
PCT-1142.01-2,1037-354 WHAT IS CLAIMED: 1.A method of detecting, in solution, water-immiscible
compound (WIC) recombinantly produced from a plurality of cells, the method comprising:                (a)
contacting a solution with a fluorescent dye that directly hi es the WIC, wherein the solution comprises
a plurality of cells recombinantly producin the WIC; and              (b) detecting the fluorescent dye under
spectral conditi s suitable for the selective detection of the fluorescent dye bound to the recombinantly
p duced WIC.  2.The method of claim 1, wherein the WIC is secretes from said cells recombinantly
producing said WIC. 3.The method of claim 1 or 2, wherein the fl orescent dye is Nile Red.  4.The
method of claim 1 or 2, wherein e fluorescent dye is BODIPY 493/503 or BODIPY 505/515. 5.The
method of any one of el s 1 to 4, wherein the solution comprising the plurality of cells is contained in a
well ofulti-well cell culture plate.  6.The method of any ore of claims 1 to 5, wherein the cells are
cultured for a period of at least 12 hours prior t said detecting. 



7.The method any one of claims ito 6, further comprising the step of determining a W1C:cell o ass
ratio.  8.The ethod of claim 7, wherein the cell biomass is determined by a method comprising dete mg
the autofluorescence of said plurality of cells.  9.The method of claim 8, wherein detecting the
autofluorescence of said plurality of cells comprises detecting the autoflurescence under spectral
conditions that do not dctec fluorescence from the fluorescent dye bound to the WIC.
-W0-201111-5846 PH:WS-204-2/037351  10.The method of claim 9, wherein saia autonuorescence is
aetectea at an excitation wavelength of 330 to 350 nm, and an emission wavelength of 470 to 510 nm.
11.The method of claim 7, wherein the fluorescent dye is Nile Red, and determining a VVIC:cell
biomass ratio comprises determining the ratio of green to ed fluorescence. 12.The method of any one
of claims 1 to 11, wherein said speyral conditions comprise detecting the fluorescent dye at an
excitation wavelength that 's selected by:              (a) contacting the fluorescent dye with a first plur ity
of cell populations 



and a second plurality of cell populations, wherein cells of the firs and second plurality are of the same
cell type as the cells of claim 1, wherein each plur y comprises a cell population having a cell density
of x and a cell population h ing a cell density of 5x, wherein each of the cell populations of the first
plurality imprise WIC, and the cell populations of the second plurality do not comprise W                (b)
determining an excitation spefor he first plurality and the second plurality, respectively; and              (c)
selecting an excitation avelength wherein:                             the differenc in fluorescence between a
cell population from the first plurality and a cell population ft, he second plurality having the same cell
density is at least 80%; and (ii)the di erence in fluorescence between cell populations of cell density x
and cell density 5x fro the second plurality is no greater than 250%.  13.The method  claim 12, wherein
the emission wavelength for said excitation spectrum of step (b) is fi d at 550 nm   ethod of any one of
claims 1 to 13, wherein the said spectral conditions he fluorescent dye at an emission wavelength that
is selected by: contacting the fluorescent dye with a first plurality of cell populations  and a seconq
plurality of cell populations, wherein cells of the first and second plurality are of the sa e cell type as
the cells of claim 1, wherein each plurality comprises a cell popul on having a cell density of x and a
cell population having a cell density of 5x,   -WO-20-15846   TILS-2044/83-735-  



wherein each of the cell populations of the first pluramy comprise wiu, ana me cell populations of the
second plurality do not comprise WIC;               (b) determining an emission spectrum for the first
plurality and the cond plurality, respectively; and              (c) selecting an emission wavelength
wherein:                       (i) the difference in fluorescence between a cell po lation from the first plurality
and a cell population from the second plurality having the ame cell density is at least 80%; and
(ii) the difference in fluorescence between c 1 populations having cell density x and cell density 5x
from the second plurality is no gre ter than 250%.          15. The method of claim 14, wherein the
excitation avelength for said emission spectrum of step (b) is fixed at 290 nm.         16. The method of
any one of claim.s 12 to , wherein the cell populations of the first plurality comprise at least 2 g/L WIC.
17.The method of any one of claim 1 to 16, wherein the recombinantly produced water -immiscible
compound is an isoprenoi         18. The method of any one 0. claims 1 to 17, wherein the
recombinantly produced water-immiscible compound is ate me, C5 isoprenoid, CIO isoprenoid or C15
isoprenoid.         19. The method of ai one of claims 1 to 18, wherein the recombinantly produced
water-immiscible compound Is farnesene.         20. The met d of any one of claims 1 to 19, wherein the
cell is a recombinant yeast cell comprisin ne or more heterologous nucleotide sequences encoding
one or more enzymes of the m alonate (MEV) pathway.         21. The method of claim 20, wherein the
recombinant yeast cell comprises a nucleic aci encoding farnescne synthasc.   



WO-20-12458466    --PP-1482-04-240-3-7351 -       22.The method of claim 20, wherein the
recommnant yeast cell comprises a heterologous nucleotide sequence that encodes an enzyme that
can convert HMG-CoA 0 mcvalonate. 23.The method of claim 20, wherein the recombinant yeast cell
corn ises a heterologous nucleotide sequence that encodes an enzyme that can convert me alonate
into mevalonate 5-phosphate. 24.The method of claim 20, wherein the one or more heter. ogous
nucleotide sequences encodes more than one enzyme of the mevalonate pathw        25. The method
of claim 20, wherein the cell fin-the comprises a heterologous nucleotide sequence encoding an
enzyme that can convert is entenyl pyrophosphate (IPP) into dimethylallyl pyrophosphate (DMAPP).
26. The method of claim 25, wherein the nucleotide sequence encoding an enzyme that can
isoprenoid compound. 



27.The method of claim 26, w rein the enzyme is selected from the group consisting of carene
synthase, geraniol s, thase, linalool synthase, limonene synthase, myrcene synthase, ocimene
synthas-pinene syrithase, 13-pinene synthase, y-terpinene srithase, terpinolene synthase, am.
ehadiene synthasc, a-farnesene synthase,13-farnesene s}mthase, famesol synthase, nero dol
synthase, patchouliol synthase, nooticatone synthase, and abietadiene synthase. 28.The meths4 of
claim 26, wherein the isoprenoid is a C5-C20 isoprenoid.  29.The ethod of claim 28, wherein the
isoprenoid is selected from the group consisting of abie diene, amorphadiene, carene, a-famesene,
p-farnesene, farnesol, geraniol, geranylgeranio , isoprene, linalool, limonene, myrcene, nerolidol,
ocimene, patchoulol, f3- pinene, sabi ene, y-terpinene, terpinolene, and valencene. 0.A method of
detecting, in solution, famesene produced and secreted from a cell, e method comprising-
-W0-20-121t5846              (a) contacting a solution with Nue two, wrier= me solution compnses cell
recombinantly producing and secreting farnesene; and               (b) detecting Nile Red at an excitation
wavelength of about 260 to 0 and an emission wavelength of about 530 to 570 nm.        31. The
method of claim 30, wherein the solution comprising the p1 ality of cells is contained in a well of a
multi-well cell culture plate.        32. The method of claim 31, wherein the multi-well cell cult re plate is
coated with Teflon.        33. The method of any one of claims 30 to 32, where the cells are cultured for
a period of at least 12 hours prior to said detecting.        34. The method of any one of claims 30 to 33
further comprising the step of shaking the multi-well cell culture plate prior to said d ecting.         35.
The method of any one of claims 3 to 34, wherein the cell is selected from the group consisting of a
yeast cell, a bacterial ell, a mammalian cell, a fungal cell, an insect cell, and a plant cell. 36,The
method of claim 35 herein the cell is a yeast cell. 



37. The method of cid t 36, wherein the yeast is Saccharomyces cerevisiae.  38. A liquid comp ion
comprising: (a)a eel ecombinantly producing and secreting a water-immiscible compound;               (b)
ater immiscible-compound secreted from said cell;               (c) a fluorescent dye that directly binds to
the secreted water-immiscible compound; and  d)cell culture medium.  PC-T-41-$2012/0 39.The
composition of claim 38, wherein tne ecu is seiectea trom me group consisting of a yeast cell, a
bacterial cell, a mammalian cell, a fungal cell, an insect cell, nd a plant cell.       40. The composition of
claim 38, wherein the cell is a yeast cell. 41. The composition of claim 39, wherein the yeast is
Saccharo ces cerevisiae.        42. The composition of any one of claims 38 to 41, wherei he
recombinantly produced water-immiscible compound is an isoprenoid.       43. The composition of any
one of claims 38 to 42 herein the fluorescent dye is Nile Red. 



44. The composition of any one of claims 3 to 42, wherein the fluorescent dye is BODIPY 493/503 or
BOD1PY 505/515.       45. The composition of any one of c rims 38 to 44, wherein the recombinantly
produced water-immiscible compound is a e ene, C5 isoprenoid, C10 isoprenoid or C15 isoprenoid.
46. The composition of a one of claims 38 to 45, wherein the recombinantly produced water-immiscible
compo md is famesene.        47. The compositis of any one of claims 38 to 46, wherein the cell is a
recombinant yeast cell co rising one or more heterologous nucleotide sequences encoding one or
more enzymes of e mevalonate (MEV) pathway.        48. The romposition of claim 47, wherein the
recombinant yeast cell comprises a nucleic acid enc ng farnesene synthase.        49. The composition
of claim 47, wherein the recombinant yeast cell comprises a heterolo us nucleotide sequence that
encodes an enzyme that can convert HMG-CoA into meval ate.
--W0-2012ttS846-PCPUS24421447334         50. The composition of claim 47, wherein me
recombinant yeast cen compns a heterologous nucleotide sequence that encodes an enzyme that can
convert mevalonat into mcvalonate 5-phosphate.        51. The composition of claim 47, wherein the
one or more hetero o tO nucleotide sequences encodes more than one enzyme of the mevalonate pat
ay.         52. The composition of claim 47, wherein the cell further cs prises a heterologous nucleotide
sequence encoding an enzyme that can conysopentenyl pyrophosphate (IPP) into dimethylally1
pyrophosphate (DMAPP).        53. The composition of claim 52, wherein the cel urther comprises a 



heterologous nucleotide sequence encoding an enzyme th can modify IPP or a polyprenyl to foun an
isoprenoid compound.         54. The composition of claim 53, when n the enzyme is selected from the
group consisting of carene synthase, geraniol synthase inalool synthase, limoncne synthase, myrcene
synthase, ocimene synthase, a-pine synthase, fl-pinene synthase, y-terpinene synthase, terpinolene
synthase, amorphadi e synthase, a-famesene synthase, 13-farnesene synthase, famesol syrithase,
nerolidol s thase, patchouliol synthase, nootkatone synthase, and abietadiene synthase.        55. The
composition f claim 53, wherein the isoprenoid is a C5-C20 isoprenoid.         56. The compos. ion of
claim 55, wherein the isoprenoid is selected from the group consisting of abie diene, amorphadiene,
carene, a-famesene, fl-farnesene, farnesol, geraniol, geranylgera o , isoprene, linalool, limonenc,
myrcenc, nerolidol, ocimenc, patchoulol, 13-pinesabinene, y-terpinene, terpinolene, and valencene.
57. A method of determining spectral conditions for the selective detection of a fluorescent i ye directly
bound to water-immiscible compound (WIC) recombinantly produce from a cell, the method comprising
the steps of: (a)contacting the fluorescent dye with a first plurality of cell populations and second
plurality of cell populations, wherein cells of the first and second plurality are   ---WOSit)  of the same
cell type, wherein each plurality compnses a cell poputanon naving a cell nen ty of x and a cell
population having a cell density of 5x, wherein each of the cell populatio s of the first plurality comprise
WIC, and the cell populations of the second plurality do n comprise WIC;              (b) determining an
excitation spectrum for the first plurality d the second plurality, respectively; and              (c) selecting
an excitation wavelength wherein:                      (i) the difference in fluorescence between apopulation
from the first plurality and a cell population from the second plurality havi g the same cell density is at
least 80%; and                   (ii) the difference in fluorescence bet een cell populations having cell
density x and cell density 5x from the second plurality is r o greater than 250%.  



58. The method of claim 56, wherein the emi ion wavelength for said excitation spectrum of step (b) is
fixed at 550 nm       59. A method of determining spectral onditions for the selective detection of a
fluorescent dye directly bound to water-immis ble compound recombinantly produced from a cell, the
method comprising the steps of:               (a) contacting the fluo escent dye with a first plurality of cell
populations and a second plurality of cell populati s, wherein cells of the first and second plurality are
of the same cell type, wherein each urality comprises a cell population having a cell density of x and a
cell population having cell density of 5x, wherein each of the cell populations of the first plurality
compriseand the cell populations of the second plurality do not comprise WIC;              (b) de rmining
an emission spectrum for the first plurality and the second plurality, respectively; nd              (c)
selecting an emission wavelength wherein: (i) the difference in fluorescence between a cell population
from the first plurali. and a cell population from the second plurality having the same cell density is at
least 8O 5'o: and (ii) the difference in fluorescence between cell populations having cell de ity x and
cell density 5x from the second plurality is no greater than 250%.     WHAT IS CLAIMED: I.A liquid
composition comprising:             (a) a cell recombinantly producing and secreling a water-immiscible
compound;             (b) water immiscible-compound secreted from said cell;             (c) a fluorescent
dye that directly binds to the secreted water-immiscible compound; and             (d) cell culture
medium. 



2. The composition of claim 1, wherein the cell is selected from the group consisting of a yeast cell, a
bacterial cell, a mammalian cell, a fungal cell, an insect cell, and a plant cell.     3. The composition of
claim 2, wherein the yeast is Saecharomyces cerevisiae. 4The composition of any one of claims 1 to
3, wherein the recombinantly produced water-immiscible compound is an isoprenoid.     5. The
composition of any one of claims I. to 4, wherein the fluorescent dye is Nile Red.     6. The composition
of any one of claims 1 to 4, wherein the fluorescent dye is BODIPY 493/503 or BODIPY 505/515.     7.
The composition of any one of claims 1 to 6, wherein the recombinantly produced water-immiscible
compound is a terpene, C5 isoprenoid, C10 isoprenoid or C15 isoprenoid.     8. The composition of
any one of claims 1 to 7, wherein the recombinantly produced water-immiscible compound is
famesene     9. The composition of any one of claims 1 to 8, wherein the cell is a recombinant yeast
cell comprising one or more heterologous nucleotide sequences encoding one or more enzymes of the
mevalonate (MEV) pathway.     10. The composition of claim 9, wherein the recombinant yeast cell
comprises a nucleic acid encoding farnesene synthase.       11. The composition of claim 9, wherein
the recombinant yeast cell comprises a heterologous nucleotide sequence that encodes an enzyme
that can convert HMG-CoA into mevalonate.      12. The composition of claim 9, wherein the
recombinant yeast cell comprises a heterologous nucleotide sequence that encodes an enzyme that
can convert mevalonate into mevalonate 5-phosphate. 



13. The composition of claim 9, wherein the one or more heterologous nucleotide sequences encodes
more than one enzyme of the mevalonate pathway.      14. The composition of claim 9, wherein the
cell further comprises a heterologous nucleotide sequence encoding an enzyme that can convert
isopentenyl pyrophosphate (IPP) into dimethylallyl pyrophosphate (DMAPP).      15. The composition
of claim 14, wherein the cell further comprises a heterologous nucleotide sequence encoding an
enzyme that can modify IPP or a polyprenyl to form an isoprenoid compound.      16. The composition
of claim 15, wherein the enzyme is selected from the group consisting of carene synthase, geraniol
synthase, linalool synthase, limonene synthase, myrcene synthase, ocimene synthase, a-pinene
synthase, p-pinene synthase, y-terpinene synthase, terpinolene synthase, amorphadiene synthase,
a-famesene synthase, c3-famesene synthase, famesol synthase, nerolidol synthase, patchouliol
synthase, nootkatone synthase, and abietad ene synthase.      17. The composition of claim 15,
wherein the isoprenoid is a. C5-C20 isoprenoid.      18. The composition of claim 17, wherein the
isoprenoid is selected from the group consisting of abietadiene, amorphadiene, carene, a-famesene,
P-famesene, famesol, geraniol, geranylgeraniol, isoprene, linalool, limonene, myrcene, nerolidol,
ocimene, patchoulol, P-pinene, sabinenc, y-terpinene, terpinolene, and valencene.      19. A method of
detecting, in solution, famesene produced and secreted from a cell, the method comprising:
(a) contacting a solution with Nile Red, wherein the solution comprises a cell recombinantly producing
and secreting famesene; and              (b) detecting Nile Red at an excitation wavelength of about 260
to 290 nm and an emission wavelength of about 530 to 570 urn.        20. The method of claim 19,
wherein the solution comprising the plurality of cells is contained in a well of a multi-well cell culture
plate.        21. The method of claim 20, wherein the multi-well cell culture plate is coated with Teflon
22. The method of any one of claims 19 to 21, wherein the cells are cultured for a period of at least 12
hours prior to said detecting.    23. The method of any one of claims 19 to 22, further comprising the
step of shaking ulti-wetI cell culture plate prior to said detecting.        24. The method of any one of
claims 19 to 23, wherein the cell is selected from the group consisting of a yeast cell, a bacterial cell, a
manunalian cell, a fungal cell, an insect cell, and a plant cell.        25. The method of claim 24, wherein
the cell is a yeast cell.        26. The method of claim 25, wherein the yeast is Saccharomyees
cerevisiae. 


