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- Results aro repo fo he anaiss of lal peuorooctanesufonale (PROS) in malird andqua099yolksamples. Alo toportedis he PROS containedin sch ofto th facionsofegg yok very low donsty lpoproten (VLDL). phosvin, and poutelin. This sty was- Gondicted in accordancewththanayical phaseprotocol ven nAtichiment

i TameMae
Thasamplos wero submited in plasticbags boldwihmagic marker and pedprin. A copy- ofl sampleog-n information resented inAtachment A
Twelve mallardaggyoksamplesandwa qualaggyoksampleswerereceivedon 0812,Tha samples wero shppedfrozenon ry co viaFodor Express (FedEx), Tho twa malar. yok samples worecombinedandhomogenized 0 ane sample. The samewas Gand fo thetwee all yok samples. The samples werd toed frozen fom me of aca ur anaesFou malard albumen and shel membrana saps. and four Guad auman and Snel- membranesamples wero aso fecavedon OS'0102. Thesesampiswerontanalzedaspartotis study.

. 3 Methods -AnalyticalandPreparatory =~ © EERE

. 3.1 Sample Preparation
31.1 Total PFOS Content
A 1.0 g sample was used for th extacton procacuro. Twanyivo miliders of methanol wero« added10thasample. Thosamplewas placed an ¢wrsacton shaker for 15 minsandthencontiugedai - 2000 pm for - 10mines. A {ve militer alot of he sample was aken and
05gof carbonwasacded. Thesamplewesshaken an alowed fo si. Esch samplowas- fredand anahzed by LMSMSolctospray.
3.1.2 PFOS Content Yolk Fractions

- £50 gsamplewasusadfo the fracionaton. Tenmiltersof soon containing 057 M
MgSO, 1 mM phenyimethanesulonyfuoride (PMSF). and 2 uM leupeptin were acded to the
Sample. Thosampleasshaken fr 2 Mites endhanhoSusponscnwastansiened 10a

- contuge ube. Thesamplewasconiuged at 200,000 x at 4° fo 24 hours. Thasample
was then separated into 2 segments: he very ow densiy ipoproten (VLDL) and the hgh
ans racion (HOP)

- TheVLDLwas dissolved iasolution containing20mM Tris-HCI, 150 mM NaCl, 02 mM EDTA,
1 mM PMSF, and5 uM leupeptn. Tha HOF vas resuspended i 2 soluion conaring 045. MGSO, 1 mid PMS, and 2 leupeptin. Eoin VLDL and HOF fractions were centiuged at
200.000 x gat £°C for 16 hous. TheVLD.wasthen issoved in 2 okion containing 20 mb
TisHCL, 180 mM NaCl, 02 mM EDTA, 1 mM PSF, and S JM laupaptn and stored at 4.

« The HOF was ssolved n 2 Solon conning 0.45 M MGSO. 1 mi PMSF, and 2 phi

« race2065 6n1ung
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“ Jeupepinand hen twovolumesofcodwater asaddedcropsand thenstoredovemight atwc.
‘The HDF supematant ipovelin) wasdecantedanddiedwithcoldwaterand storedovemight

« al 4C. The HDF precipitate(phosvitn) wasdissolvedinasolution containing0.4 MMgSO,1mM PMSF, and 2 4M loupopiin and than died weh cod water and sired overnight at 4°CThe ipovialinandphosvit weretenrecoveredbycentugaton at 10600 x gat 4C fo 1« hourand dissolvedin asolutioncontaining 1 MNaCl, 5 mM THSHC, | mM PHASE,and 2pheupeptn.
Alof the resulting preciitates (-1.0g)from each fractionwereusedforthe extraction

- procedure. Twenty-five milliters of methanol were added to the sample. The sample wasplacedon awrstactonshaker fo 15minutes and thencentrifugedat- 2000om for ~ 10minutes. A vomiller aiuotofthesamplewastakenand 0.5g ofcarbonwas aced, The- samplowas shakenthen allowed 0si. Each samplewas itered and analyzedby LOMSMS
electrospray. p,

- 3.2 Sample Analysis by LC/MS/MS

In High Prossuro Liquid Chvomatagraphy (HPLC), an aiuot of extract is jected and passed
through a liquid-phasechromatographiccolumn. Basedontheaffinityoftheanalyteforthe- stationary phase in the column 18a 12 he Guid mobile phase, the analyte i retained for acharactristamountof time. Folowing HPLC seperation, massspectromelry provices a rapand accuratemoans foranalyzing awide range oforganic compounds.Molacusare ionized,- ragmented,anddetected. Tha loncharacteris of hecompound i observedand quanitated
‘against standards. Each sample was analyzed in duplicate.

- An HP1000 systom ntriaced t a Micromass Quatro Utima system was used0 analyze the
sample extracts. A gradient eution through a Jones Chrcmatography Genesis C-8502.1 mmx umcolumnwasused orseparation.

« The folowing gradient was performed:
MobloPrase(A) 2mMAmmoniumAcetate inTypa |Water

- Mobio Prasa (8): Methanol

Time “A x800 ® w> 04 & 2
10 10 %
70 10 «
75 0 10- 50 o 100
95 6 ©
140 © ©

- Thefollowingparameterswereusedforoperationofthe mass spectrometer:

. TFammew Sewmg
Tonization Hod EhcosprayFolarty Nogatve

« Transiions Moritored 459599
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CmTempomwe ®C_—« Drying Gas (2 70Umin

a Ral aEASE NUTR SE Ra iHiiananss GRR RBee
- 41 Calibration

A6-pointcabration curvewasanabveed atthe begiring,tvoughou, andatteendofteanaltalsequenco forPFOS.Th calbrallonpointsweraprepared for PFOSat0.102,05,
. 10, 20, and5.0ng/mL. The instrumentresponseversusthe concentrationwaspiotiedforach pon. Using nea regression wih 1 weighing,he Sipe, .nieroeptandCouficntofGoterminaton (7)were determined. Acalbralon cureisacceptf=0.990.
- Forthe resuts reported hero, calibration crtria wera mel. The calibration curvesaro includedntherawdata in Atachment C.

- 42 Surrogates
Surrogate spikes aranot a componentof teanayical method.

- 4.3 Laboratory Control Spikes

Laboratoryconirlspikos inthe analyticalsetweroproparedby ading aknown concentration- of the anayies to conirl ogg yok samples. Laboraloy conirl spikos ro Used 10 assessmethod accuracy. The laborer conto spikes mst show recoveries between 70-130% orho cata isrejected. Fortheresuls eported hero, tha Spikes werewin the acceptable
range.-

44 Matix Spikes
Matix spikes weranot includedwihtis study.

-
45 Sample Related Comments

Oupicato nections were performed or all sample anaes.

5 Data Summary

- PleaseseeAttachment Bfor a detailedlisting oftheanalyticalresults. Resultsarereportedin
patsporbilon (ni) for PROS.

- 6 Data/Sample Retention

Samplesaro disposedof one monthafer the reports issued unlessotherwisespeciied. Alslctronc data is archived on rotiovable media and hard copy reports are slored n cata
fokdersmaintainedbyExygen. Hardcopyca is soredfor a imum of ve years, SHA
Environmental il ba notfied 0daysprir to he disposal of harcopy data

«

. raceaoes chee



—————————————————————

- J

-

-
TERela STR a ay

-
71 AtachmentCranofCus
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«snow of2SMENVIRONMENTALLABORATORY‘CONTRACTLABORATORYWORK ORDER BY SAMPLE
© Project BOLT ContractLabs): EXYGEN
a Reaueser: Robidea,RochelleR(0002.03E.09) Completion Date: jDeparment: 02180 Site Sure: ProjectLesé: ResellR.RfidennProjectNumber Phone Numbers 65178-7065DaeReceived: 10472001 Email Address: obidess@mnm.com® ProjectDescription: N. BobwhiteReproduction (Eggs)

swous 5/9/02—
-

Comments:
NOTE: MISCSERY = roti searaion to be conduct by Eygen Research, ,

Msample Sampled Date _ Sample Descriptiona eeerecresceemeeeeeenesesmmmmereereeBOLING €192000  10oomai BOAYok
®  AwiusCesc AnataMethod _ Components AnahiDueDateMISC_SERV Misc Services Mis Services a302002eee eee ree TO ee
© EL GDA l0semai 2HYok .

AminiCote AnticaMttog Componenn AnauDueDieo MSCSERY MiscServices Misc Services a302002AreeTR ee
BOLI 610001 100m 234HYok

o Aono AnsaMethod Compan AnasDueDateMISC_SERY Mise Services Mise. Servis sa02002ItimeTTR
a BONIS G20 10somai 36HYok “asinCote Anti Method Conpanins AnoDue teMISC_SERV Mie Services Mise Services 302002ear et researc:
® coms 132001 1000m ai 291 Yolk

Ansini Cote AnselMethed Comps AnasDuc te
. MICSERV Mis Services MiseServices 8302002B.S

BLISS 61001 100omai2311Yolk ~
. AuiniCode amlMtg Conponns AnasDueDeMISC_SERV Mic Services MiscServices an02002
L EDLTSONST R00 10somai2331Volk

AnsnisCote anscnManet Componens AnasDuc ieMISCSERV Mie Services Misc Services sn02002Ee ee SO ee
* Esa ONAN 10vemaisivek >AnanCote AnanMethod Comores AutosDue tew MISC_SERV Mise Services Mis Services a302002AMAee
BOLI 6212001 10oomai 2261Yolk

a dousce nisinMeted Conpaman AntsDue se
MISC_SERV Mic Services Mis Services sa0m0meee

«
€nnty



son 20023M ENVIRONMENTAL LABORATORYCONTRACTLABORATORY WORK ORDER BYSAMPLE
® Project F011379 cont) Contract Lab(s): EXYGEN

3M Sample Sampled Date _ Sample Description -sank— SampledDate SampleDesigten
a EoLmae 6212000 1000mai.226)Alwumen

AusiaitCote Ans Mehog Compraean AsaleDosDatsMISC SERV Misc Services Mis.Services 6302002« — ere TeeoO vm
E0L137931942 6212001 1050m a. 226) Shell Membrane:
Ans Cone AnsaMetog Companaas AnaisDusDate@  MISC_SERV Mise Services Misc. Services 02002—_eeee 0oJ
01137931943 212001 105om i 230)Yolk

®  fwsiniCei Anahi Method Component AnalysisDueDateMISC_SERY. Mise, Services Misc. Services 502002—_—reGm
eas 202001 105mai 230 Albumen
AntiCone AnsaMothod Commun AnainisDueDateo MSCSERY Misc. Seviees Misc. Services sn0200

E0L1379.31946 6212000 1050m 81.2301Shell Membrane
AnsinisCode Aus Mobod Componens AnataDueDate®  wisc_serv Misc. Services Misc. Services 6302002—_—
E0L1379.31067 202000 1050m ai. 232 Yolk

® fume Ansivica Method Component AnalnisDueDate= PROS by ESM Pros e000

Eolas 6212000 1000m si. 232 Albumen
Ans Cote AnsaMahon Componcag. AnaisDueDate

PR PROS by ESMS pros 302002
E0LL1379:31950 202001 1000ma. 232 Shell Membrane
AnaisCote Auics Matted Conpuneon AnaisDueDate= pros PROS by ESMS pros nom
E011379:31951 6202000 100om al 234 Yolk

7 AnsiniaCode AnticaMethod Compunensy AnalDueDatePROS PROS by ESMS pros 6302002
© Eas 6202001 100oma. 234) Albumen

AnsivisCode AnalticlMethod Companens AnalylsDusDateLo Pos PROS by ESMS pros 602002=Fs ew
E0L1379.31954 6212001 10 00m i. 234. Shell Membrane

. Amimecow AnsaMthog Componcn AnaisDusDatepros. PROS by ESMS rros nua

- .

. 5
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spinon Lof2SMENVIRONMENTAL LABORATORYCONTRACT LABORATORY WORK ORDER BY SAMPLE
- Project: E01-1378. Contract Labs): EXYGEN

@ Requester: Robideau, RochelleR(0002-03E-09) ‘CompletionDate: ~
Deparment: 02180 SiteSource: Project Lead: RachelleR RobiceauProjectNumber: Phone Number: 6517781065DateReceived: 1042001 Email Address: rrobidesu@mn.com® Project Description: Mallard Reporduction (Eggs)
spo S[3|[ 07

-
Comments: nN

NOTE: MISCSERY = Procn separation condcied by Exygen Research.
3M Sample Sampled Date _ Sample DescriptionFoiTN...... Wii als.Eorai6s §2001 000m ai 230HYolk

®  jnsiveCote AusitiedMethod _ Componenn AnalysisDueDateMISC_SERV Mise. Servis Mise. Services aso00zeee memeTVR.
* poLmsien 61132001 10 pom ai. 232HYolk.

AnsihCode Angiyticsl Method Components AnalvsisDueDate.a MISCSERY Mise. Services Mise. Services sn0z002ee ee eee et rsicrmeorrssae SEE errs
E0L137831640 132000 1000m ai 234H Yok

a AnimiCode AnsivticslMethod Component AnaivsisDoeDate.
MISC_SERV. Misc. Services Misc. Services 63072002—Maedmiks  e  Ge

o« EUTIG 6132001 100mai 236HYolk
AnantCoge Ans Motos Comprass AmaliaDue DateMISC_SERV Misc. Services Misc. Services &n02002eeeeae eeeeiiivrimsmaraeneTE_ernenmn

. EO1-1378-31654 6132001 10 pom 4.3. 2291Yolk
AnslvnisCode. Anaitieal Method Components AnalysisDye Date. MISCSERV, Mise. Services Mise. Services e000DE eae BIE rm
EoL17831655 132001 100mai 2311 Yolk

.  AnsiniCode AnalxticalMethod Componeny AnaivsisDyeDateMISC_SERV Mise. Services Mise. Services sn02002EE ree ee erstenBEWL_emirm:

. EoLTaIess ©2001 100omai,2331Yolk
AnaisCode AualticalMethod Compneny AsaluisDueDateMISC_SERV Mise. Services Misc. Services 6502002Mee ee

" E01-1378-31657 6/1372001 10 vom ai. 2351Yolk
AnaivsisCode Analvtical Method Componeny AnalysisDueDate.

| MISCSERV Mise. Services Misc. Services 6302002bic SO os OOO. A...SS
E0L1378:31694 €202001  1050m 2.2301 Yolk

PR AnselMetod Componens Ansins Duc ateMISC_SERV Mis, Services Mis. Services 6302002eae
«
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smi 20f2SMENVIRONMENTAL LABORATORY
CONTRACT LABORATORY WORKORDERBY SAMPLE

® Project: 011378 cont) Contract Labs): EXYGEN
3M Sample Sampled Date _Sample Description -Samp SompledDate SempleDesceiptn®  Eornmies 202000 100om a. 230) Albumen
AustCote AnsonMethod Componeny AssisDueDate
MISC_SERV Mise. Services Misc. Services 6302002a= MeSnhe Ge
E01-1378.31697 6212000 1050m 81.230. Shell Membrane

AustCog Aus Method Compona AnaisDusDate
®  MiscsERY Misc Services Mise. Services 602002—_ Men ee he

E01-1378.31698 6212001 100om ai.2321Yolk
®  AmainisCone AnaivticlMethod Composers AnaisDueDateMISC_SERV Misc. Services Misc. Services en02002—_—ee
* Eonomies 202001 100pmai 232) Albumen

AnsaCode AnalyticalMethod Components AnilDueDate«  MSCSERV Mis, Services Mise Services 6502002_ (Meet We Ge
E01-137831701 202001 10pom a. 232.) Shell Membrane

o AunmsCo AnsonMethod Comprseny AsaiisDueDateMISC_SERY Misc. Services Mise. Services e000—_—— oe
o« EET 6202000 105omai 2341 Yolk .

Aus Cote Autti Mohod Compra Ausini DusDatepros PROS by ESMS PROS 6502002
roma 202000 100om ai 234) Albumen
AnsaCate AnsaMethod Compara AnaisDucDate« PROS POS by ESMS PROS 602002
E0L-1378:31705 212001 10 bom a. 2341Shell Membrane -

. AubniCo AnslMethod Compencas AssisDueDateFRO PROS by ESMS Pros 6302002—_— heee

. EoLLTE3ING 6212001 10pom 8.2361 Yolk
AnsaCog AutMetod Component Asai DucDatepros PROS by ESMS Pros 6302002—_— em

© Eolas 6212000 1000ma. 236 Albumen ©
AustCote Ans Method Componcas AssinitDueDate, PROS PROS by ESMS Pros en02002—_— ee em
EOL1378.31709 6212001 1000m a. 236 Shell Membrane

AvsiatCote Asati Method Compsncas. AnsysDueDateeros PROS by ESMS ros 602002
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Sample “Condition Upon Receipt” Form

-
Protocol # MA.

- o
D0Exygen Study # __022 —070 €47.

-
Date & Time Received __ &-/-02 _/ 245

«
Conditionof Samples __ £2 Dry zo - 9

-
Temporary Storage Location __£~ §

-

Initials& Date Lu & 02

- -

Waybill# _F2vs pep sop (red fi)«

.

Comments: Spfivrday ded coo did tf buwe rldy gumber, SK free
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Summaryof PFOS Rosidus Found (ppb)
- in Combined Mallard Egg Yolk Samples

Sponsor Analyte Found Fort. Lovel Recovery
- io (ppb) (ppb) (%)

7a (Reagent Control) Na - 5
na (Reagent Control) na - .

- na (Reagent Control) NO - -

na (Reagent Control) na : :
na (Matrix Control) No - -

« na (Matrix Control)* na -
na (Matrix Control na - -
na (Matrix Control} na . -

- na (LCS) 108 100 108
na (LCS) 1 100 nm
na (LCS) 103 100 103

a na (LCS) 100 100 100
- 53600 p
- 52300 - ,

« “dup s2600 : N
= Dup* 52500 . :

« NQ = Result is above the detection limit of - 0.5 ppb but below the quantitation imi of 10 ppb.
Duplicate Injection
compositeof amples E01-137B31EI, 31659, 31640, 3164, 31654, 3165, 1658, 31657, 21694, 2688 31702, 31708

-

-
. ROEBX Tear, un
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- ID b) (%)

-« na (Reagent Control) NO - .

- na (Matrix Control)* NO . .
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« ANALYTICAL PHASE PROTOCOL

-
ANALYTICAL PHASE TITLE

« EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE FROM
MALLARD AND QUAIL EGG YOLK FOR ANALYSIS USING HPLC-

ELECTROSPRAY/MASS SPECTROMETRY
« .

SPONSOR«
3M Environmental Technology and Safety Services
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« PO Box 33331

St. Paul, MN 55133-3331
«

DATA REQUIREMENTS
« Analytical Method Requirements

«
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- Exygen Research (Exygen)
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State College, PA 16801
. Phone 814-272-1039
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- Tit
EXTRACTION OF POTASSIUM PERFLUOROOCTANESULFONATE FROM

MALLARD AND QUAIL EGG YOLK FOR ANALYSIS USING HPLC-
- ELECTROSPRAY/MASS SPECTROMETRY

« 1. PURPOSE
‘The purpose of this stud is to analyze mallard and quail egg yolk samples and
their fractions for residues of perfluorooctanesulfonate (PFOS) using methods

- entitled, “Lipovitellin, Phosvitin, and Very Low Density Lipoprotein (VLDL)
Isolation from Chicken and Japanese Quail Egg Yolk” and “Determination of
Perfluorooctanesulfonate in Egg Membrane, Albumen and Yolk by LC/MS/MS.”

. Both methods can be found in the Appendix.
2. REFERENCE MATERIAL

- ‘The following analytical standard will be used:

a jChemical name and structureofthe compound is presented below.

- PFOS
Chemical Name: ~~ Perfluorooctanesulfonate
IUPAC Name: 1-Octanesulfonic acid. 1,1,2,2,3,3,4,4.5.5,6,6,7,7888-

- heptadecafluoro-, potassium salt
CAS Number. 2795-393
Molecular Weight: 499 (CiF17805™)

«

i
- carpe

. o

Note: The neutral molecule and standard from which the PFOS (anion) is
obtained is. perfluorooctanesulfonate potassium salt [CsFi7SOSK], molecular
weight 538.

A record of test and reference substance receipt, storage conditions, and a record.
ofuse will be maintained at Exygen. Forms documenting chain-of-custody and
shipping records for trackingofthe test substances will be included as partofthe
raw, data package.

«
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“ All standards/test substances and any prepared solutions must be identified with a
unique label or number on the container or cross-referenced to the container.

« HAZARDINFORMATION

A current MSDS for the chemical(s) used in this study will be maintained at the
" testing facility

3. SPONSOR
. 3M Environmental Technology and Safety Services

Building 2-38-09
PO Box 33331 :

" St. Paul,MN 55133-3331

‘Sponsor Representative:
. Bill Reagen :

4 TESTING FACILITY/PERFORMING LABORATORY
Exygen Research

. 3058 Research Drive
State College, PA 16801

. Project Manager:
Emily R. Decker, Exygen

5. PROPOSED EXPERIMENTAL TIME-FRAME
‘ Analytical Start Date June 3, 2002

Analytical Termination Date June 21, 2002
. Report Issued July 31, 2002

6. SAMPLE PROCESSING, STORAGE AND IDENTIFICATION
. All mallard egg yolk samples received will be combined into one composite

sample using a blender. The same process will also be used for al of the quail
egg yolk samples.

- Each sample will be assigned a unique sample identification number at Exygen,
which will be used for tracking and identification of the samples. The samples

. wil be stored in a temperature-monitored freezer, maintained at < -10° C, except
when removed for extraction and analysis as described in the method. The
samples will be kept isolated from the test substance during storage.

: Sample receipt and storage location and conditions during the study will be
documented. All samples and any resulting sample extracts will be identified

. with a unique label or sample number. Such identification will be either on the
container or cross-referenced 10 the container

«
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- 7. ANALYTICAL METHOD
‘The composite mallard/quail egg yolk samples will be extracted and analyzed first
according to the analytical method tiled “Determination of

- Perfluorooctanesulfonate in Egg Membrane, Albumen and Yolk by LC/MS/MS”
10 determine the total amountof PFOS in each sample. Then the mallarc/quail
composite yolk samples will be separated into three fractions using the method

- “Lipovitellin, Phosvitin, and Very Low Density Lipoprotein (VLDL) Isolation
from Chicken and Japanese Quail Egg Yolk.” Each fraction will then be
extracted and analyzed according to the method “Determination of

- Perfluorooctanesulfonate in Egg Membrane, Albumen and Yolk by LC/MS/MS”.

8. EXPERIMENTAL DESIGN
« Samples obtained by 3M Environmental will be shipped to Exygen Research for

analysis. Samples will be extracted and analyzed at Exygen according to method,
“Determination of Perfluorooctanesulfonate in Egg Membrane, Albumen and

- ‘Yolk by LC/MS/MS.”

Methods to control bias will include assay of untreated control samples,
- forification of untreated control samples to obtain recovery data, and replicate

analysis of fortified samples to provide an indication of reproducibility.
. Fortification will be made to the matrix prior to extraction.

‘The average recovery and relative standard deviation ofthe fortified samples will
be calculated. Ifnecessary, apply a standard test for outliers. If an outlier exists,

. then it may be excluded from the statistical analysis. Also, the average residue
found and standard deviation for each matrix willbecalculated.

«
9. RECORDS

Records to be maintained include, but are not limited the following (as
. appropriate):

1. Sampletrackingsheet(s)
2. Sample receipt records, storage history, and chainsofcustody

- 3. History and preparationofstandards (stock, fortification, calibration)
4 Descriptionof any modifications to the method
S. Instrument run sheets, bench-sheets or logs

- 6. Analytical data tables
7. All chromatographic and instrumental conditions.
§. Sample extraction and analysis dates

! 9. A complete lstingofstudy personnel, signatures and initials
10. Chronological presentationofall study correspondence

- 11. Any other data necessary for the reconstruction of the study

All chromatograms will contain the following:
" a Sample identification, date, arrow or other indication of the area of

interest, and injection number corresponding to the run.

-
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“ b. Additionally, fortifications will include the fortification level of the
analyte.

c. Analytical standard chromatograms will additionally include the
- concentration (e.g., pg/ml, ng/mL, ppb, ppt, tc.)

Each data set will contain information on temperatures, flow rates, column
- parameters, gases, instrument parameters, andinstrument type, etc.

10. DATA AND REPORT
. 1. All raw data and the original signed protocol will be maintained in the study

file. This data includes the laboratory notebooks, analytical standard solution
preparation, sample chain Of custody sheets, sample work sheets,

- chromatograms, calibration curves, andanyother appropriate data generated.

2. A report will be issued by Exygen at the completionofthe study according to
« the Sponsor's specifications. The report contents should include, but not

limited to
1. Objectives and procedures stated in the protocol

- 2 Analytical and statistical methods used
3. Reference materials identified by name, lot purity, and other

characteristics
« 4. Nameofperforming laboratory and analytical start and termination dates

5. Tables containing all applicable data
6. All chromatographic and instrumental conditions

« 7. A complete listingof Exygen study personnel

11. Costs
« ‘The total cost for performanceofthe study will be $30,000.00.

.

-
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- 12. PROTOCOL APPROVAL

- Project Manager, Exygen

.
5Jz

Scientist pe.

. Sponsor, 3M

. .
Jere — afboxBifReagen Date

.

.

«

.

.
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' APPENDIX: ANALYTICAL METHODS
A. “DeterminationofPerfluorooctanesulfonate in Egg Membrane, Albumen and

Yolk by LC/MS/MS”
.

B. “Lipovitellin, Phosvitin, and Very Low Density Lipoprotein (VLDL) Isolation
from Chicken and Japanese Quail Egg Yolk”

-

“

"

. .

.

.

.

-

«

- ’
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: + CentreMethodNo:00M-123.015 :

v . LIST OFTABLES

- : ; . ..
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- TABLET: SUMMARYOFRECOVERIESFORPFOSINMALLARDEGG f

PB TABLE I SUMMARYOFRECOVERIESFORFFOSIN QUAILEGG

ABLEIV:SUMMARYOFRECOVERIESFORPFOSINMALLARDEGG

“TABLEV: SUMMARY OFRECOVERIESFORPFOSINQUAILEGG ; i

"TABLE VI:SUMMARY OFRECOVERIESFORPFOS INMALLARDEGG i

« " i

-
: .

“ : {
i

;
: i

|| .
- i
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i : Centre Method No: 00MAZ0IS  «

.

: 1 SUMMARY :
. cy

Thisdocumentdeals 8 methodof analysis for the residual deerminaton of |
 pefuoroactncsalionsic (PFOS) in egg membrane, albumen nd yolk. The chemical i

. formula ofthe nalts given nSection2fisnthod. f

Pecfluorooctaneslfonae s exacted fromeschmtx with methanol (MeOH). Foregs | |
. ebrnesamples, themethanol exact is passedtrough a membrane filter. For egg

amen 22dyolk sample, a 0.5 of carbon isadded 6 an sliqup ofthemethanol
amet Quaniscaion of PROS is accomplishedbyliquid chromatographylunders ass
Specromaey (LOMSIMS) analysis in selecied eatinmonitoring, (SRM).

. For tis method the LOQ is 10 ng/g (putsperabillion). “Ths is based on studies
i Ee ee osha, ach m4 yok col spe ating amos §

. Goviopment. . t

i LF

. . i

.

. | +

- a
1 . )

. i

ConteAoiLibri Sty #23015 Pes |

.

Exygen Research Page 140139

.
adn



_

. : . CentreMethod No: 00M.023.015 :

. : 2. EXPERIMENTAL COMPOUNDS

! ThemolculastrctreofPFOSisgivenbelow: i

. i © eros | : i
Molecular weigh: 499 CiFnSOY) i

. | o :
Candee

. CT
| Chemical Name: Perflurooctanesulfonate
| IUPAC nme 1-Ostancallotic id 11223344,55,6617.883-

" i “hepadecafluoro-potassium salt P

| case: 7195353 : :

PB Note:Tonelmolecule and standard fomwhichPEOS(anion)is dived |
om fs pecfoooctancsufonat potassium salt (C.F SOK] (molecular i

weigh $30). ©
A .

i 3. CHEMICALSAND SUPPLIES .

. | 31. Cimacas {

Chemical Grade Soures Coe. !
« i Carbon 120400 Supeleo 72100 1

| Methanol (MeOH) HPLC. (VWR)LT.Baker TT90932 !
i AmmoniumAces Regen Aldich Chemical 111475 |

. Ser Tel Cm. {
TypeTwier = cocamsvit,minimom of1667Mca 35°C, foma }
Libeonca™ waerpr workstation, based on ASTM classification) :

i 32. STANDARDS

i Era CT
1 Reterenée Number

FOS Amul TOROS IMEmvionmenal
. } X Laboratory, St. Paul,MN

. unreAny Liboraric Sy #023015 Puse? i

- .
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(Ceatre Method No: 00M-023-015

- 3.3. EQUIPMENTANDSUPPLIES

' —_______EQURMENTSORE
Balance, 5 place salytical Metter t

© Balnee, 1 place oploading . Meer b
. MintBeadBeers BloSpec Produes © !Waitscton shaker Bull i

Beachop cenifuge EC :
. Mincenituge 1201 vwR

Saldisposable polypropylene ene bes VR
‘Staines see bests (cat #11075) Bio Spee ProductsMicro-cenifuge bes VR

ol ‘Disposablepipetcs, test tubes ec. WR
: 15.00 disposable polypropylene centifgo bes VwR
i ‘Whatman™ Anotop™ Filter (cat# 6809-1022) VWR i

. : 2-mLEppeadorf™microcentrifugetubes (cach 22- VWR |
i 363352) . !
i 2mclearHPL vie kt et # 181.3400) »
i Standard abcqiprentCssApipes and 2 |

> ‘volumetricflasks,graduatedcylinders, etc.)
LCIMSMStndHPLC ystems As decribed

. - slat" .
i Note .1. In order to avoid contamination, the se of dipossle labware

. igh recommended comin, tubes, pets ic. bod
| 2. “Teflonorteflon-lined containers or equipment, including teflon-lined y
i HPLCviacaps, should ngsbeused. Th
| © 4. tis necessaryiocheck thesolvents(methanal)forthepresence of

. | contaminants by LOMSIMS before use. Cerin lot numbers have I
{ . Seenfound¢asutable or we. od

: 5. Use disposable icropipees or pets 0 aliquot sandrd solutions :
. and whenpreparing standards and samples for extraction. i

6. Bauivalent mel may be. subsite for hose specified in ti
method. Hower, he se of carbon from Supelco is strongly
reommended.

i .
i 34. SoLurions

. | 1.50 mMammoniumssssolution; Dissolve 3.5 of ammoriom :
i Sct | LofASTM pe Iwate.Stor inansppropitlaabore
Pos room temperatureforupto | yeu.2. 2 md ampenium sce oluon: Dilute 40 FL. of he 50 mM

. A ‘rmmonium sett scion na lerofASTM ye Twat, for mobile

ConeAnyi Libre a.Sud 0015 Pit
" .

.
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: : CeatreMethodNo:0M:023.015 :

. phaseA. Strensn appropri lsbord at oomtemperafo up
olyes.

- ; .
Note: Thevolumesshown ce provided fo guidance;airmasvevolumed |

. maybe prepared. i
- . ;

3.5. PREPARATION OF STOCK, FORTIFICATION, AND CALIBRATION i
‘SOLUTIONS .

- : .
Analyticalstindards repreparedfor twopurposes.They areusedto fortifyunteed samples in order a determine nalytcl recovery and to calla th

- response of thedesorwed in he ny. !
i The salystmayvay thesbsolutevolumesofth standards 1s longa3the correct i” proportions of sole to tolvent sr mantined. The soluions ced below we b
| Evenss im cxampls aliemaiveconccauatonsmaybeprepa f cde. {
v | 3.5.1. Stock Solution !

- ‘PreparestocksolutionofPFOS at 100ng/mLbyweighingout 10.0mgof b
nayiatsandard (cometfo percent sl). Adust final volume 1100mL.
vith ethan in» 100aL. volumetric as. Stor this sick solion Gn

« 125mL.LDPEbos) in  refigertor t °C to 6-Cfor amaximumperiod :of 6month rom thedae of preparation. !
3.5.2. Fortification Solutions ’

- & LOug/LForification Solution - Fipete 1.0mLofthe 100pgasock
olaion ito a 100 mL volumetric sk. Bring up to, volume wit
mean. HE!

« $| b.-0.1ui.Esuifcaton Scluian ~ Pipe 100mLofthe’ LOpg/ml i
fortification solution. into & 100-mL volumetric flsk and bring up © ©
lumewih thao.

i
c. 001 g/ml,ForificationSolution ~ Pipette 10.0 mL of the 0.1 pg/mL.

{oriAcaion saison mo 8 1001. volumeric flask snd ng 0p 10
i volume with methol ¥ :
i
i Store. all fortification sands solutions (in 125-mL. LDPE bates) in a
| refigératorat 2°Cto 6°Cfor 8maximumperiod of 6months fromthedate :

' i ofpreparation. :

3.53. Caltraion Standards
- Prepare six LCIMSIMS cliraion sandrds in methanol vi ctionofthe +

01ppmand 001 py. orificaion suis. |
CentreAnalyticalLaboraories, nc.Stady #023-015. Page. I

- Ny :

-
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. , ‘Centre Method No: 00M.423-015 :

| : Ths is a typical example; additonal concentrations ma -- ep 4 oped ere ons may be propaed ws
ee

Tnital Cone. (ug/ml) Volume (wl) Dilutedto (ml) Final Cone. (ug/ml) i- oi sow 0008 i- a1 2 10 oo !
. ol 1 10 + ool i
: oo 5 10 0.005« oot 1 10 0.0601. 001 0s 100 0.0005

, Store all calibration standard solutions n 125ml. LDPE bocdes) in a- efigesorst 2°C 0 6°Cforo masimum periodof §months rom the dat ofi preparation. .
« 4. METHOD } . {

| 4.1. FLOW DIAGRAM i
« The flow diagram of the method is given below, followed by a deusiled :descriptionof cach sep. py

. : Weigh 1 of ati 1fomembrane)Frynett
i : _ Ext winmeoH

« cite tn ptmente) }
| Filer .. | ty« Dituion I| fi . i
} LOMSAMS alia oo!

= 42. SAMPLE PROCESSING : i

© “All samples aeceived frozenadwil be kept frozen olow -10 °C)unc ime
- ; ofte execion.

- { 43. SMPLEEXTRACTION

NOTE: All egg sample riatices were separated prior to amval at Cee.

Cn Anite Libros.Sy $023.01 Page 10 i- . .

-
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. (CentreMethodNo: 00M-023-018 :

© 43.1 Egg Membrane .
- : : . i

& Allowsampletothaw.

. Weigh 01 + 00059 ofsample 10 2.Eppedort™te. Record i- hewei mere 00003,Fortyampeac come seme !ei ofGratonof bch
« ! ©. Add1mLofMeOHandthre stainlesssteelbeads, eplac ldtightlyendRogenwith beadber et pion (2500s omnes’ 1Comet wis withmi <enogs 2000 op es 3 ate:. hn cael canes erate © 3 now 2. Ependort whe,1

: Ging wit Wiatmss™ Ancop™ 10 ls cosy
i 4 Make a 5X dilution by transfering0.1 mLoffle to HPLC viel snd i

- i ding0.4mLofmethanol usingdisposablemicropipetes (100-200pL), +

| © Soreefto xin a ppnienty FCC |
f forfuture re-dilotion or re-injection.« ;

432. Egg YolkandAlbumen .
-. . :

i [R— :
« b Weigh10 g (005)of maple to + 0m posablepoyiopiene ©

i centrifuge tbe. Record the weight 10 the nearest 00001g. Fortfy |
i unrated control samples at this point for deteriinaion of method i

oven. Co
- | I| Ad 25 ml of MOH, ee 10 ight, and she on» risa

1 ‘shakerfor15minutes. Centrifugetubesat ~ 2,000rpmfor ~ 10minutes. !

- . & Trt shot 3 mLof ext oo  15.mL disposal poops |Comat be, 003g bon. ep 4Ugly,wdoeoy ko !riba pene
© i Letthetubessitfor ~ 2 minutes,carefullytransfer ~2.0mLofthesample.

| ino a 10-m), dispossble syringe barrel connected to + Whatman™
. | ‘Anotop™ 10 filer, Filer sample nto two HPLC vias, oneforinjection :| ce or rag 8 otply2 106 or tr= ionorsion

. CeeAmiri, Sy403905 Fett i

«
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“ : te CentreMethodNo: 00M-023.015 :

. 44. ANALYSISBY LC/MS/MS Ce
- 4.4.1. LCIMS/MSSystemandOperating Conditions (Turbolonsprey)2 ;
- . MassSpec: PE SCIEXAPI3000BiomolecularMassAnlyzer b

Ineaces | SCIEX Turbolon SprayLiquid nrcucton Ierface i3 Harv infusion pup;
«

| Compu’ PowerMacinohG3
© Sofa PESceAmm LL

" WindowsNT
1 pL: Helen PackardGF) Series 1100 >

- HPQuat Pump. ‘
HP Vacuum Degasser :| HPAuosemplr i« HP ColumnOven i

HPLCColuma: Genesis, foes Chromatogaghy),2.1mmx $0mn,4.Colum Temp: 35°C Lo« jection Val: 104L; MobilePhase (A): 2 aMAmmoniumAcettifASTM pe Iwateri Mobile Phase(3): Mithnol :. FowRae: 03 mUnin. : :
! . Time 24 EY y| e a i Teti v wo 4. | 10 o io ¥fi! “ ©iio a o '

. © may be neces 1 adot the HPLC gradient in order fo optimize i{nsimmen pcformanee. Columns wih differs mensions (5. 2. mon i30 tun) and columns fom differnt manfscuers (Keystone Beal Cp ec.)can be ued,povidedequivalent chromsogrphy s Gbned.
i © tommoon: . .i Approximate
! . Amie Mote TomsionMoniond RecnionTine(min)i PROS. rege 4999 EE}

Onde dybseenon nsmy vr igdependingo tebachofmalepas, tc. we

. © ConeAnyiLabor nc.Sy 4023915 nen2 ;

-
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. . CenteMethod No: 0M423015 :

- i + 442. Esample Tune File Parameters .
! 1 The following values re provided as an example. Actual values may vary i

. fromnsnumentto insrumen. Als, hesevaluesmaybechngedfomime
. _ time norderto optimizeforratssensitiv. ¥

: “The mas pecromeeris tuned sing 0.5LBFOSslain,prepared via !
« lution of the sock solution in medhancl. The solution i infused (wing &

“T™compton)110 L/mininto 8 0 mminseamofmobilephase
consistingof40% methanol 10d60% 2mMammoniasce.Thenytes

‘re nallyted focthe paren anadthen fundfotheproduct ion. Once
" he instrument is ted, th optimized parameters ar saved as 8 “tune i”.

| “Tis ne lds thenued ring routine nays. The ingproceduremay
| be repesedaf necetary o ensure ptm seit: 1

« t
i Controls : Sat| Slospray . “0000 i
! OR.Orfce 610

. RNGFocus Ring . 2100 +
QO-QuadRodOffset 100

: QU.Inter quad lens 53
« ST.Subbies 10

ROLQuRedOfict 93
Pos IQ terquad 2 lens 20

RO2Quad2 rod offset. 840 3
« . TaSubbies 100 :

! ROS: Quad3 rod ffct 560 |
. DF.CEM Deflecon Plate. 3000 vd

. i (CEM:ChanelElectron Mulipier 2000 i
i

} Gas Flows st |
NebulizerGas Im i

- . © CuminGas 3 i
Callison Gas “ !

TIS Temperature asec

i 4.4.3. Calibration Procedures
. | Ince the samevolume(berween 101020 BL) ofeach calibestion stanrd

i . {preparedinMeOR) into the LCMSIMS.

b. Use linear, Ux weighted sundurd curves for quantification. Linear
standardcurves ae generic forcachstbylinearegresien usingthe

: Cin Anyi Labrie oc.Sud 023013 3 |

-
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w © Centre Methoa No: 00M23-015

=A appropri sofware aysem. Any calibration sundarés fling outside+
- 50%, basedon its calculated concenration,mutbe excludedfomthCalibration curve. However, the totalrumbeeofaibradion standards ts ©

maybeexcluded mstno exceed 30% of the toa numberofstandards
. injected i }

w , 1
©. The conelaton coefficient () fo <alibraion curves gered must be ;

209925 (20985). If clfrtion results fll outside thes fms, then !. spproprisicscps shouldbetaken 10adj instrumentoperation, andthe
. levintsetofsamplesmustbe reanalyzed. gpemion

- . 44:4. Sample Analysis 1 '
i © Ino the same vlumeused forthe calibration senda (between 1010.
} 25)of cach sample, orfication, control tc. ntothe LOMSIMS. i

« :
i b. Standards cormsponding toaless ix concenrtionsruebeincludedin {
i an anayal set |

« i ©. Tnjctan emisst of standards(3) a the begining of therun ndinfect i
andards terspersed about evey 5-10 samples. Al supe injections

. ustb backedbystandard injections (se Section 4.5).
* & Eachset ofsamplesanalyzed(oot ©exceed25) mst inclu at est one. i

i agentcontol (methodblank), one ASTM Type 1 waterblank,a leas
onemati contol, nd(womax.contolsamplesfried aknown

. i Concentrations ndarethoughth procedure toverify recovery. ‘
i All implsmostbeanalyzed withduplicate injections. : i

. i J ——
i fortificationsa 10,50 and250 ng/g(ppb)fortheanalyte. yo

- {. Theconcentrationof achsample, friction,conc, ec. i determined i
rom the sundadcurve based on the peakacaof heanaly in al
andar jected during 4se. The senda responses ust bracket

. : sponses ofthe rescuefoundin he sampleset. If necesary, dilutethe
i Samples and analyz0ivesponsewithinth stand curve range. i
| & Foriiaions that brace the highest residue expected in each cated

: 1 Sample will be included with ch sample set. 1 residues wre found
i ouside these limits, additional fordfcaions will be included in 3

ubacqucn ape se 0 ctalis that method recoveries are avaible for
- nc ani of ret atconcentrationsexceedingthose n rejsamples. i

’ ‘CentreAcaiyealLabonte,Ic.Sey #023015. Page14 i
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“ } 4 ner remem i ems

. : . (CentreMethod No: 00M.023-015 :

. h. Forifiction recoveries vin 60 0 130% areseptatefo fotfcaions  -“ athe10Qlevel Recoversbetween70 1 30%we accep fog
fortifications at levels gréaer than the LOQ, Failure to mees these crite
reretn mstighion ofcasekd afullmandy ofthe aif |. samples. . +«

: i. Samplesin which no pe aredicted atthe comsponding aml ireeniontimes ill berepored 13ND (aot decid). Samples wih« pe re detctd thoresponding analy tenontimes otae less© neTowest anda ill reported 8 NQ (oc anal.
. §. Background levels of sy found in contr samples that

- : ‘comespondtovaluesbelowthe LOQbutare scl quantifiable, willbe
i ndcocicon ecoveres.

« | iW sanpes we etnSeo oestdtedog eyee |
xed, gles mkeso egetspray2C °C !| a mipstcl i wert |

« Recoveries from methoddevelopmentforallmatics anbe found in iTables LVL " : -
. 4.5.PERFORMANCECRITERIA . . RE :

| “The following two crtria tsi be met before the initial analysis of samples,. . Copecally when wing diffrent nsumetaton eke Gan the Sid ihi meod : {
i FitCriterion - Inject astandardsolution ontheLC/MS/MScorresponding tothe +" esimated LOQ (10 ppb LOQ i equivalent 10 & sandaid solution of 0.2 ngfmL) |

| “ndchain &signal to noiseTao Of at least9:1relative totheesgeasblank. If
i this criterion cannot be met; optimize and: change .instument operating |

. purses. . i
‘SecondCricon -nee st of ancein rom crbelow heLOQ, up ]
othe highest concentration level. Generateacalibrationcurve forthe analyteand. :

- ‘obtain a linear regression with acoefficientofdetermination (r') of at least 0.985
bo fortheame Once his rerio hasbendemonsrid,samples ey bei lied wi sands inerspeed. ”

i

. Cente Analyst Laboratories I. Sly #023015 , Page 15 i
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CentreMethod No:00M-023-015 :
.

- 46. TOMEREQUREDFORANALYSIS .
. ;wf A ttof14 samples canbe ken trough the cxincrionpect ¢/ Cad pn rept |. 7 LTE peisssma hou. !
i . !

5. CALCULATIONS

. 5.1 ANALYTEFOUND: i
Calculatetheamountofanalyte found (in ng,basedonpeakwre) sing the

. andandcurvegenerated bythe MscQuansoftwareprogram usingEquation |
Equation 1: PI

. Analy found (ag/nL) = suakaca. intrest)
soge- |

. 52 ConpoNENTResDUECoNCRNTRATION
Determine he compen sceconceniaion ing Equation

b Equation: :
. oefordgo xDPxEYuy 3. A go

FC —— a
. -

: Note:ng/g =ppb. v i

: 5.3 PERCENTRECOVERY :

Cui te perent scovey for samples foiled with know, mous of
: ies irexon,on Ekin. i

Sows k
(opto vengepgtoonincnRecoey(= Wasa 10

Cre iiri.St4515 rts
- -

« Page 40139
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“ : "Centre Method No: 00M-023.015

. ~ 6. SAFETY : ! . .

There ar no unusual hazards associated With this method. The analyst should hi!. + eadte erilsftdat hetfo all agents beforepeo th mtn t: Normallbortaryprecaaons sholdbe ica. |t . i
" ie !

. .

. ) : . bo

« . : i

“

" :

CI || . Sa
- {

| i

1 CureAmbLitmcrinnSy#025015 Pt? |

-
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. Table: Summaryof Recoveres forPFOSInQual EggMembrane _
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- : : (CentreMethodNo:00M-023.015

+ TableIDl:Summary of Recoverles forPEOSIn QuailEgg Yolk ©
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. . CentreMethod No: 00M-023-015

"'. TableV: SummaryofRecoveries forPFOS InQuailEggAlbumen
- | seve Fo Lewd ®hacomey i
—te |HEa Bn o ww

« 00796MarcBaD 0. a i0003796MaaBank C o }
woes 1 » {
oss spe 1 n" aomssc 10 FI
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" i
“Table VI: SummaryofRecoveries orPFOS In Mallard Egg Albumen

. supe Fonte Rents :
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. : * Centre Method No: 00M-023.015 E

- “Figure 1:Representative Chromatogramof a QuailEggMembraneControl
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" Figure2: RepresentativeChromatogramofaMallardEggMembraneControl :
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. . Contre MethodNo: toM.az3.015
- Figure3: RepresentativeChromatogramof a QuallEgeYolk Control. . .Po
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. I Contre MethodNo contazsats :
++ ifures: Representative Chromatogr of aQualEgg AlbumenCoro.. . : .
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hb Figure 6:RepresentativeChromatogransof &Mallard Egg Albumen Control Ui. :
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. : : . (CentreMethodNo: 00M-023-015 :

© Figure 7: Representative Chromatogram of aQuail Egg Membrane Control“ ri .
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‘Figure 8: Representative Chromatogramof aMallardEggMembrane Control
Fortified at 10.0 ng/g(ppb) - .- :
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W Core MetodNooumomass | ©
“Figure: Representative Chromatogramof aQuail Egg Yolk Control“ . Fortifiedat 10.0 ng/g(ppb) : - .
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" : *CentreMethod No: 00M-023.015- :

© Figure 11: RepresentativeChromatogeamof a Quail EggAlbumenControl“ ‘Fortifiedat 10.0ng/g(ppb) wi
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._ Upoultlin, Phosvitn, ani Very Low Density Lipoprotein (VLDL) Isolation’ fromChickenandJapaneseGUS EGE YD THAT Cook BaA-44:86
96 [1960] and Stfai er al., JAC 265:882.888 (1950]) .

(Mey, 1994) :" - . i
1) Break open egg, separate yolk, and roll yolk on a moist paper towel to

remove adhering albumen. :
"

2) Puncture yolk membrane and let yolk drain nto a graduated cylinder.
A 3) Dilute 1 volume of agg yolk with 2 volumes of 8 solution containing 0.67

M MgSO, 1 mM phenylmethanesulfonyifiuoride (PMSF), and 2 uMleupeptin

" 4) Cover cylinder tightly with Parafiim®M and mix well by gently inverting iseveral times.
u SI Using a 20 gauge needle and 12 cc syrings, transfer the suspension to i

Beckman polyallomer Quick-Seal® wbes (tube size will depend on ’
amount of yolk prepared and rotors avaiable).

. 6) Seal tubes, place into appropriata rotor, and centrifuge at 200,000 x g at
4+C or 26 hours. nm 0

. 7) Following cantifugation, 4 layers will be evident in the tubes (ses jrdiagram at right]: A, a fin layer of yellow gel (VLDL): B, » clear
colorless solution; C, 8 viscous yellow solution grading to a firm A=' pallet at the bottom; D, 8 fluffy yellow suspension (VLDL). a]Layers B and C constitute the high density fraction (HDF) |and layer A and the suspended material in D constitute the :
(ary) low dansiy fraction. . |. A i

8) Using a 20 gauge needle and 12 cc syrings, make two punctures in the !
10p of the tuba and withdraw layer D as well as several milters

- below the leva of layer A until layer 8 s reached.
) With 3 scalpel, cut the tube above the level of the ramalning liquid. The

‘Yellow upper pallet of the tube (VLDL) s then redissalved in a solution
containing 20 mM Tris-HCI (pH 8). 150 mM NaCl, 0.2 mM EDTA, 1
mM PMSF, and 5 uM leupeptin. The lowar pallet (high dansity. fraction, HOF; Layer C shoukd be gently washed with, and then

: resuspended in, 3 solution containing 0.45 M MgSOs, 1 mM PMSF,

“
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"
:

. and 24M leupeptin, Both VLDL and HOF scutians are then" Gentituged at 200,000 x g at 4 °C for 16 haus.
101 Following cantifugation of the VLDL souton, the ur pelle (VLDL) ls |. redissolved In 8 minimal amount of 20 mM Tris-HCI (pH 8), 150 mM :' NaCl, 0.2 mM EDTA, 1 mM PMSF, and 5'uM leupeptin, filtered (0.45 t4M). sodium azide 86d 0 a final concantaton of 1 FM pa restock solution 1000 x, liuoted, and stored at 4 °C. All fhe VLDL i' preparation is now completed. The lower pala (Laver C) of he HETube is frst re-dissaved Ina solution of 0.45 M MgSO, 1 mi PMSF,a0d 2 4M loupagtin. Then, two volumes of cold “apure” wate aro' added 1 the HOF solution dropwise, wih sing, at & °C (thus,MgSOg concentration i now 0.15 Mi. Tha solution is then lftstanding (without sting)a 4 C overnight. ;

" 11) On the following morning. a yallow gelatinous precipitate should be t‘dha to the bor of the fick. Dacant (nd seve) he supernste{500 step 12], then lssoive the preciiata na soition of 0.4 M ;MGSO, 1 mi PMSF, and 2 uM leupeptin, Add ona velume of cold i“e-purs” water dropwise (tus solution is died 1 0.2 M MGSO)and lat stand overmght (without sing) st 4 °C. On th fatowing" morning, the precipitate (shosviin is ecovared by contifugaien at106,000 x gat 4 °C fo 1 hour and the resuing ple is disemoesDutfor containing 1 M NaC, 6 mi Tris-HCI [pH 7.8), 1 mid PASE, 34M leupeptin, and sodium sds added to a inal cancoruatan of
" ‘mM (Le., dilute stock solution 1000 x). Aliquot and store at 4 °C.

12) The *supomata” (0.15 M MgSO; ssa step 11) should be decanted,. dltad with two volumes of cold -a.pure” wat (fina concentration |1 0,05 1 MgSO.) dropwise th siting at 4 C. and owt 0Stand overight (without suring) at 4 °C. The resuiing wheprocptats (ipovialin is hen fecovared by cantrfugaon at 106,000' 35 804°C for 1 hour and issoled n butte containing 1 M NaCl 3 |HA TrsHCI (pH 7.81. 1 mM PMSF, 3nd 2 uM leupeptin, and sodium ]ado addad toa fina concentration of 1 mM (.e., dre stocksolution 1000 x. A final protein concentration of 8-10 mgm fadesired.

i
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