession GI

Number Number Description

AAC44852 1842246 b-carotene hydroxylase

AAC49443 1575296 beta-carotene hydroxylase [Arabidopsis thaliana]
AADS4243 5852870 carotenoid hydroxylase [Haematococcus pluvialis]
AAG10430 9971820 beta hydroxylase [Tagetes erecta]

AAGI10793 9988836 beta-carotene hydroxylase [Citrus unshiu]
AAG33636 11245486 beta-carotene hydroxylase [Citrus unshiu]

AAL80006 19071768  beta carotene hydroxylase [Sandersonia aurantiaca)
AAM44971 21280903 putative beta-carotene hydroxylase [Arabidopsis thaliana]
AAMS1300 21436107 putative beta-carotene hydroxylase [Arabidopsis thaliana]
AAM77007 21734857 beta-carotene hydroxylase [Vitis vinifera]

AANS8S5601 27228295 Beta-Carotene Hydroxylase [Pantoea stewartii]
AAQ0S53295 28911949 carotenoid hydroxylase [Haematococcus pluvialis]
AAS48097 44887642 beta-carotene hydroxylase [Citrus sinensis]
AASS55552 45184599 putative beta-carotene hydroxylase [Brassica rapa]
AAS88426 46326968 beta-carotene hydroxylase [Glycine max]

AAT48741 49036137 beta-carotene hydroxylase [Citrus sinensis]
AATS84408 50844570 beta carotene hydroxylase [Crocus sativus]
AAV85452 56267980 beta-ring oxygenase AdKetol [Adonis palaestina]
AAV85453 56267982 beta-ring oxygenase AdKeto2 [Adonis palaestina]
BAA14129 216687 crtZ [Pantoea ananatis]

BAB79605 18143450 crtZ [Pantoea agglomerans pv. milletiae]

BAC77670 31790567 gamma-carotene hydroxylase [marine bacterium P99-3]
BAD07283 40809749  beta-ring hydroxylase [Citrus sinensis]

BAD07291 40809765 beta-ring hydroxylase [Citrus limon]

CAA70427 2956671 beta-carotene hydrolase [Capsicum annuum]
CAA70888 2956717 beta-carotene hydroxylase 2 [Capsicum annuum]
CAB55625 5870598 beta-carotene hydroxylase [Lycopersicon esculentum]
CAB55626 5870600 beta-carotene hydroxylase [Lycopersicon esculentum]
CABS56060 5912293 carotene hydroxylase [Paracoccus marcusii]
CAC06712 9968545 beta-carotene hydroxylase [Narcissus pseudonarcissus]
CAC95130 33145986 beta-carotene hydroxylase [Crocus sativus]
EAB30128 42926157 unknown [environmental sequence]

EAC49462 43167766 unknown [environmental sequence]

EAC86129 43241003 unknown [environmental sequence]

EAD61089 43395962 unknown [environmental sequence]

EAD76156 43443111 unknown [environmental sequence]

EAD88640 43467793 unknown [environmental sequence]

EAE27903 43546376 unknown [environmental sequence]

EAE28203 43546980 unknown [environmental sequence]

EAE78743 43647896 unknown [environmental sequence]

EAF12173 43714211 unknown [environmental sequence]

EAH29370 44130906 unknown [environmental sequence]

EAH44202 44158360 unknown [environmental sequence]

EAI00766 44256844 unknown [environmental sequence]

EAI29017 44298625 unknown [environmental sequence]

EAJ30844 44443849 unknown [environmental sequence]

EAJ72524 44504516 unknown [environmental sequence]

EAK10611 44559981 unknown [environmental sequence]

EAKS3455 44620561 unknown [environmental sequence]

EAK63955 44635271 unknown [environmental sequence]
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Table 21. Examples of astaxanthin synthase polypeptides and putative astaxanthin synthase
polypeptides.

ACCESSION | GI PROTEIN DESCRIPTION

AAMS56288 21501451 | Astaxanthin synthase [ Xanthophyllomyces dendrorhous]

Cytochrome P450, putative [Cryptococcus neoformans var. neoformans
XP 571276 58268240 | JEC21]

hypothetical protein CNBF3400 [Cryptococcus neoformans var.
EAL20013 50257304 | neoformans B-3501A]

XP 401804 49075484 | hypothetical protein UM04189.1 [Ustilago maydis 521]

XP 397817 49067054 | hypothetical protein UM00202.1 [Ustilago maydis 521]

XP 399595 49070612 | hypothetical protein UM01980.1 [Ustilago maydis 521]

XP 403279 49079218 | hypothetical protein UM05664.1 [Ustilago maydis 521]

XP 382294 46110473 | hypothetical protein FG02118.1 [Gibberella zeae PH-1]

XP 406021 49088382 | hypothetical protein AN1884.2 [Aspergillus nidulans FGSC A4]

XP 381224 46108332 | hypothetical protein FG01048.1 [Gibberella zeae PH-1]

XP 391479 46139577 | hypothetical protein FG11303.1 [Gibberella zeae PH-1]

conserved hypothetical protein [Cryptococcus neoformans var.
XP 569261 58264210 | neoformans JEC21]

hypothetical protein CNBB0620 [Cryptococcus neoformans var.
EAL22841 50260180 | neoformans B-3501A]

XP 359866 39940658 | hypothetical protein MG04911.4 [Magnaporthe grisea 70-15]

202 LCY Biotechnology Holding, Inc.

Ex. 1003
Page 203 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 204 of 471



WO 2008/042338

PCT/US2007/021092

Table 23. Examples of lycopene cyclase polypeptides, beta and epsilon subumts.

ACCESSION | GI PROTEIN DESCRIPTION
XP 001422490 | 145356548 | predicted protein [Ostreococcus lucimarinus CCE9901]
BAE94036 94481238 | lycopene epsilon cyclase (Diospyros kaki)
AAKO07431 12746307 | lycopene epsilon-cyclase [Adonis palaestina]
putative lycopene epsilon cyclase [Daucus carota subsp.
ABBS52073 79154988 | sativus]
Q38932 27735211 | Lycopene epsilon cyclase, chloroplast precursor
AABS53336 1399181 lycopene epsilon cyclase
AAG10428 9971816 epsilon cyclase [Tagetes erecta)
AAK07434 12746313 | lycopene epsilon-cyclase [Lactuca sativa]
AAMA45382 21360359 | epsilon cyclase [Tagetes erecta]
065837 11132841 | Lycopene epsilon cyclase, chloroplast precursor
AALG69394 18419661 | lycopene epsilon-cyclase [Spinacia oleraceal
BAE79549 87299433 | lycopene epsilon-cyclase [Chrysanthemum x morifolium]
putative lycopene epsilon-cyclase [Oryza sativa (japonica
XP 463351 50901836 | cultivar-group)]
AAS48096 44887640 | epsilon lycopene cyclase [Citrus sinensis]
AAX92679 62638188 | lycopene epsilon cyclase [Citrus maxima]
AAL92114 19569601 | lycopene epsilon-cyclase [Citrus x paradisi]
AAKO07433 12746311 | lycopene epsilon-cyclase [Solanum tuberosum]
AAL47019 17864021 | lycopene epsilon-cyclase [Citrus sinensis)
chloroplast lycopene epsilon-cyclase precursor
AAT46065 48686703 | [Chlamydomonas reinhardtii]
BAD07293 40809769 | lycopene epsilon-cyclase [Citrus limon]
BADO07285 40809753 | lycopene epsilon-cyclase [Citrus sinensis]
BADO07277 40809737 | lycopene epsilon-cyclase [Citrus unshiu]
EAJ62839 44489138 | unknown [environmental sequencel
putative lycopene beta cyclase [Taxodium distichum var.
BAE43547 73993068 | distichum]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43550 73993074 | distichum]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43557 73993088 | imbricarium]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43558 73993090 | imbricarium]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43553 73993080 | imbricarium]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43545 73993064 | distichum]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43556 73993086 | imbricarium]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43552 73993078 | distichum]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43560 73993094 | imbricarium]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43554 73993082 | imbricarium]
putative lycopene beta cyclase [Taxodium distichum var.
BAE43551 73993076 | distichum]
BAE43519 73993012 | putative lycopene beta cyclase [Cryptomeria japonica]
BAE43535 73993044 | putative lycopene beta cyclase [Cryptomeria japonical
BAE43541 73993056 | putative lycopene beta cyclase [Cryptomeria japonica]
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Table 24 Examp es of carotenoid glucosyltransferase polypeptides.

ACCESSION GI PROTEIN DESCRIPTION
AAA21261 148395 CrtX [Pantoea agglomerans]
AAN85597 27228291 | Zeaxanthin Glucosyl Transferase [Pantoea stewartii]
BAB79601 18143446 | crtX [Pantoea agglomerans pv. milletiae]
zeaxanthin glucosyl transferase [Enterobacteriaceae bacterium
AAZ73147 72536082 | DC413]
zeaxanthin glucosyl transferase [Enterobacteriaceae bacterium
AAZ73128 72536060 | DC260]
zeaxanthin glucosyl transferase [Enterobacteriaceae bacterium
AAZ73140 72536074 | DC416]
Q01330 231911 Zeaxanthin glucosyl transferase
UDP-glycosyltransferase, MGT [Trichodesmium erythraeum
ZP 006... 71674312 | IMS101]
NP 439972 16329244 | zeaxanthin glucosyl transferase [Synechocystis sp. PCC 6803]
EAH29368 44130903 | unknown [environmental sequence]
zeaxanthin glucosyl transferase, hypothetical protein
ZP 005... 67926135 | [Crocosphaera watsonii WH 8501]
hypothetical protein Cag_0447 [Chlorobium chlorochromatii
YP 378763 78188425 | CaD3]
Glycosyl transferase, group 1 [Pelodictyon phaeoclathratiforme
ZP 005... 68549418 | BU-1]
ZP 010... 85713606 | glycosyl transferase, group 1 [Nitrobacter sp. Nb-311A]
glycosyl transferase, group 1 [Nitrobacter winogradskyi Nb-
YP 317171 75674750 | 255]
ZP 006... 69929171 | Glycosyl transferase, group 1 [Nitrobacter hamburgensis X 14]
hypothetical protein OB2597 11541 [Oceanicola batsensis
ZP 009... 84500589 | HTCC2597]
hypothetical protein NAS141_12746 [Sulfitobacter sp. NAS-
ZP 009... 83953176 | 14.1]
ZP 009... 83942121 | hypothetical protein EE36 07793 [Sulfitobacter sp. EE-36]
YP 508020 89052569 | glycosyl transferase, group 1 [Jannaschia sp. CCS1]
ZP 010... 85704103 | hypothetical protein ROS217 13931 [Roseovarius sp. 217]
probable glycosyltransferase [Rhodobacter sphaeroides ATCC
ZP 009... 83370850 | 17025]
Glycosyl transferase, group 1 [Paracoccus denitrificans
ZP 006... 69934465 | PD1222]
ZP 009... 83949880 | probable glycosyltransferase [Roseovarius nubinhibens ISM]
YP 376237 78183803 | putative glycosyltransferase [Synechococcus sp. CC9902]
YP 376129 78183695 | probable glycosyltransferase [Synechococcus sp. CC9902]
hypothetical protein Plut_0365 [Pelodictyon luteolum DSM
YP 374296 78186253 | 273]
ZP 010... 87301651 | Putative glycosyltransferase [Synechococcus sp. WH 5701]
ZP 011... 88809938 | Putative glycosyltransferase [Synechococcus sp. WH 7805]
BAE47471 78483937 | carotenoid glucosyltransferase [Paracoccus sp. N§1106]
ZP 010... 87303273 | probable glycosyltransferase [ Synechococcus sp. WH 5701]
YP 376127 78183693 | probable glycosyltransferase [Synechococcus sp. CC9902]
hypothetical protein SAOUHSC_02880 [Staphylococcus
YP 501334 88196509 | aureus subsp. aureus NCTC 8325]
glycosyl transferase, group 2 family protein [Staphylococcus
YP 187370 57652300 | aureus subsp. aureus COL]
CAA66627 1340131u | nnamed protein product [Staphylococcus aureus]

208 LCY Biotechnology Holding, Inc.

Ex. 1003
Page 209 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 210 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 211 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 212 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 213 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 214 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 215 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 216 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 217 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 218 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 219 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 220 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 221 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 222 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 223 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 224 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 225 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 226 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 227 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 228 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 229 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 230 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 231 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 232 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 233 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 234 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 235 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 236 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 237 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 238 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 239 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 240 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 241 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 242 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 243 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 244 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 245 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 246 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 247 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 248 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 249 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 250 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 251 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 252 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 253 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 254 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 255 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 256 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 257 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 258 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 259 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 260 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 261 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 262 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 263 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 264 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 265 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 266 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 267 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 268 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 269 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 270 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 271 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 272 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 273 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 274 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 275 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 276 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 277 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 278 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 279 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 280 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 281 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 282 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 283 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 284 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 285 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 286 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 287 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 288 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 289 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 290 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 291 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 292 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 293 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 294 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 295 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 296 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 297 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 298 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 299 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 300 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 301 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 302 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 303 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 304 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 305 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 306 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 307 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 308 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 309 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 310 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 311 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 312 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 313 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 314 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 315 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 316 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 317 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 318 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 319 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 320 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 321 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 322 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 323 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 324 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 325 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 326 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 327 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 328 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 329 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 330 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 331 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 332 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 333 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 334 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 335 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 336 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 337 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 338 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 339 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 340 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 341 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 342 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 343 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 344 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 345 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 346 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 347 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 348 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 349 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 350 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 351 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 352 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 353 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 354 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 355 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 356 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 357 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 358 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 359 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 360 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 361 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 362 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 363 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 364 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 365 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 366 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 367 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 368 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 369 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 370 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 371 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 372 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 373 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 374 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 375 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 376 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 377 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 378 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 379 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 380 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 381 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 382 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 383 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 384 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 385 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 386 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 387 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 388 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 389 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 390 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 391 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 392 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 393 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 394 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 395 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 396 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 397 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 398 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 399 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 400 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 401 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 402 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 403 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 404 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 405 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 406 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 407 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 408 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 409 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 410 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 411 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 412 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 413 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 414 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 415 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 416 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 417 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 418 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 419 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 420 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 421 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 422 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 423 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 424 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 425 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 426 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 427 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 428 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 429 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 430 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 431 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 432 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 433 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 434 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 435 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 436 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 437 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 438 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 439 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 440 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 441 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 442 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 443 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 444 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 445 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 446 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 447 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 448 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 449 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 450 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 451 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 452 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 453 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 454 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 455 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 456 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 457 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 458 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 459 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 460 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 461 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 462 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 463 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 464 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 465 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 466 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 467 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 468 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 469 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 470 of 471



LCY Biotechnology Holding, Inc.
Ex. 1003
Page 471 of 471





