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: (@)
contactlrlg_a huyon ((a fluorescent dye that directly hi es the WIC, wherein the solutlon comprises
a plurality of cells recom Sinantly producin the WIC; and (b) detecti‘n@‘tﬁ uorescent under

spectral conditi s suitable for the selective detection of the fluorescent dye bound to the recombinantly
p duced WYCHATTIRthe&tHEBf claim 1, wherein the WIC is secretes from said cells recompinantly
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, wh&lta&ni effinresegnirydusid GRIRMABNEOR 06BN YWENS/515. 5.The

method of an ne o e to 4, .wherei rln olution com the plurality of cells ig'contained in a
well ofulti-we ceﬂ1 acteeé fg)thep e od é?eaﬁny%ren% Igl%ns R‘%&%g wherein the cells are

cultured for a period of m)least@ﬂ%mlgmttmrdtﬂatﬁunmgcent dye that directly bi

WIC, wherein the solution comprises a plurality of cells recombinantly producing the WIC;

s the

and

(b)  detecting the fluorescent dye under spectral conditighs. suitable for the

selective detection of the fluorescent dye bound to the recombinantly préduced WIC.

2. The method of claim 1, wherein the WIC is secreted from said cells

recombinantly producing said WIC.
3. The method of claim 1 or 2, wherein the flubrescent dye is Nile Red.

4, The method of claim 1 or 2, wherein the fluorescent dye is BODIPY 493/503
or BODIPY 505/515.

5. The method of any one of clai s 1 to 4, wheremn the solution comprising the

plurality of cells is contained in a well of 4 multi-well cell culture plate.

6. The method of any oge of claims 1 to 5, wherein the cells are cultured for a

period of at least 12 hours prior tg said detecting.

7. The method gf any one of claims 1 to 6, further comprising the step of

determining a WIC:cell biomass ratio,

8. The shethod of claim 7, wherein the cell biomass is determined by a method

comprising deteefing the autofluorescence of said plurality of cells.

9. The method of claim 8, wherein detecting the autofluorescence of said
plurality/0f cells comprises detecting the autoflurescence under spectral conditions that do not

detecyfluorescence from the fluorescent dye bound to the WIC.
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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 autofluorgscence qf said plurality of cells. 9.The method of claim 8, wherein detecting the
autofluorescence of said plurality of cells comprises detecting the autoflirescent ?%pec al
conditions that do not dctec fluorescence from the fluorescent dye bound to the WIC.
-W0-201111-5846%PH:\Whezazthetbaiadsm 20vtkecimethbelisiiclaimcenewhersinosaiaranonuoyescence is
aetectea at i AxGi@loRMANLIERIHL 08 IPAH0 FR0A B ARG AN LTSRN WAXAIERYHLAT 470 to 510 nm.
11.The method of claim 7, wherein the fluorescent dye is Nile Red, and determining a VX/IC:cell
biomass ratio comprises determining the ratio of green to ed fluorescence. 12.The method of any one
of claims 1 to 11, Mherefhsaictispbyfalaontitidns:cotnpfisedetactdng iteifluRsdsoaht/dye at an
excitation Wavelnolh, MelcS.SRIRGIRALYido compri@) FRUIATIAG e uoTesgent dyg/yith a first plur ity
of cell poplélatlons ‘

uorescence,

12, 'The method of any one of claims | to 11, wherein said spegfral conditions
comprise detecting the fluorescent dye at an excitation wavelength that 15 selected by:

(a) contacting the fluorescent dye with a first plurglity of cell populations
and a second plurality of cell populations, wherein cells of the first'and second plurality are
of the same cell type as the cells of claim [, wherein each plurality comprises a cell
population having a cell density of x and a cell population hating a cell density of 5x,
wherein each of the cell populations of the first plurality ¢émprise WIC, and the cell
populations of the second plurality do not comprise WIC;

(b)  determining an excitation speg m for the first plurality and the
second plurality, respectively; and _

(©) selecting an excitation wavelength wherein:

(i) the difference/in fluorescence between a cell population from
the first plurality and a cell population from the second plurality having the same cell density
is at least 80%,; and

(i)  the difference in fluorescence between cell populations of cell

density x and cell density 5x frony'the second plurality is no greater than 250%.
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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 thgl,l&%o I#ég} n.h ing a cell density of 5x, wherein each of the cell populations of the first
plurality imprise \7%) "and the cell populations of the second plurality do not COMpHIE - (b)
determining an excitation spefor he first plurality and the second plurality, respectively; and (c)
selecting alVexeitatich GBrepritmapntassipg of the first pluranty ¢hmplifferamc.imfiubeestence bgtween a
cell populaﬁg};hfgggﬁglagtﬂggeggﬂ'@gyﬁrg@g 8kt PoRpiatioR 6. 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 th® secORGBIRARTISHIGraarRsC i fostin firypime e 412, wherein
the emissipnunawelereibxifaN saigdexcitation spectrum of step (b) is fi d at 550 nm  ethod of any one of
claims 1 to 13, whereinr@ e said E%)ectral conditions he fluorescent dye at an emissiton wavelength that

is selected by: contactin§'the fRESTELtEHt ST SHFSISHIrARS OF cell populatiods and a secong
plurality of cell populations, whigrein ahistidftredirst Anslsecandphitality ase nfffiera esell type as

e cole AR S Bz agolmep o i el b <

18 at least 80%; and :

(if)  the difference in fluorescence between cell populations having

cell density x and cell density 5x from the second plurality is no gregter than 250%.

15, The method of claim 14, wherein the excitation fvavelength for said emission
spectrum of step (b) is fixed at 290 nm.
16. The method of any one of claims 12 to 14, wherein the cell populations of the

first plurality comprise at least 2 g/L WIC.

17. The method of any one of claimy'1 to 16, wherein the recombinantly produced
water-immiscible compound is an isoprenoidt

18, The method of any one of claims I to 17, wherein the recombinantly produced
water-immiscible compound is a terpéne, C5 isoprenoid, C10 isoprenoid or C15 isoprenoid.
one of claims 1 to 18, wherein the recombinantly produced

water-mmiscible compound 45 farnesene.

20.  The method of any one of claims 1 to 19, wherein the cell is a recombinant
yeast cell comprising One or more heterologous nucleotide sequences encoding one or more

enzymes of the me¥alonate (MEV) pathway.

21, /The method of claim 20, wherein the recombinant yeast cell comprises a

nucleic acid encoding farnesene synthase,




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 3&)@91 yrality, respectively; and (c) selecting an emission wayelength
wherein: i) the difference in fluorescence between a cell po lation from the firs¢plurality

and a cell population from the second plurality having the ame cell density is at least 80%; 7
(ii) the difference?h fluofésdBsiteditflanh X 17pptimhls s RaHyHalr i Aeityormigasel dg

from the seerRd qlbERHYCISINA HETRABFL M es an enbymENBMGhashalclairGléowhgkein the

excitation avelength for said emission spectrum of step (b) is fixed at 290 nm. 16./The method of
any one of EFXRITLED to, Whereln the cell populatlons of the flrst plurality comprise afleast 2 g/L WIC.

Compound is an ispprengie membd OTQEIH]%W%QJE%%Q Pe%(gnﬁlfﬂm?éag?c]eﬁ ﬁ/llﬁ jein i

recombinantly produced water-immiscible compound Is ate me, C5 Isoprenoil
isoprenoidheterolagyuy Ructaeiide 48P el SriB2O FRfaAS 21 (8 8nwhalein eavistompfileaattyiproduced
water- |mm1§@m[grﬁ@gr5pigwgghl§tgarnesene 20. The met d of any one of ¢cfaims 1 to 19, wherein the
cell is a recombinant yeast cell comprisin ne or more heterologous nucleotigde sequences encoding
one or more enzymes of the m alonate (MEV) pathway. 21. The metlod of claim 20, wherein the
recombinant yeagttcell dbmprities afmlciwiecrsncodingofarnesene isyatfiagous nucleotide

sequences encodes more than one enzyme of the mevalonate pathwa

25, The method of claim 20, wherein the cell further/Comprises 2 heterologous
nucleotide sequence encoding an enzyme that can convert isg

into dimethylallyl pyrophosphate (DMAPP).

entenyl pyrophosphate (IPP)

26.  The method of claim 25, wherein the ¢€ll further comprises a heterologous
nucleotide sequence encoding an enzyme that can phodify IPP or a polyprenyl to form an

isoprenoid compound.

27.  The method of claim 26, whérein the enzyme is selected from the group
consisting of carene synthase, geraniol synthase, linalool synthase, limonene synthase,
myrcene synthase, ocimene synthase, 4 pinene synthase, -pinene synthase, y-terpinene
synthase, terpinolene synthase, amofphadiene synthase, a-farnesene synthase, B-farnesene
synthase, farnesol synthase, nerofidol synthase, patchouliol synthase, nootkatone synthase,

and abietadiene synthase.

28.  The method of claim 26, wherein the isoprenoid is a C5-C20 isoprenoid.

29.  The ndethod of claim 28, wherein the isoprenoid is selected from the group
consisting of abicfadiene, amorphadiene, carene, o-farnesene, B-farnesene, farnesol, geraniol,
geranylgeraniol] isoprene, linalool, limonene, myrcene, nerolidol, ocimene, patchoulol, -

pinene, sabigene, y-terpinene, terpinolene, and valencene,

A method of detecting, in solution, farnesene produced and secreted from a

cell, the method comprising:
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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 t{%(%%g AQmevalonate. 23.The method of claim 20, wherein the recombinant yeast cell
corn ises a he ero? ous nucleotide sequence that encodes an enzyme that' can corivert me alonate
into mevalonate 5-phosphate. 24.The method of claim 20, wherein the one or more heter. ogous
nucleotide sequences ei¢odesPHBIE IS OEBZ{M T Heg.rHeveionatespatine comeseT#ie method

of claim 2G;qyhersintheaehinibe SAmRESes & hetpralagays nucleotide sequence encoging an
enzyme that can convert is entenyl pyrophosphate (IPP) into dimethylallyl pyrophosphate (DMAPP).

26. The method of claiM®5, witdreiHINa s Rae tite SaHabrr e arberaRyrArber Yt
isoprenoidLanpeiiion wavelength of about 530 to 570 nm.

31, The method of claim 30, wherein the solution comprising the plyrality 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 cultyfre plate is coated
with Teflon.

33.  The method of any one of claims 30 to 32, whereifi 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 muiti-well cell culture plate prior to said dgtecting.

35.  The method of any one of claims 38 to 34, wherein the cell is selected from
the group consisting of a yeast cell, a bacterial géll, a mammalian cell, a fungal cell, an insect

cell, and a plant cell.
36.  The method of claim 35, vherein the cell is a yeast cell.
37.  The method of clainy'36, wherein the yeast is Saccharomyces cerevisiae.

38, Aliquid compg! ition comprising;
(a) a cell combinanﬂy producing and secreting a water-immiscible
compound; |
(b) fater immiscible-compound secreted from said celi;
(c} | / a fluorescent dye that directly binds to the secreted water-immiscibie

compound; and

cell culture medium.




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-pinegg,syrithase. 13-pinene synthase, y-terpinene srithase, terpi%mhgm.
ehadiene synthasc, a-farnesene synthase,13-farnesene s}mthase, famesol synthase, nero dol
synthase, patchouliol synthase, nooticatone synthase, and abietadiene synthase. 28.The mreths4 of
claim 26, whereid The isBisrepBRPHHTH 318 OMEREH. UEEHA SHHEFSIEIEIM2G o Whergin the
isoprenoiddishsetagied framitbegraMRicansising phabigdicng), anARNAdiens isate ey atfamesene,
p-farnesene, farnesol, geraniol, geranylgeranio , isoprene, linalool, imonene, myrcene/ nerolidol,

' ocimene, iﬁﬁﬁ%ﬁol, f3- pinene, sabi ene, y-terpinene, terpinolene, and valencene. A method of
detecting, in solution, famesene produced and secreted from a cell, e method comprising-
“W0-20-121t5846  ho(@)AANRGHNG BiSRIUOR ML NHE SPisWIRLE: g Solution compnses cell
recombinantly producing and secreting farnesene; and (b) detecting Nile Red at an excitation
nm. 31. The

wavelength of about 260 to 0 and an emission wavelength of about 530 to 570
method of claim 30, wh&heinotiheosolutioiff demayis iwg dleen pie alitysiolk Gelishs e
multi-well cell culture plate. 32. The method of claim 31, wherein the malti-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 leaf12 hBHfrEPPRASTHSHAE Betabeing laims34, tord ey drearseaiénardlaims 30 to 33

further corpgyising tha stepnakahakiaeiiedaitizvelealoaulture plate or to said d ecting. 35.
The method of any one of claims 3 to 34, wherein the cell is selected

yeast cell, a bacterial ell, a mammalian cell, a fungal cell, an insectell, and a plant cell. 36,The
method of claim 38 herdite tiravaeliteon 9Bt eedlof claims 38 to 42,

Nile Red.

44, The composition of any one of claims 38to 42, wherein the fluorescent dye is

BODIPY 493/503 or BODIPY 505/515.

45.  The composition of any one of cldims 38 to 44, wherein the recombinantly
produced water-immiscible compound 1s a teppene, C5 isoprenoid, C10 isoprenoid or C15

isoprenoid.

46.  The composition of any one of claims 38 to 45, wherein the recombinantly

produced water-immiscible compoynd is farnesene,

47.  The compositiof of any one of claims 38 to 46, wherein the cell is a
recombinant yeast cell comprising one or more heterologous nucleotide sequences encoding

one or more enzymes of t mevalonate (MEV) pathway.

48.  The domposition of claim 47, wherein the recombinant yeast cell comprises a

nucleic acid encoding farnesene synthase.

mevalohate.

ot

A
4



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- nd secreted from said cell; (c)a fluorescegt dye that dir%tly binds to
the secreted water-immiscible compound; and d)cell culture medium. PC-T~- 39.The
composition of claim 38, wherein tne ecu is seiectea trom me group consisting of a yeast gell, a
bacterial cell, a m¥mmaliihcametifinigel deimr indertasit recnpimantethst ceGprsgomposition of
claim 38, wagsieiadhe GelisAdvaasi Rl ik FheicomRasiian ALCaim R whsreinihe Haast is
Saccharo ces cerevisiae. 42. The composition of any one of claims 38 to 41, whgrei he
recombinaftfy PraaG B R Smmiscible compound is an isoprenoid.  43. The gomposition of any
one of claims 38 to 42 herein the fluorescent dye is Nile Red.

51. The composition of claim 47, wherein the one or more heterolog

nucleotide sequences encodes more than one enzyme of the mevaionate patly

52, The composition of claim 47, wherein the cell further cg
heterologous nucleotide sequence encoding an enzyme that can cony,

pyrophosphate (IPP) into dimethylallyl pyrophosphate (DMAPP),

1t isopentenyl

53. The composition of claim 52, wherein the cellAurther comprises a
heterologous nucleotide sequence encoding an enzyme thgt can modify IPP or a polyprenyl to

form an isoprenoid compound.

54. The composition of claim 53, whergin the enzyme is selected from the group
consisting of carene synthase, geraniol synthase, inalool synthase, limonene synthase,
myrcene synthase, ocimene synthase, a-piney synthase, B-pinene synthase, y-terpinene
synthase, terpinolene synthase, amorphadig e synthase, a-farnesene synthase, f-farnesene
synthase, farnesol synthase, nerolidol sy hase, patchouliol synthase, nootkatone synthase,

and abietadiene synthase.

55. The composition 6f claim 53, wherein the isoprenoid is a C5-C20 isoprenoid.

56.  The composjfion of claim 55, wherein the isoprenoid is selected from the
group consisting of abietddiene, amorphadiene, carene, o-farnesene, p-farnesene, farnesol,
geraniol, geranylgerandol, isoprene, linalool, limonene, myrcene, nerolidol, ocimene,

patchoulol, B-pine sabinene, y-tetpinene, terpinolene, and valencene.

57.

fluorescent dye directly bound to water-immiscible compound (WIC) recombinantly

A method of determining spectral conditions for the selective detection of a

produced/from a cell, the method comprising the steps of:
' (a) contacting the fluorescent dye with a first plurality of cell populations

4 second plurality of cell populations, wherein cells of the first and second plurality are




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 ¢ rims 38 to 44, wherein the recombinantly
produced Wa;@%-mgg compound is a e ene, C5 isoprenoid, C10 isop i G isoprenoid.
46. The composition of a one of claims 38 to 45, wherein the recombinantly produced waterAmmiscible
compo md is famesene. 47. The compositis of any one of claims 38 to 46, wherein the/cell is a
recombinaf Y S8RCAFEEYASING F5E 675 BH HETLFOTBRILS AGRICRARILAEER IEHEES GRBSEIGONe or

more enzysfes.fd & R yalnalen MENM) RatWRMsity of4&, TRerkanpasiiianalplaispdhinbsrein the
recombinant yeast cell comprises a nucleic acid enc ng farnesene synthase. 49. The composition

of claim 47 G seBmibn Ahyardiie fLbraprasss AR sRES mikritde 88guence that

encodes atoapiwng/igat can convert HMG-CoA into meval ate.
--W0-2012ttS846-PCPU.S244 %@47?% i X51Otm'll'he corgrgos'tiotn oi,cltairp4_. w r%i‘n me
recombinant yeast cen compns ane ergloggu Rucieotide L& ?feﬁ% AT EREEHRES eenzyme that can

convert mevedon alirabtyn cssplentiatdy qpdosphate. 51. The composition of Zlaim 47, wherein the
one or more hetero o tgg?;uCle8yf%gti?rl?%H%Q%ﬁgtggcwogx%%ﬁ%%ew 1;[;16%& one enzyme of the mevalonate pat

ay. 52. The composition of claim’4/7, wherein the cellfurther cs prises/a heterologous nucleotide
sequence encoding an enzyméthat dah E6rymspentdmyrppssivspiate RPNt @imétylally 1
PyrophosphigigSBMARRY) and 2 a3t JdPRISAEAPRSIIANL ESAIM RN NRIGI TR cahythehapmprises a

1s at [east 80%: and

(it}  the difference in fluorescence between cell populations having

cell density x and cell density 5x from the second plurality is go greater than 250%.

58.  The method of claim 56, wherein the emigion wavelength for said excitation

spectrum of step (b) 1s fixed at 550 nm.

59. A method of determining spectral onditions for the selective detection of a
fluorescent dye directly bound to water-immisgible compound recombinantly produced from
a cell, the method comprising the steps of:

(a)  contacting the fluogescent dye with a first plurality of cell populations
and a second plurality of cell populatigfs, wherein cells of the first and second plurality are
of the same cell type, wherein each plurality 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 comprise W1, and the cell populations of the second plurality do not
comprise WIC,

(b)  detg ining an emission spectrum for the first plurality and the second
plurality, respectively; 4nd

(c) selecting an emission wavelength wherein:

(1) the difference in fluorescence between a cell population from
the first pluraligy and a cell population from the second plurality having the same cell density
18 at least 80%:; and

(1) the difference in fluorescence between cell populations having

cell dephity x and cell density 5x from the second plurality is no greater than 250%.
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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 carepe synthase, geraniol synthase inalool synthase, lijappede, sysihigse, myrcene
synthase, ocimene synthase, a-pine synthase, fl-pinene synthase, y-terpinene synthase, terpindlene
synthase, amorphadi e synthase, a-famesene synthase, 13-farnesene synthase, famesol syrithase,
nerolidol s thase,68atchEgﬁﬂ??ﬂﬁ“f’af%?lﬁbé?k&]é%‘%f#ﬁWé%’é?%‘iﬁ“ﬁfb’%?ﬁ&féﬁ@%ﬂﬁ%@mn 55. The
compositiopdcatambbaepngisinthedsprranpid is a C5-C20 isoprenoid. 56. The comp0s. ion of

57. A method of determining spectral conditions for the selective detection of a fluoyescent 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 4-WOSit) of the same
cell type, wherein each plurality compnses a cell poputanon naving a cell nep ty of x and a cell
population having a cell density of 5x, wherein each of the cell populatio s gf 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: () 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 (i) the difference in fluorescence bet eefi cell populations having cell
density x and cell density 5x from the second plurality is r o greager 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
methoth:omprising the steps of: (a) contacting the fluo escent dye with a first plurality of cell
populations ang @ Sp§eRY RIp k. 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 ha\{ing ce/LI Fen ity of 5xf.wherein.eac.h of the cell populations of the first plurality
compriseand the ceéll popu ations othd Ié”éccc())ﬁnéfrﬁ) il?l%”ty do not comprise WIC; (b) de rmining
an emission spectrum for the firstpiitatityralndathily sesbruchphnalitgraespestivelypndscible  (c)
selecting an egis gg;ﬁd/yavelength 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 80 5'0: and (i) the diffdrencBalTiBRESEEFCaBRINEsEerpBPIIatiEsehaving cell de ity x and
cell density 5x from the segond plunalifyds-Rigraniesitbary 8500 hWHATIS GLAIVER:NA liquid

composition cgorgprisin nd (a) a cell recombinantly producing and secreling a water-immiscible
compouynd; po&brﬁ water immiscible-compound secreted from said cell; (c) a fluorescent
dye that directly binds to thi@secretBdviratersigrinniscible compound; and (d) cell culture

mediunmn).

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 Saccharomyces cerevisiae.

4. The 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 1 to 4, wherein the fluorescent dye is Nile
Red.

6. The composttion of any one of claims I 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 farnesene.

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,
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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 recbmbin@mtlyoprocuicadoledtenifmiscibleheorypolmhis wassaoprenojdises 5. The
composition oﬁa@%gg&%ﬁmﬁm (egRER O (DB DRIEHCRRT YIS IR Revi B BigGOmPOSITON
of any pne of claims I to 4, wherein the fluorescent dye is BODIPY 493/503 or BODIPY 505/515. 7.
The co posm@ﬁ‘@fc’é‘ﬁk? one of claims 1 to 6, wherein the recombinantly produced water-immiscible
compopnd is a terpene, C5 isoprenoid, C10 isoprenoid or C15 isoprenoid. 8. The composition of
any ong of claims 1 to 7TWJ‘§{I%&£B£H%£%%@&@%%I%§9%CFQ %%E%BAWJ& i! c&%g}f%%é‘”d IS
famesene 9. The composition of any one of claims 1 to 8, herein t s a recombinant yeast
cell comprisingestieleoioreletisiorsaus T ieleations seyeRIEes e cotli BV Iy mes of the
mevalgnate (MfVaipatbwasosphk. 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 HWG-CO& fstenereeioriaieim 9, mhemie o mysositvmedfetdaiineouwhetedtidhe

recombinant yeastcel Wﬁg&@ﬁﬁ{%@@gﬂ%@g%%@%@g%%%ﬂ?ﬁt encodes an enzyme that
can convert mevalonate into mevalonate 5-phosphate.

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 polypreny! to form an

1soprenoid 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, B-pinene synthase, y-terpinene synthase,
terpinolene synthase, amorphadiene synthase, a-farnesene synthase, B-famesene synthase,
farnesol synthase, nerolidol synthase, patchouliol synthase, nootkatone synthase, and abictadiene

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-farnesene, B-farnesene, farnesol, geraniol,

>

geranylgeraniol, isoprene, linalool, limonene, myrcene, nerolidol, ocimene, patchoulol, B-pinene

sabinene, y-terpinene, terpinolene, and valencene.

19, A method of detecting, in solution, farmesene produced and secreted from a cell, the

method comprising:
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13.Th

e 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 fur
isopen
of clain
enzym
of clain
syntha
syntha

ther comprises a heterologous nucleotide sequence encoding an enzyme that can convert
tenyl pyrophosphate{jPP) intaadimgthydallidipyropiiospladie tMARP Yolutickcohfieiesmpesition

h 14, WPe%E%%%tfe" (f)Hg(Qgr %g(frg gir‘ ﬁﬁgafapn%%?é?%«%s nl_JcIeotide sequence encoding an N
> that can modity 1PP or & pgo yprenyl toform an isoprenoid compound.  16. The composition
h 15, wherein the erf2yme #stselieattid i thengrolipiconsistirg o earbpet 20Athase, igeraniol
se, linalpal syathass, dmenepe: syathass: myregngsynthase, ocimene synthase, a-pinene

5e, p-pinene synthase, y-terpinene synthase, terpinolene synthase, amorphadiene synthase,

a-famesene synthase, c3-famesene synthase, famesol synthase, nerolidol synthase, patchouliol

syntha
wherei

5e, nootkatonédsyntiasencinel albidtan Eheviyrahdbesolutivn cPhprcongpositonlof clbinlils,
N the isgpiaRRIf; S8y HIG3RIRRREGNQIH cuudSdipe composition of claim 17, wherein the

isoprenoid is selected from the group consisting of abietadiene, amorphadiene, carene, a-famesene,
P-famgsene, famesol, geraniol, geranylgeraniol, isoprene, linalool, limonene, myrcene, nerolidol,
ocimene, patchoulol? P-pinémensdisihehclaymetpinbereintérpinolene arsdl valencgne.is cod@dAvhethod of

detecti
(a) con
and se
to 290

Ng, in se|utian, famesene produced and secreted from a cell, the method comprising:

tacting a solution with Nile Red, wherein the solution comprises a cell recombinantly producing
creting famesene; and (b) detecting Nile Red at an excitation wavelength of about 260
hm and an erdkssioT wavelbedth ofyalreut §3nte 570 Utnwherei@ theldesmethddiotidiaim 19,

21. The method of claim

wherein the S%MEBH%?QW&Q&Q%%?%W&?{%% gells;is contained in a well of a multi-well cell culture

plate.

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 grior to said dégectinghe n23bdcthel angthododtrunysdive ol Tl dmtis1 SotapBRinfunith srepoifiybriking the

step of
claims

shaking ifiayvell el fuliieAlale A9 R saiAslegtng.  24. The method of any one of

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
cerevis

is a yeast celd. T nittbahethod ofccléirhidls, \Whepsinvhedyedst daliSasdbhasd fiyease

ae. group consisting of a yeast cell, a bacterial cell, a mammalian 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 Saccharomyces cerevisiae.
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