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m Paper IF Citations

2272 onβinΔΔrinβH₂nHxknzrWxknzSH‘Δ≥oxHliosΔnsorHinHYΔ₂stVH

2271 wo≥ΔlUkssistΔ≥HpinΔU“uninβHoαHmΔntr₂lHm₂rbonHwΔt₂bolismHinHYΔ₂stHthrouβhH≥m₂scUl₂sΔ≥H
‘Δβul₂tionVH

2270 wo≥ul₂tionHoαHxitrousHyxi≥ΔHPxZyQHkccumul₂tionHbyHzrim₂ryHwΔt₂bolitΔsHinHnΔnitriαyinβHmulturΔsH
k≥₂ptinβHtoHmh₂nβΔsHinHonvironmΔnt₂lHmH₂n≥HxVH

2269 ‘ΔconstructionH₂n≥HαluxUb₂l₂ncΔH₂n₂lysisHoαHthΔHzl₂smo≥iumHα₂lcip₂rumHmΔt₂bolicHnΔtworkVH2010TH
6TH]Xb 101

2268 kHβΔntlΔHintro≥uctionHtoHthΔHthΔrmo≥yn₂micsHoαHbiochΔmic₂lHstoichiomΔtricHnΔtworksHinHstΔ₂≥yH
st₂tΔVH2010THYbaTHZ__UZa] 6

2267 kH≥Δt₂ilΔ≥HβΔnomΔUwi≥ΔHrΔconstructionHoαHmousΔHmΔt₂bolismHb₂sΔ≥HonHhum₂nH‘ΔconHYVH2010TH]THY]X 114

2266 ’ystΔm₂tizinβHthΔHβΔnΔr₂tionHoαHmissinβHmΔt₂bolicHknowlΔ≥βΔVH2010THYXaTH]X[UYZ 114

2265 v₂rβΔUsc₂lΔHinHsilicoHmo≥ΔlinβHoαHmΔt₂bolicHintΔr₂ctionsHbΔtwΔΔnHcΔllHtypΔsHinHthΔHhum₂nHbr₂inVH
Nature BiotechnologyTH2010THZbTHYZacUb_ 44.5 206

2264 “hΔHch₂llΔnβΔsHoαHintΔβr₂tinβHmultiUomicH≥₂t₂HsΔtsVH2010TH6THabaUc 123

2263 wΔtxΔtw₂kΔrdH₂HαrΔΔH₂n≥HopΔnUsourcΔHtoolHαorHthΔHcrΔ₂tionHoαHnovΔlHmΔt₂bolicHnΔtworksHinH’lwvH
αorm₂tVH2010THZ6THZ[_ZU[ 15

2262 ”n≥Δrst₂n≥inβHsiβn₂llinβHnΔtworksH₂sHcollΔctionsHoαHsiβn₂lHtr₂ns≥uctionHp₂thw₂ysVH2010TH 5

2261 ’ynthΔticHbioloβydH₂Hαoun≥₂tionHαorHmultiUsc₂lΔHmolΔcul₂rHbioloβyVH2010THYTH[XcUYZ 2

2260 onvironmΔntsHth₂tHin≥ucΔHsynthΔticHmicrobi₂lHΔcosystΔmsVH2010TH6THΔYXXYXXZ 225

2259 ’ystΔmsHbioloβyH₂ppro₂chΔsHtoHun≥Δrst₂n≥inβHmycob₂ctΔri₂lHsurviv₂lHmΔch₂nismsVH2010THaTHΔa_UΔbZ 16

2258 ’tructur₂lH₂n≥HopΔr₂tion₂lHcomplΔxityHoαHthΔHqΔob₂ctΔrHsulαurrΔ≥ucΔnsHβΔnomΔVH2010THZXTHY[X]UYY 68

2257 YΔ₂stH≥yn₂micHmΔt₂bolicHαluxHmΔ₂surΔmΔntHinHnutriΔntUrichHmΔ≥i₂HbyHrzvmH₂n≥H₂ccΔlΔr₂torHm₂ssH
spΔctromΔtryVH2010THbZTHcbYZUa 13

2256 z₂ttΔrnsHoαHin≥irΔctHprotΔinHintΔr₂ctionsHsuββΔstH₂Hsp₂ti₂lHorβ₂niz₂tionHtoHmΔt₂bolismVH2011THaTH[X_6U6] 24
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2255 punction₂lHintΔβr₂tionHoαH₂HmΔt₂bolicHnΔtworkHmo≥ΔlH₂n≥HΔxprΔssionH≥₂t₂HwithoutH₂rbitr₂ryH
thrΔshol≥inβVH2011THZaTH_]YUa 194

2254 “woUph₂sΔHrΔsolutionHoαHpolyploi≥yHinHthΔHkr₂bi≥opsisHmΔt₂bolicHnΔtworkHβivΔsHrisΔHtoHrΔl₂tivΔH₂n≥H
₂bsolutΔH≥os₂βΔHconstr₂intsVH2011THZ[THYaYcUZb 111

2253 kH’p₂ti₂lHlr₂nchU₂n≥Uloun≥Hpr₂mΔworkHαorHthΔHqlob₂lHyptimiz₂tionHoαHuinΔticHwo≥ΔlsHoαHwΔt₂bolicH
xΔtworksVH2011TH_XTH_ZZ_U_Z[b 17

2252 olimin₂tionHoαHthΔrmo≥yn₂mic₂llyHinαΔ₂siblΔHloopsHinHstΔ₂≥yUst₂tΔHmΔt₂bolicHmo≥ΔlsVH2011THYXXTH_]]U__[ 143

2251 wicrobi₂lHl₂bor₂toryHΔvolutionHinHthΔHΔr₂HoαHβΔnomΔUsc₂lΔHsciΔncΔVH2011THaTH_Xc 210

2250 oxplorinβHthΔHmΔt₂bolicHst₂tΔHoαHmicroorβ₂nismsHusinβHmΔt₂bolomicsVH2011TH[THZ]][U_b 18

2249 Qu₂ntit₂tivΔHprΔ≥ictionHoαHcΔllul₂rHmΔt₂bolismHwithHconstr₂intUb₂sΔ≥Hmo≥ΔlsdHthΔHmyl‘kH“oolboxH
vZVXVH2011TH6THYZcXU[Xa 1061

2248 wΔt₂bolicHnΔtworkH≥ΔstructiondH‘Δl₂tinβHtopoloβyHtoHrobustnΔssVH2011THZTHbbUcb 3

2247 kpplic₂tionHoαHmΔt₂bolicHαluxH₂n₂lysisHinHmΔt₂bolicHΔnβinΔΔrinβVH2011TH]cbTH6aUc[ 11

2246 kHpr₂ctic₂lHβui≥ΔHtoHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsH₂n≥HthΔirH₂n₂lysisVH2011TH_XXTH_XcU[Z 39

2245 —holΔUβΔnomΔHmΔt₂bolicHnΔtworkHrΔconstructionH₂n≥Hconstr₂intUb₂sΔ≥Hmo≥ΔlinβVH2011TH_XXTH]YYU[[ 23

2244 wicrobi₂lHqrowthHnyn₂micsVH2011THZ_aUZb[ 3

2243 ‘ΔconstructionH₂n≥H₂n₂lysisHoαHhum₂nHhΔ₂rtUspΔciαicHmΔt₂bolicHnΔtworkHb₂sΔ≥HonHtr₂nscriptomΔH
₂n≥HprotΔomΔH≥₂t₂VH2011TH]Y_TH]_XU] 24

2242 wΔt₂bolicHnΔtworkHrΔconstructionHoαHmhl₂my≥omon₂sHoααΔrsHinsiβhtHintoHliβhtU≥rivΔnH₂lβ₂lH
mΔt₂bolismVH2011THaTH_Yb 234

2241 w₂thΔm₂tic₂lHwo≥ΔlsHinHliotΔchnoloβyVH2011TH6_YU6_b

2240 kH’ystΔmsHlioloβyHkppro₂chHtoHthΔHovolutionHoαHmo≥onH”sΔHz₂ttΔrnVH2011TH 1

2239 VH2011TH 22

2238 “hΔH’ulliwin₂vH“oolboxdH₂utom₂tinβHstΔpsHinHthΔHrΔconstructionHoαHmΔt₂bolicHnΔtworksVH2011THbTHYbaUZX[ 55
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2237 â��ymicsâ��HtΔchnoloβiΔsH₂n≥HsystΔmsHbioloβyHαorHΔnβinΔΔrinβH’₂cch₂romycΔsHcΔrΔvisi₂ΔHstr₂insHαorH
liβnocΔllulosicHbioΔth₂nolHpro≥uctionVH2011THZTH6_cU6a_ 2

2236 qΔnΔticH₂n≥HmΔt₂bolicH≥ΔtΔrmin₂ntsHoαHnutrition₂lHphΔnotypΔHinH₂nHinsΔctUb₂ctΔri₂lHsymbiosisVH2011
THZXTHZXa[Ub] 50

2235 wo≥ΔllinβHthΔHsizΔH₂n≥HcompositionHoαHαruitTHβr₂inH₂n≥HsΔΔ≥HbyHprocΔssUb₂sΔ≥Hsimul₂tionHmo≥ΔlsVH
2011THYcYTH6XYU6Yb 36

2234 pluxUb₂sΔ≥H₂n₂lysisHoαHsulαurHmΔt₂bolismHinH≥ΔsulαurizinβHstr₂insHoαH‘ho≥ococcusHΔrythropolisVH2011TH
[Y_THYY_UZY 20

2233 snHsituHtoHinHsilicoH₂n≥Hb₂ckdHΔluci≥₂tinβHthΔHphysioloβyH₂n≥HΔcoloβyHoαHqΔob₂ctΔrHsppVHusinβH
βΔnomΔUsc₂lΔHmo≥ΔllinβVH2011THcTH[cU_X 111

2232 zostUβΔnomicsHrΔsourcΔsH₂n≥HtoolsHαorHstu≥yinβH₂picomplΔx₂nHmΔt₂bolismVH2011THZaTHY[YU]X 12

2231 sn≥ivi≥u₂lizΔ≥HthΔr₂pyHoαHrr“H≥rivΔnHbyHnΔtworkH₂n₂lysisHoαHmΔt₂bolomicHproαilΔsVH2011TH_THZXX 15

2230 z₂thw₂ysH₂n≥HxΔtworksH₂sHpunction₂lHnΔscriptorsHαorHrum₂nHnisΔ₂sΔH₂n≥HnruβH‘ΔsponsΔH
on≥pointsVH2011TH]Y_U]]Z 2

2229 r₂ΔmHoxyβΔn₂sΔHisHsynthΔtic₂llyHlΔth₂lHwithHthΔHtumourHsupprΔssorHαum₂r₂tΔHhy≥r₂t₂sΔVH2011TH]aaTHZZ_Ub 367

2228
qΔnomΔUΔn₂blΔ≥H≥ΔtΔrmin₂tionHoαH₂minoH₂ci≥HbiosynthΔsisHinH ₂nthomon₂sHc₂mpΔstrisHpvVH
c₂mpΔstrisH₂n≥Hi≥Δntiαic₂tionHoαHbiosynthΔticHp₂thw₂ysHαorH₂l₂ninΔTHβlycinΔTH₂n≥HisolΔucinΔHbyH
Y[mUisotopoloβuΔHproαilinβVH2011THZb6THZ]aU_c

15

2227 ”tilityHoαHβΔlUαrΔΔTHl₂bΔlUαrΔΔHshotβunHprotΔomicsH₂ppro₂chΔsHtoHinvΔstiβ₂tΔHmicroorβ₂nismsVH2011TH
cXTH]XaUY6 21

2226 kHsystΔm₂ticHpΔtriHnΔtH₂ppro₂chHαorHmultiplΔUsc₂lΔHmo≥ΔlinβH₂n≥Hsimul₂tionHoαHbiochΔmic₂lH
procΔssΔsVH2011THY6]TH[[bU_Z 5

2225 zrΔ≥ictionHoαHprotonHΔxch₂nβΔH₂n≥Hb₂ctΔri₂lHβrowthHonHv₂riousHsubstr₂tΔsHusinβHconstr₂intUb₂sΔ≥H
mo≥ΔlinβH₂ppro₂chVH2011THY6THba_Ubb] 2

2224 onβinΔΔrinβHstr₂tΔβyHoαHyΔ₂stHmΔt₂bolismHαorHhiβhΔrH₂lcoholHpro≥uctionVH2011THYXTHaX 38

2223 ’ystΔmsHbioloβyHoαHl₂cticH₂ci≥Hb₂ctΔri₂dH₂Hcritic₂lHrΔviΔwVH2011THYXH’upplHYTH’YY 45

2222 kHmΔt₂bolicHmo≥ΔlHoαHthΔHmitochon≥rionH₂n≥HitsHusΔHinHmo≥ΔllinβH≥isΔ₂sΔsHoαHthΔHtric₂rboxylicH₂ci≥H
cyclΔVH2011TH_THYXZ 51

2221 iklU‘lmUZb[dHkHprotΔomic₂llyH≥ΔrivΔ≥HknowlΔ≥βΔUb₂sΔHoαHΔrythrocytΔHmΔt₂bolismHth₂tHc₂nHbΔHusΔ≥H
toHsimul₂tΔHitsHphysioloβic₂lH₂n≥Hp₂thoUphysioloβic₂lHst₂tΔsVH2011TH_THYYX 69

2220 “sqo‘dH“oolboxHαorHintΔβr₂tinβHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsTHΔxprΔssionH≥₂t₂TH₂n≥H
tr₂nscription₂lHrΔβul₂toryHnΔtworksVH2011TH_THY]a 76
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2219 wΔt₂bolicHnΔtworkHmo≥ΔlinβHoαHrΔ≥oxHb₂l₂ncinβH₂n≥Hbiohy≥roβΔnHpro≥uctionHinHpurplΔHnonsulαurH
b₂ctΔri₂VH2011TH_THY_X 57

2218 “hΔHhum₂nHmΔt₂bolicHrΔconstructionH‘ΔconHYH≥irΔctsHhypothΔsΔsHoαHnovΔlHhum₂nHmΔt₂bolicH
αunctionsVH2011TH_THY__ 55

2217 kHmultiUtissuΔHtypΔHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHαorH₂n₂lysisHoαHwholΔUbo≥yHsystΔmsH
physioloβyVH2011TH_THYbX 134

2216 “hΔHΔvolutionHoαHmΔt₂bolicHnΔtworksHoαHoVHcoliVH2011TH_THYbZ 55

2215 ’zkllk“’dHkHp₂thw₂yU≥iscovΔryHmΔtho≥Hb₂sΔ≥HonHloolΔ₂nHs₂tisαi₂bilityHth₂tHα₂cilit₂tΔsHthΔH
ch₂r₂ctΔriz₂tionHoαHsupprΔssorHmut₂ntsVH2011TH_TH_ 12

2214 xΔtworksHinHbioloβydHr₂n≥linβHbioloβic₂lHcomplΔxityHrΔquirΔsHnovΔlHinputsHintoHnΔtworkHthΔoryVH
2011THY6TH6Uc 1

2213 mombininβHmΔt₂bolicHp₂thw₂yH₂n₂lysisHwithHovolution₂ryHq₂mΔH“hΔorydHΔxpl₂ininβHthΔHoccurrΔncΔH
oαHlowUyiΔl≥Hp₂thw₂ysHbyH₂nH₂n₂lyticHoptimiz₂tionH₂ppro₂chVH2011THYX_THY]aU_[ 55

2212 ’pΔci₂lHissuΔdHintΔβr₂tionHoαHywsmsH≥₂t₂sΔtsHintoHmΔt₂bolicHp₂thw₂yH₂n₂lysisVH2011THYX_THYXaUb 2

2211 ’ust₂in₂blΔHmo≥ΔlHbuil≥inβHthΔHrolΔHoαHst₂n≥₂r≥sH₂n≥Hbioloβic₂lHsΔm₂nticsVH2011TH_XXTH[aYUc_ 11

2210 snHsilicoHΔvolutionHoαHΔ₂rlyHmΔt₂bolismVH2011THYaTHbaUYXb 8

2209 ‘obustHαluxHb₂l₂ncΔH₂n₂lysisHoαHmΔt₂bolicHnΔtworksVH2011TH 4

2208 voβicHinH’oαtw₂rΔTHnyn₂mic₂lH₂n≥Hlioloβic₂lH’ystΔmsVH2011TH 2

2207 promHz₂thw₂ysHtoHqΔnomΔsH₂n≥HlΔyon≥dH“hΔHwΔt₂bolicHonβinΔΔrinβH“oolboxH₂n≥HstsHzl₂cΔHinH
lioαuΔlsHzro≥uctionVH2011THYTH 3

2206 ’ystΔmsHβlycobioloβydHbiochΔmic₂lHrΔ₂ctionHnΔtworksHrΔβul₂tinβHβlyc₂nHstructurΔH₂n≥HαunctionVH
2011THZYTHY_]YU_[ 38

2205 smp₂ctHoαHβΔnΔHΔxprΔssionHnoisΔHonHorβ₂nism₂lHαitnΔssH₂n≥HthΔHΔααic₂cyHoαHn₂tur₂lHsΔlΔctionVH2011TH
YXbTHo6aUa6 132

2204 z₂ttΔrnH‘ΔcoβnitionHinHlioinαorm₂ticsVH2011TH 1

2203 lkmuHwk““o‘VH2011TH[b[U]Zb

2202 kHcomprΔhΔnsivΔHβΔnomΔUsc₂lΔHrΔconstructionHoαHoschΔrichi₂HcoliHmΔt₂bolismUUZXYYVH2011THaTH_[_ 726
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2201 ’ΔlΔctionHαorHhiβhΔrHβΔnΔHcopyHnumbΔrH₂αtΔrH≥iααΔrΔntHtypΔsHoαHpl₂ntHβΔnΔH≥uplic₂tionsVH2011TH[THY[6cUbX 22

2200 ‘Δconcili₂tionHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionsHαorHcomp₂r₂tivΔHsystΔmsH₂n₂lysisVH2011TH
aTHΔYXXYYY6 97

2199 kHwholΔUbo≥yHmo≥ΔlHαorHβlycoβΔnHrΔβul₂tionHrΔvΔ₂lsH₂Hcritic₂lHrolΔHαorHsubstr₂tΔHcyclinβHinH
m₂int₂ininβHbloo≥HβlucosΔHhomΔost₂sisVH2011THaTHΔYXXZZaZ 23

2198 wΔch₂nisticHmo≥ΔlinβHoαH₂bΔrr₂ntHΔnΔrβyHmΔt₂bolismHinHhum₂nH≥isΔ₂sΔVH2012TH[TH]X] 16

2197 nΔtΔrmininβHhostHmΔt₂bolicHlimit₂tionsHonHvir₂lHrΔplic₂tionHvi₂HintΔβr₂tΔ≥Hmo≥ΔlinβH₂n≥H
ΔxpΔrimΔnt₂lHpΔrturb₂tionVH2012THbTHΔYXXZa]6 38

2196 sntΔβr₂tinβHαluxHb₂l₂ncΔH₂n₂lysisHintoHkinΔticHmo≥ΔlsHtoH≥ΔciphΔrHthΔH≥yn₂micHmΔt₂bolismHoαH
’hΔw₂nΔll₂HonΔi≥ΔnsisHw‘UYVH2012THbTHΔYXXZ[a6 50

2195 kHsc₂l₂blΔH₂lβorithmHtoHΔxplorΔHthΔHqibbsHΔnΔrβyHl₂n≥sc₂pΔHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksVH
2012THbTHΔYXXZ_6Z 20

2194 punction₂lHmo≥ulΔsTHstructur₂lHtopoloβyTH₂n≥Hoptim₂lH₂ctivityHinHmΔt₂bolicHnΔtworksVH2012THbTHΔYXXZaZX 23

2193 zhΔnomΔnoloβic₂lHmo≥ΔlHαorHprΔ≥ictinβHthΔHc₂t₂bolicHpotΔnti₂lHoαH₂nH₂rbitr₂ryHnutriΔntVH2012THbTHΔYXXZa6Z 2

2192 “Δmpor₂lHΔxprΔssionUb₂sΔ≥H₂n₂lysisHoαHmΔt₂bolismVH2012THbTHΔYXXZabY 32

2191 sntΔβr₂tionHoαHΔxprΔssionH≥₂t₂HinHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHrΔconstructionsVH2012TH[THZcc 191

2190 “hΔHcΔntr₂lHrolΔHoαHthΔHhostHcΔllHinHsymbioticHnitroβΔnHmΔt₂bolismVH2012THZacTHZc6_Ua[ 57

2189 prontiΔrsHinHmΔt₂bolicHrΔconstructionH₂n≥Hmo≥ΔlinβHoαHpl₂ntHβΔnomΔsVH2012TH6[THZZ]aU_b 62

2188 niβit₂lHbioloβydH₂HnΔwHΔr₂Hh₂sHbΔβunVH2012TH[TH[YYUZ 12

2187 “runc₂tΔ≥Hbr₂nchH₂n≥Hboun≥H₂chiΔvΔsHΔααiciΔntHconstr₂intUb₂sΔ≥HβΔnΔticH≥ΔsiβnVH2012THZbTHY6YcUZ[ 21

2186 zl₂ntHwΔt₂bolicHz₂thw₂ysdHn₂t₂b₂sΔsH₂n≥HzipΔlinΔHαorH’toichiomΔtricHkn₂lysisVH2012TH[]_U[66 1

2185 onsΔmblΔHmo≥ΔlinβHoαHc₂ncΔrHmΔt₂bolismVH2012TH[THY[_ 27

2184 qΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionH₂n≥HhypothΔsisHtΔstinβHinHthΔHmΔth₂noβΔnicH₂rch₂ΔonH
wΔth₂nos₂rcin₂H₂cΔtivor₂nsHmZkVH2012THYc]THb__U6_ 62
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2183 monstr₂intsUb₂sΔ≥HstoichiomΔtricH₂n₂lysisHoαHhypoxicHstrΔssHonHstΔroi≥oβΔnΔsisHinHα₂thΔ₂≥HminnowsTH
zimΔph₂lΔsHpromΔl₂sVH2012THZY_THYa_[U6_ 13

2182 monstructionH₂n≥HcomplΔtionHoαHαluxHb₂l₂ncΔHmo≥ΔlsHαromHp₂thw₂yH≥₂t₂b₂sΔsVH2012THZbTH[bbUc6 71

2181 kpplic₂tionHoαH“opUnownH₂n≥HlottomUupH’ystΔmsHkppro₂chΔsHinH‘umin₂ntHzhysioloβyH₂n≥H
wΔt₂bolismVH2012THY[TH[acUc] 34

2180 wo≥ΔlU≥rivΔnHmultiUomicH≥₂t₂H₂n₂lysisHΔluci≥₂tΔsHmΔt₂bolicHimmunomo≥ul₂torsHoαHm₂croph₂βΔH
₂ctiv₂tionVH2012THbTH__b 114

2179 zrΔ≥ictinβH≥ruβHt₂rβΔtsH₂n≥Hbiom₂rkΔrsHoαHc₂ncΔrHvi₂HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH2012THYbTH__aZUb] 77

2178 xutrition₂lHrΔquirΔmΔntsHoαHthΔHlYHsΔriΔsHoαH’₂cch₂romycΔsHcΔrΔvisi₂ΔHstr₂insHαorHoptimumHβrowthVH
2012THYZTHac6UbXb 65

2177 zhysioloβic₂lHtolΔr₂ncΔH₂n≥HstoichiomΔtricHpotΔnti₂lHoαHcy₂nob₂ctΔri₂HαorHhy≥roc₂rbonHαuΔlH
pro≥uctionVH2012THY6ZTH6aUa] 45

2176 wΔt₂bolicH₂n≥HΔvolution₂ryHcostsHoαHhΔrbivoryH≥ΔαΔnsΔdHsystΔmsHbioloβyHoαHβlucosinol₂tΔHsynthΔsisVH
2012THYc6TH_c6U6X_ 117

2175 w₂thΔm₂tic₂lHoptimiz₂tionH₂pplic₂tionsHinHmΔt₂bolicHnΔtworksVH2012THY]TH6aZUb6 100

2174 qΔnomΔUwi≥ΔHmΔt₂bolicHnΔtworkHrΔconstructionHoαHthΔHpico₂lβ₂HystrΔococcusVH2012TH6[THZ[_[U6Z 36

2173 onβinΔΔrinβHoαHmicroorβ₂nismsHαorHthΔHpro≥uctionHoαHbioαuΔlsH₂n≥HpΔrspΔctivΔsHb₂sΔ≥HonHsystΔmsH
mΔt₂bolicHΔnβinΔΔrinβH₂ppro₂chΔsVH2012TH[XTHcbcUYXXX 128

2172 qow’i‘–dH₂Hsoαtw₂rΔHpl₂tαormHαorHqonomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHsimul₂tionTHrΔconstructionH₂n≥H
visu₂liz₂tionVH2012THZbTHYa_ZUb 33

2171 monstr₂ininβHthΔHmΔt₂bolicHβΔnotypΔUphΔnotypΔHrΔl₂tionshipHusinβH₂HphyloβΔnyHoαHinHsilicoH
mΔtho≥sVH2012THYXTHZcYU[X_ 571

2170 ‘ΔconstructionHoαHthΔH’₂cch₂ropolyspor₂HΔrythr₂Δ₂HβΔnomΔUsc₂lΔHmo≥ΔlH₂n≥HitsHusΔHαorHΔnh₂ncinβH
ΔrythromycinHpro≥uctionVH2012THYXZTH]c[U_XZ 32

2169 wΔt₂bolicHshiαtsdH₂HαitnΔssHpΔrspΔctivΔHαorHmicrobi₂lHcΔllHα₂ctoriΔsVH2012TH[]THZY]aU6X 51

2168 ’ynthΔticH₂ppro₂chΔsHtoHun≥Δrst₂n≥inβHbioloβic₂lHconstr₂intsVH2012THY6TH[Z[Ub 11

2167 ‘ΔconstructionH₂n≥H₂n₂lysisHoαH₂HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαHthΔHvit₂minHmHpro≥ucinβH
in≥ustri₂lHstr₂inHuΔtoβuloniciβΔniumHvulβ₂rΔH—’rUXXYVH2012THY6YTH]ZUb 30

2166 ‘h₂mnolipi≥sUUnΔxtHβΔnΔr₂tionHsurα₂ct₂ntsiVH2012THY6ZTH[66UbX 230
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2165 ’ystΔmsHbioloβyHoαHstorΔ≥Hbloo≥HcΔllsdHc₂nHitHhΔlpHtoHΔxtΔn≥HthΔHΔxpir₂tionH≥₂tΔiVH2012THa6H’pΔcHxoVTHY6[Ua 16

2164 w₂ssHconsΔrvΔ≥HΔlΔmΔnt₂ryHkinΔticsHisHsuααiciΔntHαorHthΔHΔxistΔncΔHoαH₂HnonUΔquilibriumHstΔ₂≥yHst₂tΔH
concΔntr₂tionVH2012TH[Y]THYa[UbY 7

2163 ‘olΔsHoαHsulαitΔHoxi≥orΔ≥uct₂sΔH₂n≥HsulαitΔHrΔ≥uct₂sΔHinHimprovinβH≥Δsulαuriz₂tionHbyH‘ho≥ococcusH
ΔrythropolisVH2012THbTHZaZ]U[Z 36

2162 ”sΔHoαH₂nHuncΔrt₂intyH₂n₂lysisHαorHβΔnomΔUsc₂lΔHmo≥ΔlsH₂sH₂HprΔ≥ictionHtoolHαorHmicrobi₂lHβrowthH
procΔssΔsHinHsubsurα₂cΔHΔnvironmΔntsVH2012TH]6THZacXUb 7

2161 yptim₂lHαluxHsp₂cΔsHoαHβΔnomΔUsc₂lΔHstoichiomΔtricHmo≥ΔlsH₂rΔH≥ΔtΔrminΔ≥HbyH₂HαΔwHsubnΔtworksVH
2012THZTH_bX 52

2160 omΔrβinβHΔnβinΔΔrinβHprinciplΔsHαorHyiΔl≥HimprovΔmΔntHinHmicrobi₂lHcΔllH≥ΔsiβnVH2012TH[THΔZXYZYXXY6 7

2159 lioprocΔssHsystΔmsHΔnβinΔΔrinβdHtr₂nsαΔrrinβHtr₂≥ition₂lHprocΔssHΔnβinΔΔrinβHprinciplΔsHtoH
in≥ustri₂lHbiotΔchnoloβyVH2012TH[THΔZXYZYXXZZ 39

2158 momput₂tion₂lHsystΔmsHbioloβyH₂n≥HinHsilicoHmo≥ΔlinβHoαHthΔHhum₂nHmicrobiomΔVH2012THY[THa6cUbX 75

2157 xΔtworkHcontΔxtH₂n≥HsΔlΔctionHinHthΔHΔvolutionHtoHΔnzymΔHspΔciαicityVH2012TH[[aTHYYXYU] 204

2156 wo≥ΔllinβHcy₂nob₂ctΔri₂dHαromHmΔt₂bolismHtoHintΔβr₂tivΔHmo≥ΔlsHoαHphototrophicHβrowthVH2012TH6[THZZ_cUa] 43

2155 nΔt₂ilinβHthΔHoptim₂lityHoαHphotosynthΔsisHinHcy₂nob₂ctΔri₂HthrouβhHsystΔmsHbioloβyH₂n₂lysisVH2012TH
YXcTHZ6abUb[ 231

2154 “hΔHsntΔβr₂tionHoαHlioloβic₂lHz₂thw₂yHunowlΔ≥βΔHinHm₂ncΔrHqΔnomicsdHkHrΔviΔwHoαHΔxistinβH
comput₂tion₂lH₂ppro₂chΔsVH2012THZcTH[_U_X 16

2153 wo≥ΔlUb₂sΔ≥Hconαirm₂tionHoαH₂ltΔrn₂tivΔHsubstr₂tΔsHoαHmitochon≥ri₂lHΔlΔctronHtr₂nsportHch₂inVH
2012THZbaTHYYYZZU[Y 18

2152 ‘obustH≥ΔsiβnHoαHmicrobi₂lHstr₂insVH2012THZbTH[XcaUYX] 46

2151 momput₂tion₂lHsimul₂tionHoαH₂HβΔnΔHrΔβul₂toryHnΔtworkHimplΔmΔntinβH₂nHΔxtΔn≥₂blΔHsynchronousH
sinβlΔUinputH≥Δl₂yHαlipUαlopVH2012THYXcTH_aUaY 12

2150 “hΔH≥₂wnHoαHvirtu₂lHcΔllHbioloβyVH2012THY_XTHZ]bU_X 13

2149 momput₂tion₂lHtoolsHαorHthΔHsynthΔticH≥ΔsiβnHoαHbiochΔmic₂lHp₂thw₂ysVH2012THYXTHYcYUZXZ 181

2148 –onHxΔum₂nnâ��sHβrowthHmo≥ΔldH’t₂tistic₂lHmΔch₂nicsH₂n≥Hbioloβic₂lH₂pplic₂tionsVH2012THZYZTH]_U6]
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2147 knHinHsilicoHpl₂tαormHαorHthΔH≥ΔsiβnHoαHhΔtΔroloβousHp₂thw₂ysHinHnonn₂tivΔHmΔt₂bolitΔHpro≥uctionVH
2012THY[THc[ 19

2146 zro≥uctionHoαHZT[Ubut₂nΔ≥iolHinH’₂cch₂romycΔsHcΔrΔvisi₂ΔHbyHinHsilicoH₂i≥Δ≥HmΔt₂bolicHΔnβinΔΔrinβVH
2012THYYTH6b 109

2145 wo≥ΔlUb₂sΔ≥H₂n₂lysisHoαH₂nH₂≥₂ptivΔHΔvolutionHΔxpΔrimΔntHwithHoschΔrichi₂HcoliHinH₂Hpyruv₂tΔH
limitΔ≥HcontinuousHculturΔHwithHβlycΔrolVH2012THZXYZTHY] 6

2144 momp₂r₂tivΔHmultiUβo₂lHtr₂≥ΔoααsHinHsystΔmsHΔnβinΔΔrinβHoαHmicrobi₂lHmΔt₂bolismVH2012TH6THYZa 11

2143 nyn₂micHrΔβul₂toryHonWoααHminimiz₂tionHαorHbioloβic₂lHsystΔmsHun≥ΔrHintΔrn₂lHtΔmpor₂lH
pΔrturb₂tionsVH2012TH6THY6 24

2142 q₂pUαillinβH₂n₂lysisHoαHthΔHityY[66HoschΔrichi₂HcoliHmΔt₂bolicHnΔtworkHrΔconstructionHαorH≥iscovΔryH
oαHmΔt₂bolicHαunctionsVH2012TH6TH[X 43

2141 smprovinβHmΔt₂bolicHαluxHprΔ≥ictionsHusinβH₂bsolutΔHβΔnΔHΔxprΔssionH≥₂t₂VH2012TH6THa[ 107

2140 kHconstr₂intUb₂sΔ≥Hmo≥ΔlHoαH’chΔααΔrsomycΔsHstipitisHαorHimprovΔ≥HΔth₂nolHpro≥uctionVH2012TH_THaZ 20

2139 kHcompΔn≥iumHoαHinbornHΔrrorsHoαHmΔt₂bolismHm₂ppΔ≥HontoHthΔHhum₂nHmΔt₂bolicHnΔtworkVH2012TH
bTHZ_]_U_b 55

2138 wicrobi₂lHmonsorti₂HonβinΔΔrinβHαorHmΔllul₂rHp₂ctoriΔsdHinHvitroHtoHinHsilicoHsystΔmsVH2012TH[THΔZXYZYXXYa 88

2137 yrβ₂niz₂tionHprinciplΔsHinHβΔnΔticHintΔr₂ctionHnΔtworksVH2012THa_YTH_[Uab 2

2136 nΔvΔlopmΔntHoαHconstr₂intUb₂sΔ≥HsystΔmUlΔvΔlHmo≥ΔlsHoαHmicrobi₂lHmΔt₂bolismVH2012THbbYTH_[YU]c

2135 knHinHsilicoHrΔU≥ΔsiβnHoαHthΔHmΔt₂bolismHinH“hΔrmotoβ₂Hm₂ritim₂HαorHincrΔ₂sΔ≥Hbiohy≥roβΔnH
pro≥uctionVH2012TH[aTHYZZX_UYZZYb 23

2134 z₂int]xΔtdHmyl‘kH“oolboxHΔxtΔnsionHαorHvisu₂liz₂tionHoαHstoichiomΔtricHmo≥ΔlsHoαHmΔt₂bolismVH
2012THYXcTHZ[[Uc 23

2133 ’ystΔmsHmΔt₂bolicHΔnβinΔΔrinβdHthΔHcrΔ₂tionHoαHmicrobi₂lHcΔllHα₂ctoriΔsHbyHr₂tion₂lHmΔt₂bolicH≥ΔsiβnH
₂n≥HΔvolutionVH2013THY[YTHYUZ[ 14

2132 ’tu≥yinβH’₂lmonΔll₂ΔH₂n≥HYΔrsini₂ΔHhostUp₂thoβΔnHintΔr₂ctionsHusinβHintΔβr₂tΔ≥HOomicsH₂n≥H
mo≥ΔlinβVH2013TH[6[THZYU]Y 10

2131 wicrobi₂lH’ystΔmsHlioloβyVH2012TH 2

2130 snHsilicoHmΔtho≥HαorHmo≥ΔllinβHmΔt₂bolismH₂n≥HβΔnΔHpro≥uctHΔxprΔssionH₂tHβΔnomΔHsc₂lΔVH2012TH[THcZc 194

(2012-2012)

9



2129 ovolution₂ryH’ystΔmsHlioloβyVH2012TH 24

2128 qΔnomΔUlΔvΔlHtr₂nscriptionH≥₂t₂HoαHYΔrsini₂HpΔstisH₂n₂lyzΔ≥HwithH₂HnΔwHmΔt₂bolicHconstr₂intUb₂sΔ≥H
₂ppro₂chVH2012TH6THY_X 52

2127 sntΔβr₂tionHoαHtimΔUrΔsolvΔ≥Htr₂nscriptomicsH≥₂t₂HwithHαluxUb₂sΔ≥HmΔtho≥sHrΔvΔ₂lsHstrΔssUin≥ucΔ≥H
mΔt₂bolicH₂≥₂pt₂tionHinHoschΔrichi₂HcoliVH2012TH6THY]b 19

2126 –kx“onHvZdH₂Hαr₂mΔworkHαorHsystΔmsHbioloβyH₂pplic₂tionsVH2012TH6THY[c 123

2125 nΔsiβninβHoptim₂lHcΔllHα₂ctoriΔsdHintΔβΔrHproβr₂mminβHcouplΔsHΔlΔmΔnt₂ryHmo≥ΔH₂n₂lysisHwithH
rΔβul₂tionVH2012TH6THYX[ 23

2124 ’ystΔmsHwΔt₂bolicHonβinΔΔrinβVH2012TH 10

2123 s≥Δntiαic₂tionHoαHαunction₂lH≥iααΔrΔncΔsHinHmΔt₂bolicHnΔtworksHusinβHcomp₂r₂tivΔHβΔnomicsH₂n≥H
constr₂intUb₂sΔ≥Hmo≥ΔlsVH2012THaTHΔ[]6aX 39

2122 ”n≥Δrst₂n≥inβHrΔβul₂tionHoαHmΔt₂bolismHthrouβhHαΔ₂sibilityH₂n₂lysisVH2012THaTHΔ[c[c6 8

2121 ‘ΔconstructionH₂n≥HinHsilicoH₂n₂lysisHoαHmΔt₂bolicHnΔtworkHαorH₂nHolΔ₂βinousHyΔ₂stTHY₂rrowi₂H
lipolytic₂VH2012THaTHΔ_Y_[_ 65

2120 pluxHkn₂lysisHoαHthΔH“ryp₂nosom₂HbrucΔiHqlycolysisHl₂sΔ≥HonH₂HwultiobjΔctivΔUmritΔri₂Hlioinαorm₂ticH
kppro₂chVH2012THZXYZTHY_c]Z[ 10

2119 rum₂nHmΔt₂bolicHnΔtworkdHrΔconstructionTHsimul₂tionTH₂n≥H₂pplic₂tionsHinHsystΔmsHbioloβyVH2012THZTHZ]ZU_[ 8

2118 wΔt₂bolicHst₂sisHinH₂nH₂nciΔntHsymbiosisdHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksHαromHtwoH
ll₂tt₂b₂ctΔriumHcuΔnotiHstr₂insTHprim₂ryHΔn≥osymbiontsHoαHcockro₂chΔsVH2012THYZH’upplHYTH’_ 26

2117 ’ystΔmsHbioloβyH₂ppro₂chΔsHtoHtollUlikΔHrΔcΔptorHsiβn₂linβVH2012TH]TH]caU_Xa 15

2116 kHro₂≥Hm₂pHαorHthΔH≥ΔvΔlopmΔntHoαHcommunityHsystΔmsHPmo’yQHbioloβyVH2012THYXTH[66UaZ 115

2115 kHwholΔUcΔllHcomput₂tion₂lHmo≥ΔlHprΔ≥ictsHphΔnotypΔHαromHβΔnotypΔVH2012THY_XTH[bcU]XY 928

2114 qΔnomΔU’c₂lΔHxΔtworkHwo≥ΔlinβVH2012THYUZ[ 2

2113 ’ystΔmsHmΔt₂bolicHΔnβinΔΔrinβHoαHmicroorβ₂nismsHαorHn₂tur₂lH₂n≥HnonUn₂tur₂lHchΔmic₂lsVH2012THbTH_[6U]6 551

2112 nyn₂micHmo≥ΔlsHoαHmΔt₂bolismdH‘ΔviΔwHoαHthΔHcybΔrnΔticH₂ppro₂chVH2012TH_bTHcb6Ucca 63
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2111 qΔnomΔUsc₂lΔHmΔt₂bolicHrΔprΔsΔnt₂tionHoαHkmycol₂topsisHb₂lhimycin₂VH2012THYXcTHYacbUbXa 15

2110 ”sinβHαluxHb₂l₂ncΔH₂n₂lysisHtoHβui≥ΔHmicrobi₂lHmΔt₂bolicHΔnβinΔΔrinβVH2012THb[]THYcaUZY6 19

2109 uinΔticHwo≥ΔlinβHoαHwΔt₂bolicHxΔtworksVH2012THZ_U__ 5

2108 lioxΔt’imdH₂HzΔtriHnΔtUb₂sΔ≥Hmo≥ΔlinβHtoolHαorHsimul₂tionsHoαHbiochΔmic₂lHprocΔssΔsVH2012TH[THZZ_Uc 5

2107 ”sinβHthΔHrΔconstructΔ≥HβΔnomΔUsc₂lΔHhum₂nHmΔt₂bolicHnΔtworkHtoHstu≥yHphysioloβyH₂n≥H
p₂tholoβyVH2012THZaYTHY[YU]Y 88

2106 nΔsiβninβHbioloβic₂lHsystΔmsdH’ystΔmsHonβinΔΔrinβHmΔΔtsH’ynthΔticHlioloβyVH2012TH6cTHYUZc 66

2105 wΔt₂bolomicsHmΔtho≥sHαorHthΔHsynthΔticHbioloβyHoαHsΔcon≥₂ryHmΔt₂bolismVH2012TH_b6THZYaaUb[ 57

2104 kHv₂ri₂tion₂lHprinciplΔHαorHcomputinβHnonΔquilibriumHαluxΔsH₂n≥HpotΔnti₂lsHinHβΔnomΔUsc₂lΔH
biochΔmic₂lHnΔtworksVH2012THZcZTHaYUa 26

2103 ’ystΔmsHonβinΔΔrinβH₂n≥HwΔt₂bolicHonβinΔΔrinβdHkH’i≥ΔUbyU’i≥ΔHmomp₂risonVH2012THbTHZZ6UZ[Y 2

2102 zrΔ≥ictionHoαH≥yn₂micHbΔh₂viorHoαHmut₂ntHstr₂insHαromHlimitΔ≥Hwil≥UtypΔH≥₂t₂VH2012THY]TH6cUbX 33

2101 momput₂tion₂lHtoolsHαorHmΔt₂bolicHΔnβinΔΔrinβVH2012THY]THZaXUbX 77

2100 wo≥ΔlU≥rivΔnHΔluci≥₂tionHoαHthΔHinhΔrΔntHc₂p₂cityHoαHqΔob₂ctΔrHsulαurrΔ≥ucΔnsHαorHΔlΔctricityH
βΔnΔr₂tionVH2013THaTHY] 16

2099 snv₂ri₂ncΔH₂n≥Hoptim₂lityHinHthΔHrΔβul₂tionHoαH₂nHΔnzymΔVH2013THbTHa 3

2098 ’ystΔmsHliomΔch₂nicsHoαHthΔHmΔllVH2013TH 1

2097 pluxH₂n₂lysisH₂n≥HmΔt₂bolomicsHαorHsystΔm₂ticHmΔt₂bolicHΔnβinΔΔrinβHoαHmicroorβ₂nismsVH2013TH[YTHbYbUZ6 84

2096 momput₂tion₂lH₂ppro₂chΔsHαorHun≥Δrst₂n≥inβHΔnΔrβyHmΔt₂bolismVH2013TH_THa[[U_X 11

2095 snH’ilicoH’ystΔmsHlioloβyVH2013TH 3

2094 oncyclopΔ≥i₂HoαH’ystΔmsHlioloβyVH2013THZX[]UZX[6

(2013-2012)
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2093 Qu₂ntit₂tivΔH₂ssΔssmΔntHoαHthΔrmo≥yn₂micHconstr₂intsHonHthΔHsolutionHsp₂cΔHoαHβΔnomΔUsc₂lΔH
mΔt₂bolicHmo≥ΔlsVH2013THYX_TH_YZUZZ 40

2092 wΔch₂nisticH₂n₂lysisHoαHmultiUomicsH≥₂t₂sΔtsHtoHβΔnΔr₂tΔHkinΔticHp₂r₂mΔtΔrsHαorHconstr₂intUb₂sΔ≥H
mΔt₂bolicHmo≥ΔlsVH2013THY]TH[Z 33

2091 snαΔrrinβH₂nciΔntHmΔt₂bolismHusinβH₂ncΔstr₂lHcorΔHmΔt₂bolicHmo≥ΔlsHoαHΔntΔrob₂ctΔri₂VH2013THaTH]6 9

2090 kHmΔt₂bolitΔUcΔntricHviΔwHonHαluxH≥istributionsHinHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH2013THaTH[[ 16

2089 porm₂lHwΔtho≥sHαorHnyn₂mic₂lH’ystΔmsVH2013TH 2

2088 xovΔlH₂ppro₂chHtoHΔnβinΔΔrHstr₂insHαorHsimult₂nΔousHsuβ₂rHutiliz₂tionVH2013THZXTH6[UaZ 41

2087 qΔnomΔUsc₂lΔHstoichiomΔtryH₂n₂lysisHtoHΔluci≥₂tΔHthΔHinn₂tΔHc₂p₂bilityHoαHthΔHcy₂nob₂ctΔriumH
’ynΔchocystisHαorHΔlΔctricityHβΔnΔr₂tionVH2013TH]XTHYY6YUbX 8

2086 nyn₂micHmo≥ΔlinβHoαH₂ΔrobicHβrowthHoαH’hΔw₂nΔll₂HonΔi≥ΔnsisVHzrΔ≥ictinβHtri₂uxicHβrowthTHαluxH
≥istributionsTH₂n≥HΔnΔrβyHrΔquirΔmΔntHαorHβrowthVH2013THY_THZ_U[[ 33

2085 wo≥ΔllinβHmΔt₂bolicHmyâ��HΔvolutionUU₂HαrΔshHpΔrspΔctivΔHonHrΔspir₂tionVH2013TH[6THY6[YU]X 42

2084 nyn₂micHmΔt₂bolicHαluxH₂n₂lysisUUtoolsHαorHprobinβHtr₂nsiΔntHst₂tΔsHoαHmΔt₂bolicHnΔtworksVH2013TH
Z]THca[Ub 74

2083 ov₂lu₂tionHoαHcontrolHmΔch₂nismsHαorH’₂cch₂romycΔsHcΔrΔvisi₂ΔHcΔntr₂lHmΔt₂bolicHrΔ₂ctionsHusinβH
mΔt₂bolomΔH≥₂t₂HoαHΔiβhtHsinβlΔUβΔnΔH≥ΔlΔtionHmut₂ntsVH2013THcaTH[_6cUaa 7

2082 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHinHβui≥inβHmΔt₂bolicHΔnβinΔΔrinβHoαHmicrobi₂lHimprovΔmΔntVH2013TH
caTH_YcU[c 41

2081 knH₂n₂lysisHoαH₂HOcommunityU≥rivΔnOHrΔconstructionHoαHthΔHhum₂nHmΔt₂bolicHnΔtworkVH2013THcTHa_aUa6] 30

2080 oncyclopΔ≥i₂HoαH’ystΔmsHlioloβyVH2013THZX_]UZX_]

2079 monnΔctinβHthΔH≥otsdH₂pplic₂tionsHoαHnΔtworkHmΔ≥icinΔHinHph₂rm₂coloβyH₂n≥H≥isΔ₂sΔVH2013THc]TH6_cU6c 23

2078 wo≥ΔllinβHwΔt₂bolicHxΔtworksâ��“hΔH“hΔoriΔsHoαHwΔt₂bolismVH2013TH6aTH_c[U6ZY

2077 VH2013TH]THYa 27

2076 oncyclopΔ≥i₂HoαH’ystΔmsHlioloβyVH2013TH]6bU]a[
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2075 “ow₂r≥sH₂HprΔ≥ictivΔHsystΔmsUlΔvΔlHmo≥ΔlHoαHthΔHhum₂nHmicrobiomΔdHproβrΔssTHch₂llΔnβΔsTH₂n≥H
opportunitiΔsVH2013THZ]THbYXUZX 52

2074 momput₂tion₂lHwo≥ΔlsHoαHklβ₂ΔHwΔt₂bolismHαorHsn≥ustri₂lHkpplic₂tionsVH2013THcTHYb_UYc_ 7

2073 qsw[odHcon≥itionUspΔciαicHmo≥ΔlsHoαHcΔllul₂rHmΔt₂bolismH≥ΔvΔlopΔ≥HαromHmΔt₂bolomicsH₂n≥H
ΔxprΔssionH≥₂t₂VH2013THZcTHZcXXUb 90

2072 ost₂blishmΔntTHinHsilicoH₂n₂lysisTH₂n≥HΔxpΔrimΔnt₂lHvΔriαic₂tionHoαH₂Hl₂rβΔUsc₂lΔHmΔt₂bolicHnΔtworkHoαH
thΔHx₂nth₂nHpro≥ucinβH ₂nthomon₂sHc₂mpΔstrisHpvVHc₂mpΔstrisHstr₂inHlYXXVH2013THY6aTHYZ[U[] 37

2071 ymixHâ��HkH–isu₂liz₂tionH“oolHαorHwΔt₂bolicHxΔtworksHwithHriβhΔstH”s₂bilityH₂n≥Hmustomiz₂bilityHinH
pocusVH2013THb_THb]cUb6Z 21

2070 wicrobi₂lHΔnβinΔΔrinβHstr₂tΔβiΔsHtoHimprovΔHcΔllHvi₂bilityHαorHbiochΔmic₂lHpro≥uctionVH2013TH[YTHcX[UY] 48

2069 zotΔnti₂lHoαHprotonUpumpinβHrho≥opsinsdHΔnβinΔΔrinβHphotosystΔmsHintoHmicroorβ₂nismsVH2013TH[YTH6[[U]Z 23

2068 ‘ΔconstructionH₂n≥H₂n₂lysisHoαHthΔHin≥ustri₂lHstr₂inHl₂cillusHmΔβ₂tΔriumH—’rXXZHβΔnomΔUsc₂lΔHinH
silicoHmΔt₂bolicHmo≥ΔlVH2013THY6]TH_X[Uc 19

2067 wo≥ΔlinβHmΔt₂bolicHsystΔmsdHthΔHnΔΔ≥HαorH≥yn₂micsVH2013THZTH[a[U[bZ 33

2066 mh₂r₂ctΔriz₂tionH₂n≥Hmo≥ΔllinβHoαHintΔrspΔciΔsHΔlΔctronHtr₂nsαΔrHmΔch₂nismsH₂n≥Hmicrobi₂lH
communityH≥yn₂micsHoαH₂HsyntrophicH₂ssoci₂tionVH2013TH]THZbXc 82

2065 kccΔlΔr₂tΔ≥H≥iscovΔryHvi₂H₂HwholΔUcΔllHmo≥ΔlVH2013THYXTHYYcZU_ 49

2064 kntib₂ctΔri₂lHmΔch₂nismsHi≥ΔntiαiΔ≥HthrouβhHstructur₂lHsystΔmsHph₂rm₂coloβyVH2013THaTHYXZ 20

2063 snαΔrrinβHchΔmic₂lHrΔ₂ctionHp₂ttΔrnsHusinβHrulΔHcompositionHinHβr₂phHβr₂mm₂rsVH2013TH]TH] 19

2062 myl‘kpydHmynstr₂intsUl₂sΔ≥H‘ΔconstructionH₂n≥Hkn₂lysisHαorHzythonVH2013THaTHa] 502

2061 ‘obustHαluxHb₂l₂ncΔH₂n₂lysisHoαHmultisc₂lΔHbiochΔmic₂lHrΔ₂ctionHnΔtworksVH2013THY]THZ]X 17

2060 ‘₂pi≥HconstructionHoαHmΔt₂bolicHmo≥ΔlsHαorH₂Hα₂milyHoαHmy₂nob₂ctΔri₂HusinβH₂HmultiplΔHsourcΔH
₂nnot₂tionHworkαlowVH2013THaTHY]Z 26

2059 kHmultiUlΔvΔlHmultiUsc₂lΔH₂ppro₂chHtoHstu≥yHΔssΔnti₂lHβΔnΔsHinHwycob₂ctΔriumHtubΔrculosisVH2013THaTHY[Z 14

2058 kHsystΔm₂ticHcomp₂risonHoαHthΔHwΔt₂mycH₂n≥HuoqqHp₂thw₂yH≥₂t₂b₂sΔsVH2013THY]THYYZ 92

(2013-2013)

13



2057 ’ybilUUΔααiciΔntHconstr₂intUb₂sΔ≥Hmo≥ΔllinβHinH‘VH2013THaTHYZ_ 78

2056 snvΔstiβ₂tinβHxylosΔHmΔt₂bolismHinHrΔcombin₂ntH’₂cch₂romycΔsHcΔrΔvisi₂ΔHvi₂HY[mHmΔt₂bolicHαluxH
₂n₂lysisVH2013THYZTHYY] 41

2055 ’olvinβHβ₂pHmΔt₂bolitΔsH₂n≥HblockΔ≥HrΔ₂ctionsHinHβΔnomΔUsc₂lΔHmo≥ΔlsdH₂pplic₂tionHtoHthΔH
mΔt₂bolicHnΔtworkHoαHll₂tt₂b₂ctΔriumHcuΔnotiVH2013THaTHYY] 13

2054 nΔvΔlopmΔntHoαH’ynΔchocystisHspVHzmmH6bX[H₂sH₂HphototrophicHcΔllHα₂ctoryVH2013THYYTHZbc]UcY6 83

2053 krtz₂thnΔsiβndHr₂tion₂lHhΔtΔroloβousHp₂thw₂yH≥ΔsiβnHsystΔmHαorHthΔHpro≥uctionHoαHnonn₂tivΔH
mΔt₂bolitΔsVH2013THYY6TH_Z]Ua 5

2052 kH≥ΔsiβnH₂utom₂tionHαr₂mΔworkHαorHcomput₂tion₂lHbioΔnΔrβΔticsHinHbioloβic₂lHnΔtworksVH2013THcTHZ__]U6] 8

2051 z₂rΔtoHoptim₂lityHinHorβ₂nΔllΔHΔnΔrβyHmΔt₂bolismH₂n₂lysisVH2013THYXTHYX[ZU]] 11

2050 l₂sicH₂n≥H₂ppliΔ≥HusΔsHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHrΔconstructionsHoαHoschΔrichi₂HcoliVH
2013THcTH66Y 244

2049 kn₂lysisHoαHsynthΔticHmΔt₂bolicHp₂thw₂ysHsolutionHsp₂cΔVH2013TH

2048 wΔt₂bolicHrΔconstructionH₂n≥HαluxH₂n₂lysisHoαHin≥ustri₂lHzichi₂HyΔ₂stsVH2013THcaTHYb6_Ua[ 13

2047 nΔvΔlopmΔntHoαHthΔrmo≥yn₂micHoptimumHsΔ₂rchinβHP“y’QHtoHimprovΔHthΔHprΔ≥ictionH₂ccur₂cyHoαH
αluxHb₂l₂ncΔH₂n₂lysisVH2013THYYXTHcY]UZ[ 10

2046 kHrΔli₂blΔHsimul₂torHαorH≥yn₂micHαluxHb₂l₂ncΔH₂n₂lysisVH2013THYYXTHacZUbXZ 82

2045 xitroβΔnH₂ssimil₂tionHinHoschΔrichi₂HcolidHputtinβHmolΔcul₂rH≥₂t₂HintoH₂HsystΔmsHpΔrspΔctivΔVH2013TH
aaTH6ZbUc_ 147

2044 kHsystΔmsHbioloβyH₂ppro₂chHtoHstu≥yinβHthΔHrolΔHoαHmicrobΔsHinHhum₂nHhΔ₂lthVH2013THZ]TH]UYZ 70

2043 wovinβHr_xYHstu≥iΔsHintoHthΔHΔr₂HoαHsystΔmsHbioloβyVH2013THYabTHY_YU6a 12

2042 zroαilinβHmΔt₂bolicHnΔtworksHtoHstu≥yHc₂ncΔrHmΔt₂bolismVH2013THZ]TH6XUb 79

2041 nΔsiβnH₂n≥H₂n₂lysisHoαHmΔt₂bolicHp₂thw₂ysHsupportinβHαorm₂totrophicHβrowthHαorH
ΔlΔctricityU≥ΔpΔn≥ΔntHcultiv₂tionHoαHmicrobΔsVH2013THYbZaTHYX[cU]a 103

2040 pluxomicsHUHconnΔctinβHOomicsH₂n₂lysisH₂n≥HphΔnotypΔsVH2013THY_THYcXYUY6 84

Citation Report

14



2039 p₂stHthΔrmo≥yn₂mic₂llyHconstr₂inΔ≥HαluxHv₂ri₂bilityH₂n₂lysisVH2013THZcTHcX[Uc 33

2038 ’omΔwh₂tHinHcontrolUUthΔHrolΔHoαHtr₂nscriptionHinHrΔβul₂tinβHmicrobi₂lHmΔt₂bolicHαluxΔsVH2013THZ]THcbaUc[ 46

2037 nΔvΔlopmΔntHoαHmicrobi₂lHcΔllHα₂ctoriΔsHαorHbioUrΔαinΔryHthrouβhHsynthΔticHbioΔnβinΔΔrinβVH2013TH
Y6[THZX]UY6 46

2036 qΔnomΔUsc₂lΔHmo≥ΔlHm₂n₂βΔmΔntH₂n≥Hcomp₂risonVH2013THcb_TH[UY6 1

2035 ‘ΔsolvinβHcΔllHcompositionHthrouβhHsimplΔHmΔ₂surΔmΔntsTHβΔnomΔUsc₂lΔHmo≥ΔlinβTH₂n≥H₂HβΔnΔticH
₂lβorithmVH2013THcb_THb_UYXY 2

2034 ‘ΔconstructionH₂n≥H₂n₂lysisHoαHthΔHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHoαHm₂n≥i≥₂Hβl₂br₂t₂VH2013THcTHZX_UY6 36

2033 kHcommunityU≥rivΔnHβlob₂lHrΔconstructionHoαHhum₂nHmΔt₂bolismVHNature BiotechnologyTH2013TH[YTH]YcUZ_44.5 746

2032 YΔ₂stH’ystΔmsHlioloβyVH2013TH[][U[6_ 6

2031 ’₂lmonΔll₂Hmo≥ul₂tΔsHmΔt₂bolismH≥urinβHβrowthHun≥ΔrHcon≥itionsHth₂tHin≥ucΔHΔxprΔssionHoαH
virulΔncΔHβΔnΔsVH2013THcTHY_ZZU[] 38

2030 monstr₂intUb₂sΔ≥Hstr₂inH≥ΔsiβnHusinβHcontinuousHmo≥iαic₂tionsHPmoswosQHoαHαluxHboun≥sHαin≥sHnΔwH
str₂tΔβiΔsHαorHmΔt₂bolicHΔnβinΔΔrinβVH2013THbTH_c_U6X] 30

2029 promHphysioloβyHtoHsystΔmsHmΔt₂bolicHΔnβinΔΔrinβHαorHthΔHpro≥uctionHoαHbiochΔmic₂lsHbyHl₂cticH₂ci≥H
b₂ctΔri₂VH2013TH[YTHa6]Ubb 111

2028 ’ystΔmsHliomΔch₂nicsHoαHthΔHmΔllVH2013THYU__

2027 qΔnomΔUsc₂lΔHmo≥ΔlinβHoαHhum₂nHmΔt₂bolismHUH₂HsystΔmsHbioloβyH₂ppro₂chVH2013THbTHcb_Uc6 86

2026 ’ynthΔticHbioloβyH₂n≥HthΔHtΔchnicityHoαHbioαuΔlsVH2013TH]]THYcXUb 15

2025 “r₂nsl₂tinβHnΔxtHβΔnΔr₂tionHsΔquΔncinβHtoHpr₂cticΔdHopportunitiΔsH₂n≥HnΔcΔss₂ryHstΔpsVH2013THaTHa][U__ 28

2024 ’ystΔmsHbioloβyHαorHmolΔcul₂rHliαΔHsciΔncΔsH₂n≥HitsHimp₂ctHinHbiomΔ≥icinΔVH2013THaXTHYX[_U_[ 20

2023 wo≥ΔlinβHwycob₂ctΔriumHtubΔrculosisHr[a‘vHsnH’ilicoVH2013THYUYc

2022 “hΔrmo≥yn₂micsHoαHbiochΔmic₂lHnΔtworksH₂n≥H≥u₂lityHthΔorΔmsVH2013THbaTHX_ZYXb 10

(2013-2013)

15



2021 lioinαorm₂ticsHkppro₂chHαorHpin≥inβH“₂rβΔtHzrotΔinHinHsnαΔctiousHnisΔ₂sΔVH2013THZ[_UZ__

2020 zl₂ntHβΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionH₂n≥Hmo≥ΔllinβVH2013THZ]THZaYUa 58

2019 “hΔHxΔ₂lHkmun≥sonHΔr₂VH‘₂pi≥HΔvolutionHoαHchΔmic₂lHΔnβinΔΔrinβHsciΔncΔVH2013TH_cTH[Y]aU[Y_a 3

2018 snHsilicoHscrΔΔninβHoαHtriplΔHrΔ₂ctionHknockoutHoschΔrichi₂HcoliHstr₂insHαorHovΔrpro≥uctionHoαHusΔαulH
mΔt₂bolitΔsVH2013THYY_THZZYUb 20

2017 wΔt₂bolicHnΔtworkHmo≥ΔlinβH₂ppro₂chΔsHαorHinvΔstiβ₂tinβHthΔHJhunβryHc₂ncΔrJVH2013THZ[THZZaU[] 11

2016 ’tructur₂lHsystΔmsHbioloβyHΔv₂lu₂tionHoαHmΔt₂bolicHthΔrmotolΔr₂ncΔHinHoschΔrichi₂HcoliVH2013TH[]XTHYZZXU[ 96

2015 mh₂r₂ctΔrizinβH₂cΔtoβΔnicHmΔt₂bolismHusinβH₂HβΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionHoαH
mlostri≥iumHljunβ≥₂hliiVH2013THYZTHYYb 106

2014 oααiciΔntHbΔh₂viorHoαHphotosynthΔticHorβ₂nΔllΔsHvi₂Hz₂rΔtoHoptim₂lityTHi≥Δntiαi₂bilityTH₂n≥HsΔnsitivityH
₂n₂lysisVH2013THZTHZa]Ubb 10

2013 wultisc₂lΔHmΔt₂bolicHmo≥ΔlinβdH≥yn₂micHαluxHb₂l₂ncΔH₂n₂lysisHonH₂HwholΔUpl₂ntHsc₂lΔVH2013THY6[TH6[aU]a 98

2012 yptimiz₂tionU≥rivΔnHi≥Δntiαic₂tionHoαHβΔnΔticHpΔrturb₂tionsH₂ccΔlΔr₂tΔsHthΔHconvΔrβΔncΔHoαHmo≥ΔlH
p₂r₂mΔtΔrsHinHΔnsΔmblΔHmo≥ΔlinβHoαHmΔt₂bolicHnΔtworksVH2013THbTHYXcXUYX] 22

2011 nΔcompositionHoαHαluxH≥istributionsHintoHmΔt₂bolicHp₂thw₂ysVH2013THYXTHcb]Uc[ 3

2010 oluci≥₂tinβHxylosΔHmΔt₂bolismHoαHschΔααΔrsomycΔsHstipitisHbyHintΔβr₂tinβHprincip₂lHcomponΔntH
₂n₂lysisHwithHαluxHb₂l₂ncΔH₂n₂lysisVH2013TH 1

2009 kpplic₂tionsHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHmo≥ΔlsHinHthΔHbioph₂rm₂cΔutic₂lHin≥ustryVH2013TH
YTH[[aU[[c 2

2008 z₂rΔtoHΔpsilonU≥omin₂ncΔH₂n≥Hi≥Δntiαi₂blΔHsolutionsHαorHliomknHmo≥ΔlinβVH2013TH 3

2007 oluci≥₂tinβHricΔHcΔllHmΔt₂bolismHun≥ΔrHαloo≥inβH₂n≥H≥rouβhtHstrΔssΔsHusinβHαluxUb₂sΔ≥Hmo≥ΔlinβH
₂n≥H₂n₂lysisVH2013THY6ZTHZY]XU_X 52

2006 punction₂lHβΔnomicsHoαHzl₂smo≥iumHα₂lcip₂rumHusinβHmΔt₂bolicHmo≥ΔllinβH₂n≥H₂n₂lysisVH2013THYZTH[Y6UZa 13

2005 wo≥ΔlinβHintΔβr₂tΔ≥HcΔllul₂rHm₂chinΔryHusinβHhybri≥HzΔtriUloolΔ₂nHnΔtworksVH2013THcTHΔYXX[[X6 12

2004 pluxHimb₂l₂ncΔH₂n₂lysisH₂n≥HthΔHsΔnsitivityHoαHcΔllul₂rHβrowthHtoHch₂nβΔsHinHmΔt₂bolitΔHpoolsVH2013TH
cTHΔYXX[Yc_ 45

Citation Report

16



2003 “hΔHkpplic₂tionHoαH‘unβΔUuutt₂HklβorithmsHonHnyn₂micHwo≥ΔlHoαH’imul₂tinβHqlycolyticHwΔt₂bolismH
oαHoschΔrichi₂HcoliVH2013TH6]aTH__]U__c

2002 wΔt₂bolicHrΔconstructionH≥₂t₂b₂sΔsH₂n≥HthΔirH₂pplic₂tionHtoHmΔt₂bolomicsHrΔsΔ₂rchVH2013TH6bUac

2001 mh₂r₂ctΔrizinβHthΔHrΔl₂tionshipHbΔtwΔΔnHstΔ₂≥yHst₂tΔH₂n≥HrΔsponsΔHusinβH₂n₂lytic₂lHΔxprΔssionsHαorH
thΔHstΔ₂≥yHst₂tΔsHoαHm₂ssH₂ctionHmo≥ΔlsVH2013THcTHΔYXXZcXY 9

2000 z₂r₂llΔlHΔxploit₂tionHoαH≥ivΔrsΔHhostHnutriΔntsHΔnh₂ncΔsH’₂lmonΔll₂HvirulΔncΔVH2013THcTHΔYXX[[XY 111

1999 ‘ΔcΔntHproβrΔssHinHthΔH≥ΔvΔlopmΔntHoαHmΔt₂bolomΔH≥₂t₂b₂sΔsHαorHpl₂ntHsystΔmsHbioloβyVH2013TH]THa[ 55

1998 ’tructur₂lHcontrolHoαHmΔt₂bolicHαluxVH2013THcTHΔYXX[[6b 9

1997 wΔt₂bolicHconstr₂intUb₂sΔ≥HrΔαinΔmΔntHoαHtr₂nscription₂lHrΔβul₂toryHnΔtworksVH2013THcTHΔYXX[[aX 26

1996 xovΔlHinsiβhtsHintoHobΔsityH₂n≥H≥i₂bΔtΔsHthrouβhHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH2013TH]THcZ 31

1995 ‘ΔconstructionH₂n≥Hv₂li≥₂tionHoαH₂HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHαorHthΔHαil₂mΔntousHαunβusH
xΔurospor₂Hcr₂ss₂HusinβHpk‘wVH2013THcTHΔYXX[YZ6 44

1994 pluxHb₂l₂ncΔH₂n₂lysisHoαHcy₂nob₂ctΔri₂lHmΔt₂bolismdHthΔHmΔt₂bolicHnΔtworkHoαH’ynΔchocystisHspVH
zmmH6bX[VH2013THcTHΔYXX[XbY 178

1993 luil≥inβHthΔHrΔpΔrtoirΔHoαH≥ispΔns₂blΔHchromosomΔHrΔβionsHinHl₂cillusHsubtilisHΔnt₂ilsHm₂jorH
rΔαinΔmΔntHoαHcoβn₂tΔHl₂rβΔUsc₂lΔHmΔt₂bolicHmo≥ΔlVH2013TH]YTH6baUcc 62

1992 ’ynthΔticHβΔnΔHcircuitsHαorHmΔt₂bolicHcontroldH≥ΔsiβnHtr₂≥ΔUoααsH₂n≥Hconstr₂intsVH2013THYXTHZXYZX6aY 56

1991 rΔtΔroβΔnΔityHinHprotΔinHΔxprΔssionHin≥ucΔsHmΔt₂bolicHv₂ri₂bilityHinH₂Hmo≥ΔlΔ≥HoschΔrichi₂HcoliH
popul₂tionVH2013THYYXTHY]XX6UYY 76

1990 zrΔ≥ictinβHthΔHimp₂ctHoαH≥iΔtH₂n≥HΔnzymop₂thiΔsHonHhum₂nHsm₂llHintΔstin₂lHΔpithΔli₂lHcΔllsVH2013TH
ZZTHZaX_UZZ 51

1989 momput₂tion₂lHΔv₂lu₂tionHoαHcΔllul₂rHmΔt₂bolicHcostsHsuccΔssαullyHprΔ≥ictsHβΔnΔsHwhosΔHΔxprΔssionH
isH≥ΔlΔtΔriousVH2013THYYXTHYcY66UaY 18

1988 momput₂tion₂lHΔv₂lu₂tionHoαH’ynΔchococcusHspVHzmmHaXXZHmΔt₂bolismHαorHchΔmic₂lHpro≥uctionVH
2013THbTH6YcU[X 51

1987 wΔt₂bolicHrΔconstructionHi≥ΔntiαiΔsHstr₂inUspΔciαicHrΔβul₂tionHoαHvirulΔncΔHinH“oxopl₂sm₂Hβon≥iiVH
2013THcTHaXb 35

1986 “ow₂r≥sH₂HwholΔUcΔllHmo≥ΔlinβH₂ppro₂chHαorHsynthΔticHbioloβyVH2013THZ[THXZ_YYZ 48

(2013-2013)

17



1985 “hΔH≥yn₂micsHoαHhybri≥HmΔt₂bolicUβΔnΔticHoscill₂torsVH2013THZ[THXY[Y[Z 12

1984 kltΔrn₂tΔHwΔttinβH₂n≥H≥ryinβHirriβ₂tionHαorHricΔHinHl₂nβl₂≥ΔshdHssHitHsust₂in₂blΔH₂n≥Hh₂sHpl₂ntH
brΔΔ≥inβHsomΔthinβHtoHoααΔriVH2013THZTHYZXUYZc 54

1983 ’ΔβrΔβ₂tΔ≥HαluxHb₂l₂ncΔH₂n₂lysisHconstr₂inΔ≥HbyHpopul₂tionHstructurΔWαunctionH≥₂t₂dHthΔHc₂sΔHoαH
zrkHpro≥uctionHbyHmixΔ≥Hmicrobi₂lHculturΔsVH2013THYYXTHZZ6aUa6 8

1982 oxplor₂tionH₂n≥Hcomp₂risonHoαHinbornHc₂p₂cityHoαH₂ΔrobicH₂n≥H₂n₂ΔrobicHmΔt₂bolismsHoαH
’₂cch₂romycΔsHcΔrΔvisi₂ΔHαorHmicrobi₂lHΔlΔctric₂lHcurrΔntHpro≥uctionVH2013TH]TH]ZXU[X 7

1981 nyn₂mic₂lH₂n₂lysisHoαHΔvolutionHΔqu₂tionsHinHβΔnΔr₂lizΔ≥Hmo≥ΔlsVH2013THabTHYX_YUYXaa 14

1980 kHβΔnomΔUsc₂lΔHmo≥ΔlinβH₂ppro₂chHtoHstu≥yHinbornHΔrrorsHoαHlivΔrHmΔt₂bolismdHtow₂r≥H₂nHinHsilicoH
p₂tiΔntVH2013THZXTH[b[Uca 9

1979 moα₂ctorHmo≥iαic₂tionH₂n₂lysisdH₂Hcomput₂tion₂lHαr₂mΔworkHtoHi≥ΔntiαyHcoα₂ctorHspΔciαicityH
ΔnβinΔΔrinβHt₂rβΔtsHαorHstr₂inHimprovΔmΔntVH2013THYYTHY[][XX6 14

1978 ’ystΔmsHbioloβyHmΔtho≥sH₂n≥H≥ΔvΔlopmΔntsHαorH’₂cch₂romycΔsHcΔrΔvisi₂ΔH₂n≥HothΔrHin≥ustri₂lH
yΔ₂stsHinHrΔl₂tionHtoHthΔHpro≥uctionHoαHαΔrmΔntΔ≥Hαoo≥H₂n≥Hαoo≥HinβrΔ≥iΔntsVH2013TH]ZUbX

1977 kv₂il₂bilityHb₂sΔ≥H’t₂biliz₂tionHoαH“ubul₂rHmhΔmic₂lH‘Δ₂ctorsVH2013TH]6THc6UYXY 2

1976 kHnΔwHαr₂mΔworkHαorHmΔt₂bolicHmo≥ΔlinβHun≥ΔrHnonUb₂l₂ncΔ≥HβrowthVHkpplic₂tionHtoHc₂rbonH
mΔt₂bolismHoαHunicΔllul₂rHmicro₂lβ₂ΔVH2013TH]6THYXaUYYZ 0

1975 wo≥ΔlU≥rivΔnH≥ΔsiβnHoαH₂H’₂cch₂romycΔsHcΔrΔvisi₂ΔHpl₂tαormHstr₂inHwithHimprovΔ≥HtyrosinΔH
pro≥uctionHc₂p₂bilitiΔsVH2013TH]6THZZYUZZ6 6

1974 z₂rkinsonOsH≥isΔ₂sΔdH≥op₂minΔrβicHnΔrvΔHcΔllHmo≥ΔlHisHconsistΔntHwithHΔxpΔrimΔnt₂lHαin≥inβHoαH
incrΔ₂sΔ≥HΔxtr₂cΔllul₂rHtr₂nsportHoαH˛–UsynuclΔinVH2013THY]THY[6 13

1973 ’ystΔmsHbioloβyHoαHc₂ncΔrdHmovinβHtow₂r≥HthΔHintΔβr₂tivΔHstu≥yHoαHthΔHmΔt₂bolicH₂ltΔr₂tionsHinH
c₂ncΔrHcΔllsVH2012TH[TH]bY 15

1972 mh₂r₂ctΔriz₂tionHoαHthΔHmΔt₂bolicHrΔquirΔmΔntsHinHyΔ₂stHmΔiosisVH2013THbTHΔ6[aXa 10

1971 kn₂lysisHoαHΔnh₂ncΔ≥HcurrΔntUβΔnΔr₂tinβHmΔch₂nismHoαHqΔob₂ctΔrHsulαurrΔ≥ucΔnsHstr₂inHvi₂H
mo≥ΔlU≥rivΔnHmΔt₂bolismHsimul₂tionVH2013THbTHΔa[cXa 9

1970 nΔ₂≥HΔn≥HmΔt₂bolitΔsUU≥ΔαininβHthΔHknownHunknownsHoαHthΔHoVHcoliHmΔt₂bolicHnΔtworkVH2013THbTHΔa_ZYX 19

1969 ’tΔ₂≥yUst₂tΔHmΔt₂bolitΔHconcΔntr₂tionsHrΔαlΔctH₂Hb₂l₂ncΔHbΔtwΔΔnHm₂ximizinβHΔnzymΔHΔααiciΔncyH
₂n≥HminimizinβHtot₂lHmΔt₂bolitΔHlo₂≥VH2013THbTHΔa_[aX 46

1968 ’ystΔm₂ticHconstructionHoαHkinΔticHmo≥ΔlsHαromHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksVH2013THbTHΔacYc_ 86

Citation Report

18



1967 “hΔHΔvolutionHoαHβΔnomΔUsc₂lΔHmo≥ΔlsHoαHc₂ncΔrHmΔt₂bolismVH2013TH]THZ[a 63

1966 wΔt₂bolicH₂n₂lysΔsHΔluci≥₂tΔHnonUtrivi₂lHβΔnΔHt₂rβΔtsHαorH₂mpliαyinβH≥ihy≥ro₂rtΔmisinicH₂ci≥H
pro≥uctionHinHyΔ₂stVH2013TH]THZXX 11

1965 kHnovΔlHmΔtho≥oloβyHtoHΔstim₂tΔHmΔt₂bolicHαluxH≥istributionsHinHconstr₂intUb₂sΔ≥Hmo≥ΔlsVH2013TH[THb[bU_Z 10

1964 mountinβH₂n≥HcorrΔctinβHthΔrmo≥yn₂mic₂llyHinαΔ₂siblΔHαluxHcyclΔsHinHβΔnomΔUsc₂lΔHmΔt₂bolicH
nΔtworksVH2013TH[THc]6U66 30

1963 momplΔxHxonlinΔ₂rHlΔh₂viorHinHwΔt₂bolicHzrocΔssΔsdHqlob₂lHliαurc₂tionHkn₂lysisHoαHoschΔrichi₂HcoliH
qrowthHonHwultiplΔH’ubstr₂tΔsVH2013THYTHZ6[UZab 20

1962 ’ynthΔticHbioloβyHoαHcy₂nob₂ctΔri₂dHuniquΔHch₂llΔnβΔsH₂n≥HopportunitiΔsVH2013TH]THZ]6 205

1961 ’ynΔrβisticH’ynthΔticHlioloβydH”nitsHinHmoncΔrtVH2013THYTHYY 6

1960 ’tu≥yinβHthΔHrΔl₂tionshipHbΔtwΔΔnHrobustnΔssH₂β₂instHmut₂tionsHinHmΔt₂bolicHnΔtworksH₂n≥H
liαΔstylΔHoαHorβ₂nismsVH2013THZXY[TH6Y_6ca 3

1959 pluxHl₂l₂ncΔHkn₂lysisHl₂sΔ≥Hwo≥ΔlHαorHthΔHs≥Δntiαic₂tionHoαHzotΔntHnruβH“₂rβΔtdHkHxovΔlH’tr₂tΔβyVH
2013THZTH_X 0

1958 prΔΔHonΔrβiΔsHoαH’t₂βinβH₂H’cΔn₂rioH₂n≥HzΔrpΔtu₂lHwotionHw₂chinΔsHoαHthΔH“hir≥Huin≥VH2014TH][U_6

1957 wultiUtissuΔHcomput₂tion₂lHmo≥ΔlinβH₂n₂lyzΔsHp₂thophysioloβyHoαHtypΔHZH≥i₂bΔtΔsHinHwu‘HmicΔVH
2014THcTHΔYXZ[Yc 10

1956 wontΔUm₂rloHmo≥ΔlinβHoαHthΔHcΔntr₂lHc₂rbonHmΔt₂bolismHoαHv₂ctococcusHl₂ctisdHinsiβhtsHintoH
mΔt₂bolicHrΔβul₂tionVH2014THcTHΔYX6]_[ 18

1955 ni₂βnosticsHαorHstoch₂sticHβΔnomΔUsc₂lΔHmo≥ΔlinβHvi₂Hmo≥ΔlHslicinβH₂n≥H≥ΔbuββinβVH2014THcTHΔYYX[bX

1954 qΔnomΔUsc₂lΔHrΔconstructionHoαHmΔt₂bolicHnΔtworksHoαHv₂ctob₂cillusHc₂sΔiHk“mmH[[]H₂n≥HYZkVH2014
THcTHΔYYXab_ 24

1953 zrΔ≥ictinβHβrowthHcon≥itionsHαromHintΔrn₂lHmΔt₂bolicHαluxΔsHinH₂nHinUsilicoHmo≥ΔlHoαHoVHcoliVH2014THcTHΔYY]6Xb 10

1952
wo≥ΔlinβHthΔH≥iααΔrΔncΔsHinHbiochΔmic₂lHc₂p₂bilitiΔsHoαHpsΔu≥omon₂sHspΔciΔsHbyHαluxHb₂l₂ncΔH
₂n₂lysisdHhowHβoo≥H₂rΔHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksH₂tHprΔ≥ictinβHthΔH≥iααΔrΔncΔsiVH2014TH
ZXY]TH]Y6Zbc

9

1951 wΔmbr₂nΔHtr₂nsportΔrsHinH₂Hhum₂nHβΔnomΔUsc₂lΔHmΔt₂bolicHknowlΔ≥βΔb₂sΔH₂n≥HthΔirHimplic₂tionsH
αorH≥isΔ₂sΔVH2014TH_THcY 56

1950 smprovinβHcoll₂bor₂tionHbyHst₂n≥₂r≥iz₂tionHΔααortsHinHsystΔmsHbioloβyVH2014THZTH6Y 43
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1949 ’ynthΔticHbioloβyHoutsi≥ΔHthΔHcΔlldHlinkinβHcomput₂tion₂lHtoolsHtoHcΔllUαrΔΔHsystΔmsVH2014THZTH66 9

1948 wicro₂lβ₂lHwΔt₂bolicHxΔtworkHwo≥ΔlH‘ΔαinΔmΔntHthrouβhHriβhU“hrouβhputHpunction₂lHwΔt₂bolicH
zroαilinβVH2014THZTH6b 22

1947 momput₂tion₂lHstr₂tΔβiΔsHαorH₂HsystΔmUlΔvΔlHun≥Δrst₂n≥inβHoαHmΔt₂bolismVH2014TH]THYX[]Uba 45

1946 wΔt₂bolicHc₂p₂bilitiΔsHoαHkctinob₂cillusHsuccinoβΔnΔsHαorHsuccinicH₂ci≥Hpro≥uctionVH2014TH[YTHb_cUb6_ 3

1945 momput₂tion₂lHwΔtho≥sHinH’ystΔmsHlioloβyVH2014TH

1944 qΔnomΔHΔnβinΔΔrinβHαorHimprovΔ≥HrΔcombin₂ntHprotΔinHΔxprΔssionHinHoschΔrichi₂HcoliVH2014THY[THYaa 67

1943 nΔvΔlopmΔntHoαHbioUb₂sΔ≥HαinΔHchΔmic₂lHpro≥uctionHthrouβhHsynthΔticHbioΔnβinΔΔrinβVH2014THY[THYa[ 33

1942 nΔsiβnHoαHwicrobi₂lHmonsorti₂HαorHsn≥ustri₂lHliotΔchnoloβyVH2014TH6_Ua] 22

1941 nplkl₂bdH₂Hα₂stH₂n≥HrΔli₂blΔHwk“vklHco≥ΔHαorH≥yn₂micHαluxHb₂l₂ncΔH₂n₂lysisVH2014THY_TH]Xc 86

1940 m₂pturinβHthΔHrΔsponsΔHoαHmlostri≥iumH₂cΔtobutylicumHtoHchΔmic₂lHstrΔssorsHusinβH₂HrΔβul₂tΔ≥H
βΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlVH2014THaTHY]] 42

1939 ‘Δ₂ctionHz₂thw₂yHkn₂lysisVH2014TH_[U6X

1938 kn₂lysisHoαHuinΔticH‘Δ₂ctionHwΔch₂nismsVH2014TH 91

1937 snαΔrrinβHmΔt₂bolicHphΔnotypΔsHαromHthΔHΔxomΔt₂bolomΔHthrouβhH₂HthΔrmo≥yn₂micHv₂ri₂tion₂lH
principlΔVH2014THY6THYY_XYb 3

1936 momp₂r₂tivΔHβΔnomΔUsc₂lΔHrΔconstructionHoαHβ₂plΔssHmΔt₂bolicHnΔtworksHαorHprΔsΔntH₂n≥H₂ncΔstr₂lH
spΔciΔsVH2014THYXTHΔYXX[]6_ 59

1935 liorΔmΔ≥i₂tionHinHm₂rinΔHΔcosystΔmsdH₂Hcomput₂tion₂lHstu≥yHcombininβHΔcoloβic₂lHmo≥ΔlinβH₂n≥H
αluxHb₂l₂ncΔH₂n₂lysisVH2014TH_TH[Yc 10

1934 vimitinβH₂n≥HΔxcrΔtinβHmΔt₂bolitΔsHoαHsuccin₂tΔHpro≥uctionHinH’VcΔrΔvisi₂ΔHusinβHαluxHb₂l₂ncΔH
₂n₂lysisVH2014TH 1

1933 sntΔβr₂tΔ≥HnΔtworkH₂n₂lysisH₂n≥HΔααΔctivΔHtoolsHinHpl₂ntHsystΔmsHbioloβyVH2014TH_TH_cb 38

1932 wΔt₂bolicHΔrosionHprim₂rilyHthrouβhHmut₂tionH₂ccumul₂tionTH₂n≥HnotHtr₂≥ΔoααsTH≥rivΔsHlimitΔ≥H
ΔvolutionHoαHsubstr₂tΔHspΔciαicityHinHoschΔrichi₂HcoliVH2014THYZTHΔYXXYabc 89
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1931 “hΔHoriβinsHoαHspΔci₂liz₂tiondHinsiβhtsHαromHb₂ctΔri₂HhΔl≥HZ_HyΔ₂rsHinHc₂ptivityVH2014THYZTHΔYXXYacX 13

1930 ossΔnti₂lHpl₂sticityH₂n≥HrΔ≥un≥₂ncyHoαHmΔt₂bolismHunvΔilΔ≥HbyHsynthΔticHlΔth₂lityH₂n₂lysisVH2014THYXTHΔYXX[6[a 28

1929 omΔrβΔntHbiosynthΔticHc₂p₂cityHinHsimplΔHmicrobi₂lHcommunitiΔsVH2014THYXTHΔYXX[6c_ 71

1928 kHsystΔmsH₂ppro₂chHtoHprΔ≥ictHoncomΔt₂bolitΔsHvi₂HcontΔxtUspΔciαicHβΔnomΔUsc₂lΔHmΔt₂bolicH
nΔtworksVH2014THYXTHΔYXX[b[a 44

1927 ’ΔquΔncΔH≥ivΔrβΔncΔH₂n≥H≥ivΔrsityHsuββΔstsHonβoinβHαunction₂lH≥ivΔrsiαic₂tionHoαHvΔrtΔbr₂tΔHxknH
mΔt₂bolismVH2014THZ[TH[cU]b 11

1926 onumΔr₂tionHoαHsm₂llΔstHintΔrvΔntionHstr₂tΔβiΔsHinHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksVH2014THYXTHΔYXX[[ab 77

1925 –₂ri₂bilityHoαHmΔt₂bolitΔHlΔvΔlsHisHlinkΔ≥HtoH≥iααΔrΔnti₂lHmΔt₂bolicHp₂thw₂ysHinHkr₂bi≥opsisOsH
rΔsponsΔsHtoH₂bioticHstrΔssΔsVH2014THYXTHΔYXX[6_6 15

1924 qΔnomΔUsc₂lΔHmo≥ΔlsHoαHpl₂ntHmΔt₂bolismVH2014THYXb[THZY[U[X 9

1923 vikΔlihoo≥Ub₂sΔ≥HβΔnΔH₂nnot₂tionsHαorHβ₂pHαillinβH₂n≥Hqu₂lityH₂ssΔssmΔntHinHβΔnomΔUsc₂lΔH
mΔt₂bolicHmo≥ΔlsVH2014THYXTHΔYXX[bbZ 53

1922 qΔnΔr₂lizΔ≥Hαr₂mΔworkHαorHcontΔxtUspΔciαicHmΔt₂bolicHmo≥ΔlHΔxtr₂ctionHmΔtho≥sVH2014TH_TH]cY 50

1921 wowy’ysHZVXdH₂nHup≥₂tΔHoαHthΔHbioinαorm₂ticsH≥₂t₂b₂sΔHαorHβΔnomΔUsc₂lΔHmo≥ΔlsH₂n≥HβΔnomicH
≥₂t₂VH2014THZXY]THb₂uXX] 12

1920 lioαuΔlHpro≥uctiondH₂nHo≥yssΔyHαromHmΔt₂bolicHΔnβinΔΔrinβHtoHαΔrmΔnt₂tionHsc₂lΔUupVH2014TH_TH[]] 43

1919 wΔt₂bolicHmo≥ΔlinβHoαHcommonHoschΔrichi₂HcoliHstr₂insHinHhum₂nHβutHmicrobiomΔVH2014THZXY]TH6c]c6a 13

1918 kHcomp₂r₂tivΔHstu≥yHbΔtwΔΔnHαluxHb₂l₂ncΔH₂n₂lysisH₂n≥HkinΔticHmo≥ΔlHαorHmVH₂cΔtobutylicumVH2014TH 1

1917 momp₂risonsHoαH’hΔw₂nΔll₂Hstr₂insHb₂sΔ≥HonHβΔnomΔH₂nnot₂tionsTHmo≥ΔlinβTH₂n≥HΔxpΔrimΔntsVH
2014THbTH[Y 26

1916 worphismsHoαHrΔ₂ctionHnΔtworksHth₂tHcouplΔHstructurΔHtoHαunctionVH2014THbTHb] 47

1915 nΔriv₂tivΔHprocΔssΔsHαorHmo≥ΔllinβHmΔt₂bolicHαluxΔsVH2014TH[XTHYbcZUb 4

1914 snHsilicoH₂n₂lysisHoαHbioΔth₂nolHpro≥uctionHαromHβlucosΔWxylosΔHmixturΔsH≥urinβHαΔ≥Ub₂tchH
αΔrmΔnt₂tionHoαHcoUculturΔH₂n≥HmonoUculturΔHsystΔmsVH2014THYcTHbacUbcY 4
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1913 wΔt₂bolicHpluxHkn₂lysisVH2014TH 3

1912 kHwΔtho≥HtoHm₂libr₂tΔHwΔt₂bolicHxΔtworkHwo≥ΔlsHwithHoxpΔrimΔnt₂lHn₂t₂sΔtsVH2014THYb[UYcX 4

1911 wΔtho≥sHαorHintΔβr₂tionHoαHtr₂nscriptomicH≥₂t₂HinHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH2014THYYTH_cU6_ 48

1910 kHzr₂ctic₂lHzrotocolHαorHqΔnomΔU’c₂lΔHwΔt₂bolicH‘ΔconstructionsVH2014THYcaUZZY 8

1909 ox–s‘yxwox“kvHnozoxnoxmoHypH“roHkm“s–s“YHkxnHo’’ox“skvs“YHypH‘okm“syx’HsxH“roH
wo“klyvs’wHypHo’mro‘smrskHmyvsVH2014TH[cU_6 4

1908 ov₂lu₂tinβHz₂thw₂yHonumΔr₂tionHklβorithmsHinHwΔt₂bolicHonβinΔΔrinβHm₂sΔH’tu≥iΔsVH2014THZY_UZZ[

1907 snH’ilicoHkn₂lysisHαorHliom₂ssH’ynthΔsisHun≥ΔrHniααΔrΔntHmyZHvΔvΔlsHαorHmhl₂my≥omon₂sHrΔinh₂r≥tiiH
”tilizinβH₂HpluxHl₂l₂ncΔHkn₂lysisHkppro₂chVH2014THZacUZb_ 3

1906 wΔt₂bolicHst₂tΔsHwithHm₂xim₂lHspΔciαicHr₂tΔHc₂rryHαluxHthrouβhH₂nHΔlΔmΔnt₂ryHαluxHmo≥ΔVH2014THZbYTHY_]aU__ 46

1905 oxp₂n≥inβHwΔt₂bolicHonβinΔΔrinβHklβorithmsH”sinβHpΔ₂siblΔH’p₂cΔH₂n≥H’h₂≥owHzricΔHmonstr₂intH
wo≥ulΔsVH2014THYTHYUYY 7

1904 qΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHrΔconstructionHoαH’₂cch₂ropolyspor₂Hspinos₂HαorHspinos₂≥H
pro≥uctionHimprovΔmΔntVH2014THY[TH]Y 14

1903 qΔnΔr₂tionH₂n≥Hov₂lu₂tionHoαH₂HqΔnomΔU’c₂lΔHwΔt₂bolicHxΔtworkHwo≥ΔlHoαH’ynΔchococcusH
Δlonβ₂tusHzmmac]ZVH2014TH]TH6bXUcb 22

1902 yzU’ynthΔticdHi≥Δntiαic₂tionHoαHoptim₂lHβΔnΔticHm₂nipul₂tionsHαorHthΔHovΔrpro≥uctionHoαHn₂tivΔH₂n≥H
nonUn₂tivΔHmΔt₂bolitΔsVH2014THZTHYXXUYXc 2

1901 kHβΔnomΔUsc₂lΔHmΔt₂bolicHαluxHmo≥ΔlHoαHoschΔrichi₂HcoliHuUYZH≥ΔrivΔ≥HαromHthΔHocomycH≥₂t₂b₂sΔVH
2014THbTHac 34

1900 kHcur₂tΔ≥HmVH≥iααicilΔHstr₂inH6[XHmΔt₂bolicHnΔtworkdHprΔ≥ictionHoαHΔssΔnti₂lHt₂rβΔtsH₂n≥HinhibitorsVH
2014THbTHYYa 34

1899 wΔt₂xo“UU₂HwΔbU₂ccΔssiblΔHintΔr₂ctivΔHpl₂tαormHαorHbioloβic₂lHmΔt₂bolicHnΔtworkH₂n₂lysisVH2014THbTHY[X 9

1898 –₂li≥₂tionHoαH₂nHplkHmo≥ΔlHαorHzichi₂Hp₂storisHinHchΔmost₂tHculturΔsVH2014THbTHY]Z 4

1897 ’ystΔmsHlΔvΔlHm₂ppinβHoαHmΔt₂bolicHcomplΔxityHinHwycob₂ctΔriumHtubΔrculosisHtoHi≥ΔntiαyH
hiβhUv₂luΔH≥ruβHt₂rβΔtsVH2014THYZTHZ6[ 23

1896 m₂ncΔrHcΔllHmΔt₂bolismH₂sHnΔwHt₂rβΔtsHαorHnovΔlH≥ΔsiβnΔ≥HthΔr₂piΔsVH2014TH6THYacYUbYX 18
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1895 wΔt₂bolicHch₂nβΔsHinHulΔbsiΔll₂Hoxytoc₂HinHrΔsponsΔHtoHlowHoxi≥orΔ≥uctionHpotΔnti₂lTH₂sHrΔvΔ₂lΔ≥HbyH
comp₂r₂tivΔHprotΔomicHproαilinβHintΔβr₂tΔ≥HwithHαluxHb₂l₂ncΔH₂n₂lysisVH2014THbXTHZb[[U]Y 12

1894 w₂thΔm₂tic₂lHwo≥ΔlinβHoαHwicrobi₂lHmommunityHnyn₂micsdHkHwΔtho≥oloβic₂lH‘ΔviΔwVH2014THZTHaYYUa_Z 101

1893 kutoc₂t₂lysisHinHrΔ₂ctionHnΔtworksVH2014THa6THZ_aXUc_ 4

1892 “hΔHzroblΔmHoαHputilΔHmyclΔsHinHwΔt₂bolicHpluxHwo≥ΔlinβdHpluxH’p₂cΔHmh₂r₂ctΔriz₂tionH₂n≥Hzr₂ctic₂lH
kppro₂chΔsHtoHstsH’olutionVH2014THZ[[UZ_6 1

1891 p₂stzrosdHscrΔΔninβHoαHrΔ₂ctionHknockoutHstr₂tΔβiΔsHαorHmΔt₂bolicHΔnβinΔΔrinβVH2014TH[XTHcbYUa 32

1890 lro₂≥HmΔt₂bolicHsΔnsitivityHproαilinβHoαH₂HprototrophicHyΔ₂stH≥ΔlΔtionHcollΔctionVH2014THY_TH‘6] 39

1889 ‘Δconcili₂tionHoαHmΔt₂bolitΔsH₂n≥HbiochΔmic₂lHrΔ₂ctionsHαorHmΔt₂bolicHnΔtworksVH2014THY_THYZ[U[_ 49

1888 wΔt₂bolicHαluxHisH₂H≥ΔtΔrmin₂ntHoαHthΔHΔvolution₂ryHr₂tΔsHoαHΔnzymΔUΔnco≥inβHβΔnΔsVH2014TH6bTH6X_UY[ 10

1887 yvΔrcominβH≥ruβHrΔsist₂ncΔHthrouβhHinHsilicoHprΔ≥ictionVH2014THYYTHYXYUa 6

1886 oluci≥₂tinβHthΔH₂≥₂pt₂tionH₂n≥HtΔmpor₂lHcoor≥in₂tionHoαHmΔt₂bolicHp₂thw₂ysHusinβHinUsilicoH
ΔvolutionVH2014THYYaTH6bUa6 9

1885 qΔnomΔUsc₂lΔHrΔconstructionHoαH₂HmΔt₂bolicHnΔtworkHαorHqluconob₂ctΔrHoxy≥₂nsH6ZYrVH2014THYYaTHYXU] 12

1884 wΔt₂bolicHmo≥ΔlHrΔconstructionH₂n≥H₂n₂lysisHoαH₂nH₂rtiαici₂lHmicrobi₂lHΔcosystΔmHαorHvit₂minHmH
pro≥uctionVH2014THYbZUYb[TH6YUa 25

1883 qlob₂lH≥yn₂micHoptimiz₂tionH₂ppro₂chHtoHprΔ≥ictH₂ctiv₂tionHinHmΔt₂bolicHp₂thw₂ysVH2014THbTHY 110

1882 ’ystΔmsHbioloβyH₂n≥HbiotΔchnoloβyHoαH’trΔptomycΔsHspΔciΔsHαorHthΔHpro≥uctionHoαHsΔcon≥₂ryH
mΔt₂bolitΔsVH2014TH[ZTHZ__U6b 141

1881 smprovΔmΔntHoαHconstr₂intUb₂sΔ≥HαluxHΔstim₂tionH≥urinβHvUphΔnyl₂l₂ninΔHpro≥uctionHwithH
oschΔrichi₂HcoliHusinβHt₂rβΔtΔ≥HknockUoutHmut₂ntsVH2014THYYYTHY]X6UY6 16

1880 [H’ystΔmsHlioloβyHkppro₂chΔsHtoH”n≥Δrst₂n≥inβH₂n≥HzrΔ≥ictinβHpunβ₂lH–irulΔncΔVH2014TH]_Ua]

1879 mtnxkHmut₂tionsHinHhum₂nH₂βinβH₂n≥HlonβΔvitydHcontrovΔrsiΔsH₂n≥HnΔwHpΔrspΔctivΔsHopΔnΔ≥HbyH
hiβhUthrouβhputHtΔchnoloβiΔsVH2014TH_6THZ[]U]] 26

1878 ’inβlΔUcΔllHmo≥ΔlHoαHprok₂ryoticHcΔllHcyclΔVH2014TH[]YTHabUba 15
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1877 kHconcΔptu₂lHrΔviΔwHonHsystΔmsHbioloβyHinHhΔ₂lthH₂n≥H≥isΔ₂sΔsdHαromHbioloβic₂lHnΔtworksHtoH
mo≥ΔrnHthΔr₂pΔuticsVH2014THbTHccUYY6 37

1876 oxplorinβHmΔt₂bolismHαlΔxibilityHinHcomplΔxHorβ₂nismsHthrouβhHqu₂ntit₂tivΔHstu≥yHoαHprΔcursorHsΔtsH
αorHsystΔmHoutputsVH2014THbTHb 3

1875 pluxHmo≥ulΔsHinHmΔt₂bolicHnΔtworksVH2014TH6cTHYY_YUac 14

1874 nyn₂micHαluxHb₂l₂ncΔH₂n₂lysisHoαHb₂tchHαΔrmΔnt₂tiondHΔααΔctHoαHβΔnΔticHm₂nipul₂tionsHonHΔth₂nolH
pro≥uctionVH2014TH[aTH6YaUZa 17

1873 k≥v₂ncΔsHinHmΔt₂bolicHΔnβinΔΔrinβHoαHyΔ₂stH’₂cch₂romycΔsHcΔrΔvisi₂ΔHαorHpro≥uctionHoαHchΔmic₂lsVH
2014THcTH6XcUZX 171

1872 ’oαtw₂rΔHpl₂tαormsHtoHα₂cilit₂tΔHrΔconstructinβHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksVH2014THY6TH]cU_c 58

1871 vowUyxyβΔnH’trΔssHinHzl₂ntsVH2014TH 9

1870 w₂ssHspΔctromΔtryHinHpl₂ntHmΔt₂bolomicsHstr₂tΔβiΔsdHαromH₂n₂lytic₂lHpl₂tαormsHtoH≥₂t₂H₂cquisitionH
₂n≥HprocΔssinβVH2014TH[YTHab]UbX6 124

1869
‘ΔconstructionHoαH₂HhiβhUqu₂lityHmΔt₂bolicHmo≥ΔlHΔn₂blΔsHthΔHi≥Δntiαic₂tionHoαHβΔnΔH
ovΔrΔxprΔssionHt₂rβΔtsHαorHΔnh₂ncΔ≥H₂ntibioticHpro≥uctionHinH’trΔptomycΔsHcoΔlicolorHk[PZQVH2014TH
cTHYYb_Uc]

48

1868 ‘ΔviΔwHonHst₂tistic₂lHmΔtho≥sHαorHβΔnΔHnΔtworkHrΔconstructionHusinβHΔxprΔssionH≥₂t₂VH2014TH[6ZTH_[U6Y 118

1867 monstr₂intUb₂sΔ≥Hmo≥ΔlinβHoαHhΔtΔroloβousHp₂thw₂ysdH₂pplic₂tionH₂n≥HΔxpΔrimΔnt₂lH
≥Δmonstr₂tionHαorHovΔrpro≥uctionHoαHα₂ttyH₂ci≥sHinHoschΔrichi₂HcoliVH2014THYYYTHZX_6U66 12

1866 snHsilicoH₂ssΔssmΔntHoαHthΔHmΔt₂bolicHc₂p₂bilitiΔsHoαH₂nHΔnβinΔΔrΔ≥Hαunction₂lHrΔvΔrs₂lHoαHthΔH
˛†Uoxi≥₂tionHcyclΔHαorHthΔHsynthΔsisHoαHlonβΔrUch₂inHPmâ�¥]QHpro≥uctsVH2014THZ[THYXXUY_ 29

1865 wo≥ΔllinβH₂n≥H’imul₂tionHoαHniααusivΔHzrocΔssΔsVH2014TH 5

1864 unowlΔ≥βΔHrΔprΔsΔnt₂tionHinHmΔt₂bolicHp₂thw₂yH≥₂t₂b₂sΔsVH2014THY_TH]__UaX 16

1863 ’tu≥yHoαHmΔt₂bolicHnΔtworkHoαHmupri₂vi≥usHnΔc₂torHn’wH_]_HβrowinβHonHβlycΔrolHbyH₂pplyinβH
ΔlΔmΔnt₂ryHαluxHmo≥ΔsH₂n≥HyiΔl≥Hsp₂cΔH₂n₂lysisVH2014TH]YTHcY[U[X 15

1862 zl₂ntHwΔt₂bolismVH2014TH 1

1861 ’ystΔmsHlioloβyHoαHwΔt₂bolicH₂n≥H’iβn₂linβHxΔtworksVH2014TH 4

1860 momp₂r₂tivΔHmΔt₂bolicHsystΔmsH₂n₂lysisHoαHp₂thoβΔnicHlurkhol≥Δri₂VH2014THYc6THZYXUZ6 34
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1859 zrΔ≥ictionHoαHthΔr₂pΔuticHmicro‘xkHb₂sΔ≥HonHthΔHhum₂nHmΔt₂bolicHnΔtworkVH2014TH[XTHYY6[UYYaY 6

1858 kpplic₂tionsHoαHwΔmbr₂nΔHmomputinβHinH’ystΔmsH₂n≥H’ynthΔticHlioloβyVH2014TH 43

1857 ’oαtw₂rΔH₂pplic₂tionsHαorHαluxHb₂l₂ncΔH₂n₂lysisVH2014THY_THYXbUZZ 75

1856 zrΔ≥ictinβHnΔtworkHαunctionsHwithHnΔstΔ≥Hp₂ttΔrnsVH2014TH_TH[XX6 10

1855 monstr₂intUb₂sΔ≥Hmo≥ΔlsHprΔ≥ictHmΔt₂bolicH₂n≥H₂ssoci₂tΔ≥HcΔllul₂rHαunctionsVH2014THY_THYXaUZX 552

1854 kH’ystΔmsHlioloβyHkppro₂chHtoH’tu≥yHwΔt₂bolicH’yn≥romΔVH2014TH 1

1853 ssch₂ΔmicH₂ccumul₂tionHoαHsuccin₂tΔHcontrolsHrΔpΔrαusionHinjuryHthrouβhHmitochon≥ri₂lH‘y’VH2014TH
_Y_TH][YU][_ 1360

1852 qrΔΔnHβΔnΔsdHbioinαorm₂ticsH₂n≥HsystΔmsUbioloβyHinnov₂tionsH≥rivΔH₂lβ₂lHbiotΔchnoloβyVH2014TH[ZTH6YaUZ6 48

1851 zrΔα₂cΔVHsmmunoinαorm₂ticsVH2014THYYb]THviiUxi 4

1850 w₂squΔr₂≥inβHmicrobi₂lHp₂thoβΔnsdHc₂psul₂rHpolys₂cch₂ri≥ΔsHmimicHhostUtissuΔHmolΔculΔsVH2014TH
[bTH66XUca 143

1849 wo≥ΔlinβHmΔt₂bolismH₂n≥Hst₂βΔUspΔciαicHβrowthHoαHzl₂smo≥iumHα₂lcip₂rumHrl[H≥urinβHthΔH
intr₂ΔrythrocyticH≥ΔvΔlopmΔnt₂lHcyclΔVH2014THYXTHZ_Z6U[a 15

1848 ‘ΔconstructionHoαH₂HβΔnΔricHmΔt₂bolicHnΔtworkHmo≥ΔlHoαHc₂ncΔrHcΔllsVH2014THYXTH[XY]UZY 16

1847 opist₂ticHintΔr₂ctionsH₂monβHmΔt₂bolicHβΔnΔsH≥ΔpΔn≥HuponHΔnvironmΔnt₂lHcon≥itionsVH2014THYXTHZ_abUbc 6

1846 wΔt₂bolicHimp₂ctHoαH₂nHxknrUpro≥ucinβHβlucosΔU6Uphosph₂tΔH≥Δhy≥roβΔn₂sΔHinHoschΔrichi₂HcoliVH
2014THY6XTHZabXUZac[ 12

1845 “hΔHrolΔHoαHαlΔxibilityH₂n≥Hoptim₂lityHinHthΔHprΔ≥ictionHoαHintr₂cΔllul₂rHαluxΔsHoαHmicrobi₂lHcΔntr₂lH
c₂rbonHmΔt₂bolismVH2014THYXTHZ]_cU6_ 7

1844 ‘₂pi≥HΔ≥itinβH₂n≥HΔvolutionHoαHb₂ctΔri₂lHβΔnomΔsHusinβHlibr₂riΔsHoαHsynthΔticHnxkVH2014THcTHZ[XYUY6 64

1843 ’ystΔmsHbioloβyHpΔrspΔctivΔsHonHminim₂lH₂n≥HsimplΔrHcΔllsVH2014THabTH]baU_Xc 42

1842 monstructionHoαHrobustH≥yn₂micHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHstructurΔsHoαH’₂cch₂romycΔsH
cΔrΔvisi₂ΔHthrouβhHitΔr₂tivΔHrΔUp₂r₂mΔtΔriz₂tionVH2014THZ_THY_cUa[ 22
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1841 qΔnΔr₂tionHoαH₂nH₂tl₂sHαorHcommo≥ityHchΔmic₂lHpro≥uctionHinHoschΔrichi₂HcoliH₂n≥H₂HnovΔlHp₂thw₂yH
prΔ≥ictionH₂lβorithmTHqowUz₂thVH2014THZ_THY]XU_b 132

1840 oααiciΔntlyHβ₂pUαillinβHrΔ₂ctionHnΔtworksVH2014THY_THZZ_ 26

1839 “hΔH₂vi₂nHcΔllHlinΔHkqoYVm‘Vps Hch₂r₂ctΔrizΔ≥HbyHmΔt₂bolicHαluxH₂n₂lysisVH2014THY]THaZ 10

1838 ’ourcΔH₂n≥HrΔβul₂tionHoαHαluxHv₂ri₂bilityHinHoschΔrichi₂HcoliVH2014THbTH6a 10

1837 zrotΔomicsUb₂sΔ≥HmΔt₂bolicHmo≥ΔlinβH₂n≥Hch₂r₂ctΔriz₂tionHoαHthΔHcΔllulolyticHb₂ctΔriumH
“hΔrmobiαi≥₂Hαusc₂VH2014THbTHb6 14

1836 oluci≥₂tinβH ylosΔHwΔt₂bolismHoαH’chΔααΔrsomycΔsHstipitisHαorHviβnocΔllulosicHoth₂nolHzro≥uctionVH
2014THZTH[bU]b 18

1835 zrobinβHthΔHbioΔth₂nolHpro≥uctionHpotΔnti₂lHoαH’chΔααΔrsomycΔsHPzichi₂QHstipitisHusinβHv₂li≥₂tΔ≥H
βΔnomΔUsc₂lΔHmo≥ΔlVH2014TH[6THZ]][U_Y 5

1834 knHΔnsΔmblΔHΔvolution₂ryHconstr₂intUb₂sΔ≥H₂ppro₂chHtoHun≥Δrst₂n≥HthΔHΔmΔrβΔncΔHoαHmΔt₂bolicH
phΔnotypΔsVH2014THY[TH[ZYU[[Y 15

1833 wΔt₂bolitΔHproαilinβH₂n≥HintΔβr₂tivΔHmo≥ΔlinβHrΔvΔ₂lHmΔt₂bolicHconstr₂intsHαorHc₂rbonHp₂rtitioninβH
un≥ΔrHnitroβΔnHst₂rv₂tionHinHthΔHβrΔΔnH₂lβ₂ΔHr₂Δm₂tococcusHpluvi₂lisVH2014THZbcTH[X[baU[X]X[ 79

1832 punction₂lHmΔt₂bolicHm₂pHoαHp₂Δc₂lib₂ctΔriumHpr₂usnitziiTH₂HbΔnΔαici₂lHhum₂nHβutHmicrobΔVH2014TH
Yc6TH[ZbcU[XZ 109

1831 bthHsntΔrn₂tion₂lHmonαΔrΔncΔHonHzr₂ctic₂lHkpplic₂tionsHoαHmomput₂tion₂lHlioloβyHNHlioinαorm₂ticsH
PzkmllHZXY]QVH2014TH 1

1830 kH≥₂t₂HintΔβr₂tionH₂n≥Hvisu₂liz₂tionHrΔsourcΔHαorHthΔHmΔt₂bolicHnΔtworkHoαH’ynΔchocystisHspVHzmmH
6bX[VH2014THY6]THYYYYUZY 23

1829 xitroβΔnUusΔHΔααiciΔncyHinHm₂izΔHPZΔ₂Hm₂ysHvVQdHαromHOomicsOHstu≥iΔsHtoHmΔt₂bolicHmo≥ΔllinβVH2014TH
6_TH_6_aUaY 61

1828 “hΔHαuturΔHoαHβΔnomΔUsc₂lΔHmo≥ΔlinβHoαHyΔ₂stHthrouβhHintΔβr₂tionHoαH₂Htr₂nscription₂lHrΔβul₂toryH
nΔtworkVH2014THZTH[XU]6 7

1827 qΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHrΔconstructionH₂n≥HinHsilicoHαluxH₂n₂lysisHoαHthΔHthΔrmophilicH
b₂ctΔriumH“hΔrmusHthΔrmophilusHrlZaVH2014THY[TH6Y 14

1826 kHαr₂mΔworkHαorH₂pplic₂tionHoαHmΔt₂bolicHmo≥ΔlinβHinHyΔ₂stHtoHprΔ≥ictHthΔHΔααΔctsHoαHns’x–HinH
hum₂nHortholoβsVH2014THcTHc 1

1825 “hΔHcommonHβroun≥HoαHβΔnomicsH₂n≥HsystΔmsHbioloβyVH2014THbH’upplHZTH’Y 21

1824 “hΔHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHoαHoctoc₂rpusHsiliculosusHPoctoqowQdH₂HrΔsourcΔHtoHstu≥yH
brownH₂lβ₂lHphysioloβyH₂n≥HbΔyon≥VH2014THbXTH[6aUbY 30
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1823 w₂ppinβHthΔHinnΔrHworkinβsHoαHthΔHmicrobiomΔdHβΔnomicUH₂n≥HmΔt₂βΔnomicUb₂sΔ≥Hstu≥yHoαH
mΔt₂bolismH₂n≥HmΔt₂bolicHintΔr₂ctionsHinHthΔHhum₂nHmicrobiomΔVH2014THZXTHa]ZUa_Z 60

1822 wΔt₂bolicHrΔsourcΔH₂lloc₂tionHinHin≥ivi≥u₂lHmicrobΔsH≥ΔtΔrminΔsHΔcosystΔmHintΔr₂ctionsH₂n≥Hsp₂ti₂lH
≥yn₂micsVH2014THaTHYYX]UY_ 339

1821 onzymΔH₂lloc₂tionHproblΔmsHinHkinΔticHmΔt₂bolicHnΔtworksdHoptim₂lHsolutionsH₂rΔHΔlΔmΔnt₂ryHαluxH
mo≥ΔsVH2014TH[]aTHYbZUcX 37

1820 “ow₂r≥sHprΔ≥ictivΔHmo≥ΔlsHoαHthΔHhum₂nHβutHmicrobiomΔVH2014TH]Z6TH[cXaUY6 70

1819 ml₂riαyinβHthΔHrΔβul₂tionHoαHxyWxZyHpro≥uctionHinHxitrosomon₂sHΔurop₂Δ₂H≥urinβH₂noxicUoxicH
tr₂nsitionHvi₂HαluxHb₂l₂ncΔH₂n₂lysisHoαH₂HmΔt₂bolicHnΔtworkHmo≥ΔlVH2014TH6XTHZ6aUZaa 43

1818 ‘ΔvΔrsΔHΔnβinΔΔrinβH₂n≥Hi≥Δntiαic₂tionHinHsystΔmsHbioloβydHstr₂tΔβiΔsTHpΔrspΔctivΔsH₂n≥Hch₂llΔnβΔsVH
2014THYYTHZXY[X_X_ 152

1817 momplΔtΔHΔnumΔr₂tionHoαHΔlΔmΔnt₂ryHαluxHmo≥ΔsHthrouβhHsc₂l₂blΔH≥Δm₂n≥Ub₂sΔ≥HsubnΔtworkH
≥ΔαinitionVH2014TH[XTHY_6cUab 51

1816 sncrΔ₂sΔ≥H[Uhy≥roxypropionicH₂ci≥Hpro≥uctionHαromHβlycΔrolTHbyHmo≥iαic₂tionHoαHcΔntr₂lHmΔt₂bolismH
inHoschΔrichi₂HcoliVH2014THY[TH6] 53

1815 wo≥ΔlinβH₂cclim₂tiz₂tionHbyHhybri≥HsystΔmsdHcon≥itionHch₂nβΔsH₂ltΔrHbioloβic₂lHsystΔmHbΔh₂viorH
mo≥ΔlsVH2014THYZYTH][U_[ 1

1814 momput₂tion₂lHcomp₂risonHoαHmΔ≥i₂tΔ≥HcurrΔntHβΔnΔr₂tionHc₂p₂cityHoαHmhl₂my≥omon₂sHrΔinh₂r≥tiiH
inHphotosynthΔticH₂n≥HrΔspir₂toryHβrowthHmo≥ΔsVH2014THYYbTH_6_Ua] 9

1813 wΔt₂bolicHnΔtworkH≥iscovΔryHbyHtopU≥ownH₂n≥HbottomUupH₂ppro₂chΔsH₂n≥Hp₂thsHαorHrΔconcili₂tionVH
2014THZTH6Z 12

1812 “hΔHocomycHn₂t₂b₂sΔVH2014TH6TH 47

1811 v₂zyH”p≥₂tinβHoαHhubsHc₂nHΔn₂blΔHmorΔHrΔ₂listicHmo≥ΔlsHbyHspΔΔ≥inβHupHstoch₂sticHsimul₂tionsVH
2014THY]YTHZX]YXc 4

1810 ’ystΔmsHbioloβyUb₂sΔ≥Hi≥Δntiαic₂tionHoαHwycob₂ctΔriumHtubΔrculosisHpΔrsistΔncΔHβΔnΔsHinHmousΔH
lunβsVH2014TH_TH 17

1809 wo≥ΔlinβHthΔHmΔt₂bolismHoαHΔschΔrichi₂HcoliHun≥ΔrHoxyβΔnHβr₂≥iΔntsHwithH≥yn₂mic₂llyHch₂nβinβH
αluxHboun≥sVH2015TH

1808 monstr₂intsHb₂sΔ≥H₂n₂lysisHoαHΔxtΔn≥Δ≥HcybΔrnΔticHmo≥ΔlsVH2015THY[aTH]_U_] 1

1807 yptimiz₂tionHoαHlipi≥Hpro≥uctionHwithH₂HβΔnomΔUsc₂lΔHmo≥ΔlHoαHY₂rrowi₂Hlipolytic₂VH2015THcTHaZ 77

1806 ’ystΔmsHbioloβyHoαHhostUmicrobΔHmΔt₂bolomicsVH2015THaTHYc_UZYc 64
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1805 zhΔnotypicHconstr₂intsHpromotΔHl₂tΔntHvΔrs₂tilityH₂n≥Hc₂rbonHΔααiciΔncyHinHmΔt₂bolicHnΔtworksVH
2015THcZTHXYZbXc

1804 riΔr₂rchic₂lH≥ΔcompositionHoαHmΔt₂bolicHnΔtworksHusinβHkUmo≥ulΔsVH2015TH][THYY]6U_X 2

1803 ‘ΔsourcΔH₂lloc₂tionHinHmΔt₂bolicHnΔtworksdHkinΔticHoptimiz₂tionH₂n≥H₂pproxim₂tionsHbyHplkVH2015TH
][THYYc_UZXX 5

1802 wo≥ΔlinβHc₂ncΔrHmΔt₂bolismHonH₂HβΔnomΔHsc₂lΔVH2015THYYTHbYa 122

1801 momput₂tion₂lHkppro₂chΔsHtoHnissΔctH₂n≥H”n≥Δrst₂n≥HwΔch₂nismsHoαHk≥₂pt₂tionVH2015THYc[UZY_

1800 Qu₂ntit₂tivΔH₂n₂lysisHoαH≥ruβHΔααΔctsH₂tHthΔHwholΔUbo≥yHlΔvΔldH₂Hc₂sΔHstu≥yHαorHβlucosΔHmΔt₂bolismH
inHm₂l₂ri₂Hp₂tiΔntsVH2015TH][THYY_aU6[ 1

1799 ’ΔlΔctionHoαHyrβ₂nismsHαorH’ystΔmsHlioloβyH’tu≥yHoαHwicrobi₂lHolΔctricityHqΔnΔr₂tiondHkH‘ΔviΔwVH
2015THY[U_]

1798 noHβΔnomΔUsc₂lΔHmo≥ΔlsHnΔΔ≥HΔx₂ctHsolvΔrsHorHclΔ₂rΔrHst₂n≥₂r≥siVH2015THYYTHb[Y 41

1797 my₂nob₂ctΔri₂lHklk₂nΔsHwo≥ul₂tΔHzhotosynthΔticHmyclicHolΔctronHplowHtoHkssistHqrowthHun≥ΔrHmol≥H
’trΔssVH2015TH_THY]bc] 32

1796 momput₂tion₂lHp₂r₂≥iβmsHαorH₂n₂lyzinβHβΔnΔticHintΔr₂ctionHnΔtworksVHYZU[_

1795 ‘ΔαΔrΔncΔsVH]bYU_Xc

1794 oluci≥₂tinβHtΔmpor₂lHrΔsourcΔH₂lloc₂tionH₂n≥H≥iurn₂lH≥yn₂micsHinHphototrophicHmΔt₂bolismHusinβH
con≥ition₂lHplkVH2015TH_THY_Z]a 34

1793 nyn₂micHΔpist₂sisHun≥ΔrHv₂ryinβHΔnvironmΔnt₂lHpΔrturb₂tionsVH2015THYXTHΔXYY]cYY 3

1792 w₂rinΔHwicro₂lβ₂ΔdHoxplorinβHthΔH’ystΔmsHthrouβhH₂nHymicsHkppro₂chHαorHlioαuΔlHzro≥uctionVH2015
THY6bUYbY 1

1791 momput₂tion₂lHinαΔrΔncΔHoαHthΔHstructurΔH₂n≥HrΔβul₂tionHoαHthΔHliβninHp₂thw₂yHinHz₂nicumH
virβ₂tumVH2015THbTHY_Y 17

1790 zhΔnotypicH≥iααΔrΔnti₂tionHoαHβ₂strointΔstin₂lHmicrobΔsHisHrΔαlΔctΔ≥HinHthΔirHΔnco≥Δ≥HmΔt₂bolicH
rΔpΔrtoirΔsVH2015TH[TH__ 27

1789 kn₂lysΔHintr₂zΔllulˆ⁄rΔrH’toαααlˆ…ssΔHinH’ˆ⁄uβΔrzΔllΔnVH2015THZYTH_6]U_66

1788 wΔt₂bolicHmo≥ΔlinβHprΔ≥ictsHmΔt₂bolitΔHch₂nβΔsHinHwycob₂ctΔriumHtubΔrculosisVH2015THcTH_a 14
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1787 snHsilicoH’upportHαorHoschΔnmosΔrâ��sHqlyoxyl₂tΔH’cΔn₂rioVH2015TH__THcYcUc[[ 8

1786 plΔxpluxdHcombininβHmΔt₂bolicHαluxH₂n≥HrΔβul₂toryHnΔtworkH₂n₂lysΔsVH2015THcTHc[ 32

1785 qΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionsH₂n≥HthΔorΔtic₂lHinvΔstiβ₂tionHoαHmΔth₂nΔHconvΔrsionHinH
wΔthylomicrobiumHbury₂tΔnsΔHstr₂inH_qPlYQVH2015THY]THYbb 85

1784 ’imul₂tinβHcy₂nob₂ctΔri₂lHphΔnotypΔsHbyHintΔβr₂tinβHαluxHb₂l₂ncΔH₂n₂lysisTHkinΔticsTH₂n≥H₂HliβhtH
≥istributionHαunctionVH2015THY]THZX6 6

1783 nΔsiβninβHminim₂lHmicrobi₂lHstr₂insHoαH≥ΔsirΔ≥Hαunction₂lityHusinβH₂HβΔnΔticH₂lβorithmVH2015THYXTHZc 5

1782 sntr₂cΔllul₂rHmΔt₂bolicHαluxH₂n₂lysisHoαHmryHcΔllsHsupplΔmΔntΔ≥HwithHwhΔ₂tHhy≥rolys₂tΔsHαorH
improvΔ≥HmkbHpro≥uctionH₂n≥HcΔllUβrowthVH2015THcXTHZcYU[XZ 10

1781 nyn₂micHΔxomΔt₂bolomΔH₂n₂lysisHrΔvΔ₂lsH₂ctivΔHmΔt₂bolicHp₂thw₂ysHinHnonUrΔplic₂tinβH
mycob₂ctΔri₂VH2015THYaTH]bXZUY_ 27

1780 monstructinβHkinΔticHmo≥ΔlsHoαHmΔt₂bolismH₂tHβΔnomΔUsc₂lΔsdHkHrΔviΔwVH2015THYXTHY[]_U_c 55

1779 nΔsiβnΔrHwicroorβ₂nismsHαorHyptimizΔ≥H‘Δ≥oxHm₂sc₂≥ΔH‘Δ₂ctionsHâ��Hmh₂llΔnβΔsH₂n≥HputurΔH
zΔrspΔctivΔsVH2015TH[_aTHY_baUY6Yb 45

1778 yptimizinβHΔuk₂ryoticHcΔllHhostsHαorHprotΔinHpro≥uctionHthrouβhHsystΔmsHbiotΔchnoloβyH₂n≥H
βΔnomΔUsc₂lΔHmo≥ΔlinβVH2015THYXTHc[cU]c 37

1777 “hΔH’ystΔmsHlioloβyHw₂rkupHv₂nβu₂βΔHP’lwvQHvΔvΔlH[Hz₂ck₂βΔdHpluxHl₂l₂ncΔHmonstr₂intsVH2015THYZTH66XU6cX 15

1776 sntΔβr₂tivΔH₂n₂lysisHoαHmΔt₂bolicHmo≥ΔlsHUHαromHstructurΔHtoH≥yn₂micsVH2014THZTHcY 8

1775 kn₂lysisHoαHβΔnΔticHv₂ri₂tionH₂n≥HpotΔnti₂lH₂pplic₂tionsHinHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH2015TH
[THY[ 20

1774 wo≥ΔlinβHthΔHmontributionHoαHkllostΔricH‘Δβul₂tionHαorHpluxHmontrolHinHthΔHmΔntr₂lHm₂rbonH
wΔt₂bolismHoαHoVHcoliVH2015TH[THY_] 21

1773 ‘obyuondHmicrobi₂lHstr₂inH≥ΔsiβnHαorHPovΔrQpro≥uctionHoαHt₂rβΔtHcompoun≥sVH2015TH[THYa 15

1772 momput₂tion₂lH’tu≥iΔsHoαHthΔHsntΔstin₂lHrostUwicrobiot₂HsntΔr₂ctomΔVH2015TH[THZUZb 5

1771 w₂thΔm₂tic₂lHmo≥ΔllinβHoαHmΔt₂bolicHrΔβul₂tionHinH₂βinβVH2015TH_THZ[ZU_Y 19

1770 wo≥ΔlinβH₂n≥H’imul₂tionHoαHyptim₂lH‘ΔsourcΔHw₂n₂βΔmΔntH≥urinβHthΔHniurn₂lHmyclΔHinHomili₂ni₂H
huxlΔyiHbyHqΔnomΔU’c₂lΔH‘ΔconstructionH₂n≥H₂nHoxtΔn≥Δ≥HpluxHl₂l₂ncΔHkn₂lysisHkppro₂chVH2015TH_TH6_cUa6 9
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1769 ’ystΔmsHlioloβyHoαHthΔHpluxomΔVH2015TH[TH6XaU6Yb 9

1768 ’pΔciΔsHintΔr₂ctionsH≥iααΔrHinHthΔirHβΔnΔticHrobustnΔssVH2015TH6THZaY 16

1767 mΔllHsc₂lΔHhostUp₂thoβΔnHmo≥ΔlinβdH₂nothΔrHbr₂nchHinHthΔHΔvolutionHoαHconstr₂intUb₂sΔ≥HmΔtho≥sVH
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conαiβur₂tionsVH2017THa_THY[]cUY[bX 14

1380 kHqΔnomΔH’c₂lΔHwo≥ΔlHoαHqΔob₂cillusHthΔrmoβlucosi≥₂siusHPm_6UY’c[QHrΔvΔ₂lsHitsHbiotΔchnoloβic₂lH
potΔnti₂lHonHricΔHstr₂wHhy≥rolys₂tΔVH2017THZ_YTH[XU[a 15

1379 s≥ΔntiαyinβHthΔHsh₂rΔ≥HmΔt₂bolicHobjΔctivΔsHoαHβlycΔrolHbioconvΔrsionHinHulΔbsiΔll₂HpnΔumoni₂ΔH
un≥ΔrH≥iααΔrΔntHculturΔHcon≥itionsVH2017THZ]bTH_cU6b 4

1378 kccΔlΔr₂tinβHthΔHnruβHnΔvΔlopmΔntHzipΔlinΔHwithHqΔnomΔU’c₂lΔHwΔt₂bolicHxΔtworkH
‘ΔconstructionsVH2017THY[cUY6Z 3

1377 wΔt₂bolicHwo≥ΔlinβHαorHnΔsiβnHoαHmΔllHp₂ctoriΔsVH2017THaYUYXa 1

1376 qΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlinβH₂n≥HsnHsilicoH’tr₂inHnΔsiβnHoαHoschΔrichi₂HcoliVH2017THYXcUY[a 2

1375 kHqΔnomΔU’c₂lΔHwo≥ΔlHoαH’imul₂tΔsHwΔch₂nismsHoαHwΔt₂bolicHnivΔrsityH₂n≥HonΔrβyHmonsΔrv₂tionVH
2017THZTH 7

1374 moopΔr₂tivΔHwΔt₂bolismHinH₂H“hrΔΔUz₂rtnΔrHsnsΔctUl₂ctΔri₂lH’ymbiosisH‘ΔvΔ₂lΔ≥HbyHwΔt₂bolicH
wo≥ΔlinβVH2017THYccTH 41
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1373 swqwndHkHpl₂tαormHαorHthΔHintΔβr₂tionH₂n≥Hst₂n≥₂r≥is₂tionHoαHsnHsilicoHwicrobi₂lHqΔnomΔUsc₂lΔH
wΔt₂bolicHwo≥ΔlsVH2017THaTHaZa 7

1372 kHsystΔm₂ticHrΔconstructionH₂n≥Hconstr₂intUb₂sΔ≥H₂n₂lysisHoαHvΔishm₂ni₂H≥onov₂niHmΔt₂bolicH
nΔtworkdHi≥Δntiαic₂tionHoαHpotΔnti₂lH₂ntilΔishm₂ni₂lH≥ruβHt₂rβΔtsVH2017THY[THc__Uc6c 25

1371 kbsolutΔHQu₂ntiαic₂tionHoαHzrotΔinH₂n≥Hm‘xkHkbun≥₂ncΔsHnΔmonstr₂tΔH–₂ri₂bilityHinH
qΔnΔU’pΔciαicH“r₂nsl₂tionHoααiciΔncyHinHYΔ₂stVH2017TH]TH]c_U_X]VΔ_ 106

1370 ov₂lu₂tinβHthΔHc₂p₂bilitiΔsHoαHmicrobi₂lHchΔmic₂lHpro≥uctionHusinβHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH
2017THZTHcYUca 3

1369 snHsilicoH₂n₂lysisHoαHhum₂nHmΔt₂bolismdH‘ΔconstructionTHcontΔxtu₂liz₂tionH₂n≥H₂pplic₂tionHoαH
βΔnomΔUsc₂lΔHmo≥ΔlsVH2017THZTHZcU[b 15

1368 zrΔ≥ictionHoαHmΔt₂bolicHαluxΔsHαromHβΔnΔHΔxprΔssionH≥₂t₂HwithHrubΔrHpΔn₂ltyHconvΔxHoptimiz₂tionH
αunctionVH2017THY[THcXYUcXc 6

1367 momput₂tion₂lHwo≥ΔlinβHoαHwicrobi₂lHmommunitiΔsVH2017THY6[UYbc 4

1366 pluxHb₂l₂ncΔH₂n₂lysisHoαHphoto₂utotrophicHmΔt₂bolismdH”ncovΔrinβHnΔwHbioloβic₂lH≥Δt₂ilsHoαH
subsystΔmsHinvolvΔ≥HinHcy₂nob₂ctΔri₂lHphotosynthΔsisVH2017THYb_bTHZa6UZba 28

1365 xΔwHviΔwsHonHthΔHsΔlΔctionH₂ctinβHonHβΔnΔticHpolymorphismHinHcΔntr₂lHmΔt₂bolicHβΔnΔsVH2017TH
Y[bcTHYXbUYZ[ 3

1364 kpplic₂tionHoαHthΔorΔtic₂lHmΔtho≥sHtoHincrΔ₂sΔHsuccin₂tΔHpro≥uctionHinHΔnβinΔΔrΔ≥Hstr₂insVH2017TH
]XTH]acU]ca 9

1363 ry≥roc₂rbonH₂n≥Hvipi≥HwicrobioloβyHzrotocolsVH2017TH

1362 ‘ΔconstructionHoαH₂HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlH₂n≥HinHsilicoH₂n₂lysisHoαHthΔHpolym₂licH₂ci≥H
pro≥ucΔrHkurΔob₂si≥iumHpullul₂nsHmm“mmHwZXYZZZ[VH2017TH6XaTHYUb 15

1361 kHqΔnomΔU’c₂lΔHwo≥ΔlinβHkppro₂chHtoHQu₂ntiαyHlioαilmHmomponΔntHqrowthHoαH’₂lmonΔll₂H
“yphimuriumVH2017THbZTHY_]UY66 6

1360 k≥v₂ncΔsH₂n≥Hch₂llΔnβΔsHinHloβic₂lHmo≥ΔlinβHoαHcΔllHcyclΔHrΔβul₂tiondHpΔrspΔctivΔHαorHmultiUsc₂lΔTH
intΔβr₂tivΔHyΔ₂stHcΔllHmo≥ΔlsVH2017THYaTH 10

1359 vitΔr₂turΔHmininβHsupportsH₂HnΔxtUβΔnΔr₂tionHmo≥ΔlinβH₂ppro₂chHtoHprΔ≥ictHcΔllul₂rHbypro≥uctH
sΔcrΔtionVH2017TH[cTHZZXUZZa 23

1358 qr₂nzymΔHlHnisruptsHmΔntr₂lHwΔt₂bolismH₂n≥HzrotΔinH’ynthΔsisHinHl₂ctΔri₂HtoHzromotΔH₂nHsmmunΔH
mΔllHnΔ₂thHzroβr₂mVH2017THYaYTHYYZ_UYY[aVΔYY 39

1357 wo≥ΔllinβHpyruv₂tΔH≥Δhy≥roβΔn₂sΔHun≥ΔrHhypoxi₂H₂n≥HitsHrolΔHinHc₂ncΔrHmΔt₂bolismVH2017TH]THYaX[6X 13

1356 zostUβΔnomicH’tu≥iΔsH₂n≥H’ystΔmsHlioloβyHoαHkctinob₂ctΔri₂dHkHlriΔαHyvΔrviΔwVH2017TH[aaU[c_
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1355 wo≥ul₂tionHoαHxitrousHyxi≥ΔHPxyQHkccumul₂tionHbyHzrim₂ryHwΔt₂bolitΔsHinHnΔnitriαyinβHmulturΔsH
k≥₂ptinβHtoHmh₂nβΔsHinHonvironmΔnt₂lHmH₂n≥HxVH2017TH_YTHY[6abUY[6bb 18

1354 wo≥ΔlinβH₂n≥H₂n₂lysisHoαHαluxH≥istributionH₂n≥Hbiopro≥uctHαorm₂tionHinH’ynΔchocystisHspVHzmmH6bX[H
usinβH₂HnΔwHβΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionVH2017THZaTHZc_U[YX 13

1353 monstr₂ininβHwΔch₂nismHl₂sΔ≥H’imul₂tionsHtoHs≥ΔntiαyHonsΔmblΔsHoαHz₂r₂mΔtriz₂tionsHtoH
mh₂r₂ctΔrizΔHwΔt₂bolicHpΔ₂turΔsVH2017THYXaUYYa
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1350 oco’ynthΔrdHkHmustomizΔ≥Hzl₂tαormH“oHoxplorΔHthΔHliosynthΔticHzotΔnti₂lHinHoVHcoliVH2017THYZTHZbZ[UZbZc 8

1349 my’Y’dHkHmomput₂tion₂lHsnαr₂structurΔHαorH’ystΔmsHlioloβyVH2017THbZUcZ 1

1348 ‘ΔsolvinβHthΔHcΔntr₂lHmΔt₂bolismHoαHkr₂bi≥opsisHβu₂r≥HcΔllsVH2017THaTHb[Xa 32

1347 ’ystΔmsHlioloβyH₂n≥HthΔH’Δ₂βr₂ssHz₂r₂≥oxdHk≥₂pt₂tionTHkcclim₂tionTH₂n≥H’urviv₂lHoαHw₂rinΔH
knβiospΔrmsHinH₂Hmh₂nβinβHycΔ₂nHmlim₂tΔVH2017THY6aUYbb 2

1346 rΔ₂lthc₂rΔH₂n≥HliβHn₂t₂Hw₂n₂βΔmΔntVH2017TH 2

1345 n₂t₂Hkn₂lysisHαorHqutHwicrobiot₂H₂n≥HrΔ₂lthVH2017THYXZbTHacUba

1344 zhotorΔspir₂tionVH2017TH 1
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1342 mΔllul₂rHwΔt₂bolismH₂tHthΔH’ystΔmsHvΔvΔlVH2017THYUZ]

1341 wΔtho≥sH₂n≥Hn₂t₂VH2017THZ_U_Z

1340 wΔt₂bolicHxΔtworkHkn₂lysisH₂n≥HwΔt₂tr₂nscriptomicsH‘ΔvΔ₂lHkuxotrophiΔsH₂n≥HxutriΔntH’ourcΔsHoαH
thΔHmosmopolit₂nHprΔshw₂tΔrHwicrobi₂lHvinΔ₂βΔH₂csVH2017THZTH 14

1339 wo≥ΔlUβui≥Δ≥Hi≥Δntiαic₂tionHoαHnovΔlHβΔnΔH₂mpliαic₂tionHt₂rβΔtsHαorHimprovinβHsuccin₂tΔHpro≥uctionH
inHoschΔrichi₂HcoliHxZxYYYVH2017THcTHb[XUb[_ 3

1338 vΔ₂rninβHαromHqu₂ntit₂tivΔH≥₂t₂HtoHun≥Δrst₂n≥HcΔntr₂lHc₂rbonHmΔt₂bolismVH2017TH[_THcaYUcbX 18
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1337 ‘ΔvΔ₂linβHthΔHmystΔryHoαHmΔt₂bolicH₂≥₂pt₂tionsHusinβH₂HβΔnomΔHsc₂lΔHmo≥ΔlHoαHvΔishm₂ni₂H
inα₂ntumVH2017THaTHYXZ6Z 12

1336 sntΔβr₂tionH₂n≥Hvirtu₂lHrΔ₂lityHΔxplor₂tionHoαHbiomΔ≥ic₂lH≥₂t₂HwithHmmzsH₂n≥H–kx“onVH2017TH_cTHYbYUYcX 3

1335 ”zHpin≥ΔrdHkHmyl‘kHtoolboxHΔxtΔnsionHαorHi≥ΔntiαyinβHβΔnΔHovΔrΔxprΔssionHstr₂tΔβiΔsHαorHt₂rβΔtΔ≥H
ovΔrpro≥uctionVH2017TH_TH_]U_c 3

1334 zrΔ≥ictinβHthΔHmurinΔHΔntΔrocytΔHmΔt₂bolicHrΔsponsΔHtoH≥iΔtsHth₂tH≥iααΔrHinHlipi≥H₂n≥Hc₂rbohy≥r₂tΔH
compositionVH2017THaTHbab] 5

1333 kccΔlΔr₂tionH’tr₂tΔβiΔsHtoHonh₂ncΔHwΔt₂bolicHonsΔmblΔHwo≥ΔlinβHzΔrαorm₂ncΔVH2017THYY[THYY_XUYY6Z 17

1332 wΔt₂bolicH‘ΔconstructionH₂n≥Hwo≥ΔlinβHwicrobi₂lHolΔctrosynthΔsisVH2017THaTHb[cY 67

1331 ’t₂n≥₂r≥izinβHbiom₂ssHrΔ₂ctionsH₂n≥HΔnsurinβHcomplΔtΔHm₂ssHb₂l₂ncΔHinHβΔnomΔUsc₂lΔHmΔt₂bolicH
mo≥ΔlsVH2017TH[[TH[6X[U[6Xc 55

1330 worΔHth₂nHjustH₂HβutHαΔΔlinβdHconstr₂intUb₂sΔ≥HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsHαorHprΔ≥ictinβH
αunctionsHoαHhum₂nHintΔstin₂lHmicrobΔsVH2017TH_THab 41

1329 kHvoβicHαorHmhΔckinβHthΔHzrob₂bilisticH’tΔ₂≥yU’t₂tΔHzropΔrtiΔsHoαH‘Δ₂ctionHxΔtworksVH2017THZ]THa[]Ua]_ 1

1328 Qu₂ntiαyinβHthΔHΔntropicHcostHoαHcΔllul₂rHβrowthHcontrolVH2017THc6THXYX]XY 11

1327 Qu₂ntit₂tivΔHintr₂cΔllul₂rHαluxHmo≥ΔlinβH₂n≥H₂pplic₂tionsHinHbiothΔr₂pΔuticH≥ΔvΔlopmΔntH₂n≥H
pro≥uctionHusinβHmryHcΔllHculturΔsVH2017THYY]THZaYaUZaZb 27

1326 kHmultisc₂lΔH₂βΔntUb₂sΔ≥Hαr₂mΔworkHintΔβr₂tΔ≥HwithH₂Hconstr₂intUb₂sΔ≥HmΔt₂bolicHnΔtworkHmo≥ΔlH
oαHc₂ncΔrHαorHsimul₂tinβH₂v₂scul₂rHtumorHβrowthVH2017THY[THYbbbUYbca 11

1325 kn₂lysΔsHoαHΔxtr₂cΔllul₂rHprotΔinHpro≥uctionHinHl₂cillusHsubtilisHâ��HsdHqΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlH
rΔconstructionHb₂sΔ≥HonHup≥₂tΔ≥HβΔnΔUΔnzymΔUrΔ₂ctionH≥₂t₂VH2017THYZaTHZZcUZ]Y 13

1324 ’ΔlΔctionHoαHcomplΔmΔnt₂ryHαoo≥sHb₂sΔ≥HonHoptim₂lHnutrition₂lHv₂luΔsVH2017THaTH_]Y[ 9

1323 ’tΔpwisΔHinαΔrΔncΔHoαHlikΔlyH≥yn₂micHαluxH≥istributionsHαromHmΔt₂bolicHtimΔHsΔriΔsH≥₂t₂VH2017TH[[THZY6_UZYaZ 6

1322 onβinΔΔrinβHoschΔrichi₂HcoliHαorHpolyUP[Uhy≥roxybutyr₂tΔQHpro≥uctionHβui≥Δ≥HbyHβΔnomΔUsc₂lΔH
mΔt₂bolicHnΔtworkH₂n₂lysisVH2017THYX6TH6XU66 17

1321 kHcomprΔhΔnsivΔHΔv₂lu₂tionHoαHconstr₂ininβH₂minoH₂ci≥HbiosynthΔsisHinHcomp₂rtmΔntΔ≥Hmo≥ΔlsHαorH
mΔt₂bolicHαluxH₂n₂lysisVH2017TH_TH[]U]] 8

1320 promHwpkHtoHplkdHnΔαininβHlinΔ₂rHconstr₂intsH₂ccountinβHαorHovΔrαlowHmΔt₂bolismHinH₂Hm₂croscopicH
plkUb₂sΔ≥H≥yn₂mic₂lHmo≥ΔlHoαHcΔllHculturΔsHinHbiorΔ₂ctorVH2017TH6XTH[]U]a 12
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1319 qlycosyl₂tionHαluxH₂n₂lysisHrΔvΔ₂lsH≥yn₂micHch₂nβΔsHoαHintr₂cΔllul₂rHβlycosyl₂tionHαluxH≥istributionHinH
mhinΔsΔHh₂mstΔrHov₂ryHαΔ≥Ub₂tchHculturΔsVH2017TH][THcUZX 30

1318 nΔciphΔrinβHthΔHrΔβul₂tionHoαHmΔt₂bolismHwithH≥yn₂micHoptimiz₂tiondH₂nHovΔrviΔwHoαHrΔcΔntH
₂≥v₂ncΔsVH2017TH]_THYX[_UYX][ 10

1317 yvΔrαlowHmΔt₂bolismH₂n≥HβrowthHcΔss₂tionHinHmlostri≥iumHthΔrmocΔllumHn’wY[Y[H≥urinβHhiβhH
cΔllulosΔHlo₂≥inβHαΔrmΔnt₂tionsVH2017THYY]THZ_cZUZ6X] 13

1316 smprovinβHthΔHphΔnotypΔHprΔ≥ictionsHoαH₂HyΔ₂stHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHbyHincorpor₂tinβH
Δnzym₂ticHconstr₂intsVH2017THY[THc[_ 193

1315 sntΔβr₂tionHoαHqΔnomΔH’c₂lΔHwΔt₂bolicHxΔtworksH₂n≥HqΔnΔH‘Δβul₂tionHoαHwΔt₂bolicHonzymΔsH—ithH
zhysioloβic₂llyHl₂sΔ≥Hzh₂rm₂cokinΔticsVH2017TH6THa[ZUa]6 10

1314 ‘ΔconstructionH₂n≥H₂n₂lysisHoαH₂HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαHx₂nnochloropsisHβ₂≥it₂n₂VH2017
THZ6TH[_]U[6] 22

1313 “hΔrmo≥yn₂micHmonstr₂intsHsmprovΔHwΔt₂bolicHxΔtworksVH2017THYY[TH6acU6bc 5

1312 monstr₂intH₂n≥HmontinβΔncyHzΔrv₂≥ΔHthΔHomΔrβΔncΔHoαHxovΔlHzhΔnotypΔsHinHmomplΔxHwΔt₂bolicH
’ystΔmsVH2017THYY[TH6cXUaXY 1

1311 momprΔhΔnsivΔHw₂ppinβHoαHzluripotΔntH’tΔmHmΔllHwΔt₂bolismH”sinβHnyn₂micHqΔnomΔU’c₂lΔH
xΔtworkHwo≥ΔlinβVH2017THZYTHZc6_UZcaa 41

1310 w₂thΔm₂tic₂lHmo≥ΔllinβHoαHmicrobΔsdHmΔt₂bolismTHβΔnΔHΔxprΔssionH₂n≥HβrowthVH2017THY]TH 26

1309 knHintΔβr₂tΔ≥Hcomput₂tion₂lH₂n≥HΔxpΔrimΔnt₂lHstu≥yHuncovΔrsHp”“cH₂sH₂HmΔt₂bolicH≥rivΔrHoαH
colorΔct₂lHc₂ncΔrVH2017THY[THc_6 28

1308 qΔnomΔU≥rivΔnHΔvolution₂ryHβ₂mΔHthΔoryHhΔlpsHun≥Δrst₂n≥HthΔHrisΔHoαHmΔt₂bolicH
intΔr≥ΔpΔn≥ΔnciΔsHinHmicrobi₂lHcommunitiΔsVH2017THbTHY_6[ 72

1307 oschΔrichi₂HcoliH₂sH₂Hmo≥ΔlHorβ₂nismHαorHsystΔmsHmΔt₂bolicHΔnβinΔΔrinβVH2017TH6THbXUbb 7

1306 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsH₂ppliΔ≥HtoHhum₂nHhΔ₂lthH₂n≥H≥isΔ₂sΔVH2017THcTHΔY[c[ 26

1305 ‘ΔsourcΔH₂lloc₂tionHinHlivinβHorβ₂nismsVH2017TH]_THc]_Uc_Z 29

1304 qΔnomΔU’c₂lΔHwo≥ΔlH₂n≥HymicsHkn₂lysisHoαHwΔt₂bolicHm₂p₂citiΔsHoαH‘ΔvΔ₂lH₂HzrΔαΔrΔnti₂lH
wucinUnΔβr₂≥inβHviαΔstylΔVH2017THb[TH 99

1303 pluxHl₂l₂ncΔHkn₂lysisHsn≥ic₂tΔsHth₂tHwΔth₂nΔHssHthΔHvowΔstHmostHpΔΔ≥stockHαorHwicrobi₂lHmΔllH
p₂ctoriΔsVH2017TH_THZ6U[[ 21

1302 qΔnomΔUsc₂lΔHmo≥ΔlinβHoαHyΔ₂stdHchronoloβyTH₂pplic₂tionsH₂n≥Hcritic₂lHpΔrspΔctivΔsVH2017THYaTH 33
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1301 ’tructur₂lHpropΔrtiΔsHoαHβΔnotypΔUphΔnotypΔHm₂psVH2017THY]TH 44

1300 momput₂tion₂lHmo≥ΔllinβHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksH₂n≥HitsH₂pplic₂tionHtoHmryHcΔllH
culturΔsVH2017THbbTHY_XUY6X 17

1299 yptim₂lHm₂n₂βΔmΔntHoαHnutriΔntHrΔsΔrvΔsHinHmicroorβ₂nismsHun≥ΔrHtimΔUv₂ryinβHΔnvironmΔnt₂lH
con≥itionsVH2017TH]ZcTHYZ]UY]Y 2

1298 ’c₂lΔsH₂n≥Hmultimo≥₂lHαluxH≥istributionsHinHst₂tion₂ryHmΔt₂bolicHnΔtworkHmo≥ΔlsHvi₂H
thΔrmo≥yn₂micsVH2017THc_THX6Z]Yc 2

1297 x₂tur₂lHsΔlΔctionH≥rovΔHmΔt₂bolicHspΔci₂liz₂tionHoαHthΔHchrom₂tophorΔHinHz₂ulinΔll₂H
chrom₂tophor₂VH2017THYaTHcc 1

1296
“hΔHusΔHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHrΔconstructionHtoHprΔ≥ictHαluxΔsH₂n≥HΔquilibriumH
compositionHoαHxUαixinβHvΔrsusHmUαixinβHcΔllsHinH₂H≥i₂zotrophicHcy₂nob₂ctΔriumTH“richo≥ΔsmiumH
Δrythr₂ΔumVH2017THYYTH]

7

1295 kHsc₂l₂blΔHmΔt₂bolitΔHsupplΔmΔnt₂tionHstr₂tΔβyH₂β₂instH₂ntibioticHrΔsist₂ntHp₂thoβΔnH
mhromob₂ctΔriumHviol₂cΔumHin≥ucΔ≥HbyHxknWxknrHimb₂l₂ncΔVH2017THYYTH_Y 14

1294 omΔrβΔncΔHoαHmicrobi₂lH≥ivΔrsityH≥uΔHtoHcrossUαΔΔ≥inβHintΔr₂ctionsHinH₂Hsp₂ti₂lHmo≥ΔlHoαHβutH
microbi₂lHmΔt₂bolismVH2017THYYTH_6 56

1293 nΔvΔlopmΔntHoαH₂HcorΔHkinΔticHmΔt₂bolicHmo≥ΔlHconsistΔntHwithHmultiplΔHβΔnΔticHpΔrturb₂tionsVH
2017THYXTHYXb 26

1292 v₂rβΔUsc₂lΔH≥ΔtΔctionHoαH≥ruβHoααUt₂rβΔtsdHhypothΔsΔsHαorH≥ruβHrΔpurposinβH₂n≥Hun≥Δrst₂n≥inβH
si≥ΔUΔααΔctsVH2017THYbTHYb 34

1291 momprΔhΔnsivΔHrΔconstructionH₂n≥HΔv₂lu₂tionHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHth₂tH₂ccountsHαorH
YZ][Hy‘psVH2017TH]THZZ 15

1290 snvΔrsΔHst₂tistic₂lHproblΔmsdHαromHthΔHinvΔrsΔHssinβHproblΔmHtoH≥₂t₂HsciΔncΔVH2017TH66THYcaUZ6Y 125
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₂pplic₂tionsHinHmΔt₂bolicHΔnβinΔΔrinβVH2018TH]aTHY_[UY6c 20

1194 ovolution₂ryH₂≥₂pt₂tionsHtoHnΔwHΔnvironmΔntsHβΔnΔr₂llyHrΔvΔrsΔHpl₂sticHphΔnotypicHch₂nβΔsVH2018TH
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cΔllul₂rH’y’HrΔsponsΔHsystΔmVH2018THc[TH6][U6_Z
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kppliΔ≥HtoH₂HwΔt₂bolicHz₂thw₂yVH2018THYZTH
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1131 kllΔlΔsHoαH₂HβΔnΔH≥iααΔrHinHplΔiotropyTHoαtΔnHmΔ≥i₂tΔ≥HthrouβhHcurrΔncyHmΔt₂bolitΔHpro≥uctionTHinHoVH
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yvΔrpro≥uctionVH2018THbTH 10
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1116 kn₂lytic₂lH‘Δ≥uctionHoαHxonlinΔ₂rHwΔt₂bolicHxΔtworksHkccountinβHαorHnyn₂micsHinHonzym₂ticH
‘Δ₂ctionsVH2018THZXYbTHYUZZ 3
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yptwnpp₂thw₂ydHs≥Δntiαic₂tionHoαHmΔt₂bolicHp₂thw₂ysHwithHm₂xim₂lHthΔrmo≥yn₂micH≥rivinβHαorcΔH
₂n≥HitsH₂pplic₂tionHαorH₂n₂lyzinβHthΔHΔn≥oβΔnousHmyZHαix₂tionHpotΔnti₂lHoαHoschΔrichi₂HcoliVH2018TH
Y]THΔYXX6]cZ
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1114 wultisc₂lΔH₂n₂lysisHoαH₂utotrophUhΔtΔrotrophHintΔr₂ctionsHinH₂HhiβhUtΔmpΔr₂turΔHmicrobi₂lH
communityVH2018THY]THΔYXX6][Y 7

1113 sntΔβr₂tionHoαHtr₂nscriptomicH≥₂t₂H₂n≥HmΔt₂bolicHnΔtworksHinHc₂ncΔrHs₂mplΔsHrΔvΔ₂lsHhiβhlyH
siβniαic₂ntHproβnosticHpowΔrVH2018THbaTH[aU]c 18

1112 ’ynthΔticHvΔth₂lityH₂n≥Hm₂ncΔrHUHzΔnΔtr₂ncΔH₂sHthΔHw₂jorHl₂rriΔrVH2018TH]TH6aYU6b[ 29

1111 wΔt₂bolicHnΔtworkHrΔconstructionH₂n≥HphΔnomΔH₂n₂lysisHoαHthΔHin≥ustri₂lHmicrobΔTHoschΔrichi₂HcoliH
lvZYPno[QVH2018THY[THΔXZX][a_ 8

1110 zrΔα₂cΔVHxiUxiv

1109 sntro≥uctionVHYUZ

1108 onzym₂ticHk≥₂pt₂tionVH[UYZ

1107 o₂rlyHnΔvΔlopmΔntHoαHmybΔrnΔticHwo≥ΔlsVHY[U6[

1106 ‘ΔvisitinβHmybΔrnΔticHv₂wsHvi₂Hyptim₂lHmontrolH“hΔoryVH6]Ub_

1105 “ow₂r≥Hwo≥ΔlinβHoαHwΔt₂bolicHxΔtworksVHb6UYX]
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1096 sxH’svsmyHqoxywoU’mkvoH‘omyx’“‘”m“syxHkxnHkxkvY’s’HypH“roH’ro—kxovvkHvysrsmkHz–U]H
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1095 ”n≥Δrst₂n≥inβHthΔHimp₂ctHoαHthΔHcoα₂ctorHsw₂ppinβHoαHisocitr₂tΔH≥Δhy≥roβΔn₂sΔHovΔrHthΔHβrowthH
phΔnotypΔHoαHoschΔrichi₂HcoliHonH₂cΔt₂tΔHbyHusinβHconstr₂intUb₂sΔ≥Hmo≥ΔlinβVH2018THY[THΔXYc6YbZ 6
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choicΔVH2018THYY_THYY[[cUYY[]] 20

1091 pΔΔ≥b₂cksHαromHthΔHmΔt₂bolicHnΔtworkHtoHthΔHβΔnΔticHnΔtworkHrΔvΔ₂lHrΔβul₂toryHmo≥ulΔsHinHoVHcoliH
₂n≥HlVHsubtilisVH2018THY[THΔXZX[[YY 6
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YabZTHZ]cUZ6_ 6

992 snHsilicoHrΔconstructionH₂n≥HΔxpΔrimΔnt₂lHv₂li≥₂tionHoαH’₂cch₂ropolyspor₂HΔrythr₂Δ₂HβΔnomΔUsc₂lΔH
mΔt₂bolicHmo≥ΔlHiZZY[]ZHth₂tH₂ccountsHαorHY6b_Hy‘psVH2018TH_TH 5

991 ”sinβHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsHtoHcomp₂rΔHsΔrov₂rsHoαHthΔHαoo≥bornΔHp₂thoβΔnHvistΔri₂H
monocytoβΔnΔsVH2018THY[THΔXYcb_b] 5

990 knHsmprovΔ≥HwultiUp₂r₂mΔtricHzroβr₂mminβHklβorithmHαorHpluxHl₂l₂ncΔHkn₂lysisHoαHwΔt₂bolicH
xΔtworksVH2018THYabTH_XZU_[a 10

989 nissΔctinβHmΔt₂bolicHαluxHinHm]Hpl₂ntsdHΔxpΔrimΔnt₂lH₂n≥HthΔorΔtic₂lH₂ppro₂chΔsVH2018THYaTHYZ_[UYZa] 6

988 qΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionH₂n≥H₂n₂lysisHαorHmlostri≥iumHkluyvΔriVH2018TH6YTH6X_U6Y[ 8

987 ’ystΔmsUlΔvΔlHcomput₂tion₂lHmo≥ΔlinβH≥Δmonstr₂tΔsHαuΔlHsΔlΔctionHswitchinβHinHhiβhHc₂p₂cityH
runninβH₂n≥HlowHc₂p₂cityHrunninβHr₂tsVH2018THY]THΔYXX_cbZ 3

986 qΔnomicHorβ₂niz₂tionHun≥ΔrlyinβH≥ΔlΔtion₂lHrobustnΔssHinHb₂ctΔri₂lHmΔt₂bolicHsystΔmsVH2018THYY_THaXa_UaXbX 3

985 wΔt₂bolicHwo≥ΔlsVH2019TH][bU]]]

984 mΔllHwo≥ΔlinβH₂n≥H’imul₂tionVH2019THb6]Uba[

983 wultiUobjΔctivΔHoptimiz₂tionHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsdHthΔHc₂sΔHoαHΔth₂nolHpro≥uctionVH
2019THZa6THZYYUZZa 7

982 kHyiΔl≥UcostHtr₂≥ΔoααHβovΔrnsHsH≥ΔcisionHbΔtwΔΔnHαΔrmΔnt₂tionH₂n≥HrΔspir₂tionHinHc₂rbonUlimitΔ≥H
βrowthVH2019TH_THY6 19

981 ’ystΔmsHbioloβyH₂ppro₂chHinHthΔHαormul₂tionHoαHchΔmic₂llyH≥ΔαinΔ≥HmΔ≥i₂HαorHrΔcombin₂ntHprotΔinH
ovΔrpro≥uctionVH2019THYX[THb[Y_Ub[Z6 9

980 ’toichiomΔtricHβΔnΔUtoUrΔ₂ctionH₂ssoci₂tionsHΔnh₂ncΔHmo≥ΔlU≥rivΔnH₂n₂lysisHpΔrαorm₂ncΔdH
wΔt₂bolicHrΔsponsΔHtoHchronicHΔxposurΔHtoHkl≥rinHinHprost₂tΔHc₂ncΔrVH2019THZXTH6_Z 6

979 wicrobi₂lHqrowthHnyn₂micsVH2019THZ[YUZa[

978 kHnΔlic₂tΔHl₂l₂ncΔHbΔtwΔΔnHl₂ctΔri₂lHsronH₂n≥H‘Δ₂ctivΔHyxyβΔnH’pΔciΔsH’upportsHyptim₂lH
mV´ ΔlΔβ₂nsHnΔvΔlopmΔntVH2019THZ6TH]XXU]YYVΔ[ 15
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977 zrΔ≥ictinβHβ₂strointΔstin₂lH≥ruβHΔααΔctsHusinβHcontΔxtu₂lizΔ≥HmΔt₂bolicHmo≥ΔlsVH2019THY_THΔYXXaYXX 11

976 wo≥ΔlinβHmΔt₂bolicHnΔtworksHoαHin≥ivi≥u₂lHb₂ctΔri₂lH₂βΔntsHinHhΔtΔroβΔnΔousH₂n≥H≥yn₂micHsoilH
h₂bit₂tsHPsn≥iwΔ’rQVH2019THY_THΔYXXaYZa 21

975 momp₂risonHoαHp₂thw₂yH₂n₂lysisH₂n≥Hconstr₂intUb₂sΔ≥HmΔtho≥sHαorHcΔllHα₂ctoryH≥ΔsiβnVH2019THZXTH[_X 1

974 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαHthΔHr₂tHlivΔrHprΔ≥ictsHΔααΔctsHoαH≥iΔtHrΔstrictionVH2019THcTHcbXa 3

973 l₂yΔsi₂nHmΔt₂bolicHαluxH₂n₂lysisHrΔvΔ₂lsHintr₂cΔllul₂rHαluxHcouplinβsVH2019TH[_THi_]bUi__a 10

972 wΔt₂bolicHwo≥ΔlHoαHthΔHU“om₂toHsntΔr₂ctionH‘ΔvΔ₂lsHwΔt₂bolicH’witchΔsH≥urinβHrostHmoloniz₂tionVH
2019THYXTH 14

971 ’tu≥yinβHmΔt₂bolicHαluxH₂≥₂pt₂tionsHinHc₂ncΔrHthrouβhHintΔβr₂tΔ≥HΔxpΔrimΔnt₂lUcomput₂tion₂lH
₂ppro₂chΔsVH2019THYaTH_Y 8

970 in’[aZTH₂HzhΔnotypic₂llyH‘ΔconcilΔ≥Hwo≥ΔlHαorHthΔHwΔt₂bolismHoαH’tr₂inH‘6VH2019THYXTHYZb[ 6

969 w₂chinΔH₂n≥H≥ΔΔpHlΔ₂rninβHmΔΔtHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH2019THY_THΔYXXaXb] 106

968 sntΔβr₂tionHoαHprob₂bilisticHrΔβul₂toryHnΔtworksHintoHconstr₂intUb₂sΔ≥Hmo≥ΔlsHoαHmΔt₂bolismHwithH
₂pplic₂tionsHtoHklzhΔimΔrOsH≥isΔ₂sΔVH2019THZXTH[b6 6

967 kHm₂ssH₂n≥Hch₂rβΔHb₂l₂ncΔ≥HmΔt₂bolicHmo≥ΔlHoαH’Δt₂ri₂Hviri≥isHrΔvΔ₂lΔ≥HmΔch₂nismsHoαHprotonH
b₂l₂ncinβHinHm]Hpl₂ntsVH2019THZXTH[_a 11

966 zhysioloβic₂lH₂n≥Htr₂nscription₂lHcomp₂risonHoαH₂cΔt₂tΔHc₂t₂bolismHbΔtwΔΔnHkcinΔtob₂ctΔrH
schin≥lΔriHkmoH₂n≥HoschΔrichi₂HcoliHtwYXYVH2019TH[66TH 4

965 wo≥ΔllinβH₂ppro₂chΔsHαorHstu≥yinβHthΔHmicrobiomΔVH2019TH]THYZ_[UYZ6a 56

964 pin≥“₂rβΔts—oldHkH”sΔrUpriΔn≥lyH“oolHαorHs≥Δntiαic₂tionHoαHzotΔnti₂lH“hΔr₂pΔuticH“₂rβΔtsHinH
wΔt₂bolicHxΔtworksHoαHl₂ctΔri₂VH2019THYXTH6[[ 4

963 ’yntrophyHΔmΔrβΔsHspont₂nΔouslyHinHcomplΔxHmΔt₂bolicHsystΔmsVH2019THY_THΔYXXaY6c 13

962 knHunconvΔntion₂lHupt₂kΔHr₂tΔHobjΔctivΔHαunctionH₂ppro₂chHΔnh₂ncΔsH₂pplic₂bilityHoαHβΔnomΔUsc₂lΔH
mo≥ΔlsHαorHm₂mm₂li₂nHcΔllsVH2019TH_THZ_ 16

961 snHsilicoHi≥Δntiαic₂tionHoαHmΔt₂bolicHΔnβinΔΔrinβHstr₂tΔβiΔsHαorHimprovΔ≥Hlipi≥Hpro≥uctionHinHbyH
βΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH2019THYZTHYba 21

960 qΔnomΔwi≥ΔHkssΔssmΔntHoαHwycob₂ctΔriumHtubΔrculosisHmon≥ition₂llyHossΔnti₂lHwΔt₂bolicH
z₂thw₂ysVH2019TH]TH 19
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959 lioloβic₂lHz₂thw₂yH’pΔciαicityHinHthΔHmΔllUnoΔsHwolΔcul₂rHnivΔrsityHw₂ttΔriVH2019TH]YTHΔYbXXZ]] 5

958 lioloβic₂lHmolΔcul₂rHl₂yΔrHcl₂ssiαic₂tionHoαHmusclΔUinv₂sivΔHbl₂≥≥ΔrHc₂ncΔrHopΔnsHnΔwHtrΔ₂tmΔntH
opportunitiΔsVH2019THYcTH6[6 9

957 zrΔ≥ictinβHthΔHvonβitu≥in₂llyH₂n≥H‘₂≥i₂llyH–₂ryinβHqutHwicrobiot₂HmompositionH”sinβHwultiU’c₂lΔH
wicrobi₂lHwΔt₂bolicHwo≥ΔlinβVH2019THaTH[c] 12

956 qΔnomΔU≥rivΔnHcΔllHΔnβinΔΔrinβHrΔviΔwdH₂n≥HmΔt₂bolicH₂n≥HβΔnomΔHΔnβinΔΔrinβVH2019TH6[THZ6aUZb] 7

955 wΔt₂bolitΔHzroαilinβHoαHw₂mm₂li₂nHmΔllsVH2019THZ_YUZaa

954 onh₂ncinβHzro≥uctH₂n≥HlioprocΔssHkttributΔsH”sinβHqΔnomΔU’c₂lΔHwo≥ΔlsHoαHmryHwΔt₂bolismVH
2019THa[Uc_ 1

953 k≥₂ptionHoαHqΔnΔricHwΔt₂bolicHwo≥ΔlsHtoH’pΔciαicHmΔllHvinΔsHαorHsmprovΔ≥Hwo≥ΔlinβHoαH
lioph₂rm₂cΔutic₂lHzro≥uctionH₂n≥HzrΔ≥ictionHoαHzrocΔssΔsVH2019THYZaUY6Z

952 liβH≥₂t₂HinHyΔ₂stHsystΔmsHbioloβyVH2019THYcTH 7

951 montΔxtu₂lizΔ≥HβΔnomΔUsc₂lΔHmo≥ΔlHunvΔilsHhiβhUor≥ΔrHmΔt₂bolicHΔααΔctsHoαHthΔHspΔciαicHβrowthH
r₂tΔH₂n≥HoxyβΔn₂tionHlΔvΔlHinHrΔcombin₂ntVH2019THcTHΔXXYX[ 8

950 nΔt₂ilΔ≥HproαilinβHoαHc₂rbonHαix₂tionHoαHsynthΔticH₂utotrophyHwithHrΔ≥uctivΔHtric₂rboxylicH₂ci≥HcyclΔH
₂n≥Hm₂lvinUlΔnsonUl₂ssh₂mHcyclΔHinHusinβHhy≥roβΔnH₂sH₂nHΔnΔrβyHsourcΔVH2019TH]THY6_UYaZ 1

949 pY[mwpkdHz₂rsimoniousHY[mHmΔt₂bolicHαluxH₂n₂lysisVH2019THY_THΔYXXa[YX 3

948 YΔ₂stH’ystΔmsHlioloβyVH2019TH

947 ’ystΔmsHwΔt₂bolicHonβinΔΔrinβHkppro₂chHαorH‘Δcombin₂ntHzrotΔinHzro≥uctionHinHwicrobi₂lHmΔllH
p₂ctoriΔsVH2019THZYYUZ]X

946 s≥Δntiαic₂tionHoαHm₂ncΔrU₂ssoci₂tΔ≥HmΔt₂bolicHvulnΔr₂bilitiΔsHbyHmo≥ΔlinβHmultiUobjΔctivΔHoptim₂lityH
inHmΔt₂bolismVH2019THYaTHYZ] 9

945 rorizonsHinHlioprocΔssHonβinΔΔrinβVH2019TH 6

944 VH2019TH 1

943 kntiUvirulΔncΔH“hΔr₂piΔsH“hrouβhHzotΔnti₂tinβH‘y’HinHl₂ctΔri₂VH2019THZ[cUZ_[ 0

942 kctivΔHnitroβΔnHαix₂tionHbyHmrocosph₂Δr₂HΔxp₂n≥sHthΔirHnichΔH≥ΔspitΔHthΔHprΔsΔncΔHoαH₂mmoniumHUH
kHc₂sΔHstu≥yVH2019THcTHY_X6] 3
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941 onvironmΔnt₂lHboun≥₂ryHcon≥itionsHαorHthΔHoriβinHoαHliαΔHconvΔrβΔHtoH₂nHorβ₂noUsulαurHmΔt₂bolismVH
2019TH[THYaY_UYaZ] 19

940 momprΔhΔnsivΔHpluxHwo≥ΔlinβHoαHzrotΔomΔH₂n≥Hq‘“Uzm‘Hn₂t₂Hsn≥ic₂tΔHliph₂sicHwΔt₂bolicH
niααΔrΔncΔsHlΔtwΔΔnHolΔmΔnt₂ryHlo≥iΔsH₂n≥H‘Δticul₂tΔHlo≥iΔsHnurinβHsnαΔctionVH2019THYXTHZ[_X 9

939 ‘ΔconstructionH₂n≥H₂n₂lysisHoαH₂HuluyvΔromycΔsHm₂rxi₂nusHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlVH2019TH
ZXTH__Y 21

938 l₂yΔsi₂nHinαΔrΔncΔHoαHmΔt₂bolicHkinΔticsHαromHβΔnomΔUsc₂lΔHmultiomicsH≥₂t₂VH2019THY_THΔYXXa]Z] 19

937 onβinΔΔrinβHmicrobi₂lHchΔmic₂lHα₂ctoriΔsHusinβHmΔt₂bolicHmo≥ΔlsVH2019THYTH 3

936 momputΔrUki≥Δ≥H’tr₂tΔβiΔsHαorHnΔtΔrmininβHthΔHkminoHkci≥HmompositionHoαHwΔ≥iumHαorHmhinΔsΔH
r₂mstΔrHyv₂ryHmΔllUl₂sΔ≥Hliom₂nuα₂cturinβHzl₂tαormsVH2019THZXTH 9

935 qΔnomΔU’c₂lΔHs≥Δntiαic₂tionHoαHossΔnti₂lHwΔt₂bolicHzrocΔssΔsHαorH“₂rβΔtinβHthΔHzl₂smo≥iumHvivΔrH
’t₂βΔVH2019THYacTHYYYZUYYZbVΔZ6 41

934 YYXthHknnivΔrs₂rydHriβhUyr≥ΔrHsntΔr₂ctionsHm₂nHoclipsΔHz₂irwisΔHsntΔr₂ctionsHinH’h₂pinβHthΔH
’tructurΔHoαHwicrobi₂lHmommunitiΔsVH2019TH_bTHZ[_XbUZ[_Yb 3

933 wo≥ΔllinβHmicrobi₂lHcommunitiΔsHusinβHbiochΔmic₂lHrΔsourcΔH₂lloc₂tionH₂n₂lysisVH2019THY6THZXYcX]a] 6

932 snαluΔncΔHoαHthΔHmrcHβlob₂lHrΔβul₂torHonHsubstr₂tΔHupt₂kΔHr₂tΔsH₂n≥HthΔH≥istributionHoαHmΔt₂bolicH
αluxΔsHinHzsΔu≥omon₂sHputi≥₂Hu“Z]]XHβrowinβHinH₂HcomplΔtΔHmΔ≥iumVH2019THZYTH]]]6U]]_c 7

931 wicrobiomΔUqutUlr₂inHkxisH₂sH₂HliomolΔcul₂rHmommunic₂tionHxΔtworkHαorHthΔHsntΔrnΔtHoαH
lioUx₂no“hinβsVH2019THaTHY[6Y6YUY[6Ya_ 7

930 momput₂tion₂lHmΔt₂bolismHmo≥ΔlinβHprΔ≥ictsHriskHoαH≥ist₂ntHrΔl₂psΔUαrΔΔHsurviv₂lHinHbrΔ₂stHc₂ncΔrH
p₂tiΔntsVH2019THY_TH[]b[U[]cX 2

929 ’ystΔmsHlioloβyH₂n≥Hz₂nβΔnomΔHoαHyUkntiβΔnsVH2019THYXTH 11

928 “hΔHwicrobiot₂UqutUlr₂inHkxisVH2019THccTHYbaaUZXY[ 979

927 riβhUrΔsolutionHmHmΔt₂bolicHαluxH₂n₂lysisVH2019THY]THZb_6UZbaa 73

926 snH’svsmyH’imul₂tionsHzrΔ≥ictH₂Hm₂us₂tivΔHvinkHlΔtwΔΔnHsncrΔ₂sΔ≥HqlycolysisH₂n≥HwΔt₂bolicH
‘Δproβr₂mminβHinHkutosom₂lHnomin₂ntHzolycysticHui≥nΔyHnisΔ₂sΔVH2019TH

925 pluxHl₂l₂ncΔHkn₂lysisHsncorpor₂tinβH₂Hmo₂rsΔUβr₂inΔ≥HzrotΔomΔHmonstr₂intHαorHzrΔ≥ictinβHyvΔrαlowH
wΔt₂bolismHinHoschΔrichi₂HmoliVH2019TH]6THb6_UbaX 1

924 p₂stHuncΔrt₂intyHqu₂ntiαic₂tionHαorH≥yn₂micHαluxHb₂l₂ncΔH₂n₂lysisHusinβHnonUsmoothHpolynomi₂lH
ch₂osHΔxp₂nsionsVH2019THY_THΔYXXa[Xb 8
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923 ’ystΔm₂ticH≥ΔsiβnH₂n≥HinHvitroHv₂li≥₂tionHoαHnovΔlHonΔUc₂rbonH₂ssimil₂tionHp₂thw₂ysVH2019TH_6THY]ZUY_[ 28

922 pluxHs₂mplinβHisH₂HpowΔrαulHtoolHtoHstu≥yHmΔt₂bolismHun≥ΔrHch₂nβinβHΔnvironmΔnt₂lHcon≥itionsVH
2019TH_TH[Z 19

921 pluxHb₂l₂ncΔH₂n₂lysisHwithHorHwithoutHmolΔcul₂rHcrow≥inβHα₂ilsHtoHprΔ≥ictHtwoHthir≥sHoαH
ΔxpΔrimΔnt₂llyHobsΔrvΔ≥HΔpist₂sisHinHyΔ₂stVH2019THcTHYYb[a 5

920 wo≥ΔlinβHthΔHsntΔrpl₂yHbΔtwΔΔnHzhotosynthΔsisTHmyHpix₂tionTH₂n≥HthΔHQuinonΔHzoolHinH₂HzurplΔH
xonU’ulαurHl₂ctΔriumVH2019THcTHYZ6[b 14

919 wyywsxHUHw₂thΔm₂tic₂lHΔxplyr₂tionHoαHOymicsH≥₂t₂HonH₂HwΔt₂bolscHxΔtworkVH2020TH[6TH_Y]U_Z[ 4

918 ‘Δt’ynthdH≥ΔtΔrmininβH₂llHoptim₂lH₂n≥HsubUoptim₂lHsynthΔticHp₂thw₂ysHth₂tHα₂cilit₂tΔHsynthΔsisHoαH
t₂rβΔtHcompoun≥sHinHch₂ssisHorβ₂nismsVH2019THZXTH]6Y 3

917 kHcomprΔhΔnsivΔHβΔnomΔUsc₂lΔHmo≥ΔlHαorHspyXbbXH₂ccountinβHαorHαunction₂lHβΔnomicsH₂n≥H
phΔnotypicH≥₂t₂VH2019THcTHΔXXYXY 26

916 snHsilicoHoptimiz₂tionHoαHlipi≥Hpro≥uctionHinH‘ho≥ospori≥iumHtoruloi≥ΔsHbyHβΔnΔHknockoutHstr₂tΔβiΔsVH
2019TH_ZTHc]Ucc 2

915 nΔtΔrmininβH₂HuniquΔHsolutionHtoHun≥Δr≥ΔtΔrminΔ≥HmΔt₂bolicHnΔtworksHvi₂H₂HsystΔm₂ticHp₂thH
throuβhHthΔHwostHkccur₂tΔHpluxΔsVH2019TH_ZTH[_ZU[_a 3

914 moncΔptu₂lHwo≥ΔlHoαHlioαilmHkntibioticH“olΔr₂ncΔH“h₂tHsntΔβr₂tΔsHzhΔnomΔn₂HoαHniααusionTH
wΔt₂bolismTHqΔnΔHoxprΔssionTH₂n≥HzhysioloβyVH2019THZXYTH 23

913 mpU“₂rβΔtΔrdHkH‘₂tion₂lHlioloβic₂lHmΔllHp₂ctoryH“₂rβΔtinβHzl₂tαormHαorHliosynthΔticH“₂rβΔtH
mhΔmic₂lsVH2019THbTHZZbXUZZb6 3

912 ”tilizinβHβΔnomΔUsc₂lΔHmo≥ΔlsHtoHoptimizΔHnutriΔntHsupplyHαorHsust₂inΔ≥H₂lβ₂lHβrowthH₂n≥Hlipi≥H
pro≥uctivityVH2019TH_TH[[ 10

911 oxploitinβHn₂yUH₂n≥HxiβhtU“imΔHwΔt₂bolismHoαHspVHzmmH6bX[HαorHpitnΔssUmouplΔ≥Hpum₂r₂tΔH
zro≥uctionH₂roun≥HthΔHmlockVH2019THbTHZZ6[UZZ6c 11

910 zrocΔssHintΔnsiαic₂tionHbyHmo≥ΔlUb₂sΔ≥H≥ΔsiβnHoαHt₂ilorUm₂≥ΔHrΔ₂ctorsVH2019THZ6TH]6U_a 9

909 wo≥ΔlUkssistΔ≥HpinΔU“uninβHoαHmΔntr₂lHm₂rbonHwΔt₂bolismHinHYΔ₂stHthrouβhH≥m₂scUl₂sΔ≥H
‘Δβul₂tionVH2019THbTHZ]_aUZ]6[ 23

908 wΔt₂bolicHpunctionsHoαHqutHwicrobΔsHkssoci₂tΔH—ithHoααic₂cyHoα´ “umorHxΔcrosisHp₂ctorHknt₂βonistsH
inHz₂tiΔntsH—ithHsnαl₂mm₂toryHlowΔlHnisΔ₂sΔsVH2019THY_aTHYZacUYZcZVΔYY 101

907 mommonHprinciplΔsH₂n≥HbΔstHpr₂cticΔsHαorHΔnβinΔΔrinβHmicrobiomΔsVH2019THYaTHaZ_Ua]Y 144

906 nΔciphΔrinβHwΔt₂bolicHrΔtΔroβΔnΔityHbyH’inβlΔUmΔllHkn₂lysisVH2019THcYTHY[[Y]UY[[Z[ 48

(2019-2019)

77



905 kH“₂lΔHoαH“hrΔΔH’pΔciΔsdHk≥₂pt₂tionHoαH’o≥₂lisHβlossini≥iusHtoH“sΔtsΔHlioloβyTHwΔt₂bolismTH₂n≥HrostH
niΔtVH2019THYXTH 14

904 kHcomput₂tion₂lHknowlΔ≥βΔUb₂sΔHΔluci≥₂tΔsHthΔHrΔsponsΔHoαH’t₂phylococcusH₂urΔusHtoH≥iααΔrΔntH
mΔ≥i₂HtypΔsVH2019THY_THΔYXX66]] 18

903 wultiUymicsH₂n≥HqΔnomΔU’c₂lΔHwo≥ΔlinβH‘ΔvΔ₂lH₂HwΔt₂bolicH’hiαtHnurinβHkβinβVH2019TH6THZ 24

902 wΔt₂bolicHwo≥ΔlinβHoαHrum₂nHqutHwicrobiot₂HonH₂HqΔnomΔH’c₂lΔdHknHyvΔrviΔwVH2019THcTH 50

901 monstr₂intUl₂sΔ≥Hwo≥ΔlinβHoαHwΔt₂bolicHsntΔr₂ctionsHinH₂n≥HlΔtwΔΔnHkstrocytΔsH₂n≥HxΔuronsVH
2019TH[c[U]ZX

900 kH≥iurn₂lHαluxHb₂l₂ncΔHmo≥ΔlHoαH’ynΔchocystisHspVHzmmH6bX[HmΔt₂bolismVH2019THY_THΔYXX66cZ 17

899 wΔt₂bolomicsHαorHun≥Δrst₂n≥inβHstom₂t₂lHmovΔmΔntsVH2019TH[YTHcYUYXZ 9

898 ’vswordHprobinβHαlΔxibilityHoαHlipi≥HmΔt₂bolismHinHyΔ₂stHwithH₂nHimprovΔ≥Hconstr₂intUb₂sΔ≥Hmo≥ΔlinβH
αr₂mΔworkVH2019THY[TH] 19

897 nyn₂micwodH≥yn₂micHsimul₂tionH₂n≥HrΔαinΔmΔntHoαHintΔβr₂tΔ≥Hmo≥ΔlsHoαHmΔt₂bolismH₂n≥HprotΔinH
ΔxprΔssionVH2019THY[THZ 30

896 kHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHoαHthΔH₂rom₂Hb₂ctΔriumHvΔuconostocHmΔsΔntΔroi≥ΔsHsubspVH
crΔmorisVH2019THYX[TH[Y_[U[Y6_ 12

895 oxtΔn≥Δ≥H”tiliz₂tionHoαHmonstr₂intUl₂sΔ≥HwΔt₂bolicHwo≥ΔlHinH₂HvonβUqrowinβHmropVH2019THaTHZ_c

894 “ow₂r≥sHthΔHsntΔβr₂tionHoαHwΔt₂bolicHxΔtworkHwo≥ΔllinβH₂n≥Hw₂chinΔHvΔ₂rninβHαorHthΔH‘outinΔH
kn₂lysisHoαHriβhU“hrouβhputHz₂tiΔntHn₂t₂VH2019TH]XYU]Z]

893 s≥Δntiαic₂tionHoαHcritic₂lHconnΔctorsHinHthΔH≥irΔctΔ≥HrΔ₂ctionUcΔntricHβr₂phsHoαHmicrobi₂lHmΔt₂bolicH
nΔtworksVH2019THZXTH[Zb 4

892 sntΔβr₂tionHoαHwΔt₂bolomicH₂n≥HythΔrHymicsHn₂t₂HinHzopul₂tionUl₂sΔ≥H’tu≥yHnΔsiβnsdHknH
opi≥Δmioloβic₂lHzΔrspΔctivΔVH2019THcTH 31

891 zrΔ≥ictinβHwΔt₂bolismHαromHqΔnΔHoxprΔssionHinH₂nHsmprovΔ≥H—holΔUqΔnomΔHwΔt₂bolicHxΔtworkH
wo≥ΔlHoαVH2019THY6TH[]bU[6Z 10

890 iwΔtdHkHβr₂phic₂lHusΔrHintΔrα₂cΔHsoαtw₂rΔHtoolHtoHmΔrβΔHmΔt₂bolicHnΔtworksVH2019TH_THΔXYa66

889 sntro≥uctionVH2019THxiUxviii

888 z₂rtHsVH2019THYUZ
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887 kHplyovΔrHsntro≥uctionHtoHsntΔβΔrHvinΔ₂rHzroβr₂mminβVH2019TH[UY]

886 lioloβic₂lHxΔtworksTHqr₂phsTH₂n≥HriβhUnΔnsityH’ubβr₂phsVH2019THY_U]b

885 w₂ximumHmh₂r₂ctΔrHmomp₂tibilityHinHzhyloβΔnΔticsVH2019TH]cU6]

884 xΔ₂rHmliquΔsTHnΔnsΔH’ubβr₂phsTH₂n≥HwotiαsHinHlioloβic₂lHxΔtworksVH2019TH6_Ubb

883 monvΔrβΔntH₂n≥Hw₂ximumHz₂rsimonyHzroblΔmsHinHzhyloβΔnΔticsVH2019THbcUYX]

882 “hΔH‘xkUpol≥inβHzroblΔmVH2019THYX_UYZY

881 zrotΔinHzroblΔmsH’olvΔ≥HlyHsntΔβΔrHzroβr₂mminβVH2019THYZZUY]Y

880 “₂nβlΔβr₂msH₂n≥HmoΔvolutionVH2019THY]ZUY__

879 “r₂vΔlinβH’₂lΔsm₂nHzroblΔmsHinHqΔnomicsVH2019THY_6UYb_

878 sntΔβΔrHzroβr₂mminβHinHwolΔcul₂rH’ΔquΔncΔHkn₂lysisVH2019THYb6UZX]

877 wΔt₂bolicHxΔtworksH₂n≥HwΔt₂bolicHonβinΔΔrinβVH2019THZX_UZZX

876 svzHs≥iomsVH2019THZZYUZ[Z

875 z₂rtHssVH2019THZ[[UZ[]

874 mommunitiΔsTHmutsTH₂n≥HriβhUnΔnsityH’ubβr₂phsVH2019THZ[_UZ_c

873 mh₂r₂ctΔrHmomp₂tibilityHwithHmorruptΔ≥Hn₂t₂H₂n≥HqΔnΔr₂lizΔ≥HzhyloβΔnΔticHwo≥ΔlsVH2019THZ6XUZaZ

872 worΔH“₂nβlΔβr₂msTHworΔH“rΔΔsTHworΔHsvzsVH2019THZa[UZb6

871 ‘ΔturnHtoH’tΔinΔrH“rΔΔsH₂n≥Hw₂ximumHz₂rsimonyVH2019THZbaUZc]

870 oxploitinβH₂n≥HvΔvΔr₂βinβHzrotΔinHxΔtworksVH2019THZc_U[YZ
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869 worΔH’trinβH₂n≥H’ΔquΔncΔHzroblΔmsH’olvΔ≥HbyHsvzVH2019TH[Y[U[[X

868 w₂ximumHvikΔlihoo≥HzΔ≥iβrΔΔH‘ΔconstructionVH2019TH[[YU[]Z

867 “woHnxkHr₂plotypinβHzroblΔmsVH2019TH[][U[_6

866 worΔHoxtΔn≥Δ≥HoxΔrcisΔsVH2019TH[_aU[bY

865 —h₂tâ��sHxΔxtiVH2019TH[bZU[b]

864 opiloβuΔdH’omΔH–ΔryHypinion₂tΔ≥HmommΔntsHαorHk≥v₂ncΔ≥H‘Δ₂≥ΔrsVH2019TH[b_U[cZ

863 liblioβr₂phyVH2019TH[c[U]X]

862 sn≥ΔxVH2019TH]X_U]YZ

861 wΔt₂UymicsUH₂n≥HwΔt₂bolicHwo≥ΔlinβUkssistΔ≥HnΔciphΔrinβHoαHrum₂nHwicrobiot₂HwΔt₂bolismVH2019
THY]THΔYbXX]]_ 6

860 onh₂ncΔ≥HαluxHprΔ≥ictionHbyHintΔβr₂tinβHrΔl₂tivΔHΔxprΔssionH₂n≥HrΔl₂tivΔHmΔt₂bolitΔH₂bun≥₂ncΔHintoH
thΔrmo≥yn₂mic₂llyHconsistΔntHmΔt₂bolicHmo≥ΔlsVH2019THY_THΔYXXaX[6 34

859 ’ynchroniz₂tionHoααΔctsHinH₂HwΔt₂bolismUnrivΔnHwo≥ΔlHoαHwultiUcΔllul₂rH’ystΔmVH2019THYY_UYZ6 1

858 qr₂phH“r₂nsαorm₂tionsTH’ΔmiβroupsTH₂n≥HssotopicHv₂bΔlinβVH2019THYc6UZXa 1

857 ‘₂tion₂lHmΔt₂bolicHΔnβinΔΔrinβHαorHΔnh₂ncΔ≥H₂lph₂UtocophΔrolHpro≥uctionHinHrΔli₂nthusH₂nnuusH
cΔllHculturΔVH2019THY_YTHYXaZ_6 9

856 rum₂nH’ystΔmsHlioloβyH₂n≥HwΔt₂bolicHwo≥ΔllinβdHkH‘ΔviΔwUpromHnisΔ₂sΔHwΔt₂bolismHtoHzrΔcisionH
wΔ≥icinΔVH2019THZXYcTHb[X]Z6X 38

855 wΔt₂bolicHrΔproβr₂mminβH≥yn₂micsHinHtumorHsphΔroi≥sdHsnsiβhtsHαromH₂HmulticΔllul₂rTHmultisc₂lΔH
mo≥ΔlVH2019THY_THΔYXXaX_[ 12

854 murrΔntHst₂tusH₂n≥H₂pplic₂tionsHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH2019THZXTHYZY 208

853 “hΔHzowΔrHoαHwΔt₂bolismHαorHzrΔ≥ictinβHwicrobi₂lHmommunityHnyn₂micsVH2019TH]TH 1

852 smprovinβHthΔH₂ccur₂cyHoαHαluxHb₂l₂ncΔH₂n₂lysisHthrouβhHthΔHimplΔmΔnt₂tionHoαHc₂rbonH₂v₂il₂bilityH
constr₂intsHαorHintr₂cΔllul₂rHrΔ₂ctionsVH2019THYY6THZ[[cUZ[_Z 16
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851 nyn₂micHxΔtworkHwo≥ΔlinβHoαH’tΔmHmΔllHwΔt₂bolismVH2019THYca_TH[X_U[ZX 11

850 wo≥ΔlinβHrostUz₂thoβΔnHsntΔr₂ctionHtoHoluci≥₂tΔHthΔHwΔt₂bolicHnruβH‘ΔsponsΔHoαHsntr₂cΔllul₂rVH
2019THcTHY]] 11

849 mircumvΔntinβHkinΔticsHinHbioβΔochΔmic₂lHmo≥ΔlinβVH2019THYY6THYY[ZcUYY[[b 6

848 pluxHprΔ≥ictionHusinβH₂rtiαici₂lHnΔur₂lHnΔtworkHPkxxQHαorHthΔHuppΔrHp₂rtHoαHβlycolysisVH2019THY]THΔXZY6Yab 9

847 montrolH“hΔoryHmoncΔptsHαorHwo≥ΔlinβH”ncΔrt₂intyHinHonzymΔHuinΔticsHoαHliochΔmic₂lHxΔtworksVH
2019TH_bTHY[_]]UY[__] 9

846 k≥v₂ncΔ≥HqΔnΔH“ΔchnoloβyH₂n≥H’ynthΔticHlioloβyHkppro₂chΔsHtoHmustomHnΔsiβnHwicro₂lβ₂ΔHαorH
lio≥iΔsΔlHzro≥uctionVH2019THY]aUYa_ 2

845 ’ystΔm₂ticH₂ssΔssmΔntHoαHsΔcon≥₂ryHbilΔH₂ci≥HmΔt₂bolismHinHβutHmicrobΔsHrΔvΔ₂lsH≥istinctH
mΔt₂bolicHc₂p₂bilitiΔsHinHinαl₂mm₂toryHbowΔlH≥isΔ₂sΔVH2019THaTHa_ 98

844 kHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHrΔconstructionHoαHΔxtrΔmΔlyHh₂lophilicHb₂ctΔriumH’₂linib₂ctΔrH
rubΔrVH2019THY]THΔXZY6[[6 2

843 ’ystΔmUlΔvΔlH₂n₂lysisHoαHmΔt₂bolicHtr₂≥ΔUoααsH≥urinβH₂n₂ΔrobicHphotohΔtΔrotrophicHβrowthHinH
‘ho≥opsΔu≥omon₂sHp₂lustrisVH2019THZXTHZ[[ 10

842 zrΔ≥ictinβHthΔH≥ΔcisionHm₂kinβHchΔmic₂lsHusΔ≥HαorHb₂ctΔri₂lHβrowthVH2019THcTHaZ_Y 4

841 ’ystΔmsHlioloβyH₂n≥HwultiUymicsHsntΔβr₂tiondH–iΔwpointsHαromHthΔHwΔt₂bolomicsH‘ΔsΔ₂rchH
mommunityVH2019THcTH 236

840 “woHoxpΔrimΔnt₂lHzrotocolsHαorHkccur₂tΔHwΔ₂surΔmΔntHoαHq₂sHmomponΔntH”pt₂kΔH₂n≥Hzro≥uctionH
‘₂tΔsHinHlioconvΔrsionHzrocΔssΔsVH2019THcTH_bcc 6

839 lyp≥₂tdHqΔnΔr₂tinβHbiom₂ssHobjΔctivΔHαunctionsHαorHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsHαromH
ΔxpΔrimΔnt₂lH≥₂t₂VH2019THY_THΔYXX6caY 39

838 uinΔticHΔnsΔmblΔHmo≥ΔlHoαHβ₂sHαΔrmΔntinβHmlostri≥iumH₂utoΔth₂noβΔnumHαorHimprovΔ≥HΔth₂nolH
pro≥uctionVH2019THY]bTH]6U_6 18

837 snvΔstiβ₂tinβHthΔH≥ΔrΔβul₂tionHoαHmΔt₂bolicHt₂sksHvi₂HwinimumHxΔtworkHonrichmΔntHkn₂lysisH
PwixokQH₂sH₂ppliΔ≥HtoHnon₂lcoholicHα₂ttyHlivΔrH≥isΔ₂sΔHusinβHmousΔH₂n≥Hhum₂nHomicsH≥₂t₂VH2019THY_THΔYXX6a6X 5

836 wΔt₂bolicH₂cclim₂tionU₂HkΔyHtoHΔnh₂ncinβHphotosynthΔsisHinHch₂nβinβHΔnvironmΔntsiVH2019THaXTH[X][U[X_6 16

835 “hΔHp₂tΔHoαHqlut₂minΔHinHrum₂nHwΔt₂bolismVH“hΔHsntΔrpl₂yHwithHqlucosΔHinHzroliαΔr₂tinβHmΔllsVH2019
THcTH 14

834 sntΔβr₂tΔ≥Hsn´ –itroH₂n≥HsnH’ilicoHwo≥ΔlinβHnΔlinΔ₂tΔsHthΔHwolΔcul₂rHoααΔctsHoαH₂H’ynbioticH‘ΔβimΔnH
onHmolorΔct₂lUm₂ncΔrUnΔrivΔ≥HmΔllsVH2019THZaTHY6ZYUY6[ZVΔc 31
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833 vΔvΔr₂βinβHthΔHΔααΔctsHoαHchloroquinΔHonHrΔsist₂ntHm₂l₂ri₂Hp₂r₂sitΔsHαorHcombin₂tionHthΔr₂piΔsVH
2019THZXTHYb6 3

832 smp₂ctHoαHironHrΔ≥uctionHonHthΔHmΔt₂bolismHoαHmlostri≥iumH₂cΔtobutylicumVH2019THZYTH[_]bU[_6[ 17

831 wΔt₂bolicHz₂thw₂yHkn₂lysisHoαHxitroβΔnH₂n≥HzhosphorusH”pt₂kΔHbyHthΔHmonsortiumHbΔtwΔΔnH₂n≥VH
2019THZXTH 8

830 ’₂cch₂rib₂ctΔri₂HP“waQHinHthΔHrum₂nHyr₂lHwicrobiomΔVH2019THcbTH_XXU_Xc 58

829 qΔnomΔUsc₂lΔHnΔtworkHmo≥ΔlHoαHmΔt₂bolismH₂n≥HhistonΔH₂cΔtyl₂tionHrΔvΔ₂lsHmΔt₂bolicH
≥ΔpΔn≥ΔnciΔsHoαHhistonΔH≥Δ₂cΔtyl₂sΔHinhibitorsVH2019THZXTH]c 17

828 n₂t₂UnrivΔnH’ystΔmsHvΔvΔlHkppro₂chΔsHαorHnruβH‘ΔpurposinβdHmomb₂tinβHnruβH‘Δsist₂ncΔHinH
zriorityHz₂thoβΔnsVH2019THZZcUZ_[ 2

827 sntΔβr₂tionHoαHsinβlΔUcΔllH‘xkUsΔqH≥₂t₂HintoHpopul₂tionHmo≥ΔlsHtoHch₂r₂ctΔrizΔHc₂ncΔrHmΔt₂bolismVH
2019THY_THΔYXX6a[[ 36

826 wΔt₂βΔnomΔHlΔvΔlHmΔt₂bolicHnΔtworkHrΔconstructionH₂n₂lysisHrΔvΔ₂lsHthΔHmicrobiomΔHinHthΔH
loβotˆ¡H‘ivΔrHisHαunction₂llyHclosΔHtoHthΔHmicrobiomΔHinHpro≥ucΔ≥Hw₂tΔrVH2019TH[ccTHYUYZ 5

825 pΔΔ≥b₂ckUin≥ucΔ≥HsΔlαUoscill₂tionsHinHl₂rβΔHintΔr₂ctinβHsystΔmsHsubjΔctΔ≥HtoHph₂sΔHtr₂nsitionsVH2019
TH_ZTHX]_XXZ 2

824 wΔt₂bolomicsHinHsystΔmsHmΔ≥icinΔdH₂nHovΔrviΔwHoαHmΔtho≥sH₂n≥H₂pplic₂tionsVH2019THY_THcYUcc 7

823 onh₂ncΔ≥Hpro≥uctionHoαHpolyU[Uhy≥roxybutyr₂tΔHPzrlQHbyHΔxprΔssionHoαHrΔsponsΔHrΔβul₂torH
n‘Y__bHinHrΔcombin₂ntHoschΔrichi₂HcoliVH2019THY[YTHZcU[_ 17

822 zrΔ≥ictinβHprotΔomΔH₂lloc₂tionTHovΔrαlowHmΔt₂bolismTH₂n≥HmΔt₂lHrΔquirΔmΔntsHinH₂Hmo≥ΔlH
₂cΔtoβΔnVH2019THY_THΔYXX6b]b 31

821 lioinαorm₂ticsH₂ppliΔ≥HtoHbiotΔchnoloβydHkHrΔviΔwHtow₂r≥sHbioΔnΔrβyHrΔsΔ₂rchVH2019THYZ[THYc_UZZ] 14

820 kppro₂chΔsHtoHmomput₂tion₂lH’tr₂inHnΔsiβnHinHthΔHwultiomicsHor₂VH2019THYXTH_ca 12

819 wΔch₂nisticHi≥Δntiαic₂tionHoαHbioαlui≥HmΔt₂bolitΔHch₂nβΔsH₂sHm₂rkΔrsHoαH₂cΔt₂minophΔnUin≥ucΔ≥H
livΔrHtoxicityHinHr₂tsVH2019TH[aZTHYcU[Z 17

818 wΔt₂bolicHwo≥ΔlinβHoαH’mm[Yc[Hzrovi≥ΔsHsnsiβhtsHintoHwΔt₂bolicHz₂thw₂ysHoαHzl₂ntHz₂thoβΔnicH
l₂ctΔri₂VH2019THaTH 7

817 ’ystΔmsHwΔt₂bolicHonβinΔΔrinβHwΔΔtsHw₂chinΔHvΔ₂rninβdHkHxΔwHor₂HαorHn₂t₂UnrivΔnHwΔt₂bolicH
onβinΔΔrinβVH2019THY]THΔYbXX]Y6 27

816 zΔrv₂sivΔH’ystΔmHlioloβyHαorHkctivΔHmompoun≥H–₂loriz₂tionHinHt₂troph₂VH2019THYccUZ_Y
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815 wicrobi₂lHcommunityH≥ΔsiβndHmΔtho≥sTH₂pplic₂tionsTH₂n≥HopportunitiΔsVH2019TH_bTHYYaUYZb 22

814 wΔt₂bolicHq₂mΔsVH2019TH_TH 6

813 ’ystΔmsHbioloβyHb₂sΔ≥HmΔt₂bolicHΔnβinΔΔrinβHαorHnonUn₂tur₂lHchΔmic₂lsVH2019TH[aTHYXa[ac 24

812 zsΔu≥omon₂sHputi≥₂Hu“Z]]XHmΔt₂bolismHun≥ΔrβoΔsHsΔquΔnti₂lHmo≥iαic₂tionsH≥urinβHΔxponΔnti₂lH
βrowthHinH₂HcomplΔtΔHmΔ≥iumH₂sHcompoun≥sH₂rΔHβr₂≥u₂llyHconsumΔ≥VH2019THZYTHZ[a_UZ[cX 22

811 ‘iskUl₂sΔ≥HlioΔnβinΔΔrinβH’tr₂tΔβiΔsHαorH‘Δli₂blΔHl₂ctΔri₂lH–₂ccinΔHzro≥uctionVH2019TH[aTHbX_UbY6 2

810 momputinβH—Δ₂klyH‘ΔvΔrsiblΔHnΔαiciΔncyHZΔroHxΔtworkH“r₂nsl₂tionsH”sinβHolΔmΔnt₂ryHpluxHwo≥ΔsVH
2019THbYTHY6Y[UY6]] 4

809 xΔwHkpplic₂tionsHoαH’ynthΔticHlioloβyH“oolsHαorHmy₂nob₂ctΔri₂lHwΔt₂bolicHonβinΔΔrinβVH2019THaTH[[ 86

808 kHzrotocolHαorHthΔHmonstructionH₂n≥Hmur₂tionHoαHqΔnomΔU’c₂lΔHsntΔβr₂tΔ≥HwΔt₂bolicH₂n≥H
‘Δβul₂toryHxΔtworkHwo≥ΔlsVH2019THYcZaTHZX[UZY] 3

807 oluci≥₂tinβHc₂ncΔrHmΔt₂bolicHpl₂sticityHbyHcouplinβHβΔnΔHrΔβul₂tionHwithHmΔt₂bolicHp₂thw₂ysVH2019TH
YY6TH[cXcU[cYb 138

806 ”sΔHoαHβΔnomΔUsc₂lΔHmo≥ΔlsHtoHβΔtHnΔwHinsiβhtsHintoHthΔHm₂rinΔH₂ctinomycΔtΔHβΔnusH’₂linispor₂VH
2019THY[THYY 2

805 momput₂tion₂lHmo≥ΔllinβHoαHΔnΔrβyHb₂l₂ncΔHinHin≥ivi≥u₂lsHwithHwΔt₂bolicH’yn≥romΔVH2019THY[THZ] 5

804 s≥Δntiαic₂tionHoαHbio₂ctivΔHmΔt₂bolitΔsHusinβH₂ctivityHmΔt₂bolomicsVH2019THZXTH[_[U[6a 258

803 ”n≥Δrst₂n≥inβHc₂rbonHutiliz₂tionHroutΔsHbΔtwΔΔnHhiβhH₂n≥HlowHst₂rchUpro≥ucinβHcultiv₂rsHoαH
c₂ss₂v₂HthrouβhHpluxHl₂l₂ncΔHkn₂lysisVH2019THcTHZc6] 7

802 wicrobi₂lHwΔt₂bolicHonβinΔΔrinβVH2019TH 1

801 mrΔ₂tionH₂n≥H₂n₂lysisHoαHbiochΔmic₂lHconstr₂intUb₂sΔ≥Hmo≥ΔlsHusinβHthΔHmyl‘kH“oolboxHvV[VXVH2019
THY]TH6[cUaXZ 385

800 nΔtΔrmin₂tionHoαHwicrobi₂lHw₂intΔn₂ncΔHinHkcΔtoβΔnΔsisH₂n≥HwΔth₂noβΔnΔsisHbyHoxpΔrimΔnt₂lH₂n≥H
wo≥ΔlinβH“ΔchniquΔsVH2019THYXTHY66 6

799 wΔt₂bolicH‘ΔsponsΔsHtoHzolymyxinH“rΔ₂tmΔntHinHk“mmHYc6X6dHsntΔβr₂tinβH“r₂nscriptomicsH₂n≥H
wΔt₂bolomicsHwithHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlinβVH2019TH]TH 16

798 wΔt₂bolicHp₂thw₂yH₂n₂lysisHαorHinHsilicoH≥ΔsiβnHoαHΔααiciΔntH₂utotrophicHpro≥uctionHoαH₂≥v₂ncΔ≥H
bioαuΔlsVH2019TH6TH 4
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797 Qu₂ntiαyinβHwΔth₂nΔH₂n≥HwΔth₂nolHwΔt₂bolismHoαHJJH_qlYmHun≥ΔrH’ubstr₂tΔHvimit₂tionVH2019TH]TH 12

796 snHvitroHαucox₂nthinHpro≥uctionHbyHthΔHzh₂Δo≥₂ctylumHtricornutumH≥i₂tomVH2019TH6[THZYYUZ]Z 6

795 ‘ΔwirinβHoαHwΔt₂bolicHxΔtworkHinHnurinβHk≥₂pt₂tionHtoHniααΔrΔntH’trΔssΔsVH2019THYXTHZ]Ya 14

794 plkUb₂sΔ≥Hsimul₂torHoαH’₂cch₂romycΔsHcΔrΔvisi₂ΔHαΔ≥Ub₂tchHculturΔsHinvolvinβH₂nHintΔrn₂lH
unb₂l₂ncΔ≥HmΔt₂bolitΔVH2019TH_ZTHY6cUYa] 1

793 “ow₂r≥sHthΔHconstructionHoαHq’wxUb₂sΔ≥HcommunityHmo≥ΔlHαorH₂nHor₂lHbioαilmVH2019TH_ZTHYc[UYcc 1

792 ns’myzyvs’dH₂nH₂lβorithmHαorHuniαormHs₂mplinβHoαHmΔt₂bolicHαluxH≥istributionsHvi₂HitΔr₂tivΔH
sΔquΔncΔsHoαHlinΔ₂rHproβr₂msVH2019TH_ZTHZ6cUZa] 2

791 zrovit₂minHnHmo≥ul₂tionHthrouβhHprΔbioticsHsupplΔmΔnt₂tiondHsimul₂tionHb₂sΔ≥H₂ssΔssmΔntVH2019TH
cTHYcZ6a 5

790 wΔt₂bolicHwo≥ΔlinβHoluci≥₂tΔsHthΔH“r₂ns₂ctionsHinHthΔH‘umΔnHwicrobiomΔH₂n≥HthΔH’hiαtsH”ponH
–iromΔHsntΔr₂ctionsVH2019THYXTHZ]YZ 13

789 kwyxdH₂nnot₂tionHoαHmΔt₂bolitΔHoriβinsHvi₂HnΔtworksHtoHintΔβr₂tΔHmicrobiomΔH₂n≥HmΔt₂bolomΔH
≥₂t₂VH2019THZXTH6Y] 16

788 “imΔHsntΔβr₂tΔ≥HpluxHkn₂lysisdHoxploitinβHthΔHmoncΔntr₂tionHwΔ₂surΔmΔntsHnirΔctlyHαorH
mostUoααΔctivΔHwΔt₂bolicHxΔtworkHpluxHkn₂lysisVH2019THaTH 1

787 sntΔβr₂tivΔHmomput₂tion₂lHpr₂mΔworkHαorH”n≥Δrst₂n≥inβHwΔt₂bolicHwo≥ul₂tionHinHvΔishm₂ni₂VH
2019THaTH[[6 3

786 nΔvΔlopinβH₂Hwicrobi₂lHmonsortiumHαorHonh₂ncΔ≥HwΔt₂bolitΔHzro≥uctionHαromH’imul₂tΔ≥Hpoo≥H
—₂stΔVH2019TH_THcb 9

785 monvΔrsionHoαHoschΔrichi₂HcoliHtoHqΔnΔr₂tΔHkllHliom₂ssHm₂rbonHαromHmyVH2019THYacTHYZ__UYZ6[VΔYZ 186

784 ply’ilicodHpluxHb₂l₂ncΔHmo≥ΔlinβHoαHnrosophil₂Hl₂rv₂lHβrowthH₂n≥HrΔsourcΔH₂lloc₂tionVH2019THcTHYaY_6 5

783 snHsilicoUβui≥Δ≥HΔnβinΔΔrinβHoαHzsΔu≥omon₂sHputi≥₂Htow₂r≥sHβrowthHun≥ΔrHmicroUoxicHcon≥itionsVH
2019THYbTHYac 13

782 wicrobi₂lHmontrolsHonHthΔHlioβΔochΔmic₂lHnyn₂micsHinHthΔH’ubsurα₂cΔVH2019THb_THZ6_U[XZ 12

781 VH2019TH 1

780 wultisc₂lΔHwultiobjΔctivΔH’ystΔmsHkn₂lysisHPwiwo’kQdH₂nH₂≥v₂ncΔ≥HmΔt₂bolicHmo≥ΔlinβHαr₂mΔworkH
αorHcomplΔxHsystΔmsVH2019THcTHY6c]b 6
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777 cVHwicrobi₂lHmontrolsHonHthΔHlioβΔochΔmic₂lHnyn₂micsHinHthΔH’ubsurα₂cΔVH2019THZ6_U[XZ

776 nyn₂mic₂lHrΔ≥uctionHoαHlinΔ₂rizΔ≥HmΔt₂bolicHnΔtworksHthrouβhHqu₂siHstΔ₂≥yHst₂tΔH₂pproxim₂tionVH
2019TH6_THYbU[Y 3

775 oxtΔnsionHoαHthΔHyΔ₂stHmΔt₂bolicHmo≥ΔlHtoHinclu≥ΔHironHmΔt₂bolismH₂n≥HitsHusΔHtoHΔstim₂tΔHβlob₂lH
lΔvΔlsHoαHironUrΔcruitinβHΔnzymΔH₂bun≥₂ncΔHαromHcoα₂ctorHrΔquirΔmΔntsVH2019THYY6TH6YXU6ZY 12

774 ypt’’ΔqHΔxplorΔsHΔnzymΔHΔxprΔssionH₂n≥HαunctionHl₂n≥sc₂pΔsHtoHm₂ximizΔHisobut₂nolHpro≥uctionH
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773 ’ystΔm₂ticHsΔlΔctionHoαHchΔmic₂lHαinβΔrprintHαΔ₂turΔsHimprovΔsHthΔHqibbsHΔnΔrβyHprΔ≥ictionHoαH
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zroβr₂mminβVH2016THYZTHΔYXX]b[b 36
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768 wΔnΔcoTH₂H“opoloβyUl₂sΔ≥Hq₂pUpillinβH“oolHkpplic₂blΔHtoHnΔβr₂≥Δ≥HqΔnomΔU—i≥ΔHwΔt₂bolicH
xΔtworksVH2017THY[THΔYXX_Za6 42
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Y[THΔYXX_b[_ 13

764 wΔt₂bolicHpl₂sticityHinHsynthΔticHlΔth₂lHmut₂ntsdH–i₂bilityH₂tHhiβhΔrHcostVH2018THY]THΔYXX_c]c 1
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758 kHsystΔmsHbioloβyH₂ppro₂chHtoH≥ruβHt₂rβΔtsHinHzsΔu≥omon₂sH₂Δruβinos₂HbioαilmVH2012THaTHΔ[][[a 28

757 ‘Δ₂ctionHnΔtworksH₂sHsystΔmsHαorHrΔsourcΔH₂lloc₂tiondH₂Hv₂ri₂tion₂lHprinciplΔHαorHthΔirH
nonUΔquilibriumHstΔ₂≥yHst₂tΔsVH2012THaTHΔ[cb]c 5

756 nΔsiβnHconstr₂intsHonH₂HsynthΔticHmΔt₂bolismVH2012THaTHΔ[ccX[ 7
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₂n≥HnoisΔVH2013THbTHΔ6Z[bX 5

751 ‘Δ₂cunockdHi≥ΔntiαyinβHrΔ₂ctionH≥ΔlΔtionHstr₂tΔβiΔsHαorHmicrobi₂lHstr₂inHoptimiz₂tionHb₂sΔ≥HonH
βΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkVH2013THbTHΔaZY_X 27

750 sn₂ctiv₂tionHoαHmΔt₂bolicHβΔnΔsHc₂usΔsHshortUH₂n≥HlonβUr₂nβΔH≥ysUrΔβul₂tionHinHoschΔrichi₂HcoliH
mΔt₂bolicHnΔtworkVH2013THbTHΔab[6X 10
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cΔrΔvisi₂ΔH₂n≥H’chΔααΔrsomycΔsHstipitisHinHrΔl₂tionHtoHαΔrmΔnt₂tivΔHmΔt₂bolismVH2014THcTHΔba]c] 5

748 n‘”wdH₂HnΔwHαr₂mΔworkHαorHmΔt₂bolicHmo≥ΔlinβHun≥ΔrHnonUb₂l₂ncΔ≥HβrowthVHkpplic₂tionHtoHthΔH
c₂rbonHmΔt₂bolismHoαHunicΔllul₂rHmicro₂lβ₂ΔVH2014THcTHΔYX]]cc 45

747 momput₂tion₂lH₂n₂lysisHoαHrΔciproc₂lH₂ssoci₂tionHoαHmΔt₂bolismH₂n≥HΔpiβΔnΔticsHinHthΔHbu≥≥inβH
yΔ₂stdH₂HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHPq’wwQH₂ppro₂chVH2014THcTHΔYYY6b6 9
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βΔnΔticsH₂n≥Hcomput₂tion₂lHmo≥ΔlinβVH2018TH]THZbcU[X[ 9

720 m₂libr₂tionH₂n≥H₂n₂lysisHoαHβΔnomΔUb₂sΔ≥Hmo≥ΔlsHαorHmicrobi₂lHΔcoloβyVH2015TH]THΔXbZXb 42
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mΔt₂bolicHnΔtworksVH2017TH_THΔ[b6X 4

709 snHsilicoHΔnβinΔΔrinβHoαHmΔt₂bolismHrΔvΔ₂lsHnΔwHbiom₂rkΔrsHαorHincrΔ₂sΔ≥Hbiosurα₂ct₂ntHpro≥uctionVH
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702 smprovinβHthΔHpΔrαorm₂ncΔHoαHm₂chinΔHlΔ₂rninβHmo≥ΔlsHαorHbiotΔchnoloβydH“hΔHquΔstHαorH≥ΔusHΔxH
m₂chin₂VH2021TH_[THYXab_b 0

701 qlob₂lHconnΔctivityHinHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworksHrΔvΔ₂lΔ≥HbyHcomprΔhΔnsivΔHplkUb₂sΔ≥H
p₂thw₂yH₂n₂lysisVH2021THZYTHZcZ 0

700 xonlinΔ₂rHzrΔ≥ictivΔHmontrolHoαH₂HliorΔ₂ctorHbyH’urroβ₂tΔHwo≥ΔlHkpproxim₂tionHoαHpluxHl₂l₂ncΔH
kn₂lysisVH2021TH6XTHY]]6]UY]]a_ 0

699 kHmultiUorβ₂nHmΔt₂bolicHmo≥ΔlHoαHtom₂toHprΔ≥ictsHpl₂ntHrΔsponsΔsHtoHnutrition₂lH₂n≥HβΔnΔticH
pΔrturb₂tionsVH

698 qΔnomΔUsc₂lΔHmo≥ΔlinβHspΔciαiΔsHthΔHmΔt₂bolicHc₂p₂bilitiΔsHoαH‘hizoph₂βusHirrΔβul₂risVH

697 moncΔptu₂lizinβHlioβΔochΔmic₂lH‘Δ₂ctionsH—ithH₂nHyhmOsHv₂wHkn₂loβyVH2021THY[THΔZXZYw’XXZ]6c 0

696 kHhybri≥HkinΔticH₂n≥Hconstr₂intUb₂sΔ≥Hmo≥ΔlHoαHlΔ₂αHmΔt₂bolismH₂llowsHprΔ≥ictionsHoαHmΔt₂bolicH
αluxΔsHinH≥iααΔrΔntHΔnvironmΔntsVH2021TH 0

695 zrΔ≥ictinβHwicrobiomΔHwΔt₂bolismH₂n≥HsntΔr₂ctionsHthrouβhHsntΔβr₂tinβHwulti≥isciplin₂ryH
zrinciplΔsVH2021TH6THΔXXa6bZY

694 wΔt₂bolicHΔnβinΔΔrinβH≥ΔsiβnHtoHΔnh₂ncΔHP‘T‘QUZT[Ubut₂nΔ≥iolHpro≥uctionHαromHβlycΔrolHinHl₂cillusH
subtilisHb₂sΔ≥HonHαluxHb₂l₂ncΔH₂n₂lysisVH2021THZXTHYc6 2

693 ’ΔtHwΔmbΔrshipHostim₂tionHwithHnyn₂micHpluxHl₂l₂ncΔHwo≥ΔlsVH2021THcTHYa6Z 1

692 ”ncovΔrinβHthΔH‘olΔHoαHwΔt₂bolismHinHyomycΔtΔUrostHsntΔr₂ctionsH”sinβHqΔnomΔU’c₂lΔHwΔt₂bolicH
wo≥ΔlsVH2021THYZTHa]bYab

691 wo≥ΔllinβH“hΔHpitnΔssHv₂n≥sc₂pΔsHoαH₂H’m‘₂wbvo≥HYΔ₂stHqΔnomΔVH2021TH 0

690 YΔ₂stHmΔt₂bolicHinnov₂tionsHΔmΔrβΔ≥Hvi₂HΔxp₂n≥Δ≥HmΔt₂bolicHnΔtworkH₂n≥HβΔnΔHpositivΔHsΔlΔctionVH
2021THYaTHΔYX]Za 2
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689 zhotoprotΔctionHisHrΔβul₂tΔ≥HbyHliβhtUin≥ΔpΔn≥ΔntHmyZH₂v₂il₂bilityVH 0

688 “woHcl₂ssΔsHoαHαunction₂lHconnΔctivityHinH≥yn₂mic₂lHprocΔssΔsHinHnΔtworksVH2021THYbTHZXZYX]b6 0

687 zrΔ≥ictivΔHrΔβul₂toryH₂n≥HmΔt₂bolicHnΔtworkHmo≥ΔlsHαorHsystΔmsH₂n₂lysisHoαHmlostri≥ioi≥ΔsH≥iααicilΔVH
2021THZcTHYaXcUYaZ[VΔ_ 4

686 wΔtkwnldHwΔt₂bolicHktomHw₂ppinβHn₂t₂b₂sΔVH

685 kHmΔt₂bolicHmo≥ΔlinβHpl₂tαormHαorHthΔHcomput₂tionHoαHmicrobi₂lHΔcosystΔmsHinHtimΔH₂n≥Hsp₂cΔH
Pmywo“’QVH2021THY6TH_X[XU_XbZ 12

684 xonU≥ΔstructivΔHqu₂ntiαic₂tionHoαH₂n₂ΔrobicHβutHαunβiH₂n≥HmΔth₂noβΔnsHinHcoUculturΔHrΔvΔ₂lsH
incrΔ₂sΔ≥Hαunβ₂lHβrowthHr₂tΔH₂n≥Hch₂nβΔsHinHmΔt₂bolicHαluxHrΔl₂tivΔHtoHmonoUculturΔVH2021THZXTHYcc 2

683 nmcovdH‘ΔpositioninβHoαH≥ruβsH₂n≥H≥ruβHcombin₂tionsHαorH’k‘’Umo–UZHinαΔctΔ≥HlunβHthrouβhH
constr₂intUb₂sΔ≥Hmo≥ΔlinβVH2021THZ]THYX[[[Y 3

682 monstr₂intUb₂sΔ≥Hmo≥ΔlinβHoαHyΔ₂stHmitochon≥ri₂HrΔvΔ₂lsHthΔH≥yn₂micsHoαHprotΔinHimportH₂n≥H
ironUsulαurHclustΔrHbioβΔnΔsisVH2021THZ]THYX[Zc] 0

681 xΔtworkHlioloβyHkppro₂chΔsHtoHkchiΔvΔHzrΔcisionHwΔ≥icinΔHinHsnαl₂mm₂toryHlowΔlHnisΔ₂sΔVH2021TH
YZTHa6X_XY 2

680 l₂ctΔri₂lHmΔt₂bolismH₂n≥Hp₂thoβΔnΔsisHintim₂tΔHintΔrtwininβdHtimΔHαorHmΔt₂bolicHmo≥ΔllinβHtoH
comΔHintoH₂ctionVH2021TH 4

679 ‘ΔcΔntH₂≥v₂ncΔsHinHmo≥ΔlU₂ssistΔ≥HmΔt₂bolicHΔnβinΔΔrinβVH2021THZbTHYXX[cZ 3

678 wo≥ΔlinβHβutHmicrobΔHintΔr₂ctionsHrΔvΔ₂lsHmΔt₂bolicHintΔrconnΔctivityVH2021THZ]THYX[ZY6

677 onβinΔΔrinβHl₂ctΔroi≥ΔsHthΔt₂iot₂omicronHtoHpro≥ucΔHnonUn₂tivΔHbutyr₂tΔHb₂sΔ≥HonH₂H
βΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlUβui≥Δ≥H≥ΔsiβnVH2021TH6bTHYa]UYb6 0

676 uinΔticHmo≥ΔlHoαHmlostri≥iumHbΔijΔrinckiiOsHkcΔtonΔUlut₂nolUoth₂nolHαΔrmΔnt₂tionHconsi≥ΔrinβH
mΔt₂bolic₂llyH≥ivΔrsΔHcΔllHtypΔsVH2021TH[]ZTHYUYZ

675 monstr₂intUb₂sΔ≥Hwo≥ΔlinβHPpluxHl₂l₂ncΔHkn₂lysisQVH2004TH

674 ‘ΔwritinβHinHzr₂cticΔVH2011TH6Ub

673 pluxHwΔ₂surΔmΔntH’ΔlΔctionHinHwΔt₂bolicHxΔtworksVH2011THZY]UZZ]

672 promH’tructurΔHtoHnyn₂micsHinHlioloβic₂lHxΔtworksVH2011THa[UcZ
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671 oncyclopΔ≥i₂HoαH’ystΔmsHlioloβyVH2013THZX_]UZX_a

670 kH‘o₂≥m₂pH“ow₂r≥sH₂H’ystΔmsHlioloβyHnΔscriptionHoαHl₂ctΔri₂lHxitroβΔnHpix₂tionVH2013THZaU_Y

669 kssΔssmΔntHoαHZymomon₂sHmobilisHbiotΔchnoloβic₂lHpotΔnti₂lHinHΔth₂nolHpro≥uctionHbyHαluxH
v₂ri₂bilityH₂n₂lysisVH2013TH[THYU_ 1

668 momput₂tion₂lH“oolsH₂n≥H‘ΔsourcΔsHαorHsntΔβr₂tivΔHwo≥ΔlinβHinH’ystΔmsHlioloβyVH2013TH[ccU]Zb

667 ’ystΔmsHlioloβyH₂n≥HwΔt₂bolicHonβinΔΔrinβHinHl₂ctΔri₂VH2014TH[_YU[6a

666 knHΔnsΔmblΔH₂ppro₂chHtoHthΔHstu≥yHoαHthΔHΔmΔrβΔncΔHoαHmΔt₂bolicH₂n≥HproliαΔr₂tivΔH≥isor≥ΔrsHvi₂H
pluxHl₂l₂ncΔHkn₂lysisVH2013THY[XTHcZUca

665 yptim₂lH≥ΔsiβnHoαHisotopΔHl₂bΔlinβHΔxpΔrimΔntsVH2014THYXb[THY[[U]a

664 oxtΔnsiblΔH₂n≥HoxΔcut₂blΔH’toch₂sticHwo≥ΔlsHoαHp₂ttyHkci≥H₂n≥Hvipi≥HwΔt₂bolismVH2014THZ]]UZ]a

663 p₂stHpluxHwo≥ulΔHnΔtΔctionH”sinβHw₂troi≥H“hΔoryVH2014THYcZUZX6

662 ’ystΔmsHkppro₂chΔsHtoH’tu≥yHsnαΔctiousHnisΔ₂sΔsVH2015THY_YUYaZ

661 onβinΔΔrinβHrΔmicΔllulosΔUnΔrivΔ≥H ylosΔH”tiliz₂tionHinH’₂cch₂romycΔsHcΔrΔvisi₂ΔHαorH
liotΔchnoloβic₂lHkpplic₂tionsVH2016TH]YU_6

660 nΔsiβnTHzrinciplΔsTHxΔtworkHkrchitΔcturΔH₂n≥H“hΔirHkn₂lysisH’tr₂tΔβiΔsH₂sHkppliΔ≥HtoHlioloβic₂lH
’ystΔmsVH2016THZYU[Y

659 wo≥ΔlinβHvipi≥HwΔt₂bolismHinHYΔ₂stVH2016THYUY]

658 oααΔctivΔHnyn₂micHwo≥ΔlsHoαHwΔt₂bolicHxΔtworksVH

657 k≥v₂ncΔsHinHthΔHintΔβr₂tionHoαHtr₂nscription₂lHrΔβul₂toryHinαorm₂tionHintoHβΔnomΔUsc₂lΔHmΔt₂bolicH
mo≥ΔlsVH

656 vitΔr₂turΔHmininβHsupportsH₂HnΔxtUβΔnΔr₂tionHmo≥ΔlinβH₂ppro₂chHtoHprΔ≥ictHcΔllul₂rHbypro≥uctH
sΔcrΔtionVH

655 z₂r₂mΔtΔrHΔstim₂tionHinHtrΔΔHβr₂phHmΔt₂bolicHnΔtworksVH2016TH]THΔZ]Ya

654 ’ystΔmsHwΔt₂bolicHonβinΔΔrinβHoαH’₂cch₂romycΔsHcΔrΔvisi₂ΔHαorHzro≥uctionHoαHliochΔmic₂lsHαromH
liom₂ssVH2017TH[YU6_
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653 â��liβHn₂t₂H₂n≥Hnyn₂micsâ��â��“hΔHw₂thΔm₂tic₂lH“oolkitH“ow₂r≥sHzΔrson₂lizΔ≥HwΔ≥icinΔVH2017TH[[bU[6c

652 monstr₂intUl₂sΔ≥Hwo≥ΔlinβH₂n≥H’imul₂tionHoαHmΔllHzopul₂tionsVH2017THYZ6UY[a 1

651 monstr₂intUb₂sΔ≥Hmo≥ΔlinβHi≥ΔntiαiΔsHnΔwHput₂tivΔHt₂rβΔtsHtoHαiβhtHcolistinUrΔsist₂ntHkVHb₂um₂nniiH
inαΔctionsVH

650 q‘yyv’dHrΔ₂ctivΔHβr₂phHrΔ₂soninβHαorHβΔnomΔH₂nnot₂tionHthrouβhHbioloβic₂lHprocΔssΔsVH

649 qlycosyl₂tionHαluxH₂n₂lysisHrΔvΔ₂lsH≥yn₂micHch₂nβΔsHoαHintr₂cΔllul₂rHβlycosyl₂tionHαluxH≥istributionHinH
mhinΔsΔHh₂mstΔrHov₂ryHαΔ≥Ub₂tchHculturΔsVH

648 Qu₂ntiαyinβHthΔHΔntropicHcostHoαHcΔllul₂rHβrowthHcontrolVH

647 xovΔlHzl₂smo≥iumHα₂lcip₂rumHmΔt₂bolicHnΔtworkHrΔconstructionHi≥ΔntiαiΔsHshiαtsH₂ssoci₂tΔ≥HwithH
clinic₂lH₂ntim₂l₂ri₂lHrΔsist₂ncΔVH 1

646 witomorΔdHkHcur₂tΔ≥Hconstr₂intUb₂sΔ≥Hmo≥ΔlHαorHsimul₂tinβHhum₂nHcΔntr₂lHmΔt₂bolismVH

645 sntΔβr₂tΔ≥Hrum₂nU–irusHwΔt₂bolicHwo≥ΔllinβHzrΔ≥ictsHrostUl₂sΔ≥Hkntivir₂lH“₂rβΔtsHkβ₂instH
mhikunβuny₂THnΔnβuΔH₂n≥HZik₂H–irusΔsVH

644 mombininβHmultiplΔHαunction₂lH₂nnot₂tionHtoolsHincrΔ₂sΔsHcovΔr₂βΔHoαHmΔt₂bolicH₂nnot₂tionVH

643 qri≥Ub₂sΔ≥Hcomput₂tion₂lHmΔtho≥sHαorHthΔH≥ΔsiβnHoαHconstr₂intUb₂sΔ≥Hp₂rsimoniousHchΔmic₂lH
rΔ₂ctionHnΔtworksHtoHsimul₂tΔHmΔt₂bolitΔHpro≥uctiondHqri≥zro≥VH

642 kHβΔnomΔUsc₂lΔHstu≥yHoαHmΔt₂bolicHcomplΔmΔnt₂tionHinHΔn≥osymbioticHconsorti₂dHthΔHc₂sΔHoαHthΔH
cΔ≥₂rH₂phi≥VH

641 wΔt₂bolicHwo≥ΔlUl₂sΔ≥Hkn₂lysisHoαHthΔHomΔrβΔncΔHoαHl₂ctΔri₂lHmrossUpΔΔ≥inβHthrouβhHoxtΔnsivΔH
qΔnΔHvossVH 1

640 s≥Δntiαic₂tionHoαHm₂ncΔrâ��₂ssoci₂tΔ≥HwΔt₂bolicH–ulnΔr₂bilitiΔsHbyHwo≥ΔlinβHwultiUobjΔctivΔH
yptim₂lityHinHwΔt₂bolismVH

639 ‘obustnΔssHΔnco≥Δ≥H₂crossHΔssΔnti₂lH₂n≥H₂ccΔssoryHrΔpliconsHinH₂nHΔcoloβic₂llyHvΔrs₂tilΔHb₂ctΔriumVH 5

638 niscovΔryH₂n≥Hov₂lu₂tionHoαHliosynthΔticHz₂thw₂ysHαorHthΔHzro≥uctionHoαHpivΔHwΔthylHothylHuΔtonΔH
zrΔcursorsVH

637 ‘Δt’ynthdH’olvinβH₂llHoptim₂lHrΔtrosynthΔsisHsolutionsHusinβH≥yn₂mic₂llyHconstr₂inΔ≥HintΔβΔrHlinΔ₂rH
proβr₂mminβVH

636 ostim₂tinβHβlob₂lHΔnzymΔH₂bun≥₂ncΔHlΔvΔlsHαromHcoα₂ctorHrΔquirΔmΔntsdH₂Hmo≥ΔlUb₂sΔ≥H₂n₂lysisHoαH
thΔHironHmΔt₂bolismHinHyΔ₂stVH
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635 w₂‘okdHwΔt₂bolicHαΔ₂turΔHΔxtr₂ctionTHΔnrichmΔntH₂n≥Hvisu₂liz₂tionHoαH‘xksΔqH≥₂t₂VH 1

634 sntΔβr₂tΔ≥HinH–itroH₂n≥HinH’ilicoHwo≥ΔllinβHnΔlinΔ₂tΔsHthΔHwolΔcul₂rHoααΔctsHoαH₂H’ymbioticH‘ΔβimΔnH
onHmolorΔct₂lHm₂ncΔrUnΔrivΔ≥HmΔllsVH

633 wΔt₂bolicHmo≥ΔlinβHoαHzΔctob₂ctΔriumHp₂rmΔntiΔriH’mm[Yc[Hprovi≥ΔsHinsiβhtsHintoHmΔt₂bolicH
p₂thw₂ysHoαHpl₂ntHp₂thoβΔnicHb₂ctΔri₂VH 1

632 pluxU≥ΔpΔn≥ΔntHβr₂phsHαorHmΔt₂bolicHnΔtworksVH

631 niααΔrΔntH₂llΔlΔsHoαHthΔHs₂mΔHβΔnΔHv₂ryHinHplΔiotropyTHoαtΔnHmΔ≥i₂tΔ≥HthrouβhHcurrΔncyHmΔt₂bolitΔH
pro≥uctionVH

630 oschΔrUplkdHkHwΔbH₂pplic₂tionHαorHintΔr₂ctivΔHαluxHb₂l₂ncΔH₂n₂lysisVH 1

629 w₂chinΔHlΔ₂rninβHrΔvΔ₂lsHmissinβHΔ≥βΔsH₂n≥Hput₂tivΔHintΔr₂ctionHmΔch₂nismsHinHmicrobi₂lH
ΔcosystΔmHnΔtworksVH

628 sntΔβr₂tΔ≥HculturinβTHmo≥ΔlinβH₂n≥Htr₂nscriptomicsHuncovΔrsHcomplΔxHintΔr₂ctionsH₂n≥HΔmΔrβΔntH
bΔh₂viorHinH₂HsynthΔticHβutHcommunityVH

627 xΔtworkH₂n₂lysisHrΔvΔ₂lsH≥iααΔrΔnti₂lHmΔt₂bolicHαunction₂lityHinH₂ntibioticUrΔsist₂ntzsΔu≥omon₂sH
₂Δruβinos₂VH 1

626 pluxHl₂l₂ncΔHkn₂lysisHs≥ΔntiαiΔsHnistinctHxknzrHzro≥uctionH’tr₂tΔβiΔsHkcrossHxmsH6XHm₂ncΔrHmΔllH
vinΔsVH

625 nyn₂micwodHnyn₂micHsimul₂tionH₂n≥HrΔαinΔmΔntHoαHintΔβr₂tΔ≥Hmo≥ΔlsHoαHmΔt₂bolismH₂n≥HprotΔinH
ΔxprΔssionVH 0

624 xovΔlHwolΔcul₂rHml₂ssiαic₂tionHoαHwusclΔUsnv₂sivΔHll₂≥≥ΔrHm₂ncΔrHypΔnsHxΔwH“rΔ₂tmΔntH
ypportunitiΔsVH

623 “hΔrmo≥yn₂micHconstr₂intsHonHthΔHrΔβul₂tionHoαHmΔt₂bolicHαluxΔsVH

622 moα₂ctorsHrΔvisitΔ≥Hâ��HprΔ≥ictinβHthΔHimp₂ctHoαHαl₂voprotΔinUrΔl₂tΔ≥H≥isΔ₂sΔsHonH₂HβΔnomΔHsc₂lΔVH

621 nistinctHwicrobΔsTHwΔt₂bolitΔsTH₂n≥HocoloβiΔsHnΔαinΔHthΔHwicrobiomΔHinHnΔαiciΔntH₂n≥HzroαiciΔntH
wism₂tchH‘Δp₂irHmolorΔct₂lHm₂ncΔrsVH

620 ‘ΔprΔsΔnt₂tionHoαHmhΔmic₂lH‘Δ₂ctionsVHYZYUY_]

619 qΔnomΔUsc₂lΔHrΔconstructionsHoαHthΔHm₂mm₂li₂nHsΔcrΔtoryHp₂thw₂yHprΔ≥ictHmΔt₂bolicHcostsH₂n≥H
limit₂tionsHoαHprotΔinHsΔcrΔtionVH 3

618 momput₂tion₂lHmΔt₂bolomicsHhintsH₂tHthΔHrΔlΔv₂ncΔHoαHβlut₂minΔHmΔt₂bolismHinHbrΔ₂stHc₂ncΔrVH
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617 qΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionHoαHthΔHstrΔssUtolΔr₂ntHhybri≥HyΔ₂stHZyβos₂cch₂romycΔsH
p₂r₂b₂iliiVH

616 snvΔstiβ₂tinβHthΔH≥ΔrΔβul₂tionHoαHmΔt₂bolicHt₂sksHvi₂HwinimumHxΔtworkHonrichmΔntHkn₂lysisH
PwixokQH₂sH₂ppliΔ≥HtoHnon₂lcoholicHα₂ttyHlivΔrH≥isΔ₂sΔHusinβHmousΔH₂n≥Hhum₂nHomicsH≥₂t₂VH 1

615 “ow₂r≥sHnΔco≥inβHthΔHwΔt₂bolicHzl₂sticityHinHm₂ncΔrdHmouplinβHoαHqΔnΔH‘Δβul₂tionH₂n≥HwΔt₂bolicH
z₂thw₂ysVH

614 ’ystΔmUlΔvΔlH₂n₂lysisHoαHmΔt₂bolicHtr₂≥ΔUoααsH≥urinβH₂n₂ΔrobicHphotohΔtΔrotrophicHβrowthH
in‘ho≥opsΔu≥omon₂sHp₂lustrisVH

613 wΔt₂bolicH₂≥₂pt₂tionsHun≥ΔrlyinβHβΔnomΔHαlΔxibilityHinHprok₂ryotΔsVH

612 vΔvΔr₂βinβHthΔHΔααΔctsHoαHchloroquinΔHonHrΔsist₂ntHm₂l₂ri₂Hp₂r₂sitΔsHαorHcombin₂tionHthΔr₂piΔsVH

611 kwyxdHknnot₂tionHoαHmΔt₂bolitΔHoriβinsHvi₂HnΔtworksHtoHbΔttΔrHintΔβr₂tΔHmicrobiomΔH₂n≥H
mΔt₂bolomΔH≥₂t₂VH

610 nyn₂micHlo₂≥Hb₂l₂ncinβHΔn₂blΔsHl₂rβΔUsc₂lΔHαluxHv₂ri₂bilityH₂n₂lysisVH 1

609 l₂yΔsi₂nHinαΔrΔncΔHoαHmΔt₂bolicHkinΔticsHαromHβΔnomΔUsc₂lΔHmultiomicsH≥₂t₂VH 1

608 womoHâ��HwultiUybjΔctivΔHwΔt₂bolicHmixΔ≥HintΔβΔrHyptimiz₂tiondH₂pplic₂tionHtoHyΔ₂stHstr₂inH
ΔnβinΔΔrinβVH

607 momput₂tion₂lHmΔt₂bolismHmo≥ΔlinβHprΔ≥ictsHriskHoαH≥ist₂ntHrΔl₂psΔUαrΔΔHsurviv₂lHinHbrΔ₂stHc₂ncΔrH
p₂tiΔntsVH

606 “hΔHp₂tΔHoαHqlut₂minΔHinHrum₂nHwΔt₂bolismVH“hΔHintΔrpl₂yHwithHβlucosΔHinHproliαΔr₂tinβHcΔllsVH 1

605 wΔt₂bolicHrΔproβr₂mminβH≥yn₂micsHinHtumorHsphΔroi≥sdHsnsiβhtsHαromH₂HmulticΔllul₂rTHmultisc₂lΔH
mo≥ΔlVH

604 n₂t₂Hw₂n₂βΔmΔntHinHmomput₂tion₂lH’ystΔmsHlioloβydHoxplorinβH’t₂n≥₂r≥sTH“oolsTHn₂t₂b₂sΔsTH₂n≥H
z₂ck₂βinβHlΔstHzr₂cticΔsVH2019THZX]cTHZb_U[Y] 1

603 momputinβHniααΔrΔncΔHkbstr₂ctionsHoαHwΔt₂bolicHxΔtworksH”n≥ΔrHuinΔticHmonstr₂intsVH2019THZ66UZb_ 2

602 ’ystΔmsH₂n≥H’ynthΔticHlioloβyHkppro₂chHtoH”n≥Δrst₂n≥HthΔHsmport₂ncΔHoαHrostUz₂thoβΔnH
sntΔr₂ctionVH2019TH][[U]]6

601 kn₂lysisHoαHmΔt₂bolicHp₂thw₂ysHinHmycob₂ctΔri₂HtoH₂i≥H≥ruβUt₂rβΔtHi≥Δntiαic₂tionVH 2

600 wicrobi₂lHlioUpro≥uctionHoαHzrotΔinsH₂n≥H–₂lu₂blΔHwΔt₂bolitΔsVH2019TH[bYU]Yb 1
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599 wΔ≥us₂dHsoαtw₂rΔHtoHbuil≥H₂n≥H₂n₂lyzΔHΔnsΔmblΔsHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkH
rΔconstructionsVH 1

598 wo≥ΔlinβHmicrobi₂lHcommunitiΔsHusinβHbiochΔmic₂lHrΔsourcΔH₂lloc₂tionH₂n₂lysisVH

597 oααiciΔntHrΔ₂ctionH≥ΔlΔtionH₂lβorithmsHαorHrΔ≥ΔsiβnHoαHconstr₂intUb₂sΔ≥HmΔt₂bolicHnΔtworksHαorH
mΔt₂bolitΔHpro≥uctionHwithHwΔ₂kHcouplinβVH

596 kHcomprΔhΔnsivΔHβΔnomΔUsc₂lΔHmo≥ΔlHαor‘ho≥ospori≥iumHtoruloi≥ΔsspyXbbXH₂ccountinβHαorH
αunction₂lHβΔnomicsH₂n≥HphΔnotypicH≥₂t₂VH

595 montrolH“hΔoryHmoncΔptsHαorHwo≥ΔlinβH”ncΔrt₂intyHinHonzymΔHuinΔticsHoαHliochΔmic₂lHxΔtworksVH 0

594 “r₂nscriptomΔUβui≥Δ≥Hp₂rsimoniousHαluxH₂n₂lysisHimprovΔsHprΔ≥ictionsHwithHmΔt₂bolicHnΔtworksHinH
complΔxHΔnvironmΔntsVH

593 ’kpozzzdH₂H’implΔHkn≥Hp₂stHmΔtho≥HtoHpin≥H₂n≥H₂n₂lyzΔHoxtrΔmΔHzointsHoαH₂HmΔt₂bolicHzhΔnotypicH
zh₂sΔHzl₂nΔVH

592 smp₂ctHoαHinsΔrtionHsΔquΔncΔsHonHconvΔrβΔntHΔvolutionHoα’hiβΔll₂spΔciΔsVH 0

591 wultssc₂lΔHwultiybjΔctivΔH’ystΔmsHkn₂lysisHPwswy’kQdH₂nH₂≥v₂ncΔ≥HmΔt₂bolicHmo≥ΔlinβHαr₂mΔworkH
αorHcomplΔxHsystΔmsVH

590 knHintΔβr₂tΔ≥Hcomput₂tion₂lH₂n≥HΔxpΔrimΔnt₂lHstu≥yHtoHΔluci≥₂tΔ’t₂phylococcusH
₂urΔusmΔt₂bolismVH

589 wo≥ΔlinβHthΔHsntΔrpl₂yHbΔtwΔΔnHzhotosynthΔsisTHmyZpix₂tionTH₂n≥HthΔHQuinonΔHzoolHinH₂HzurplΔH
xonU’ulαurHl₂ctΔriumVH

588 wΔt₂bolicHwo≥ΔlinβHoluci≥₂tΔsHthΔH“r₂ns₂ctionsHinHthΔH‘umΔnHwicrobiomΔH₂n≥HthΔH’hiαtsHuponH
–iromΔHsntΔr₂ctionsVH 0

587 kHcomput₂tion₂lHαr₂mΔworkHαorH₂Hvy₂punovUΔn₂blΔ≥H₂n₂lysisHoαHbiochΔmic₂lHrΔ₂ctionHnΔtworksVH

586 z₂rkinsonâ��sH≥isΔ₂sΔU₂ssoci₂tΔ≥H₂ltΔr₂tionsHoαHthΔHβutHmicrobiomΔHc₂nHinvokΔH≥isΔ₂sΔUrΔlΔv₂ntH
mΔt₂bolicHch₂nβΔsVH 7

585 —₂xHΔstΔrHpro≥uctionHinHnitroβΔnUrichHcon≥itionsHbyHmΔt₂bolic₂llyHΔnβinΔΔrΔ≥kcinΔtob₂ctΔrH
b₂ylyiknzYVH

584 pluxUb₂sΔ≥HhiΔr₂rchic₂lHorβ₂niz₂tionHoαHoschΔrichi₂Hcoliâ��sHmΔt₂bolicHnΔtworkVH

583 kHmomput₂tion₂lHpr₂mΔworkHtoH’tu≥yHthΔHzrim₂ryHviαΔcyclΔHwΔt₂bolismHoαHkr₂bi≥opsisHth₂li₂n₂VH 1

582 wo≥ΔlinβHthΔHmΔt₂bolicHintΔrpl₂yHbΔtwΔΔnH₂Hp₂r₂siticHwormH₂n≥HitsHb₂ctΔri₂lHΔn≥osymbiontH₂llowsH
thΔHi≥Δntiαic₂tionHoαHnovΔlH≥ruβHt₂rβΔtsVH
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581 kH–irtu₂lHxo≥ulΔHonvironmΔntHP–ixoQHαorHmo≥ΔllinβHthΔHintΔrUkinβ≥omHmΔt₂bolicHintΔβr₂tionH≥urinβH
symbioticHnitroβΔnHαix₂tionVH

580 ’ystΔmsUlΔvΔlHphysioloβyHoαHthΔHhum₂nHrΔ≥Hbloo≥HcΔllHisHcomputΔ≥HαromHmΔt₂bolicH₂n≥H
m₂cromolΔcul₂rHmΔch₂nismsVH 1

579 ’imul₂tinβHthΔHΔvolution₂ryHtr₂jΔctoriΔsHoαHmΔt₂bolicHp₂thw₂ysHαorHinsΔctHsymbiontsHinHthΔH’o≥₂lisH
βΔnusVH

578 onzymΔUconstr₂inΔ≥Hmo≥ΔlsH₂n≥HomicsH₂n₂lysisHoαH’trΔptomycΔsHcoΔlicolorHrΔvΔ₂lHmΔt₂bolicH
ch₂nβΔsHth₂tHΔnh₂ncΔHhΔtΔroloβousHpro≥uctionVH

577 nisruptionHoαH‘Δ≥oxHl₂l₂ncΔHonh₂ncΔsHthΔHoααΔctsHoαHl‘kpUinhibitionHinHwΔl₂nom₂HmΔllsVH 0

576 “ΔmpΔr₂turΔH≥ΔpΔn≥ΔncΔHoαHpl₂tΔlΔtHmΔt₂bolismVH

575 qΔnΔticHproαilΔH₂n≥Hαunction₂lHprotΔomicsHoαH₂n₂lHsqu₂mousHcΔllHc₂rcinom₂dHpropos₂lHαorH₂H
molΔcul₂rHcl₂ssiαic₂tionVH

574 nΔtΔctinβH₂n≥Hssol₂tinβHw₂ssHl₂l₂ncΔHorrorsHinH‘Δ₂ctionHl₂sΔ≥Hwo≥ΔlsHinH’ystΔmsHlioloβyVH

573 ‘Δβul₂toryH≥yn₂micHΔnzymΔUcostHαluxHb₂l₂ncΔH₂n₂lysisdHkHuniαyinβHαr₂mΔworkHαorHconstr₂intUb₂sΔ≥H
mo≥ΔlinβVH

572 z₂nUorβ₂nHmo≥ΔlHintΔβr₂tionHoαHmΔt₂bolicH₂n≥HrΔβul₂toryHprocΔssΔsHinHtypΔHYH≥i₂bΔtΔsVH

571 qΔnΔHΔxprΔssionHproαilΔsHb₂sΔ≥HαluxHb₂l₂ncΔHmo≥ΔlHtoHprΔ≥ictHthΔHc₂rbonHsourcΔHαorHl₂cillusH
subtilisVH 1

570 wicrobi₂lHmΔt₂bolic₂llyHcohΔsivΔHconsorti₂H₂n≥HΔcosystΔmHαunctioninβVH 1

569 w₂ximiz₂tionHoαHnonUnitroβΔnousHmΔt₂bolitΔHpro≥uctionHinHoVHcoliHusinβHpopul₂tionHsystΔmsH
bioloβyVH

568 “hΔH”sΔHoαHsnH’ilicoHqΔnomΔU’c₂lΔHwo≥ΔlsHαorHthΔH‘₂tion₂lHnΔsiβnHoαHwinim₂lHmΔllsVH2020THY]YUYa_

567 z₂r₂mΔtΔrHostim₂tionHαorHnyn₂micH‘ΔsourcΔHklloc₂tionHinHwicroorβ₂nismsdHkHliUlΔvΔlHyptimiz₂tionH
zroblΔmVH2020TH_[THY6bY]UY6bYc

566 nyn₂micHpluxHkn₂lysisdHknHoxpΔrimΔnt₂lHkppro₂chHoαHpluxomicsVH2020THZXc6THYacUYc6 1

565 zrovi≥inβHnΔwHinsiβhtsHonHthΔHbyph₂sicHliαΔstylΔHoαHthΔHprΔ≥₂toryHb₂ctΔriumHl≥ΔllovibrioH
b₂ctΔriovorusHthrouβhHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH 1

564 qΔnΔHΔxprΔssionHnoisΔHc₂nHpromotΔHthΔHαix₂tionHoαHbΔnΔαici₂lHmut₂tionsHinHαluctu₂tinβH
ΔnvironmΔntsVH 0
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563 zΔrson₂lizΔ≥HqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlsHs≥ΔntiαyH“₂rβΔtsHoαH‘Δ≥oxHwΔt₂bolismHinH
‘₂≥i₂tionU‘Δsist₂ntH“umorsVH 0

562 ”sinβH₂utom₂tΔ≥HrΔ₂soninβHtoHΔxplorΔHthΔHmΔt₂bolismHoαHunconvΔntion₂lHorβ₂nismsdH₂HαirstHstΔpHtoH
ΔxplorΔHhostUmicrobi₂lHintΔr₂ctionsVH2020TH]bTHcXYUcY[ 2

561 omΔrβΔncΔH₂n≥Hzrop₂β₂tionHoαHopist₂sisHinHwΔt₂bolicHxΔtworksVH 0

560 ”sinβHoptim₂lHcontrolHtoHun≥Δrst₂n≥HcomplΔxHmΔt₂bolicHp₂thw₂ysVH 1

559 wo≥ΔlinβH₂HcoUculturΔHoαmlostri≥iumH₂utoΔth₂noβΔnum₂n≥mlostri≥iumHkluyvΔritoHincrΔ₂sΔHsynβ₂sH
convΔrsionHtoHmΔ≥iumUch₂inHα₂ttyU₂ci≥sVH 0

558 m₂ncΔrHcΔllsH≥ΔpΔn≥HonHΔnvironmΔnt₂lHlipi≥sHαorHproliαΔr₂tionHwhΔnHΔlΔctronH₂ccΔptorsH₂rΔHlimitΔ≥VH 0

557 ”nlockinβHolΔmΔnt₂ryHmonvΔrsionHwo≥ΔsdHΔcmtoolHunvΔilsH₂llHc₂p₂bilitiΔsHoαHmΔt₂bolicHnΔtworksVH

556 punction₂lHch₂r₂ctΔriz₂tionHoαH’k‘’Umo–UZHinαΔctionHsuββΔstsH₂HcomplΔxHinαl₂mm₂toryHrΔsponsΔH
₂n≥HmΔt₂bolicH₂ltΔr₂tionsVH

555 murrΔntH”p≥₂tΔHonHthΔH‘iskHp₂ctorHwo≥iαic₂tionH₂n≥HoxcΔrcisΔHpollowinβHmoron₂ryHkrtΔryHnisΔ₂sΔVH
2020TH[TH_6

554 sntΔβr₂tΔ≥HmΔt₂bolicHmo≥ΔlinβTHculturinβH₂n≥Htr₂nscriptomicsHΔxpl₂insHΔnh₂ncΔ≥HvirulΔncΔHoαH–VH
cholΔr₂ΔH≥urinβHcoUinαΔctionHwithHo“omVH

553 nyn₂micH₂lloc₂tionHoαHc₂rbonHstor₂βΔH₂n≥HnutriΔntU≥ΔpΔn≥ΔntHΔxu≥₂tionHinH₂HrΔvisΔ≥HβΔnomΔUsc₂lΔH
mo≥ΔlHoαHzrochlorococcusVH 0

552 nissΔctinβHthΔHrΔβul₂toryHrolΔsHoαHy‘wHprotΔinsHinHthΔHsphinβolipi≥Hp₂thw₂yHoαHpl₂ntsVH

551 rΔtΔroloβousHwΔt₂bolicHz₂thw₂ysdH’tr₂tΔβiΔsHαorHyptim₂lHoxprΔssionHinHouk₂ryoticHrostsVH2020THYZTHZbU[c 1

550 ≥αb₂dH’oαtw₂rΔHαorHΔααiciΔntHsimul₂tionHoαH≥yn₂micHαluxUb₂l₂ncΔH₂n₂lysisHmo≥ΔlsHinHzythonVH2020TH_THZ[]Z 2

549 kHsp₂rsΔHm₂ppinβHoαHstructurΔHtoHαunctionHinHmicrobi₂lHcommunitiΔsVH 2

548 zrΔ≥ictivΔHrΔβul₂toryH₂n≥HmΔt₂bolicHnΔtworkHmo≥ΔlsHαorHsystΔmsH₂n₂lysisHoαHmlostri≥ioi≥ΔsH≥iααicilΔVH

547 qowUb₂sΔ≥HmΔt₂bolicHproαilinβHαorHrum₂nHlonΔHystΔos₂rcom₂Hun≥ΔrH≥iααΔrΔntHβlucosΔH₂n≥H
βlut₂minΔH₂v₂il₂bilityVH

546 kpplic₂tionHoαHthΔHwΔt₂bolicHwo≥ΔlinβHzipΔlinΔHinHul₂sΔHtoHm₂tΔβorizΔH‘Δ₂ctionsTHzrΔ≥ictHossΔnti₂lH
qΔnΔsTH₂n≥HzrΔ≥ictHz₂thw₂ysHinH₂nHssol₂tΔHqΔnomΔVH2022THZ[]cTHZcYU[ZX 1
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545 kHlΔβinnΔrOsHqui≥ΔHtoHthΔHmyl‘kH“oolboxVH2022THZ[]cTH[[cU[6_ 0

544 z₂r₂mΔtΔrHΔstim₂tionHαorHmo≥ΔlsHoαHchΔmic₂lHrΔ₂ctionHnΔtworksHαromHΔxpΔrimΔnt₂lH≥₂t₂HoαH
rΔ₂ctionHr₂tΔsVHYUZ[

543 momput₂tion₂lHpr₂mΔworkHαorHw₂chinΔUvΔ₂rninβUon₂blΔ≥HmHpluxomicsVH2021TH 0

542 mur₂tinβHmyl‘kHwo≥ΔlsHoαHwicrobi₂lHwΔt₂bolismVH2022THZ[]cTH[ZYU[[b 1

541 ocoloβic₂lHstoichiomΔtryH₂sH₂Hαoun≥₂tionHαorHomicsUΔn₂blΔ≥HbioβΔochΔmic₂lHmo≥ΔlsHoαHsoilHorβ₂nicH
m₂ttΔrH≥ΔcompositionVH2022THY_aTH[Y 1

540 s≥Δntiαic₂tionHoαHmrossUz₂thw₂yHmonnΔctionsHvi₂HzrotΔinUzrotΔinHsntΔr₂ctionsHvinkΔ≥HtoHkltΔrΔ≥H
’t₂tΔsHoαHwΔt₂bolicHonzymΔsHinHmΔrvic₂lHm₂ncΔrVH2021THbTHa[6]c_ 1

539 sntΔβr₂tinβHymicsHn₂t₂HtoHzrioritizΔH“₂rβΔtHqΔnΔsHinHz₂thoβΔnicHl₂ctΔri₂VH2020THZYaUZa6 1

538 ’oαtw₂rΔH₂n≥HwΔtho≥sHαorHmomput₂tion₂lHpluxHl₂l₂ncΔHkn₂lysisVH2020THZXc6THY6_UYaa

537 mopΔ≥HUHkHzythonHp₂ck₂βΔHαorHmΔt₂bolicHmo≥ΔllinβH₂n≥Htopoloβic₂lH₂n₂lysisVH

536 sntΔβr₂tinβHthΔrmo≥yn₂micH₂n≥HΔnzym₂ticHconstr₂intsHintoHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH 1

535 oxposurΔHoαHm₂mm₂ryHcΔllsHtoHlipi≥H₂ctiv₂tΔsHβΔnΔHΔxprΔssionHch₂nβΔsH₂ssoci₂tΔ≥HwithHo‘UnΔβ₂tivΔH
brΔ₂stHc₂ncΔrHvi₂Hchrom₂tinHrΔmo≥ΔlinβVH

534 kctivΔH₂n≥Hm₂chinΔHlΔ₂rninβUb₂sΔ≥H₂ppro₂chΔsHtoHr₂pi≥lyHΔnh₂ncΔHmicrobi₂lHchΔmic₂lHpro≥uctionVH

533 Qu₂ntiαyinβHthΔHprop₂β₂tionHoαHp₂r₂mΔtricHuncΔrt₂intyHonHαluxHb₂l₂ncΔH₂n₂lysisVH2021TH6cTHZ6U[c 0

532 wΔt₂bolicHxΔtworkVH2020TH]aU_Z

531 snH’ilicoHwo≥ΔlinβHoαHwΔt₂bolicH’t₂tΔHinH’inβlΔH“hYaHmΔllsH‘ΔvΔ₂lsHxovΔlH‘Δβul₂torsHoαHsnαl₂mm₂tionH
₂n≥HkutoimmunityVH 6

530 wo≥ΔlinβHmΔt₂bolicHv₂ri₂tionHwithHsinβlΔUcΔllHΔxprΔssionH≥₂t₂VH 3

529 ossΔnti₂lityHoαHloc₂lHtopoloβyH₂n≥HrΔβul₂tionHinHkinΔticHmΔt₂bolicHmo≥ΔlinβVH

528 kHxovΔlHyptimiz₂tionUl₂sΔ≥H“oolHtoHkutom₂tΔHsnαΔ₂siblΔHmyclΔUprΔΔHq₂pαillinβHoαHqΔnomΔU’c₂lΔH
wΔt₂bolicHwo≥ΔlsVH
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527 sntΔβr₂tionHoαH’inβlΔUmΔllH‘xkU’ΔquΔncinβHn₂t₂HintoHpluxHl₂l₂ncΔHmΔllul₂rHkutom₂t₂VH2020THZXaUZY_ 0

526 “UmΔllHkctiv₂tionH₂n≥HniααΔrΔnti₂tiondH‘olΔHoαH’iβn₂linβH₂n≥HwΔt₂bolicHmrossU“₂lkVH2020THY_[UYbZ

525 vuΔnbΔrβΔrHobsΔrvΔrH≥ΔsiβnHαorH₂H≥yn₂micHsystΔmHwithHΔmbΔ≥≥Δ≥HlinΔ₂rHproβr₂mTH₂ppliΔ≥HtoH
bioprocΔssΔsVH2020TH_[THY_bb]UY_bcY

524 ”n≥Δrst₂n≥inβHbiochΔmic₂lH≥ΔsiβnHprinciplΔsHwithHΔnsΔmblΔsHoαHc₂nonic₂lHnonUlinΔ₂rHmo≥ΔlsVH

523 zhysicochΔmic₂lH₂n≥HmΔt₂bolicHconstr₂intsHαorHthΔrmo≥yn₂micsUb₂sΔ≥HstoichiomΔtricHmo≥ΔllinβH
un≥ΔrHmΔsophilicHβrowthHcon≥itionsVH

522 snvΔstiβ₂tionHoαHmicrobi₂lHcommunityHintΔr₂ctionsHbΔtwΔΔnHl₂kΔH—₂shinβtonHmΔth₂notrophsHusinβH
βΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH

521 wΔt₂bolicHmultiUst₂bilityH₂n≥HhystΔrΔsisHinH₂Hmo≥ΔlH₂ΔrobΔU₂n₂ΔrobΔHmicrobiomΔHcommunityVH

520 pluxHb₂l₂ncΔH₂n₂lysisUb₂sΔ≥Hr₂nkinβHαorHmo≥ΔlHor≥ΔrHrΔ≥uctionHoαHbiochΔmic₂lHnΔtworksVH2021TH_]TH__6U_6Y

519 momp₂risonHoαHyptimiz₂tionUwo≥ΔllinβHwΔtho≥sHαorHwΔt₂bolitΔsHzro≥uctionHinHoschΔrichi₂HcoliVH
2020THYaTH 1

518 mΔwbioHUH“hΔmVHΔlΔβ₂nsmicrobiomΔHrΔsourcΔVH

517 qz‘ulΔrdHwΔt₂bolicHβΔnΔUprotΔinUrΔ₂ctionHrulΔsH₂utom₂ticHrΔconstructionVH2021THYaTHΔYXXc__X 1

516 kβΔntHmlustΔrinβH’tr₂tΔβyHl₂sΔ≥HonHwΔt₂bolicHpluxHnistributionH₂n≥H“r₂nscriptomΔHoxprΔssionHαorH
xovΔlHnruβHnΔvΔlopmΔntVH2021THcTH

515 momp₂risonHoαHmΔt₂bolicHst₂tΔsHusinβHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH2021THYaTHΔYXXc_ZZ

514 smprovΔ≥Hpro≥uctionHoαHthΔHnonUn₂tivΔHcoα₂ctorHpHinHoschΔrichi₂HcoliVH2021THYYTHZYaa] 0

513 nyn₂micHpluxHl₂l₂ncΔHkn₂lysisHq₂mΔVH

512 orrorHprop₂β₂tionHinHconstr₂intUb₂sΔ≥Hmo≥ΔlinβHoαHmhinΔsΔHh₂mstΔrHov₂ryHcΔllsVH 0

511 no ywdHnivΔrsityUb₂sΔ≥HΔnumΔr₂tionHoαHoptim₂lHcontΔxtUspΔciαicHmΔt₂bolicHnΔtworksVH

510 “hΔHqu₂ntit₂tivΔHmΔt₂bolomΔHisHsh₂pΔ≥HbyH₂bioticHconstr₂intsVH
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509 qΔnomΔUsc₂lΔHrΔconstructionsHtoH₂ssΔssHmΔt₂bolicHphyloβΔnyH₂n≥Horβ₂nismHclustΔrinβVH

508 monstr₂intUb₂sΔ≥Hmo≥ΔllinβHrΔvΔ₂lΔ≥Hch₂nβΔsHinHmΔt₂bolicHαluxHmo≥ΔsH₂ssoci₂tΔ≥HwithHthΔHuokH
ΔααΔctVH

507 wultiomicsH≥₂t₂HcollΔctionTHvisu₂liz₂tionTH₂n≥Hutiliz₂tionHαorHβui≥inβHmΔt₂bolicHΔnβinΔΔrinβVH 0

506 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαHthΔH≥i₂tomH“h₂l₂ssiosir₂HpsΔu≥on₂n₂HhiβhliβhtsHthΔHimport₂ncΔH
oαHnitroβΔnH₂n≥HsulαurHmΔt₂bolismHinHrΔ≥oxHb₂l₂ncΔVH 1

505 sntΔβr₂tΔ≥HwΔt₂bolicHwo≥ΔlinβTHmulturinβTH₂n≥H“r₂nscriptomicsHoxpl₂inHonh₂ncΔ≥H–irulΔncΔHoαH
–ibrioHcholΔr₂ΔH≥urinβHmoinαΔctionHwithHontΔrotoxiβΔnicHoschΔrichi₂HcoliVH2020TH_TH 6

504 momwΔtdHkHmΔtho≥HαorHcomp₂rinβHmΔt₂bolicHst₂tΔsHinHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH

503 ’toichiomΔtricHmo≥ΔlinβHoαH₂rtiαici₂lHstrinβHchΔmistriΔsVH

502 ’tructurΔHoαH₂utosynthΔticHmo≥ΔlsHoαHb₂l₂ncΔ≥HcΔllHβrowthH₂n≥HnumΔric₂lHoptimiz₂tionHoαHthΔirH
βrowthHr₂tΔVH 1

501 promHsΔquΔncΔHtoHinαorm₂tionVH2020TH[a_THZXYcX]]b 2

500 kccΔlΔr₂tΔ≥H’imul₂tionHoαHv₂rβΔH‘Δ₂ctionH’ystΔmsH”sinβH₂Hmonstr₂intUl₂sΔ≥HklβorithmVH

499 ‘ΔsourcΔHupt₂kΔH₂n≥HthΔHΔvolutionHoαHmo≥Δr₂tΔlyHΔααiciΔntHΔnzymΔsVH

498 kH’c₂l₂blΔTHypΔnU’ourcΔHsmplΔmΔnt₂tionHoαH₂Hv₂rβΔU’c₂lΔHwΔch₂nisticHwo≥ΔlHαorH’inβlΔHmΔllH
zroliαΔr₂tionH₂n≥HnΔ₂thH’iβn₂linβVH

497 kutom₂ticHrΔconstructionHoαHmΔt₂bolicHp₂thw₂ysHαromHi≥ΔntiαiΔ≥HbiosynthΔticHβΔnΔHclustΔrsVH

496 knHΔvolution₂ryH₂lβorithmHαorH≥ΔsiβninβHmicrobi₂lHcommunitiΔsHvi₂HΔnvironmΔnt₂lHmo≥iαic₂tionVH

495 monstr₂intUb₂sΔ≥HmΔt₂bolicHcontrolH₂n₂lysisHαorHr₂tion₂lHstr₂inHΔnβinΔΔrinβVH

494 qΔnomΔH’c₂lΔUniααΔrΔnti₂lHpluxHkn₂lysisHrΔvΔ₂lsH≥ΔrΔβul₂tionHoαHlunβHcΔllHmΔt₂bolismHonH’k‘’HmovZH
inαΔctionVH

493 qΔnomΔU’c₂lΔHwΔt₂bolicHxΔtworkHwo≥ΔlsHoαHl₂cillusH’pΔciΔsH’uββΔstHth₂tHwo≥ΔlHsmprovΔmΔntHisH
xΔcΔss₂ryHαorHliotΔchnoloβic₂lHkpplic₂tionsVH2018THY6THΔY6b] 1

492 wΔt₂bolomicsH₂n≥HαluxHb₂l₂ncΔH₂n₂lysisVH2022TH[[aU[6_
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491 “ow₂r≥Hmo≥ΔlinβHmΔt₂bolicHst₂tΔHαromHsinβlΔUcΔllHtr₂nscriptomicsVH2021TH_aTHYXY[c6 2

490 qΔnomΔU’c₂lΔH‘ΔconstructionHoαHwicrobi₂lHnyn₂micHzhΔnotypΔdH’uccΔssΔsH₂n≥Hmh₂llΔnβΔsVH2021THcTH 2

489 myl‘o kVjldHconstr₂intUb₂sΔ≥HrΔconstructionH₂n≥HΔx₂sc₂lΔH₂n₂lysisVH2021TH 0

488 wΔt₂bolicH‘Δproβr₂mminβH₂n≥H‘ΔconstructiondHsntΔβr₂tionHoαHoxpΔrimΔnt₂lH₂n≥Hmomput₂tion₂lH
’tu≥iΔsHtoH’ΔtHthΔHz₂thHporw₂r≥HinHknzunVVH2021THbTHa]XXba 0

487 Qu₂ntit₂tivΔHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβHoαHhum₂nHmn]H“´ cΔllH≥iααΔrΔnti₂tionHrΔvΔ₂lsH
subsΔtUspΔciαicHrΔβul₂tionHoαHβlycosphinβolipi≥Hp₂thw₂ysVH2021TH[aTHYXcca[ 0

486 momp₂rtmΔnt₂liz₂tionHoαHmΔt₂bolismHbΔtwΔΔnHcΔllHtypΔsHinHmulticΔllul₂rHorβ₂nismsdH₂H
comput₂tion₂lHpΔrspΔctivΔVVH2022THZcTHYXX]XaUYXX]Xa 0

485 ˛�plkUzrΔ≥ictinβHmΔt₂bolicHαluxH₂ltΔr₂tionsHusinβHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsH₂n≥H≥iααΔrΔnti₂lH
tr₂nscriptomicH≥₂t₂VH2021THYaTHΔYXXc_bc 2

484 kH’t₂n≥₂r≥izΔ≥Hlr₂inHwolΔcul₂rHktl₂sdHkH‘ΔsourcΔHαorH’ystΔmsHwo≥ΔlinβH₂n≥H’imul₂tionVH2021THY]TH6X]__c 1

483  omics“owo≥ΔldHwultiomicsH≥₂t₂HintΔβr₂tionH₂n≥HβΔnΔr₂tionHoαHthΔrmo≥yn₂mic₂llyHconsistΔntH
mΔt₂bolicHmo≥ΔlsVH 0

482 kΔrobicHβlycolysisHinHc₂ncΔrHcΔllsHsuppliΔsHk“zHwhilΔHprΔvΔntinβHΔxcΔssHmΔt₂bolicHthΔrmoβΔnΔsisVH

481 mh₂nnΔlinβHkn₂bolicH’i≥ΔHzro≥uctsHtow₂r≥HthΔHzro≥uctionHoαHxonΔssΔnti₂lHwΔt₂bolitΔsdH’t₂blΔH
w₂l₂tΔHzro≥uctionHinHspVHzmm6bX[VH2021TH 0

480 oxplorinβHthΔH₂ssoci₂tionsHbΔtwΔΔnHtr₂nscriptHlΔvΔlsH₂n≥HαluxΔsHinHconstr₂intUb₂sΔ≥Hmo≥ΔlsHoαH
mΔt₂bolismVH2021THZZTH_a] 0

479 pluxHb₂l₂ncΔH₂n₂lysisHαorHovΔrpro≥uctionHoαHorβ₂nicH₂ci≥sHbyH’ynΔchocystisHspVHzmmH6bX[Hun≥ΔrH≥₂rkH
₂noxicHcon≥itionVH2021THYXbZca 1

478 nivΔrsiαyinβHssoprΔnoi≥Hzl₂tαormsHktypic₂lHm₂rbonH’ubstr₂tΔsH₂n≥HxonUmo≥ΔlHwicroorβ₂nismsVVH
2021THYZTHacYXbc 1

477 wΔt₂βΔnomΔU’c₂lΔHwΔt₂bolicHxΔtworkH’uββΔstsHpol₂tΔHzro≥ucΔ≥HbyHwiβhtHmontributΔHtoH
riβhUpibΔrUniΔtUsn≥ucΔ≥H—ΔiβhtHvossHinH₂Hzr₂≥ΔrU—illiH’yn≥romΔHmhil≥VVH2021THcTH 0

476 monstr₂intUl₂sΔ≥Hwo≥ΔlinβHtoH”n≥Δrst₂n≥H‘y’UwΔ≥i₂tΔ≥HoααΔctsHinHm₂ncΔrVH2021THYUZY

475 w₂thΔm₂tic₂lUb₂sΔ≥HmicrobiomΔH₂n₂lyticsHαorHclinic₂lHtr₂nsl₂tionVVH2021THYcTH6ZaZU6ZbY 3

474 kHmomput₂tion₂lHpr₂mΔworkHtoHs≥ΔntiαyHwΔt₂bolicHonβinΔΔrinβH’tr₂tΔβiΔsHαorHthΔHmoUzro≥uctionHoαH
wΔt₂bolitΔsVVH2021THcTHaac]X_ 0
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473 rΔtΔroloβousHzro≥uctionHoαHqlycinΔHlΔt₂inΔH”sinβHspVHzmmH6bX[Ul₂sΔ≥Hmh₂ssisHv₂ckinβHx₂tivΔH
momp₂tiblΔH’olutΔsVVH2021THcTHbZYXa_ 0

472 qΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔllinβHoαHviαΔstylΔHmh₂nβΔsHinH‘hizobiumHlΔβuminos₂rumVVH2022THΔXXca_ZY 0

471 kHmonstr₂intUb₂sΔ≥Hmo≥ΔlinβH₂ppro₂chHtoHrΔ₂chH₂nHimprovΔ≥HchΔmic₂llyH≥ΔαinΔ≥Hminim₂lHmΔ≥iumH
αorHrΔcombin₂ntH₂ntiopo UscpvHpro≥uctionHbyHoschΔrichi₂HcoliVH2022THYacTHYXb[[c 0

470 ‘ΔsourcΔU₂lloc₂tionHconstr₂intHβovΔrnsHstructurΔH₂n≥HαunctionHoαHmicrobi₂lHcommunitiΔsHinH
mΔt₂bolicHmo≥ΔlinβVVH2022THaXTHYZUZZ 0

469 rΔtΔroloβousHph₂sinHΔxprΔssionHinHmqkXXcHαorHbiopl₂sticHpro≥uctionHαromHliβnocΔllulosicHbiom₂ssVVH
2022THY]THΔXXYcY 0

468 wΔtkwnldHwΔt₂bolicHktomHw₂ppinβHn₂t₂b₂sΔVVH2022THYZTH

467 momput₂tion₂lHmo≥ΔlinβHoαHthΔHΔvolution₂ryHtr₂nsitionHαromHm[HtoHm]HphotosynthΔsisVH

466 monstr₂intUl₂sΔ≥Hwo≥ΔlinβHtoH”n≥Δrst₂n≥H‘y’UwΔ≥i₂tΔ≥HoααΔctsHinHm₂ncΔrVH2022THZZXcUZZZc

465 ’ynthΔticHmontrolHoαHwΔt₂bolicH’t₂tΔsHinHzsΔu≥omon₂sHputi≥₂HbyH“uninβHzolyhy≥roxy₂lk₂no₂tΔH
myclΔVVH2022THΔXYac]ZY 1

464 ’ulα₂tΔU≥ΔpΔn≥₂ntHmicrobi₂llyHin≥ucΔ≥HcorrosionHoαHmil≥HstΔΔlHinHthΔH≥ΔΔpHsΔ₂dH₂HYXUyΔ₂rH
microbiomΔHstu≥yVVH2022THYXTH] 0

463 k≥v₂ncΔsHinHsystΔmsHmΔt₂bolicHΔnβinΔΔrinβHoαH₂utotrophicHc₂rbonHoxi≥ΔUαixinβHbioc₂t₂lystsHtow₂r≥sH
₂Hcircul₂rHΔconomyVVH2022TH 3

462 wo≥ΔlinβH₂ppro₂chΔsHαorHprobinβHcrossUαΔΔ≥inβHintΔr₂ctionsHinHthΔHhum₂nHβutHmicrobiomΔVVH2022TH
ZXTHacUbc 4

461 stOsH₂Hmo≥ΔlH₂n≥HitOsHlookinβHβoo≥dHkHmultiUorβ₂nHmΔt₂bolicHmo≥ΔlHprΔ≥ictsH≥ΔvΔlopmΔnt₂lH
rΔsponsΔsHinHtom₂toVVH2022THYbbTHY]YaUY]Yb

460 mritic₂lH₂ssΔssmΔntHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsHoαHVVH2022TH

459 snαΔrrinβHwicrobi₂lHliom₂ssHYiΔl≥H₂n≥HmΔllH—ΔiβhtHusinβHzrob₂bilisticHw₂crochΔmic₂lHwo≥ΔlinβVVH
2022THzzTH

458 qΔnomicHstructurΔHprΔ≥ictsHmΔt₂bolitΔH≥yn₂micsHinHmicrobi₂lHcommunitiΔsVVH2022TH 6

457 ’ynthΔticHlioloβyHinHthΔHm₂n≥i≥₂HPm“qQHml₂≥ΔVH2022TH[[aU[a_

456 qΔnomΔUsc₂lΔHmo≥ΔlinβHoαHyΔ₂stHmΔt₂bolismdHrΔtrospΔctivΔsH₂n≥HpΔrspΔctivΔsVVH2022TH 1
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455 ‘ΔconstructinβHuinΔticHwo≥ΔlsHαorHnyn₂mic₂lH’tu≥iΔsHoαHwΔt₂bolismHusinβHqΔnΔr₂tivΔHk≥vΔrs₂ri₂lH
xΔtworksVH

454
zoolHsizΔHmΔ₂surΔmΔntsHimprovΔHprΔcisionHoαHαluxHΔstim₂tΔsHbutHincrΔ₂sΔHsΔnsitivityHtoHunmo≥ΔlΔ≥H
rΔ₂ctionsHoutsi≥ΔHthΔHcorΔHnΔtworkHinHisotopic₂llyHnonst₂tion₂ryHmΔt₂bolicHαluxH₂n₂lysisH
Psx’“UwpkQVVH2022THΔZXXX]Za

0

453 wΔt₂bolicHsiβn₂turΔsHoαHrΔβul₂tionHbyHphosphoryl₂tionH₂n≥H₂cΔtyl₂tionVVH2022THZ_THYX[a[X 0

452 wultiomicsH₂ppro₂chΔsHαorHthΔHimprovΔmΔntsHoαHposth₂rvΔstHsystΔmsVH2022THZ_YUZa6

451 snspΔctinβHthΔH’olutionH’p₂cΔHoαHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlsVVH2022THYZTH 1

450 omwpyTH₂H’impliαiΔ≥H—orkαlowHαorHmonstructinβHonzym₂ticHmonstr₂inΔ≥HwΔt₂bolicHxΔtworkHwo≥ΔlVVH
2022THYZTH 0

449 –iv₂riumdH₂nHintΔrα₂cΔH₂n≥HΔnβinΔHαorHintΔβr₂tivΔHmultisc₂lΔHmo≥ΔlinβHinHcomput₂tion₂lHbioloβyVVH
2022TH 0

448 oxpΔrimΔnt₂lH≥ΔtΔrmin₂tionHoαHoschΔrichi₂HcoliHbiom₂ssHcompositionHαorHconstr₂intUb₂sΔ≥H
mΔt₂bolicHmo≥ΔlinβVVH2022THYaTHΔXZ6Z]_X 0

447 zrojΔctUb₂sΔ≥HlΔ₂rninβHcoursΔHonHmΔt₂bolicHnΔtworkHmo≥ΔllinβHinHcomput₂tion₂lHsystΔmsHbioloβyVVH
2022THYbTHΔYXXcaYY 0

446 qΔnomΔU’c₂lΔHwo≥ΔlinβH’pΔciαiΔsHthΔHwΔt₂bolicHm₂p₂bilitiΔsHoαHVVH2022THΔXYZY6ZY 0

445 wΔt₂bolicHswitchHinHthΔH₂βinβH₂strocytΔHΔvi≥ΔncΔ≥Hvi₂HintΔβr₂tivΔH₂ppro₂chHcomprisinβHnΔtworkH₂n≥H
tr₂nscriptomΔH₂n₂lysΔsVH

444 monstr₂intUb₂sΔ≥Hmo≥ΔlinβHi≥ΔntiαiΔsHmΔt₂bolicHvulnΔr₂bilitiΔsH≥urinβHthΔHΔpithΔli₂lHtoH
mΔsΔnchym₂lHtr₂nsitionVH 0

443 pluxHb₂l₂ncΔH₂n₂lysisHoαHthΔH₂mmoni₂Uoxi≥izinβHb₂ctΔriumHxitrosomon₂sHΔurop₂Δ₂Hk“mmYcaYbH
unr₂vΔlsHspΔciαicHmΔt₂bolicH₂ctivitiΔsHwhilΔH≥Δβr₂≥inβHtoxicHcompoun≥sVVH2022THYbTHΔYXXcbZb 0

442 knHΔnsΔmblΔH₂ppro₂chHtoHthΔHstructurΔUαunctionHproblΔmHinHmicrobi₂lHcommunitiΔsVVH2022THZ_THYX[a6Y 1

441 w₂chinΔHlΔ₂rninβU₂ssistΔ≥H≥iscovΔryHoαHβrowthH≥ΔcisionHΔlΔmΔntsHbyHrΔl₂tinβHb₂ctΔri₂lHpopul₂tionH
≥yn₂micsHtoHΔnvironmΔnt₂lH≥ivΔrsityVH 0

440 kHmΔch₂nisticHmo≥ΔlinβHαr₂mΔworkHrΔvΔ₂lsHthΔHkΔyHprinciplΔsHun≥ΔrlyinβHtumorHmΔt₂bolismVVH2022TH
YbTHΔYXXcb]Y 0

439 “imΔUyptim₂lHk≥₂pt₂tionHinHwΔt₂bolicHxΔtworkHwo≥ΔlsVH

438 sx“oq‘k“odHwo≥ΔlUb₂sΔ≥HmultiUomicsH≥₂t₂HintΔβr₂tionHtoHch₂r₂ctΔrizΔHmultiUlΔvΔlHmΔt₂bolicH
rΔβul₂tionVVH2022THYbTHΔYXXc[[a 2
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437 Qu₂ntiαyinβHcumul₂tivΔHphΔnotypicH₂n≥HβΔnomicHΔvi≥ΔncΔHαorHprocΔ≥ur₂lHβΔnΔr₂tionHoαHmΔt₂bolicH
nΔtworkHrΔconstructionsVVH2022THYbTHΔYXXc[]Y 0

436 mΔllul₂rHlimit₂tionHoαHΔnzym₂ticHc₂p₂cityHΔxpl₂insHβlut₂minΔH₂≥≥ictionHinHc₂ncΔrsVH 0

435 ’ystΔmsUb₂sΔ≥H₂ppro₂chΔsHtoHstu≥yHimmunomΔt₂bolismVVH2022TH 3

434 s≥ΔntiαyinβHthΔHΔssΔnti₂lHnutrition₂lHrΔquirΔmΔntsHoαHthΔHprobioticHb₂ctΔri₂Hliαi≥ob₂ctΔriumH
₂nim₂lisH₂n≥Hliαi≥ob₂ctΔriumHlonβumHthrouβhHβΔnomΔUsc₂lΔHmo≥ΔlinβVH2021THaTH]a 2

433 kHcompΔn≥iumHoαHprΔ≥ictΔ≥HβrowthsH₂n≥H≥ΔrivΔ≥HsymbioticHrΔl₂tionshipsHbΔtwΔΔnHbX[HβutH
microbΔsHinHY[H≥iααΔrΔntH≥iΔtsVH2022TH[THYXXYZa

432 w₂thΔm₂tic₂lHwo≥ΔllinβHinHzl₂ntH’ynthΔticHlioloβyVVH2022THZ[acTHZXcUZ_Y

431 xmw—dHkHzythonHz₂ck₂βΔHtoHkn₂lyzΔHwΔt₂bolicHsntΔr₂ctionsHinHthΔHx₂s₂lHwicrobiomΔVH2022THZTH 1

430 m‘s’z‘U₂ssistΔ≥Hr₂tion₂lHαluxUtuninβH₂n≥H₂rr₂yΔ≥Hm‘s’z‘iHscrΔΔninβHoαH₂nHvUprolinΔHΔxportΔrHαorH
vUprolinΔHhypΔrpro≥uctionVVH2022THY[THbcY 2

429 ”sinβHymicsHtoH’tu≥yHvΔprosyTH“ubΔrculosisTH₂n≥HythΔrHwycob₂ctΔri₂lHnisΔ₂sΔsVVH2022THYZTHacZ6Ya 0

428 zrobinβHqΔnomΔU’c₂lΔHwo≥ΔlH‘ΔvΔ₂lsHwΔt₂bolicHm₂p₂bilityH₂n≥HossΔnti₂lHxutriΔntsHαorHqrowthHoαH
zrobioticHu”lUkm_VVH2022THYYTH 1

427 qΔnΔtic₂llyHpΔrson₂lisΔ≥Horβ₂nUspΔciαicHmΔt₂bolicHmo≥ΔlsHinHhΔ₂lthH₂n≥H≥isΔ₂sΔVH 0

426 ’ystΔmUlΔvΔlHmΔt₂bolicHmo≥ΔlinβHα₂cilit₂tΔsHunvΔilinβHmΔt₂bolicHsiβn₂turΔHinHΔxcΔption₂lHlonβΔvityVVH
2022THΔY[_c_ 3

425 zrΔscriptionHnruβsH₂n≥Hwitochon≥ri₂lHwΔt₂bolismVVH2022TH 0

424 Qu₂ntit₂tivΔHmΔt₂bolicHαluxΔsHrΔβul₂tΔ≥HbyHtr₂nsUomicHnΔtworksVVH2022TH]acTHabaUbX] 0

423 kllHnrivΔnHbyHonΔrβyHnΔm₂n≥iHsntΔβr₂tivΔHmomp₂risonHoαHwΔt₂bolismHoαHontΔrococcusHα₂Δc₂lisH
—il≥typΔH₂n≥H₂Hqlut₂minΔH’ynth₂sΔHwut₂ntVVH2022THΔXZ]XXZY 1

422 sntΔβr₂tivΔHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlinβH‘ΔvΔ₂lsH–Δrs₂tilΔHwΔt₂bolicH’tr₂tΔβiΔsHαorHwΔth₂nΔH
”tiliz₂tionHinHwΔthylomicrobiumH₂lbumHlqbVVH2022THΔXXXa[ZZ 0

421 wΔt₂bolicHonβinΔΔrinβHsntΔrvΔntionsHαorH’ust₂in₂blΔHZT[Ulut₂nΔ≥iolHzro≥uctionHinHq₂sUpΔrmΔntinβHVVH
2022THΔXYYYYZY 0

420 qΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlOsHmultiUobjΔctivΔHsolvinβH₂lβorithmHb₂sΔ≥HonHthΔHinαlΔxionHpointHoαH
z₂rΔtoHαrontHinclu≥inβHm₂ximumHΔnΔrβyHutiliz₂tionH₂n≥HitsH₂pplic₂tionHinHkVniβΔrHn’X[X][VVH2022TH
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419 zrotΔinHcostHminimiz₂tionHpromotΔsHthΔHΔmΔrβΔncΔHoαHcoΔnzymΔHrΔ≥un≥₂ncyVVH2022THYYcTHΔZYYXabaYYc 0

418 pluxomicsHUHxΔwHwΔt₂bolomicsHkppro₂chΔsHtoHwonitorHwΔt₂bolicHz₂thw₂ysVVH2022THY[THbX_abZ 1

417 ‘ΔconstructionH₂n≥H₂n₂lysisHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHαorHthΔrmophilicHαunβusH
wycΔliophthor₂HthΔrmophil₂VVH2022TH 1

416
mh₂r₂ctΔrizinβHthΔHintΔrpl₂yHoαHrubiscoH₂n≥HnitroβΔn₂sΔHΔnzymΔsHinH
₂n₂ΔrobicUphotohΔtΔrotrophic₂llyHβrownH‘ho≥opsΔu≥omon₂sHp₂lustrisHmqkXXcHthrouβhH₂H
βΔnomΔUsc₂lΔHmΔt₂bolicH₂n≥HΔxprΔssionHmo≥ΔlVH

415 rybri≥Hmo≥ΔllinβHoαHbioloβic₂lHsystΔmsdHcurrΔntHproβrΔssH₂n≥HαuturΔHprospΔctsVVH2022TH 1

414 zrΔ≥ictionHoαHβΔnΔHΔssΔnti₂lityHusinβHm₂chinΔHlΔ₂rninβH₂n≥HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH

413 zs“ YHssH₂H‘Δβul₂torHoαH“o‘“HoxprΔssionHinHzrost₂tΔHm₂ncΔrHwithHzroβnosticHzowΔrVVH2022THY]TH 0

412 kpplic₂tionsHoαHmo₂rsΔUqr₂inΔ≥Hwo≥ΔlsHinHwΔt₂bolicHonβinΔΔrinβVVH2022THcTHbX6ZY[ 0

411 ‘ΔquirΔ≥HqΔnΔH’ΔtHαorHkutotrophicHqrowthHoαHVVH2022THΔXZ]acZY 0

410 ‘ΔconstructionHoαH₂HβΔnΔricHβΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHαorHchickΔndHsnvΔstiβ₂tinβHnΔtworkH
connΔctivityH₂n≥Hαin≥inβHpotΔnti₂lHbiom₂rkΔrsVVH2022THYaTHΔXZ_]ZaX 1

409 “hΔHchoicΔHoαHthΔHobjΔctivΔHαunctionHinHαluxHb₂l₂ncΔH₂n₂lysisHisHcruci₂lHαorHprΔ≥ictinβHrΔplic₂tivΔH
liαΔsp₂nsHinHyΔ₂stVH 0

408
sntΔrroβ₂tionHoαHossΔnti₂lityHinHthΔH‘ΔconstructΔ≥Hr₂ΔmophilusHinαluΔnz₂ΔHwΔt₂bolicHxΔtworkH
s≥ΔntiαiΔsHvipi≥HwΔt₂bolismHkntimicrobi₂lH“₂rβΔtsdHzrΔclinic₂lHov₂lu₂tionHoαH₂Hp₂brH˛†UuΔto₂cylUkmzH
’ynth₂sΔHsnhibitorVVH2022THΔXY]_cZY

0

407 “hΔHhi≥≥ΔnHsimplicityHoαHmΔt₂bolicHnΔtworksHisHrΔvΔ₂lΔ≥HbyHmultirΔ₂ctionH≥ΔpΔn≥ΔnciΔsVVH2022THbTHΔ₂bl6c6Z

406 w₂thΔm₂tic₂lHmo≥ΔlsHtoHstu≥yHthΔHbioloβyHoαHp₂thoβΔnsH₂n≥HthΔHinαΔctiousH≥isΔ₂sΔsHthΔyHc₂usΔVVH
2022THZ_THYX]Xac 0

405 rum₂nW’k‘’Umo–UZHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlinβHtoHniscovΔrHzotΔnti₂lHkntivir₂lH“₂rβΔtsHαorH
my–snUYcVVH2022THYX]Za[ 0

404 qrowthHpromotionH₂n≥H₂ntibioticHin≥ucΔ≥HmΔt₂bolicHshiαtsHinHthΔHchickΔnHβutHmicrobiomΔVVH2022TH_THZc[ 2

403 mrossUkinβ≥omHΔxprΔssionHoαHsynthΔticHβΔnΔticHΔlΔmΔntsHpromotΔsH≥iscovΔryHoαHmΔt₂bolitΔsHinHthΔH
hum₂nHmicrobiomΔVVH2022TH 2

402 kHβΔnΔticHtoolkitH₂n≥HβΔnΔHswitchΔsHtoHlimitHwycopl₂sm₂HβrowthHαorHbios₂αΔtyH₂pplic₂tionsVVH2022TH
Y[THYcYX 1
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401 kbsolutΔHzrotΔomΔHQu₂ntiαic₂tionHinHthΔHq₂sUpΔrmΔntinβHkcΔtoβΔnHVVH2022THΔXXXZ6ZZ 0

400 yptnΔsiβndHs≥ΔntiαyinβHyptimumHnΔsiβnH’tr₂tΔβiΔsHinH’tr₂inHonβinΔΔrinβHαorHliochΔmic₂lH
zro≥uctionVVH2022TH 0

399 zΔrspΔctivΔdH₂HstirrinβHrolΔHαorHmΔt₂bolismHinHcΔllsVVH2022THYbTHΔYXbZZ 0

398 montributionHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔllinβHtoHnichΔHthΔoryVVH2022TH 0

397 zrim₂ryHc₂rbonHsourcΔsH₂n≥HsΔlαUin≥ucΔ≥HmΔt₂bolicHl₂n≥sc₂pΔsHsh₂pΔHcommunityHstructurΔHinHsoilH
b₂ctΔri₂lHhotspotsVH2022THY6bTHYXb6ZX 1

396 sntΔβr₂tivΔHmΔt₂bolicHαluxH₂n₂lysisHrΔvΔ₂lsH₂nHin≥ispΔns₂blΔH≥imΔnsionHoαHphΔnotypΔsVVH2022THa_THYXZaXY 1

395 sntΔβr₂tionHoαHomicsH≥₂t₂HtoHβΔnΔr₂tΔH₂n≥H₂n₂lysΔHmy–snUYcHspΔciαicHβΔnomΔUsc₂lΔHmΔt₂bolicH
mo≥ΔlsVVH2022THY]_THYX_]Zb 2

394 ’ust₂in₂blΔHoptimiz₂tionHoαHβlob₂lH₂qu₂ticHomΔβ₂U[HsupplyHch₂inHcoul≥Hsubst₂nti₂llyHn₂rrowHthΔH
nutriΔntHβ₂pVH2022THYbYTHYX6Z6X 1

393 onβinΔΔrinβHoαHm₂n₂βΔ≥H₂quiαΔrHrΔch₂rβΔHsystΔmsHtoHoptimizΔHbiotr₂nsαorm₂tionHoαHtr₂cΔHorβ₂nicH
chΔmic₂lsVH2022THZaTHYXX[][ 1

392 kHmultiUorβ₂nHmΔt₂bolicHmo≥ΔlHoαHtom₂toHprΔ≥ictsHpl₂ntHrΔsponsΔsHtoHnutrition₂lH₂n≥HβΔnΔticH
pΔrturb₂tionsVVH2021TH 1

391 onh₂ncinβHwicrobiomΔH‘ΔsΔ₂rchHthrouβhHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlinβVVH2021TH6THΔXX_ccZY 2

390 qΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlinβHon₂blΔsHsnUnΔpthH”n≥Δrst₂n≥inβHoαHliβHn₂t₂VVH2021THYZTH 2

389 promHαruitHβrowthHtoHripΔninβHinHpl₂nt₂indH₂Hc₂rΔαulHb₂l₂ncΔHbΔtwΔΔnHc₂rbohy≥r₂tΔHsynthΔsisH₂n≥H
brΔ₂k≥ownVH

388 yptnΔsiβndHs≥ΔntiαyinβHyptimumHnΔsiβnH’tr₂tΔβiΔsHinH’tr₂inHonβinΔΔrinβHαorHliochΔmic₂lH
zro≥uctionVH

387 Qu₂ntit₂tivΔHprΔ≥ictionHoαHcon≥ition₂lHvulnΔr₂bilitiΔsHinHrΔβul₂toryH₂n≥HmΔt₂bolicHnΔtworksHusinβH
z‘swoVH2021THaTH][ 1

386 xonUr₂n≥omHorβ₂niz₂tionHoαHαluxHcontrolHmΔch₂nismsHinHyΔ₂stHcΔntr₂lHmΔt₂bolicHp₂thw₂ysVH

385 m₂nH’ystΔmsHlioloβyHk≥v₂ncΔHmlinic₂lHzrΔcisionHyncoloβyiVH2021THY[TH 1

384 k≥₂pt₂tionsHinHmΔt₂bolismH₂n≥HprotΔinHtr₂nsl₂tionHβivΔHrisΔHtoHthΔHmr₂btrΔΔHΔααΔctHinHyΔ₂stVVH2021TH
YYbTH 3
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383 z₂rkinsonOsHnisΔ₂sΔH₂n≥HthΔHwΔt₂lUwicrobiomΔUqutUlr₂inHkxisdHkH’ystΔmsH“oxicoloβyHkppro₂chVVH
2021THYYTH 0

382 ”n≥Δrβroun≥HmΔt₂bolismH₂sH₂HrichHrΔsΔrvoirHαorHp₂thw₂yHΔnβinΔΔrinβVVH2022TH

381 z₂rΔtoHyptim₂lHwΔt₂bolicHonβinΔΔrinβHαorHthΔHqrowthUcouplΔ≥HyvΔrpro≥uctionHoαH’ust₂in₂blΔH
mhΔmic₂lsVVH2022TH 1

380 —holΔUbo≥yHmΔt₂bolicHmo≥ΔllinβHprΔ≥ictsHisolΔucinΔH≥ΔpΔn≥ΔncyHoαH’k‘’Umo–UZHrΔplic₂tionVH

379 zywinΔrdHkHmΔtho≥HαorHmΔt₂bolicHp₂thw₂yH≥ΔsiβnHb₂sΔ≥HonHthΔHuniαormHsimil₂rityHoαH
substr₂tΔUpro≥uctHp₂irsH₂n≥Hcon≥ition₂lHsΔ₂rchVVH2022THYaTHΔXZ66ab[

378 momput₂tion₂lHwΔtho≥sHαorHthΔH’tu≥yHoαHzΔroxisomΔsHinHrΔ₂lthH₂n≥HnisΔ₂sΔVH

377 p₂stΔrHqrowthHonh₂ncΔsHvowHm₂rbonHpuΔlH₂n≥HmhΔmic₂lHzro≥uctionH“hrouβhHq₂sHpΔrmΔnt₂tionVVH
2022THYXTHbac_ab 0

376 sntΔβr₂tivΔHqΔnΔHoxprΔssionH₂n≥HwΔt₂bolicHkn₂lysisH“oolHVVH2022THYZTH 0

375 oxplorinβHsynΔrβiΔsHbΔtwΔΔnHpl₂ntHmΔt₂bolicHmo≥ΔllinβH₂n≥Hm₂chinΔHlΔ₂rninβVVH2022THZXTHYbb_UYcXX 1

374 kHmΔt₂bolicH₂xisHinHobΔsityH₂n≥HtypΔHZH≥i₂bΔtΔsVVH2022THY]THZX_aaab 2

373 kHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlHoαHw₂rinΔHrΔtΔrotrophH–ibrioHsplΔn≥i≥usHspVHYkXYVH

372 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔllinβHΔn₂blΔsH≥ΔciphΔrinβHΔth₂nolHmΔt₂bolismHvi₂HthΔH₂cryl₂tΔH
p₂thw₂yHinHthΔHpropion₂tΔUpro≥ucΔrHkn₂ΔrotiβnumHnΔopropionicumVH 0

371 mh₂ptΔrHcVHmurrΔntHmh₂llΔnβΔsHinHthΔHmomput₂tion₂lHwo≥ΔllinβHoαHwolΔcul₂rH‘ΔcoβnitionHzrocΔssΔsVHZZYUZ]6

370 n₂t₂ê’hΔΔtêYVxlsxVH2020TH

369 n₂t₂ê’hΔΔtêYV v’VH2018TH

368 n₂t₂ê’hΔΔtêZVZszVH2018TH

367 n₂t₂ê’hΔΔtê[VZszVH2018TH

366 sm₂βΔêYVznpVH2018TH
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365 sm₂βΔêZVznpVH2018TH

364 sm₂βΔê[VznpVH2018TH

363 “₂blΔêYV v’VH2018TH

362 “₂blΔêZVxlsVH2018TH

361 “₂blΔê[V v’VH2018TH

360 “₂blΔê]V v’VH2018TH

359 “₂blΔê_VxlsVH2018TH

358 “₂blΔê6V v’VH2018TH

357 “₂blΔêaV v’VH2018TH

356 n₂t₂ê’hΔΔtêYV v’ VH2018TH

355 n₂t₂ê’hΔΔtêZVzipVH2018TH

354 sm₂βΔêYVtzoqVH2018TH

353 sm₂βΔêZVtzoqVH2018TH

352 sm₂βΔê[VtzoqVH2018TH

351 n₂t₂’hΔΔtêYVxlsxVH2019TH

350 n₂t₂’hΔΔtêZVzipVH2019TH

349 “₂blΔêYVxlsxVH2019TH

348 n₂t₂ê’hΔΔtêYVZszVH2018TH
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347 n₂t₂ê’hΔΔtêZV v’ VH2018TH

346 n₂t₂ê’hΔΔtê[Vnym VH2018TH

345 “₂blΔêYVnym VH2018TH

344 “₂blΔêZVnym VH2018TH

343 n₂t₂ê’hΔΔtêYVznpVH2020TH

342 “₂blΔêYV v’ VH2020TH

341 n₂t₂ê’hΔΔtêYVznpVH2019TH

340 n₂t₂ê’hΔΔtêZVznpVH2019TH

339 n₂t₂ê’hΔΔtê[VznpVH2019TH

338 sm₂βΔêYVp≥αVH2019TH

337 sm₂βΔêZVtiαVH2019TH

336 sm₂βΔê[VtiαVH2019TH

335 “₂blΔêYV≥ocxVH2019TH

334 “₂blΔêZV≥ocxVH2019TH

333 “₂blΔê[V≥ocxVH2019TH

332 “₂blΔê]VxlsxVH2019TH

331 “₂blΔê_VxlsxVH2019TH

330 n₂t₂ê’hΔΔtêYVp≥αVH2019TH
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329 n₂t₂ê’hΔΔtêZVzipVH2019TH

328 n₂t₂ê’hΔΔtê[VxlsxVH2019TH

327 n₂t₂ê’hΔΔtêYVzipVH2019TH

326 n₂t₂ê’hΔΔtêYVznpVH2020TH

325 “₂blΔêYV v’ VH2020TH

324 n₂t₂ê’hΔΔtêYVp≥αVH2019TH

323 n₂t₂ê’hΔΔtêZVZszVH2019TH

322 “₂blΔêYV v’ VH2019TH

321 n₂t₂ê’hΔΔtêYV≥ocxVH2018TH

320 n₂t₂ê’hΔΔtêZVp≥αVH2018TH

319 n₂t₂ê’hΔΔtêYVp≥αVH2019TH

318 n₂t₂ê’hΔΔtêZVzipVH2019TH

317 “₂blΔêYVxlsVH2019TH

316 n₂t₂ê’hΔΔtêYVZszVH2019TH

315 n₂t₂ê’hΔΔtêYVZszVH2019TH

314 n₂t₂ê’hΔΔtêZVZszVH2019TH

313 n₂t₂ê’hΔΔtê[VZszVH2019TH

312 n₂t₂ê’hΔΔtê]VZszVH2019TH
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311 n₂t₂ê’hΔΔtê_VZszVH2019TH

310 n₂t₂ê’hΔΔtê6VZszVH2019TH

309 n₂t₂ê’hΔΔtêaVZszVH2019TH

308 n₂t₂ê’hΔΔtêbVZszVH2019TH

307 n₂t₂ê’hΔΔtêYVznpVH2019TH

306 n₂t₂ê’hΔΔtêZVZszVH2019TH

305 “₂blΔêYVxlsVH2019TH

304 “₂blΔêZV v’VH2019TH

303 n₂t₂ê’hΔΔtêYVp≥αVH2020TH

302 n₂t₂ê’hΔΔtêZVp≥αVH2020TH

301 n₂t₂ê’hΔΔtê[Vp≥αVH2020TH

300 “₂blΔêYVp≥αVH2020TH

299 “₂blΔêZVxlsxVH2020TH

298 n₂t₂ê’hΔΔtêYVznpVH2020TH

297 zrΔsΔnt₂tionêYVznpVH2018TH

296 zrΔsΔnt₂tionêZVp≥αVH2018TH

295 “₂blΔêYVxlsxVH2018TH

294 n₂t₂ê’hΔΔtêYVxlsxVH2020TH

(2020-2019)
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293 n₂t₂ê’hΔΔtêZV≥ocxVH2020TH

292 n₂t₂ê’hΔΔtêYVZszVH2018TH

291 n₂t₂ê’hΔΔtêZV v’VH2018TH

290 n₂t₂ê’hΔΔtê[V v’VH2018TH

289 n₂t₂ê’hΔΔtê]V v’VH2018TH

288 n₂t₂ê’hΔΔtê_V v’VH2018TH

287 n₂t₂ê’hΔΔtê6V v’VH2018TH

286 n₂t₂ê’hΔΔtêaV v’VH2018TH

285 n₂t₂ê’hΔΔtêbVZszVH2018TH

284 xΔtworkH‘ΔconstructionH₂n≥Hwo≥ΔllinβHw₂≥ΔH‘Δpro≥uciblΔHwithHmopΔ≥VVH2022THYZTH 0

283 monstr₂intUl₂sΔ≥Hwo≥ΔlinβHoαHni₂tomsHwΔt₂bolismH₂n≥HQu₂ntit₂tivΔHlioloβyHkppro₂chΔsVH2022THaa_UbXb

282 wΔt₂bolicHαluxHsimul₂tionHoαHmicrobi₂lHsystΔmsHb₂sΔ≥HonHoptim₂lHpl₂nninβH₂lβorithmsVH2022TH 0

281 mombin₂tionHoαHqΔnomΔU’c₂lΔHwo≥ΔlsH₂n≥HliorΔ₂ctorHnyn₂micsHtoHyptimizΔHthΔHzro≥uctionHoαH
mommo≥ityHmhΔmic₂lsVVH2022THcTHb__a[_

280 niscovΔrinβHmircul₂rHzrocΔssH’olutionsHthrouβhHkutom₂tΔ≥H‘Δ₂ctionHxΔtworkHyptimiz₂tionVH

279 ’ystΔmsHlioloβyHinHzΔrio≥ontitisVH2022TH[TH

278 ’ystΔmsHbioloβyH₂ppro₂chHtoHαunction₂llyH₂ssΔssHthΔHp₂nβΔnomΔHrΔvΔ₂lsHβΔnΔticH≥ivΔrsityHwithH
≥iscrimin₂toryHpowΔrVVH2022THYYcTHΔZYYc[c6YYc 1

277 zrinciplΔsTH“oolsTH₂n≥Hkpplic₂tionsHoαH’ynthΔticHmonsorti₂H“ow₂r≥HwicrobiomΔHonβinΔΔrinβVH2022THYc_UZYb

276 ‘ΔconstructionHoαH₂HqΔnomΔU’c₂lΔHwΔt₂bolicHxΔtworkHαorH’hΔw₂nΔll₂HonΔi≥ΔnsisHw‘UYH₂n≥Hkn₂lysisH
oαHitsHwΔt₂bolicHzotΔnti₂lHαorHlioΔlΔctrochΔmic₂lH’ystΔmsVH2022THYXTH 0
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275 zhΔnotypΔUcΔntricHmo≥ΔlinβHαorHr₂tion₂lHmΔt₂bolicHΔnβinΔΔrinβVVH2022TH

274 oluci≥₂tinβHrum₂nHwilkHyliβos₂cch₂ri≥ΔHbiosynthΔticHβΔnΔsHthrouβhHnΔtworkUb₂sΔ≥HmultiUomicsH
intΔβr₂tionVVH2022THY[THZ]__ 1

273 promHαruitHβrowthHtoHripΔninβHinHpl₂nt₂indH₂Hc₂rΔαulHb₂l₂ncΔHbΔtwΔΔnHc₂rbohy≥r₂tΔHsynthΔsisH₂n≥H
brΔ₂k≥ownVVH2022TH 0

272 vipi≥HΔxposurΔH₂ctiv₂tΔsHβΔnΔHΔxprΔssionHch₂nβΔsH₂ssoci₂tΔ≥HwithHΔstroβΔnHrΔcΔptorHnΔβ₂tivΔH
brΔ₂stHc₂ncΔrVVH2022THbTH_c 0

271 wΔt₂bolicHp₂thw₂yHΔnβinΔΔrinβHαorHthΔHnonUβrowthU₂ssoci₂tΔ≥Hsuccin₂tΔHpro≥uctionHinHoschΔrichi₂H
coliHb₂sΔ≥HonHαluxHsolutionHsp₂cΔVVH2022TH 0

270 wo≥ΔlinβH‘Δ₂ctivΔH’pΔciΔsHwΔt₂bolismHinHmolorΔct₂lHm₂ncΔrHαorHs≥ΔntiαyinβHwΔt₂bolicH“₂rβΔtsH₂n≥H
nΔvisinβH“hΔr₂pΔuticsVH

269 nΔsiβnTHkn₂lysisTH₂n≥HsmplΔmΔnt₂tionHoαH₂HxovΔlHliochΔmic₂lHz₂thw₂yHαorHothylΔnΔHqlycolH
zro≥uctionHinHVVH2022THYYTHYacXUYbXX 0

268 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβHinH₂ntimicrobi₂lHph₂rm₂coloβyVH2022THZTHYXXXZY 0

267 pluxHl₂l₂ncΔHxΔtworkHoxp₂nsionHzrΔ≥ictsH’t₂βΔU’pΔciαicHrum₂nHzΔriêsmpl₂nt₂tionHombryoH
wΔt₂bolismVH 0

266 zrΔ≥ictinβHwΔt₂bolicHk≥₂pt₂tionH”n≥ΔrHnyn₂micH’ubstr₂tΔHmon≥itionsH”sinβH₂H
‘ΔsourcΔUnΔpΔn≥ΔntHuinΔticHwo≥ΔldHkHm₂sΔH’tu≥yH”sinβH’₂cch₂romycΔsHcΔrΔvisi₂ΔVH2022THcTH 0

265 ocoloβic₂lHmo≥ΔllinβH₂ppro₂chΔsHαorHprΔ≥ictinβHΔmΔrβΔntHpropΔrtiΔsHinHmicrobi₂lHcommunitiΔsVVH
2022TH 5

264 wΔt₂bolicHwo≥ΔlinβHoαH—inΔHpΔrmΔnt₂tionH₂tHqΔnomΔH’c₂lΔVH2022TH[c_U]_]

263 wicrobi₂lHmΔt₂bolismHoαH₂rom₂ticHpollut₂ntsdHriβhUthrouβhputHywsm’H₂n≥HmΔt₂bolicHΔnβinΔΔrinβH
αorHΔααiciΔntHbiorΔmΔ≥i₂tionVH2022THY_YUYcc 0

262 kn₂lysisH₂n≥Hmo≥ΔlinβHtoolsHoαHmΔt₂bolicHαluxVH2022TH]_U6b

261 kHzr₂ctic₂lHqui≥ΔHtoHsntΔβr₂tinβHwultimo≥₂lHw₂chinΔHvΔ₂rninβH₂n≥HwΔt₂bolicHwo≥ΔlinβVH2022THbaUYZZ 0

260 wΔt₂bolicHΔnβinΔΔrinβdHtoolsHαorHp₂thw₂yHrΔwirinβH₂n≥Hv₂luΔHcrΔ₂tionVH2022TH[UZ6

259 mryptoHconsumΔrsâ��HpΔrson₂lityHtr₂itsTH₂n≥HthΔHimp₂ctHoαHbr₂n≥HpΔrson₂lityHonHcryptocurrΔnciΔsâ��H
i≥ΔntityVH2022TH

258 qrowthHph₂sΔHΔstim₂tionHαorH₂bun≥₂ntHb₂ctΔri₂lHpopul₂tionsHs₂mplΔ≥Hlonβitu≥in₂llyHαromHhum₂nH
stoolHmΔt₂βΔnomΔsVH 0
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257 wΔtho≥HαorHqu₂ntiαyinβHthΔHmΔt₂bolicHboun≥₂ryHαluxΔsHoαHcΔllHculturΔsHinHl₂rβΔHcohortsHbyHhiβhH
rΔsolutionHhy≥rophilicHliqui≥Hchrom₂toβr₂phyHm₂ssHspΔctromΔtryVH

256 mh₂r₂ctΔrizinβHmΔt₂bolismHαromHbulkH₂n≥HsinβlΔUcΔllH‘xkUsΔqH≥₂t₂HusinβHwo“kpluxVH

255 ox₂mininβHorβ₂nicH₂ci≥Hpro≥uctionHpotΔnti₂lH₂n≥HβrowthUcouplΔ≥Hstr₂tΔβiΔsHinHsss₂tchΔnki₂H
oriΔnt₂lisHusinβHconstr₂intUb₂sΔ≥Hmo≥ΔlinβVH

254 monstructionHoαHwultisc₂lΔHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlsdHpr₂mΔworksH₂n≥Hmh₂llΔnβΔsVH2022THYZTHaZY 1

253 kHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαHmupri₂vi≥usHnΔc₂torHrY6HintΔβr₂tΔ≥HwithH“r₂ns’H₂n≥H
tr₂nscriptomicH≥₂t₂HrΔvΔ₂lsHmΔt₂bolicHinsiβhtsHαorHbiotΔchnoloβic₂lH₂pplic₂tionsVH2022THYbTHΔYXYXYX6 0

252 wΔt₂bolicH‘ΔwirinβH₂n≥Hmultiv₂tionHyptimiz₂tionHαorHzhotosynthΔticHlioαuΔlHzro≥uctionHinH
my₂nob₂ctΔri₂VH2022TH]_UbX

251 sntΔβr₂tinβHprotΔomicH≥₂t₂HwithHmΔt₂bolicHmo≥ΔllinβHprovi≥ΔsHinsiβhtHintoHkΔyHp₂thw₂ysHoαH
lor≥ΔtΔll₂HpΔrtussisHbioαilmsVH

250 nyn₂micHβΔnomΔUsc₂lΔHmo≥ΔlinβHoαH’₂cch₂romycΔsHcΔrΔvisi₂ΔHunr₂vΔlsHmΔch₂nismsHαorHhiβhΔrH
₂lcoholH₂n≥HΔstΔrHαorm₂tionH≥urinβH₂lcoholicHαΔrmΔnt₂tionVH

249 kHstu≥yHoαH₂H≥i₂uxicHβrowthHΔxpΔrimΔntHusinβH₂nHΔxp₂n≥Δ≥H≥yn₂micHαluxHb₂l₂ncΔHαr₂mΔworkVH

248 nu₂lHtr₂nscriptomΔHb₂sΔ≥HrΔconstructionHoαH’₂lmonΔll₂Uhum₂nHintΔβr₂tΔ≥HmΔt₂bolicHnΔtworkHtoH
scrΔΔnHpotΔnti₂lH≥ruβHt₂rβΔtsVH2022THYaTHΔXZ6bbbc 0

247 moor≥in₂tionHoαHmcpkH₂n≥Hmo≥YHrΔβul₂torsHinH’t₂phylococcusH₂urΔusH”’k[XXHstr₂insVH

246 oxplorinβHthΔHmΔt₂bolicHl₂n≥sc₂pΔHoαHp₂ncrΔ₂ticH≥uct₂lH₂≥Δnoc₂rcinom₂HcΔllsHusinβHβΔnomΔUsc₂lΔH
mΔt₂bolicHmo≥ΔlinβVH2022THYX]]b[ 0

245
wultiUymicsHsntΔβr₂tivΔHkn₂lysisHmouplΔ≥HtoHmontrolH“hΔoryH₂n≥Hmomput₂tion₂lH’imul₂tionHoαH₂H
qΔnomΔU’c₂lΔHmΔt₂bolicHwo≥ΔlH‘ΔvΔ₂lHmontrollinβHlioloβic₂lH’witchΔsHinHrum₂nHkstrocytΔsH”n≥ΔrH
z₂lmiticHkci≥Usn≥ucΔ≥HvipotoxicityVH2022THZTH

244 ‘ΔconstructionHoαHthΔHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlHoαH’₂cch₂ropolyspor₂HΔrythr₂Δ₂H₂n≥HstsH
kpplic₂tionHinHthΔHyvΔrpro≥uctionHoαHorythromycinVH2022THYZTH_Xc 0

243 krtiαici₂lHnΔur₂lHnΔtworksHΔn₂blΔHβΔnomΔUsc₂lΔHsimul₂tionsHoαHintr₂cΔllul₂rHsiβn₂linβVH2022THY[TH 1

242 nΔHnovoHbiosynthΔsisHoαHrubusosi≥ΔH₂n≥HrΔb₂u≥iosi≥ΔsHinHΔnβinΔΔrΔ≥HyΔ₂stsVH2022THY[TH 1

241 “rimminβHβΔnΔH≥ΔlΔtionHstr₂tΔβiΔsHαorHβrowthUcouplΔ≥Hpro≥uctionHinHconstr₂intUb₂sΔ≥HmΔt₂bolicH
nΔtworksdH“rimq≥ΔlVH2022THYUYX

240 w₂chinΔHlΔ₂rninβUβui≥Δ≥HΔv₂lu₂tionHoαHΔxtr₂ctionH₂n≥Hsimul₂tionHmΔtho≥sHαorHc₂ncΔrH
p₂tiΔntUspΔciαicHmΔt₂bolicHmo≥ΔlsVH2022THZXTH[X]YU[X_Z 0
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239 wΔt₂bolicHsystΔmsH₂n₂lysisHi≥ΔntiαiΔsH₂HnovΔlHmΔch₂nismHcontributinβHtoHshockHinHp₂tiΔntsHwithH
on≥othΔliop₂thyHoαH“r₂um₂HPoo“QHinvolvinβHthrombox₂nΔHkZH₂n≥Hv“m]VH2022THYXXYY_ 1

238 wΔtho≥sHαorHQu₂ntiαyinβHthΔHwΔt₂bolicHloun≥₂ryHpluxΔsHoαHmΔllHmulturΔsHinHv₂rβΔHmohortsHbyH
riβhU‘ΔsolutionHry≥rophilicHviqui≥Hmhrom₂toβr₂phyHw₂ssH’pΔctromΔtryVH 1

237 vinΔ₂rHproβr₂mminβHb₂sΔ≥HβΔnΔHΔxprΔssionHmo≥ΔlHPvzwUqowQHprΔ≥ictsHthΔHc₂rbonHsourcΔHαorH
l₂cillusHsubtilisVH2022THZ[TH

236
mh₂r₂ctΔrizinβHthΔHsntΔrpl₂yHoαH‘ubiscoH₂n≥HxitroβΔn₂sΔHonzymΔsHinH
kn₂ΔrobicUzhotohΔtΔrotrophic₂llyHqrownH‘ho≥opsΔu≥omon₂sHp₂lustrisHmqkXXcHthrouβhH₂H
qΔnomΔU’c₂lΔHwΔt₂bolicH₂n≥HoxprΔssionHwo≥ΔlVH

235 kHsc₂l₂blΔTHopΔnUsourcΔHimplΔmΔnt₂tionHoαH₂Hl₂rβΔUsc₂lΔHmΔch₂nisticHmo≥ΔlHαorHsinβlΔHcΔllH
proliαΔr₂tionH₂n≥H≥Δ₂thHsiβn₂linβVH2022THY[TH 0

234 m₂ncΔrHcΔllsH≥ΔpΔn≥HonHΔnvironmΔnt₂lHlipi≥sHαorHproliαΔr₂tionHwhΔnHΔlΔctronH₂ccΔptorsH₂rΔHlimitΔ≥VH 0

233 kn₂lyzinβH₂n≥H‘ΔsolvinβHsnαΔ₂sibilityHinHpluxHl₂l₂ncΔHkn₂lysisHoαHwΔt₂bolicHxΔtworksVH2022THYZTH_b_

232 kHpipΔlinΔHαorHthΔHrΔconstructionH₂n≥HΔv₂lu₂tionHoαHcontΔxtUspΔciαicHhum₂nHmΔt₂bolicHmo≥ΔlsH₂tH₂H
l₂rβΔUsc₂lΔVH2022THYbTHΔYXXcZc] 0

231 ’t₂n≥₂r≥iz₂tionHoαHrum₂nHwΔt₂bolicH’toichiomΔtricHwo≥ΔlsdHmh₂llΔnβΔsH₂n≥HnirΔctionsVHZTH

230 prHsΔnsinβHcontrolsHtissuΔHinαl₂mm₂tionHbyHmo≥ul₂tinβHcΔllul₂rHmΔt₂bolismH₂n≥HΔn≥oUlysosom₂lH
αunctionHoαHimmunΔHcΔllsVH 2

229 v₂ctob₂cillusHrh₂mnosusHcolonis₂tionH₂nt₂βonizΔsHm₂n≥i≥₂H₂lbic₂nsHbyHαorcinβHmΔt₂bolicH
₂≥₂pt₂tionsHth₂tHcompromisΔHp₂thoβΔnicityVH2022THY[TH 3

228 ’kvk‘omyxHconnΔctsHthΔHktl₂nticHs₂lmonHβΔnomΔHtoHβrowthH₂n≥HαΔΔ≥HΔααiciΔncyVH2022THYbTHΔYXYXYc] 0

227 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔllinβHΔn₂blΔsH≥ΔciphΔrinβHΔth₂nolHmΔt₂bolismHvi₂HthΔH₂cryl₂tΔH
p₂thw₂yHinHthΔHpropion₂tΔUpro≥ucΔrHkn₂ΔrotiβnumHnΔopropionicumVH2022THZYTH 1

226 kcΔtylUmokHsynthΔsisHthrouβhH₂HbicyclicHc₂rbonUαixinβHp₂thw₂yHinHβ₂sUαΔrmΔntinβHb₂ctΔri₂VH 0

225 mompΔtitionHαorHnutriΔntsHincrΔ₂sΔsHinv₂sionHrΔsist₂ncΔH≥urinβH₂ssΔmblyHoαHmicrobi₂lHcommunitiΔsVH 0

224 wo≥ΔllinβHthΔHmΔt₂bolicHconsΔquΔncΔsHoαH₂ntimicrobi₂lHΔxposurΔVH

223 qΔnomΔU—i≥ΔHkn₂lysisHoαHYΔ₂stHwΔt₂bolicHmyclΔHthrouβhHwΔt₂bolicHxΔtworkHwo≥ΔlsH‘ΔvΔ₂lsH
’upΔriorityHoαHsntΔβr₂tΔ≥Hk“kmUsΔqHn₂t₂HovΔrH‘xkUsΔqHn₂t₂VH

222 ry₂luronicH₂ci≥HbiosynthΔsisHpromotΔsH₂nHinv₂sivΔTHstΔmUlikΔHc₂ncΔrHcΔllHphΔnotypΔHbyHbro₂≥lyH
₂ltΔrinβHmΔt₂bolismVH
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221 qΔnomΔUsc₂lΔHmo≥ΔlinβHoαHthΔHprim₂ryUspΔci₂lizΔ≥HmΔt₂bolismHintΔrα₂cΔVH2022TH6bTHYXZZ]]

220 k≥v₂ncΔsHinHconstr₂intUb₂sΔ≥Hmo≥ΔlsdHmΔtho≥sHαorHimprovΔ≥HprΔ≥ictivΔHpowΔrHb₂sΔ≥HonHrΔsourcΔH
₂lloc₂tionHconstr₂intsVH2022TH6bTHYXZY6b 0

219 wo≥ΔlsHoαHmΔllul₂rHwΔt₂bolismHαromH’inβlΔHmΔllHoxprΔssionHn₂t₂H‘ΔvΔ₂lsHmΔllH“ypΔH’pΔciαicH
wΔt₂bolicHrΔtΔroβΔnΔityVH

218 ‘ΔconstructionHoαHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlHαorHr₂nsΔnul₂Hpolymorph₂H”sinβH‘k–oxVH2022THZaYUZcX

217 oxplorinβHthΔHmΔt₂bolicHvΔrs₂tilityHoαHcy₂nob₂ctΔri₂HαorH₂nHΔmΔrβinβHc₂rbonUnΔutr₂lHbioΔconomyVH
2022THY6_UYba

216 wo≥ΔlUb₂sΔ≥H≥rivinβHmΔch₂nismH₂n₂lysisHαorHbutyricH₂ci≥Hpro≥uctionHinHmlostri≥iumHtyrobutyricumVH
2022THY_TH 0

215 ‘ΔconstructionHoαH₂Hc₂t₂loβuΔHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsHwithHΔnzym₂ticHconstr₂intsHusinβH
qomuyHZVXVH2022THY[TH 0

214 qΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHmo≥ΔlHoαHoriochΔirHsinΔnsisHicr₂b]66_H₂n≥Hnutrition₂lH
rΔquirΔmΔntH₂n₂lysisVH2022THZ[TH

213 onzymΔH₂ctivityHproαilinβHαorHphysioloβic₂lHphΔnotypinβHwithinHαunction₂lHphΔnomicsdHpl₂ntHβrowthH
₂n≥HstrΔssHrΔsponsΔsVH 1

212 wultiUybjΔctivΔHyptimiz₂tionHoαHwicro₂lβ₂ΔHwΔt₂bolismdHknHovolutivΔHklβorithmHl₂sΔ≥HonHplkVH
2022THYZTH6X[

211 “Δ₂sinβHoutHwissinβH‘Δ₂ctionsHinHqΔnomΔUsc₂lΔHwΔt₂bolicHxΔtworksHthrouβhHnΔΔpHvΔ₂rninβVH

210 ”n≥Δrst₂n≥inβHthΔH₂≥₂ptivΔHl₂bor₂toryHΔvolutionHoαHmultiplΔHstrΔssUrΔsist₂ntHyΔ₂stHstr₂insHbyH
βΔnomΔHsc₂lΔHmo≥ΔlinβVH

209 kHunivΔrs₂lH≥yn₂mic₂lHmΔt₂bolicHmo≥ΔlHrΔprΔsΔntinβHmixotrophicHβrowthHoαHmhlorΔll₂HspVH

208 wΔt₂bolicHmo≥ΔlinβUb₂sΔ≥H≥ruβHrΔpurposinβHinHqliobl₂stom₂VH2022THYZTH 0

207 “imΔUyptim₂lHk≥₂pt₂tionHinHwΔt₂bolicHxΔtworkHwo≥ΔlsVHcTH

206 qΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHmo≥ΔlsdHαromHαirstUβΔnΔr₂tionHtoHnΔxtUβΔnΔr₂tionVH 1

205 –₂li≥₂tΔ≥HsnH’ilicoHzopul₂tionHwo≥ΔlHoαHoschΔrichi₂HcoliVH

204 —hithΔrHmhΔmic₂lHonβinΔΔrinβiVH
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203 xonlinΔ₂rHwultiUybjΔctivΔHpluxHl₂l₂ncΔHkn₂lysisHoαHthΔH—₂rburβHoααΔctVH2022THYYYZZ[

202 monstr₂intUl₂sΔ≥H‘ΔconstructionH₂n≥Hkn₂lysΔsHoαHwΔt₂bolicHwo≥ΔlsdHypΔnU’ourcΔHzythonH“oolsH
₂n≥Hkpplic₂tionsHtoHm₂ncΔrVHYZTH

201 ”n≥Δrst₂n≥inβHrwpHsnhibitionHonHYΔ₂stHqrowthHmouplΔ≥HwithHoth₂nolHzro≥uctionHαorHthΔH
smprovΔmΔntHoαHlioUl₂sΔ≥Hsn≥ustri₂lHzrocΔssΔsVH2022TH 0

200 sntΔrroβ₂tinβHthΔHΔααΔctHoαHΔnzymΔHkinΔticsHonHmΔt₂bolismHusinβH≥iααΔrΔnti₂blΔHconstr₂intUb₂sΔ≥H
mo≥ΔlsVH

199 wo≥ΔllinβHthΔHαitnΔssHl₂n≥sc₂pΔsHoαH₂H’m‘₂wbvo≥HyΔ₂stHβΔnomΔVH2022THZYcTHYX]a[X 0

198 n₂t₂U≥rivΔnH₂n≥Hmo≥ΔlUβui≥Δ≥HsystΔm₂ticHαr₂mΔworkHαorHmΔ≥i₂H≥ΔvΔlopmΔntHinHmryHcΔllHculturΔVH
2022THa[THYY]UYZ[ 0

197 niβit₂lHmo≥ΔlsHinHbiotΔchnoloβydH“ow₂r≥sHmultiUsc₂lΔHintΔβr₂tionH₂n≥HimplΔmΔnt₂tionVH2022TH6XTHYXbXY_ 1

196 sronH₂v₂il₂bilityHΔnh₂ncΔsHthΔHcΔllul₂rHΔnΔrβΔticsHoαH₂ΔrobicHoschΔrichi₂HcoliHculturΔsHwhilΔH
uprΔβul₂tinβH₂n₂ΔrobicHrΔspir₂toryHch₂insVH2022THaYTHYYUZX 0

195 —holΔUbo≥yHmΔt₂bolicHmo≥ΔllinβHprΔ≥ictsHisolΔucinΔH≥ΔpΔn≥ΔncyHoαH’k‘’Umo–UZHrΔplic₂tionVH2022TH 0

194 k≥v₂ncΔsH₂n≥H₂pplic₂tionsHoαHm₂chinΔHlΔ₂rninβH₂n≥HintΔlliβΔntHoptimiz₂tionH₂lβorithmsHinH
βΔnomΔUsc₂lΔHmΔt₂bolicHnΔtworkHmo≥ΔlsVH

193 onβinΔΔrinβHoαHzsΔu≥omon₂sHputi≥₂HαorH₂ccΔlΔr₂tΔ≥HcoUutiliz₂tionHoαHβlucosΔH₂n≥HcΔllobiosΔHyiΔl≥sH
₂ΔrobicHovΔrpro≥uctionHoαHpyruv₂tΔHΔxpl₂inΔ≥HbyH₂nHupβr₂≥Δ≥HmΔt₂bolicHmo≥ΔlVH

192 momp₂r₂tivΔHβΔnomΔUsc₂lΔHconstr₂intUb₂sΔ≥HmΔt₂bolicHmo≥ΔlinβHrΔvΔ₂lsHkΔyHliαΔstylΔHαΔ₂turΔsHoαH
pl₂ntU₂ssoci₂tΔ≥HzsΔu≥omon₂sHsppVVH

191 omΔrβinβHmΔt₂bolomicHtoolsHtoHstu≥yHc₂ncΔrHmΔt₂st₂sisVH2022TH 1

190 zhΔnotypicHrΔsponsΔHoαHyΔ₂stHmΔt₂bolicHnΔtworkHtoH₂v₂il₂bilityHoαHprotΔinoβΔnicH₂minoH₂ci≥sVH

189 kHsynthΔticHmZH₂uxotrophHoαHzsΔu≥omon₂sHputi≥₂HαorHΔvolution₂ryHΔnβinΔΔrinβHoαH₂ltΔrn₂tivΔHsuβ₂rH
c₂t₂bolicHroutΔsVH

188 wultiUomicsHproαilinβHoαHthΔHcol≥HtolΔr₂ntHwonor₂phi≥iumHminutumHZ6lUkwHinHrΔsponsΔHtoH₂bioticH
strΔssVH2022TH66THYXZac]

187 mh₂r₂ctΔrizinβHcontrolHoαHmΔmoryHmnbH“HcΔllH≥iααΔrΔnti₂tionHbyHl“lUZpHtr₂nscriptionHα₂ctorHZbtbZXVH

186 ’tu≥yHoαHwΔt₂bolicHpluxHnistributionHinH‘icΔHPyryz₂Hs₂tiv₂QHmulturΔsHαorH’t₂rchHzro≥uctionVH2022TH[YTH
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185 ‘₂pi≥U’vHi≥ΔntiαiΔsHsynthΔticHlΔth₂lHsΔtsHwithH₂nH₂rbitr₂ryHc₂r≥in₂lityVH2022THYZTH 0

184 ’inβlΔUcΔllH‘xkUsΔquΔncinβHi≥ΔntiαiΔsH₂ntiUc₂ncΔrHimmunΔHphΔnotypΔsHinHthΔHΔ₂rlyHlunβHmΔt₂st₂ticH
nichΔH≥urinβHbrΔ₂stHc₂ncΔrVH 0

183 lioinαorm₂ticsH₂n≥HwΔt₂bolicHαluxH₂n₂lysisHhiβhliβhtH₂HnΔwHmΔch₂nismHinvolvΔ≥HinHl₂ct₂tΔHoxi≥₂tionH
inHmlostri≥iumHtyrobutyricumVH

182 xuclΔob₂sΔH₂≥≥uctUcont₂ininβHmΔt₂bolitΔsH₂rΔHw‘YHliβ₂n≥sHth₂tHstimul₂tΔHsΔlαUrΔ₂ctivΔHw‘Y“HcΔllsVH

181 yr₂llyH₂≥ministΔrΔ≥Hy≥orib₂ctΔrHl₂nΔusHimprovΔsHβlucosΔHcontrolH₂n≥Hinαl₂mm₂toryHproαilΔHinH
obΔsΔHmicΔHbyH≥ΔplΔtinβHcircul₂tinβHsuccin₂tΔVH2022THYXTH 4

180 plowqoxVH2022TH

179 zhΔnotypicHrΔsponsΔHoαHyΔ₂stHmΔt₂bolicHnΔtworkHtoH₂v₂il₂bilityHoαHprotΔinoβΔnicH₂minoH₂ci≥sVHcTH

178 w₂chinΔHlΔ₂rninβU₂ssistΔ≥H≥iscovΔryHoαHβrowthH≥ΔcisionHΔlΔmΔntsHbyHrΔl₂tinβHb₂ctΔri₂lHpopul₂tionH
≥yn₂micsHtoHΔnvironmΔnt₂lH≥ivΔrsityVHYYTH 0

177 kHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαHnrosophil₂HmΔl₂noβ₂stΔrHαorHintΔβr₂tivΔH₂n₂lysisHoαHbr₂inH
≥isΔ₂sΔsVH

176
sntΔβr₂tΔ≥HzroαilinβHoαHqr₂mUzositivΔH₂n≥Hqr₂mUxΔβ₂tivΔHzrobioticHqΔnomΔsTHzrotΔomΔsH₂n≥H
wΔt₂bolomΔsH‘ΔvΔ₂lΔ≥H’m₂llHwolΔculΔsHwithHniααΔrΔnti₂lHqrowthHsnhibitionHoαH
kntimicrobi₂lU‘Δsist₂ntHz₂thoβΔnsVHYUZ[

0

175 pluxomicsoxplorΔrdHniααΔrΔnti₂lHvisu₂lH₂n₂lysisHoαHpluxH’₂mplinβHb₂sΔ≥HonHwΔt₂bolomicsVH2022THYXbTHYYUZY 0

174 wΔt₂bolicHαluxH₂n₂lysisdH₂HcomprΔhΔnsivΔHrΔviΔwHonHs₂mplΔHprΔp₂r₂tionTH₂n₂lytic₂lHtΔchniquΔsTH≥₂t₂H
₂n₂lysisTHcomput₂tion₂lHmo≥ΔllinβTH₂n≥Hm₂inH₂pplic₂tionH₂rΔ₂sVH2022THYZTHZ__ZbUZ__]b 0

173 vinkinβHprocΔssH₂n≥HmΔt₂bolicHmo≥ΔllinβHαorHthΔHΔstim₂tionHoαHc₂rbonHαluxH≥istributionHinH
morynΔb₂ctΔriumHβlut₂micumHβrowthHinHspΔntHsulαitΔHliquorVH2022TH__THZZbUZ[[ 0

172 zroblΔmsHinHthΔHnΔvΔlopmΔntHoαHoααiciΔntHliotΔchnoloβyHαorHthΔH’ynthΔsisHoαH–₂lu₂blΔHmomponΔntsH
αromHwicro₂lβ₂ΔHliom₂ssVH2022TH_6TH]Z_U][c 0

171 ‘ΔconstructinβHuinΔticHwo≥ΔlsHαorHnyn₂mic₂lH’tu≥iΔsHoαHwΔt₂bolismHusinβHqΔnΔr₂tivΔHk≥vΔrs₂ri₂lH
xΔtworksVH2022TH]THaYXUaYc 0

170 ’ystΔm₂ticH₂ssΔssmΔntHoαHtΔmpl₂tΔUb₂sΔ≥HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsHcrΔ₂tΔ≥HwithHthΔHliqqH
sntΔβr₂tionH“oolVH2022THYcTH 0

169 lioinαorm₂ticsH₂n≥HwΔt₂bolicHαluxH₂n₂lysisHhiβhliβhtH₂HnΔwHmΔch₂nismHinvolvΔ≥HinHl₂ct₂tΔHoxi≥₂tionH
inHmlostri≥iumHtyrobutyricumVH 0

168 wo‘‘sxdHwot₂bolicHrΔβul₂tionHrulΔHsxαΔrΔncΔHαromHtimΔHsΔriΔsH≥₂t₂VH2022TH[bTHiiYZaUiiY[[ 0
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167 yptim₂lHΔnΔrβyH₂n≥HrΔ≥oxHmΔt₂bolismHinHthΔHcy₂nob₂ctΔriumH’ynΔchocystisHspVHzmmH6bX[VH 0

166 n₂t₂HzrocΔssinβH₂n≥Hkn₂lysisHinHw₂ssH’pΔctromΔtryUl₂sΔ≥HwΔt₂bolomicsVH2023THZXaUZ[c 0

165 kHwultisc₂lΔH’p₂tiotΔmpor₂lHwo≥ΔlHsnclu≥inβH₂H’witchHαromHkΔrobicHtoHkn₂ΔrobicHwΔt₂bolismH
‘Δpro≥ucΔsH’uccΔssionHinHthΔHo₂rlyHsnα₂ntHqutHwicrobiot₂VH 0

164 —h₂tHm₂kΔsH₂HrΔ₂ctionHnΔtworkHâ��chΔmic₂lâ��iVH2022THY]TH 0

163 wicrobi₂lHcont₂inmΔntH≥ΔvicΔdHkHpl₂tαormHαorHcomprΔhΔnsivΔH₂n₂lysisHoαHmicrobi₂lHmΔt₂bolismH
withoutHs₂mplΔHprΔp₂r₂tionVHY[TH 0

162 kccur₂tΔHαluxHprΔ≥ictionsHusinβHtissuΔUspΔciαicHβΔnΔHΔxprΔssionHinHpl₂ntHmΔt₂bolicHmo≥ΔlinβVH 0

161 w₂thΔm₂tic₂lHrΔconstructionHoαHthΔHmΔt₂bolicHnΔtworkHinH₂nHinUvitroHmultiplΔHmyΔlom₂Hmo≥ΔlVH 0

160 ‘ΔsΔ₂rchU≥rivΔnHΔ≥uc₂tiondHknHintro≥uctoryHcoursΔHtoHsystΔmsH₂n≥HsynthΔticHbioloβyVHZTH 0

159 sntΔrspΔciΔsHwΔt₂bolicHsntΔr₂ctionsHinH₂H’ynΔrβisticHmonsortiumHnrivΔHoααiciΔntHnΔβr₂≥₂tionHoαHthΔH
rΔrbici≥ΔHlromoxynilHyct₂no₂tΔVH2022THaXTHYY6Y[UYY6ZZ 0

158 sntΔr₂ctionHxΔtworksHkrΔHnrivΔnHbyHmommunityU‘ΔsponsivΔHzhΔnotypΔsHinH₂HmhitinUnΔβr₂≥inβH
monsortiumHoαH’oilHwicrobΔsVH 0

157 yptimiz₂tionH₂n≥H’c₂lΔU”pHoαHpΔrmΔnt₂tionHzrocΔssΔsHnrivΔnHbyHwo≥ΔlsVH2022THcTH]a[ 2

156 nΔHnovoHbiosynthΔsisHoαH˛–U₂mino₂≥ip₂tΔHvi₂HmultiUstr₂tΔβyHmΔt₂bolicHΔnβinΔΔrinβHinHoschΔrichi₂H
coliVH2022THYYTH 1

155 “r₂nscriptomicsH≥₂t₂HintΔβr₂tionHαorHcontΔxtUspΔciαicHmo≥ΔlinβHoαHktl₂nticHs₂lmonHmΔt₂bolismdH
αunction₂lHΔv₂lu₂tionHoαHmΔtho≥sHb₂sΔ≥HonHmΔt₂bolicHt₂sksVH 0

154 ov₂lu₂tinβHprotΔomΔH₂lloc₂tionHoαH’₂cch₂romycΔsHcΔrΔvisi₂ΔHphΔnotypΔsHwithHrΔsourcΔHb₂l₂ncΔH
₂n₂lysisVH 0

153 nyn₂micHuinΔticHwo≥ΔlsHm₂pturΔHmΔllUprΔΔHwΔt₂bolismHαorHsmprovΔ≥Hlut₂nolHzro≥uctionVH 0

152 snsiβhtHintoHthΔH‘Δl₂tionshipHbΔtwΔΔnHyr₂lHwicrobiot₂H₂n≥HthΔHsnαl₂mm₂toryHlowΔlHnisΔ₂sΔVH2022TH
YXTHYb6b 1

151 wΔt₂bolomicsdHqoinβHnΔΔpΔrTHqoinβHlro₂≥ΔrTHqoinβHpurthΔrVH2023THY__UYab 0

150 kHsynthΔticHmZH₂uxotrophHoαHzsΔu≥omon₂sHputi≥₂HαorHΔvolution₂ryHΔnβinΔΔrinβHoαH₂ltΔrn₂tivΔHsuβ₂rH
c₂t₂bolicHroutΔsVH2022THa]THb[Uca 0
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149 sntΔrroβ₂tinβHthΔHΔααΔctHoαHΔnzymΔHkinΔticsHonHmΔt₂bolismHusinβH≥iααΔrΔnti₂blΔHconstr₂intUb₂sΔ≥H
mo≥ΔlsVH2022THa]THaZUbZ 0

148 ‘ΔcΔntHcomput₂tion₂lH≥ruβHrΔpositioninβHstr₂tΔβiΔsH₂β₂instH’k‘’Umo–UZVH2022THZXTH_aY[U_aZb 0

147 ’ynthΔticHlioloβyH“oolsHinHmy₂nob₂ctΔri₂lHliotΔchnoloβydH‘ΔcΔntHnΔvΔlopmΔntsH₂n≥HypportunitiΔsVH
2022THYbYUZX[ 0

146 “hΔHαunction₂lHmicrobiomΔHoαHβr₂pΔvinΔHthrouβhoutHpl₂ntHΔvolution₂ryHhistoryH₂n≥HliαΔtimΔVH2022TH 1

145 snHsilicoH₂n₂lysisHoαHmΔt₂bolicHΔααΔctsHoαHbipol₂rH≥isor≥ΔrHonHprΔαront₂lHcortΔxHi≥ΔntiαiΔ≥H₂ltΔrΔ≥H
qklkTHβlut₂m₂tΔUβlut₂minΔHcyclΔTHΔnΔrβyHmΔt₂bolismH₂n≥H₂minoH₂ci≥HsynthΔsisHp₂thw₂ysVH 0

144 xowo“o dH₂HzythonHsoαtw₂rΔHαorHthΔHvisu₂lis₂tionHoαHthΔHnΔtworkHoαHmΔt₂bolicHΔxch₂nβΔsVH 0

143 onβinΔΔrΔ≥HsynthΔticHonΔUc₂rbonHαix₂tionHΔxcΔΔ≥sHyiΔl≥HoαHthΔHm₂lvinHmyclΔVH 0

142 punction₂lHnΔcompositionHoαHwΔt₂bolismH₂llowsH₂HsystΔmUlΔvΔlHqu₂ntiαic₂tionHoαHαluxΔsH₂n≥HprotΔinH
₂lloc₂tionHtow₂r≥sHspΔciαicHmΔt₂bolicHαunctionsVH 0

141 w₂chinΔHvΔ₂rninβH₂n≥Hrybri≥HwΔtho≥sHαorHwΔt₂bolicHz₂thw₂yHwo≥ΔlinβVH2023TH]YaU][c 2

140 mombininβH≥ΔnoisinβHoαH‘xkUsΔqH≥₂t₂H₂n≥HαluxHb₂l₂ncΔH₂n₂lysisHαorHclustΔrH₂n₂lysisHoαHsinβlΔHcΔllsVH
2022THZ[TH 0

139 wΔt₂bolicHmo≥ΔlinβHoαrΔrmΔti₂HillucΔnsl₂rv₂ΔHrΔsourcΔH₂lloc₂tionHαorHhiβhUv₂luΔHα₂ttyH₂ci≥H
pro≥uctionVH 0

138 snαΔrΔncΔHoαHmΔt₂bolicHαluxΔsHinHnutriΔntUlimitΔ≥HcontinuousHculturΔsdHkHw₂ximumHontropyH
₂ppro₂chHwithHminimumHinαorm₂tionVH2022THYX_]_X 0

137 kr≥uinoH’oαtH’ΔnsorHαorHwonitorinβH’chizochytriumHspVHpΔrmΔnt₂tionTH₂HzrooαHoαHmoncΔptHαorHthΔH
sn≥ustri₂lHkpplic₂tionHoαHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlsHinHthΔHmontΔxtHoαHzh₂rm₂H]VXVH2022THYXTHZZZ6 0

136 “ow₂r≥sH₂Hhybri≥HusΔrHintΔrα₂cΔHαorHthΔHvisu₂lHΔxplor₂tionHoαHl₂rβΔHbiomolΔcul₂rHnΔtworksHusinβH
virtu₂lHrΔ₂lityVH2022TH 0

135 monstructionH₂n≥Hkn₂lysisHoαH₂nHonzymΔUmonstr₂inΔ≥HwΔt₂bolicHwo≥ΔlHoαHmorynΔb₂ctΔriumH
βlut₂micumVH2022THYZTHY]cc 0

134 “hΔHchoicΔHoαHthΔHobjΔctivΔHαunctionHinHαluxHb₂l₂ncΔH₂n₂lysisHisHcruci₂lHαorHprΔ≥ictinβHrΔplic₂tivΔH
liαΔsp₂nsHinHyΔ₂stVH2022THYaTHΔXZa6YYZ 0

133 ‘ΔconstructΔ≥HqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlHmh₂r₂ctΔrizΔsHk≥₂ptivΔHwΔt₂bolicHpluxHmh₂nβΔsHinH
zΔriphΔr₂lHlloo≥HwononuclΔ₂rHmΔllsHinH’ΔvΔrΔHmy–snUYcHz₂tiΔntsVH2022THZ[THYZ]XX 0

132 “ow₂r≥sHthΔHhum₂nHn₂s₂lHmicrobiomΔdH’imul₂tinβHnVHpiβrumH₂n≥H’VH₂urΔusVHYZTH 0
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131 knHsnvΔstiβ₂tionHoαHthΔHoααΔctsHoαHxitr₂tΔHvsVHkmmoniumHonHzl₂ntsH”sinβHwΔt₂bolicHwo≥ΔlinβVH 0

130 —holΔUβΔnomΔHsΔquΔncinβH₂n≥HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβHoαHmhromoh₂lob₂ctΔrH
c₂n₂≥ΔnsisHb_lHtoHΔxplorΔHitsHs₂ltHtolΔr₂ncΔH₂n≥HbiotΔchnoloβic₂lHusΔVH2022THYYTH 0

129 ’ynthΔticHlioloβyHwΔΔtsHw₂chinΔHvΔ₂rninβVH2023THZYU[c 0

128 wkwlkdH₂Hmo≥ΔlU≥rivΔnTHconstr₂intUb₂sΔ≥HmultiomicHintΔβr₂tionHmΔtho≥VH 0

127 mlinic₂lHstr₂tiαic₂tionHimprovΔsHthΔH≥i₂βnosticH₂ccur₂cyHoαHsm₂llHomicsH≥₂t₂sΔtsHwithinHm₂chinΔH
lΔ₂rninβH₂n≥HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔllinβHmΔtho≥sVH2022THYX6Z]] 0

126 qΔnomΔUsc₂lΔHmo≥ΔlinβHoαHmhinΔsΔHh₂mstΔrHov₂ryHcΔllsHbyHhybri≥HsΔmiUp₂r₂mΔtricHαluxHb₂l₂ncΔH
₂n₂lysisVH2022TH]_THYbbcUYcX] 2

125 kHsystΔmsHtoxicoloβic₂lH₂n₂lysisHoαHoxybΔnzonΔHΔααΔctsHonHthΔHmΔt₂bolicHphysioloβyHoαH
ΔmbryoUl₂rv₂lHzΔbr₂αishHPn₂nioHrΔrioQVH2022THcTHYXX[Xb 0

124 moor≥in₂tionHoαHmcpkH₂n≥Hmo≥YH‘Δβul₂torsHinH’t₂phylococcusH₂urΔusH”’k[XXH’tr₂insVH 0

123 wΔt₂bolicHmo≥ΔlinβHoαHsinβlΔHbroncho₂lvΔol₂rHm₂croph₂βΔsHrΔvΔ₂lsHrΔβul₂torsHoαH
hypΔrinαl₂mm₂tionHinHmy–snUYcVH2022THZ_THYX_[Yc 1

122 wΔt₂bolomicsH₂n≥Hmo≥ΔllinβH₂ppro₂chΔsHαorHsystΔmsHmΔt₂bolicHΔnβinΔΔrinβVH2022THY_THΔXXZXc 1

121 zrotocolHαorHmk‘ywdHkHm₂chinΔHlΔ₂rninβHtoolHtoHprΔ≥ictHpostUtr₂nsl₂tion₂lHrΔβul₂tionHαromH
mΔt₂bolicHsiβn₂turΔsVH2022TH[THYXYacc 0

120 onβinΔΔrinβHoαHzsΔu≥omon₂sHputi≥₂HαorH₂ccΔlΔr₂tΔ≥HcoUutiliz₂tionHoαHβlucosΔH₂n≥HcΔllobiosΔHyiΔl≥sH
₂ΔrobicHovΔrpro≥uctionHoαHpyruv₂tΔHΔxpl₂inΔ≥HbyH₂nHupβr₂≥Δ≥HmΔt₂bolicHmo≥ΔlVH2023THa_THZcU]6 0

119 wo≥ul₂tionHoαHxutriΔntHzrΔcursorsHαorHmontrollinβHwΔt₂bolicHsnhibitorsHbyHqΔnomΔU’c₂lΔHpluxH
l₂l₂ncΔHkn₂lysisVH 0

118 lr₂inHΔnΔrβyHmΔt₂bolismHisHoptimizΔ≥HtoHminimizΔHthΔHcostHoαHΔnzymΔHsynthΔsisH₂n≥Htr₂nsportVH 0

117 zrΔ≥ictinβHthΔHimp₂ctHoαHtΔmpΔr₂turΔHonHmΔt₂bolicHαluxΔsHusinβHrΔsourcΔH₂lloc₂tionHmo≥ΔllinβdH
₂pplic₂tionHtoHpolyphosph₂tΔH₂ccumul₂tinβHorβ₂nismsVVH2022THYYc[6_ 0

116 βwm’tooldH₂utom₂tΔ≥HnΔtworkUb₂sΔ≥HtoolHtoHsΔ₂rchHαorHmΔt₂bolicHvulnΔr₂bilitiΔsHinHc₂ncΔrVH 0

115 “urnovΔrHnumbΔrHprΔ≥ictionsHαorHkinΔtic₂llyHunch₂r₂ctΔrizΔ≥HΔnzymΔsHusinβHm₂chinΔH₂n≥H≥ΔΔpH
lΔ₂rninβVH 0

114 sntΔβr₂tivΔH“Δ₂chinβHoαHwΔt₂bolicHwo≥ΔlinβH₂n≥HpluxHkn₂lysisHwithHsntΔr₂ctivΔHzythonHwo≥ulΔsVH 0
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113 momput₂tion₂lHkppro₂chΔsHtoHkssΔssHkbnorm₂lHwΔt₂bolismHinHklzhΔimΔrâ��sHnisΔ₂sΔH”sinβH
“r₂nscriptomicsVH2023THYa[UYbc 0

112 xΔtworkHloc₂tionH₂n≥HclustΔrinβHoαHβΔnΔticHmut₂tionsH≥ΔtΔrminΔHchronicityHinH₂HstylizΔ≥Hmo≥ΔlHoαH
βΔnΔticH≥isΔ₂sΔsVH2022THYZTH 0

111
‘Δβul₂torsHoαHqΔnΔticH‘iskHαorHthΔHzroβrΔssionHoαHxonU₂lcoholicHp₂ttyHvivΔrHnisΔ₂sΔHtoH
rΔp₂tocΔllul₂rHm₂rcinom₂dH‘ΔconstructionHoαH“r₂nscription₂lHxΔtworkH₂n≥H’iβn₂turΔUl₂sΔ≥H
wΔt₂bolicHzroαilinβVH2022TH

0

110 ‘ΔcΔntH₂≥v₂ncΔsHinHm₂chinΔHlΔ₂rninβH₂pplic₂tionsHinHmΔt₂bolicHΔnβinΔΔrinβVH2023TH6ZTHYXbX6c 1

109 wo≥ΔlinβHthΔHmΔt₂bolicH≥yn₂micsH₂tHthΔHβΔnomΔUsc₂lΔHbyHoptimizΔ≥HyiΔl≥H₂n₂lysisVH2023THa_THYYcUY[X 0

108 kHunivΔrs₂lH≥yn₂mic₂lHmΔt₂bolicHmo≥ΔlHrΔprΔsΔntinβHmixotrophicHβrowthHoαHmhlorΔll₂HspVHonHw₂stΔsVH
2023THZZcTHYYc[bb 0

107 nΔt₂ilΔ≥H₂n₂lysisHoαHmΔt₂bolismHrΔvΔ₂lsHβrowthUr₂tΔUpromotinβHintΔr₂ctionsHbΔtwΔΔnHkn₂ΔrostipΔsH
c₂cc₂ΔH₂n≥Hl₂ctΔroi≥ΔsHsppVVH2023THacTHYXZ6bX 0

106 w₂chinΔHlΔ₂rninβHinHbioprocΔssH≥ΔvΔlopmΔntdHαromHpromisΔHtoHpr₂cticΔVH2022TH 2

105 k≥v₂ncΔsHinHΔxpΔrimΔnt₂lH₂n≥Hcomput₂tion₂lHmΔtho≥oloβiΔsHαorHthΔHstu≥yHoαHmicrobi₂lUsurα₂cΔH
intΔr₂ctionsH₂tH≥iααΔrΔntHomicsHlΔvΔlsVHY[TH 0

104 qΔnΔtic₂llyHpΔrson₂lisΔ≥Horβ₂nUspΔciαicHmΔt₂bolicHmo≥ΔlsHinHhΔ₂lthH₂n≥H≥isΔ₂sΔVH2022THY[TH 0

103 kn₂lysisHoαHthΔHzropion₂tΔHwΔt₂bolismHinHl₂cillusHsubtilisH≥urinβH[Usn≥ol₂cΔticHzro≥uctionVH2022THYXTHZ[_Z 0

102 momputΔrUl₂sΔ≥HnΔsiβnHoαH₂HmΔllHp₂ctoryHαorHriβhUYiΔl≥Hmyti≥inΔHzro≥uctionVH2022THYYTH]YZ[U]Y[[ 0

101 n₂t₂H₂n₂lysisHβui≥ΔlinΔsHαorHsinβlΔUcΔllH‘xkUsΔqHinHbiomΔ≥ic₂lHstu≥iΔsH₂n≥Hclinic₂lH₂pplic₂tionsVH2022
THcTH 0

100 vonβitu≥in₂lHαluxHb₂l₂ncΔH₂n₂lysΔsHoαH₂Hp₂tiΔntHwithHmrohnâ��sH≥isΔ₂sΔHhiβhliβhtHmicrobiomΔH
mΔt₂bolicH₂ltΔr₂tionsVH 0

99 ’ystΔm₂ticHΔv₂lu₂tionHoαHβΔnomΔUwi≥ΔHmΔt₂bolicHl₂n≥sc₂pΔsHinHl₂cticH₂ci≥Hb₂ctΔri₂HrΔvΔ₂lsH≥iΔtUH₂n≥H
str₂inUspΔciαicHprobioticHi≥iosyncr₂siΔsVH2022TH]YTHYYYa[_ 0

98 winirΔviΔwdHonβinΔΔrinβHΔvolutionHtoHrΔconαiβurΔHphΔnotypicHtr₂itsHinHmicrobΔsHαorH
biotΔchnoloβic₂lH₂pplic₂tionsVH2022TH 0

97 monvΔrβΔntHkppro₂chΔsHtoHnΔlinΔ₂tΔHthΔHwΔt₂bolicH‘Δβul₂tionHoαH“umorHsnv₂sionHbyHry₂luronicH
kci≥HliosynthΔsisVHZZXZZZ] 0

96 “r₂nscriptomΔHβui≥Δ≥HmΔt₂bolicHnΔtworkH₂n₂lysisHrΔvΔ₂lsHrΔ₂rr₂nβΔmΔntsHoαHc₂rbonHαluxH
≥istributionHinxΔissΔri₂HβonorrhoΔ₂Δ≥urinβHnΔutrophilHcoUculturΔVH 0
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95 “hΔHnΔcΔssityHoαHconsi≥ΔrinβHΔnzymΔsH₂sHcomp₂rtmΔntsHinHconstr₂intUb₂sΔ≥HβΔnomΔUsc₂lΔH
mΔt₂bolicHmo≥ΔlsVH 0

94 wΔt₂bolicHrΔproβr₂mminβHinH‘hΔum₂toi≥HkrthritisH’ynovi₂lHpibrobl₂stsdHkHhybri≥Hmo≥ΔlinβH
₂ppro₂chVH2022THYbTHΔYXYX]Xb 0

93 monstructionHoαHmicrobi₂lHconsorti₂HαorHmicrobi₂lH≥Δβr₂≥₂tionHoαHcomplΔxHcompoun≥sVHYXTH 0

92 xonlinΔ₂rHproβr₂mminβHrΔαormul₂tionHoαH≥yn₂micHαluxHb₂l₂ncΔH₂n₂lysisHmo≥ΔlsVH2022THYXbYXY 0

91 pluxHb₂l₂ncΔH₂n₂lysisHoαHmΔt₂bolicHnΔtworksHαorHΔααiciΔntHΔnβinΔΔrinβHoαHmicrobi₂lHcΔllHα₂ctoriΔsVHYU[] 0

90 kHmicrobi₂lHcommunityHβrowthHmo≥ΔlHαorH≥yn₂micHphΔnotypΔHprΔ≥ictionsVH 0

89 witowousΔHisH₂Hmo≥ΔlHrΔconstructionHoαHmurinΔHmitochon≥ri₂lHmΔt₂bolismVH 0

88 kntioxi≥₂ntHqrΔΔnHp₂ctoriΔsdH“ow₂r≥H’ust₂in₂blΔHzro≥uctionHoαH–it₂minHoHinHzl₂ntHsnH–itroHmulturΔsVH 1

87 ”nvΔilinβH₂bun≥₂ncΔU≥ΔpΔn≥ΔntHmΔt₂bolicHphΔnotypΔsHoαHmicrobi₂lHcommunitiΔsVH 0

86 zrΔtΔrmHbirthHisH₂ssoci₂tΔ≥HwithHxΔnobioticsH₂n≥HprΔ≥ictΔ≥HbyHthΔHv₂βin₂lHmΔt₂bolomΔVH 0

85 kn₂lysisHoαHthΔHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαl₂cillusHsubtilistoH≥ΔsiβnHnovΔlHinUsilicoHstr₂tΔβiΔsH
αorHn₂tivΔH₂n≥HrΔcombin₂ntHvU₂sp₂r₂βin₂sΔHovΔrpro≥uctionVH 0

84 momprΔhΔnsivΔHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHoαHthΔHhum₂nHp₂thoβΔnHmryptococcusHnΔoαorm₂nsdH
kHpl₂tαormHαorHun≥Δrst₂n≥inβHp₂thoβΔnHmΔt₂bolismH₂n≥Hi≥ΔntiαyinβHnΔwH≥ruβHt₂rβΔtsVH[TH 0

83 snsiβhtsHintoHthΔHmΔt₂bolicHspΔciαicitiΔsHoαHp₂thoβΔnicHstr₂insHαromHthΔ‘₂lstoni₂Hsol₂n₂cΔ₂rumH
spΔciΔsHcomplΔxVH 0

82 s≥ΔntiαyinβHmΔt₂bolicHshiαtsHinHmrohnOsH≥isΔ₂sΔHusinβOHomicsU≥rivΔnHcontΔxtu₂lizΔ≥Hcomput₂tion₂lH
mΔt₂bolicHnΔtworkHmo≥ΔlsVH2023THY[TH 0

81 “hΔHphΔnotypΔH₂n≥HβΔnotypΔHoαHαΔrmΔnt₂tivΔHmicrobΔsVH 0

80 montΔxtU’pΔciαicHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔllinβH₂n≥HstsHkpplic₂tionHtoHthΔHkn₂lysisHoαH
my–snUYcHwΔt₂bolicH’iβn₂turΔsVH2023THY[THYZ6 0

79 knHkutom₂tΔ≥H’ciΔntistHtoHnΔsiβnH₂n≥HyptimizΔHwicrobi₂lH’tr₂insHαorHthΔHsn≥ustri₂lHzro≥uctionHoαH
’m₂llHwolΔculΔsVH 0

78 snvΔstiβ₂tionHoαHtwoHmΔt₂bolicHΔnβinΔΔrinβH₂ppro₂chΔsHαorHP‘T‘QUZT[Ubut₂nΔ≥iolHpro≥uctionHαromH
βlycΔrolHinHl₂cillusHsubtilisVH2023THYaTH 0
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77 kHxovΔlHklβorithmHtoHm₂lcul₂tΔHolΔmΔnt₂ryHwo≥ΔsdHkn₂lysisHoαm₂mpylob₂ctΔrHjΔjuniwΔt₂bolismVH 0

76 ‘Δ≥oxHintΔβr₂tionHoαHsiβn₂linβH₂n≥HmΔt₂bolismHinH₂HhΔ₂≥H₂n≥HnΔckHc₂ncΔrHmo≥ΔlHoαHr₂≥i₂tionH
rΔsist₂ncΔHusinβHmy’w‘yVHYZTH 0

75 lioinαorm₂ticsH₂n≥HmΔt₂bolicHαluxH₂n₂lysisHhiβhliβhtH₂HnΔwHmΔch₂nismHinvolvΔ≥HinHl₂ct₂tΔHoxi≥₂tionH
inHmlostri≥iumHtyrobutyricumVH 0

74 kHstu≥yHoαH₂H≥i₂uxicHβrowthHΔxpΔrimΔntHusinβH₂nHΔxp₂n≥Δ≥H≥yn₂micHαluxHb₂l₂ncΔHαr₂mΔworkVH2023TH
YbTHΔXZbXXaa 0

73 momp₂r₂tivΔHstu≥yHoαHtwoH’₂cch₂romycΔsHcΔrΔvisi₂ΔHstr₂insHwithHkinΔticHmo≥ΔlsH₂tHβΔnomΔUsc₂lΔVH
2023THa6THYUYa 0

72 zrΔ≥ictinβHstrΔssHrΔsponsΔH₂n≥HimprovΔ≥HprotΔinHovΔrpro≥uctionHinHl₂cillusHsubtilisVH2022THbTH 0

71 wΔt₂bolicHonβinΔΔrinβdHwΔtho≥oloβiΔsH₂n≥Hkpplic₂tionsVH 0

70 ynHthΔHcomput₂tionHoαHthΔHminimumHsΔtHoαHrΔ₂ctionsHαorHoptim₂lHβrowthHinHconstr₂intUb₂sΔ≥H
mo≥ΔlsVH2022TH 0

69 qΔnomΔUsc₂lΔHmΔt₂bolicHrΔconstructionHoαHaT[XZHhum₂nHmicroorβ₂nismsHαorHpΔrson₂lizΔ≥HmΔ≥icinΔVH 1

68 myx“‘klk’’dHΔxploitinβHαluxHconstr₂intsHinHβΔnomΔUsc₂lΔHmo≥ΔlsHαorHthΔH≥ΔtΔctionHoαH
vulnΔr₂bilitiΔsVH2023TH[cTH 0

67 z₂r₂mΔtΔrHs≥Δntiαic₂tionHinHwΔt₂bolicH‘Δ₂ctionHxΔtworksHbyHwΔ₂nsHoαHwultiplΔH’tΔ₂≥yU’t₂tΔH
wΔ₂surΔmΔntsVH2023THY_TH[6b 0

66 “hΔH—ΔimbΔrβHp₂thw₂ydH₂nH₂ltΔrn₂tivΔHαorHwycΔliophthor₂HthΔrmophil₂HtoHutilizΔH≥UxylosΔVH2023TH
Y6TH 0

65 kHnutritionH₂lβorithmHtoHoptimizΔHαΔΔ≥H₂n≥HmΔ≥iumHcompositionHusinβHβΔnomΔUsc₂lΔHmΔt₂bolicH
mo≥ΔlsVH2023TH 0

64 on≥othΔli₂lHmΔllHzhΔnotypΔsHnΔmonstr₂tΔHniααΔrΔntHwΔt₂bolicHz₂ttΔrnsH₂n≥HzrΔ≥ictHwort₂lityHinH
“r₂um₂Hz₂tiΔntsVH2023THZ]THZZ_a 0

63 wo≥ΔlU≥rivΔnHΔxpΔrimΔnt₂lH≥ΔsiβnHworkαlowHΔxp₂n≥sHun≥Δrst₂n≥inβHoαHrΔβul₂toryHrolΔHoαHx₂cHinH
oschΔrichi₂´ coliVH2023TH_TH 0

62 monicH₂n₂lysisHoαHnonlinΔ₂rHmΔt₂bolicHnΔtworksVH 0

61 ”nlockinβHthΔHm₂βicHinHmycΔliumdH”sinβHsynthΔticHbioloβyHtoHoptimizΔHαil₂mΔntousHαunβiHαorH
biom₂nuα₂cturinβH₂n≥Hsust₂in₂bilityVH2023THYcTHYXX_6X 0

60 kutom₂tinβHthΔH≥ΔsiβnUbuil≥UtΔstUlΔ₂rnHcyclΔHtow₂r≥sHnΔxtUβΔnΔr₂tionHb₂ctΔri₂lHcΔllHα₂ctoriΔsVH2023TH
a]THYUY_ 0
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59 mouplinβHpluxHl₂l₂ncΔHkn₂lysisHwithH‘Δ₂ctivΔH“r₂nsportHwo≥ΔlinβHthrouβhHw₂chinΔHvΔ₂rninβHαorH
‘₂pi≥H₂n≥H’t₂blΔH’imul₂tionHoαHwicrobi₂lHwΔt₂bolicH’witchinβVH 0

58 sntΔβr₂tΔ≥Hmonstr₂intUl₂sΔ≥Hwo≥ΔlinβHoαoVHcolimΔllUprΔΔHzrotΔinH’ynthΔsisVH 0

57 momput₂tion₂lHbioloβyHprΔ≥ictsHmΔt₂bolicHΔnβinΔΔrinβHt₂rβΔtsHαorHincrΔ₂sΔ≥Hpro≥uctionHoαHYXZH
v₂lu₂blΔHchΔmic₂lsHinHyΔ₂stVH 0

56 ’imult₂nΔousH₂pplic₂tionHoαHΔnzymΔH₂n≥HthΔrmo≥yn₂micHconstr₂intsHtoHmΔt₂bolicHmo≥ΔlsHusinβH₂nH
up≥₂tΔ≥HzythonHimplΔmΔnt₂tionHoαHqomuyVH 0

55 nΔciphΔrinβHmΔch₂nismsHoαHpro≥uctionHoαHn₂tur₂lHcompoun≥sHusinβHin≥ucΔrUpro≥ucΔrHmicrobi₂lH
consorti₂VH2023TH6]THYXbYYa 0

54 z₂r₂vixqkwdHz₂r₂llΔlHc₂us₂lHstructurΔHlΔ₂rninβHαorHlinΔ₂rHnonUq₂ussi₂nH₂cyclicHmo≥ΔlsVH2023THYa6THYY]UYZa 0

53 wovinβHbΔyon≥HnxkdHtow₂r≥sHαunction₂lH₂n₂lysisHoαHthΔHv₂βin₂lHmicrobiomΔHbyH
nonUsΔquΔncinβUb₂sΔ≥HmΔtho≥sVH2023THa[THYXZZcZ 0

52 kminoH₂ci≥H₂uxotrophiΔsHinHhum₂nHβutHb₂ctΔri₂H₂rΔHlinkΔ≥HtoHhiβhΔrHmicrobiomΔH≥ivΔrsityH₂n≥H
lonβUtΔrmHst₂bilityVH 0

51 ’ystΔm₂ticH≥iΔtHcompositionHsw₂pHinH₂HmousΔHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlHrΔvΔ₂lsH≥ΔtΔrmin₂ntsH
oαHobΔsoβΔnicH≥iΔtHmΔt₂bolismHinHlivΔrHc₂ncΔrVH2023THZ6THYX6X]X 0

50 qΔnomΔUsc₂lΔHcommunityHmo≥ΔlinβHαorH≥ΔciphΔrinβHthΔHintΔrUmicrobi₂lHmΔt₂bolicHintΔr₂ctionsHinH
αunβusUα₂rminβHtΔrmitΔHβutHmicrobiomΔVH2023THY_]THYX66XX 0

49 kH≥yn₂micHkinΔticHmo≥ΔlHc₂pturΔsHcΔllUαrΔΔHmΔt₂bolismHαorHimprovΔ≥Hbut₂nolHpro≥uctionVH2023THa6THY[[UY]_ 0

48 pwyHrΔwirΔsHmΔt₂bolismHtoHpromotΔHlonβΔvityHthrouβhHtryptoph₂nH₂n≥HonΔHc₂rbonHmΔt₂bolismHinH
mVHΔlΔβ₂nsVH2023THY]TH 0

47 xΔtworksHoαHclim₂tΔHch₂nβΔdHconnΔctinβHc₂usΔsH₂n≥HconsΔquΔncΔsVH2023THbTH 0

46 zrΔ≥ictionHoαHβΔnΔHΔssΔnti₂lityHusinβHm₂chinΔHlΔ₂rninβH₂n≥HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlsVH2022TH
__THY[UYb 0

45 kHstructurΔ≥HΔv₂lu₂tionHoαHβΔnomΔUsc₂lΔHconstr₂intUb₂sΔ≥Hmo≥ΔlinβHtoolsHαorHmicrobi₂lHconsorti₂VH 0

44 wo≥ΔlsH₂n≥HmolΔcul₂rHmΔch₂nismsHαorHtr₂≥ΔUoααsHinHthΔHcontΔxtHoαHmΔt₂bolismVH 0

43 viβhtH₂n≥Hc₂rbondH’ynthΔticHbioloβyHtow₂r≥HnΔwHcy₂nob₂ctΔri₂Ub₂sΔ≥HlivinβHbiom₂tΔri₂lsVH2023THYcTHYXX_b[ 0

42 Qu₂lit₂tivΔHlΔh₂viorHoαH₂HwΔt₂bolicHz₂thw₂yHwithHrybri≥HpΔΔ≥b₂ckVH2023THZZTH[[cU[bY 0
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41 zhΔnotypΔUspΔciαicHΔstim₂tionHoαHmΔt₂bolicHαluxΔsHusinβHβΔnΔHΔxprΔssionH≥₂t₂VH2023THZ6THYX6ZXY 0

40 ΔtHiHlsuYZXcdHkHcomprΔhΔnsivΔHmultisc₂lΔHmΔt₂bolicHmo≥ΔlHαorHl₂cillusHsubtilisVH 0

39 montrollinβHthΔHhum₂nHmicrobiomΔVH2023THY]THY[_UY_c 0

38 ’ystΔm₂tizinβHwicrobi₂lHliopl₂sticHzro≥uctionHαorHnΔvΔlopinβH’ust₂in₂blΔHlioΔconomydHwΔt₂bolicH
xΔxusHwo≥ΔlinβTHoconomicH₂n≥HonvironmΔnt₂lH“ΔchnoloβiΔsHkssΔssmΔntVH 0

37 qΔnΔHnΔlΔtionHklβorithmsHαorHwinimumH‘Δ₂ctionHxΔtworkHnΔsiβnHbyHwixΔ≥UsntΔβΔrHvinΔ₂rH
zroβr₂mminβHαorHwΔt₂bolitΔHzro≥uctionHinHmonstr₂intUl₂sΔ≥Hwo≥ΔlsdHβnΔlêmin‘xVH 0

36 nΔsiβnTHΔv₂lu₂tionH₂n≥HimplΔmΔnt₂tionHoαHsynthΔticHisopΔntyl≥iolHp₂thw₂ysHinoschΔrichi₂HcoliVH 0

35 –ibrioHn₂triΔβΔnsHβΔnomΔUsc₂lΔHmo≥ΔlinβHrΔvΔ₂lsHinsiβhtsHintoHh₂lophilicH₂≥₂pt₂tionsH₂n≥HrΔsourcΔH
₂lloc₂tionVH2023THYcTH 0

34 kHqΔnomΔU’c₂lΔHwΔt₂bolicHwo≥ΔlHoαHw₂rinΔHrΔtΔrotrophH–ibrioHsplΔn≥i≥usH’tr₂inHYkXYVH 0

33 mompΔtitivΔTHmultiUobjΔctivΔTH₂n≥Hcomp₂rtmΔntΔ≥HpluxHl₂l₂ncΔHkn₂lysisHαorH₂≥≥rΔssinβH
tissuΔUspΔciαicHinbornHΔrrorsHoαHmΔt₂bolismVH 0

32 snαΔrrinβHz₂tholoβic₂lHwΔt₂bolicHz₂ttΔrnsHinHlrΔ₂stHm₂ncΔrH“issuΔHαromHqΔnomΔU’c₂lΔHwo≥ΔlsVH2023
TH_c6U6YZ 0

31 w₂ppinβHoutHthΔHβutHmicrobiot₂U≥ΔpΔn≥ΔntHtrimΔthyl₂minΔHxUoxi≥ΔHsupΔrHp₂thw₂yHαorHsystΔmsH
bioloβyH₂pplic₂tionsVH[TH 0

30 plkUz‘mmVHz₂rti₂lH‘₂nkHmorrΔl₂tionHmoΔααiciΔntHPz‘mmQHqlob₂lH’ΔnsitivityHkn₂lysisHPq’kQHinH
kpplic₂tionHtoHmonstr₂intUl₂sΔ≥Hwo≥ΔlsVH2023THY[TH_XX 0

29 lΔstHzr₂cticΔsHin´ pluxH’₂mplinβHoα´ monstr₂inΔ≥Ul₂sΔ≥Hwo≥ΔlsVH2023THZ[]UZ]b 0

28 “ow₂r≥sH₂pplic₂tionsHoαHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlUb₂sΔ≥H₂ppro₂chΔsHinH≥ΔsiβninβHsynthΔticH
microbi₂lHcommunitiΔsVH2023THYYTHY_ 0

27 onsΔmblΔUb₂sΔ≥HβΔnomΔUsc₂lΔHmo≥ΔlinβHprΔ≥ictsHmΔt₂bolicH≥iααΔrΔncΔsHbΔtwΔΔnHm₂croph₂βΔH
subtypΔsHinHcolorΔct₂lHc₂ncΔrVH 0

26 Zâ��Upucosyll₂ctosΔHhΔlpsHbutyr₂tΔHpro≥ucΔrsHoutβrowHcompΔtitorsHinHinα₂ntHβutHmicrobiot₂H
simul₂tionsVH 0

25 riβhliβhtinβHthΔHpotΔnti₂lHoαH’ynΔchococcusHΔlonβ₂tusHzmmHac]ZH₂sHpl₂tαormHtoHpro≥ucΔH˛–UlinolΔnicH
₂ci≥HthrouβhH₂nHup≥₂tΔ≥HβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVHY]TH 0

24 w₂thΔm₂tic₂lHwo≥ΔlinβHoαHoicos₂noi≥HwΔt₂bolismHinHw₂croph₂βΔHmΔllsdHmybΔrnΔticHpr₂mΔworkH
mombinΔ≥HwithHxovΔlHsnαorm₂tionU“hΔorΔticHkppro₂chΔsVH2023THYYTHba] 0
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23 riβhHthrouβhputHY[mUmΔt₂bolicHαluxH₂n₂lysisHoαH[Uhy≥roxypropionicH₂ci≥Hpro≥ucinβHzichi₂Hp₂storisH
rΔvΔ₂lsHlimitΔ≥H₂v₂il₂bilityHoαH₂cΔtylUmokH₂n≥Hk“zH≥uΔHtoHtiβhtHcontrolHoαHthΔHβlycolyticHαluxVH 0

22 wicrobi₂lH≥ivΔrsityH₂n≥HprocΔssΔsHinHβroun≥w₂tΔrVH2023THZYYUZ]X 0

21 worΔHisHniααΔrΔntdHwΔt₂bolicHwo≥ΔlinβHoαHnivΔrsΔHwicrobi₂lHmommunitiΔsVH 0

20 kHwultiUvΔvΔlH’ystΔmsHlioloβyHkn₂lysisHoαHkl≥rinâ��sHwΔt₂bolicHoααΔctsHonHzrost₂tΔHm₂ncΔrHmΔllsVH2023TH
YYTHYY 0

19 mompv₂lHvYVXdH₂Hsc₂l₂blΔHporΔUsc₂lΔHmo≥ΔlHαorHαlowTHbioβΔochΔmistryTHmicrobi₂lHmΔt₂bolismTH₂n≥H
bioαilmH≥yn₂micsVH2023THY6THY6b[UY6c6 0

18 onβinΔΔrinβHoschΔrichi₂HcoliHαorHzolyU˛†Uhy≥roxybutyr₂tΔHzro≥uctionHαromHwΔth₂nolVH2023THYXTH]Y_ 0

17 w₂chinΔHlΔ₂rninβHαorHmΔt₂bolicHp₂thw₂yHoptimiz₂tiondHkHrΔviΔwVH2023THZYTHZ[bYUZ[c[ 0

16 kHmo≥ΔlHin≥ustri₂lHworkhorsΔdHl₂cillusHsubtilisHstr₂inHY6bH₂n≥HitsHβΔnomΔH₂αtΔrH₂Hqu₂rtΔrHoαH₂H
cΔnturyVH 0

15 riβhHqrowthH‘₂tΔHoαHni₂tomsHoxpl₂inΔ≥HbyH‘Δ≥ucΔ≥Hm₂rbonH‘ΔquirΔmΔntH₂n≥HvowHonΔrβyHmostHoαH
’ilic₂HnΔpositionVH 0

14 vUl₂ct₂tΔHpro≥uctionHinHΔnβinΔΔrΔ≥H’₂cch₂romycΔsHcΔrΔvisi₂ΔHusinβH₂Hmultist₂βΔHmultiobjΔctivΔH
₂utom₂tΔ≥H≥ΔsiβnHαr₂mΔworkVH 0

13 “hΔHunr₂vΔlinβHoαHb₂l₂ncΔ≥HcomplΔxΔsHinHmΔt₂bolicHnΔtworksVH2023THY[TH 0

12 riβhUthrouβhputHmΔt₂bolomicsHαorHthΔH≥ΔsiβnH₂n≥Hv₂li≥₂tionHoαH₂H≥i₂uxicHshiαtHmo≥ΔlVH2023THcTH 0

11 onβinΔΔrinβHyΔ₂stHmitochon≥ri₂lHmΔt₂bolismHαorH[Uhy≥roxypropion₂tΔHpro≥uctionVH2023THY6TH 0

10 kHbΔnchm₂rkHoαHoptimiz₂tionHsolvΔrsHαorHβΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβVH 0

9 xΔwHsnsiβhtsHonHwΔt₂bolicHpΔ₂turΔsHoαHl₂cillusHsubtilisHl₂sΔ≥HonHwultistr₂inHqΔnomΔU’c₂lΔH
wΔt₂bolicHwo≥ΔlinβVH2023THZ]THaXcY 0

8 ov₂lu₂tinβHprotΔomΔH₂lloc₂tionHoαH’₂cch₂romycΔsHcΔrΔvisi₂ΔHphΔnotypΔsHwithHrΔsourcΔHb₂l₂ncΔH
₂n₂lysisVH2023TH 0

7 wΔt₂bolicHswitchHinHthΔH₂βinβH₂strocytΔHsupportΔ≥Hvi₂HintΔβr₂tivΔH₂ppro₂chHcomprisinβHnΔtworkH
₂n≥Htr₂nscriptomΔH₂n₂lysΔsVH 0

6 wΔt₂bolicHrolΔHoαHthΔHhΔp₂ticHv₂linΔW[Uhy≥roxyisobutyr₂tΔHP[UrslQHp₂thw₂yHinHα₂ttyHlivΔrH≥isΔ₂sΔVH
2023THcYTHYX]_6c 0
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5 wΔt₂bolicHcomplΔxityHincrΔ₂sΔsH₂≥₂pt₂bilityVH 0

4 pluxH’₂mplinβHinHqΔnomΔUsc₂lΔHwΔt₂bolicHwo≥ΔlinβHoαHwicrobi₂lHmommunitiΔsVH 0

3 qΔnomΔUsc₂lΔHmΔt₂bolicHmo≥ΔlinβHrΔvΔ₂lsHmΔt₂bolicHtr₂≥ΔUoααsH₂ssoci₂tΔ≥HwithHlipi≥Hpro≥uctionHinH
‘ho≥otorul₂Htoruloi≥ΔsVH2023THYcTHΔYXYYXXc 0

2 ’ystΔmsHsmmunoloβyHkppro₂chΔsHtoHwΔt₂bolismVH2023TH]YTH[YaU[]Z 0

1 kHrolisticHkppro₂chHαromH’ystΔmsHlioloβyH‘ΔvΔ₂lsHthΔHnirΔctHsnαluΔncΔHoαHthΔHQuorumU’ΔnsinβH
zhΔnomΔnonHonHzsΔu≥omon₂sH₂Δruβinos₂HwΔt₂bolismHtoHzyovΔr≥inΔHliosynthΔsisVH2023THY[TH6_c 0

Citation Report

128


